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Do You Have What It Takes In “98? 

ith the recent changes in technol- 

ogy, you're probably wondering 

what’s coming for the service industry; 

and you may be curious how you will 

remain competitive and make a good 

profit in the coming years. There are 

actually several areas of servicing in 

today’s world, but to simplify the 

solution, we'll concentrate on the area 

of television service to convey our 

message. So, let’s get started and 

answer three “YES” or “NO” questions: 

  

im 

PERE HCE araiie) 
problem to component level in 
Cee CCC Aleta 

be a profitable repair or not? 

ba UES ae CT 
led tuners in less 

TB lie i 
the new menu 

¢ Are your estimates more accurate and 
are your total profits higher than they 
were ten years ago? 

If you can seriously answer “YES” to all 

three of these questions, then you may 

already have what it takes for today’s 

servicing. But, if you answered “NO” 

to any of the questions, you may be 

lacking what it takes to properly 

service today’s technology and should 

be looking at an update in 1998. 

Today’s video products use digital cir- 

cuits that make your troubleshooting 

more difficult than it was in the 70’s 

and 80’s. Mechanical tuners are all but 

gone, so is the spray can of tuner wash. 

Modular circuit board design has made 

the transformation into the unitized 

chassis. TVs have gotten larger and are 

heavily involved with the home theatre 

sector. Next comes the merging of the 

TV and computer world. 

  

Electronic servicing has evolved into 

one of this nation’s most challenging 

and exciting businesses. But what do 

you do when it comes time to address 

those growing pains that develop from 

an increase of consumer equipment 

needing service, new demands from 

modern circuits, or wanting to 

capitalize on new service potentials? 

You may have customers walking 

through your front door and you may 

have a full supply of schematics, 

  

Fig. 1: New products and new technology require 
_ efficient and capable equipment and test methods 

to be competitive in today’s market. 

Some service centers believe they can 

still use the same techniques, equip- 

ment, and management practices as 

they did just 10 years ago. Ask yourself, 

“Am I servicing the same products with 

the same circuits?” If you answered 

“NO”, then it’s time for you to make a 

change and update in ‘98. 

Let’s take a look at an example of how 

Sencore instruments have evolved 

over the years to keep pace with the 

technology changes and the needs of 
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the servicer. We'll examine the VA48 Video Analyzer, 

VA62(A) Universal Video Analyzer, and the new 

VG91/TVA92 TV analyzing team. 

VA48 Video Analyzer. Sencore originally introduced 
the concept of a video analyzer with its VA48 Video 

Analyzer. This instrument set the stage for TV service 

instruments. And, at the time it was a state-of-the-art 

instrument that met the needs of the servicer. It 

supplied VHF and UHF channels, basic video 

patterns, a flyback tester, and introduced the signal 

injection troubleshooting method making it the most 

sought after analyzer during its time. 

VA62(A) Universal Video Analyzer. During the early 
1980’s, the TV service industry again underwent some 

changes. The accuracy of the tuners and the introduc- 

tion of SAW filters greatly improved the RF and IF 

capabilities of televisions. Improved video performance 

sprouted the need for tighter spec’d video patterns. 

New cable channels, digital accuracy, interlacing, and IF 

trap setting were becoming the buzz words throughout 

the industry. 

The VA62 Video Analyzer was introduced as the 

solution. It expanded on the features of its 

predecessor, the VA48, and offered the digital tuning 

and accuracy that was now needed. Plus, the VA62 

was developed with the concept of expandability. 
  

  

  

    

  

  

Fig. 2: The new VG91 and TVA 92 TV rV Analyzer have all the ened ts of the VA48 
and VA62(A), plus the updated features you need in the high-tech, competitive 
servicing world of today. 
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Soon after the VA62(A)’s introduction, Sencore started 

work on accessories to match the growing needs of the 

servicer. We developed an NTSC pattern generator, a 

VCR test accessory, an MTS stereo generator accessory, 

and eventually an RGB generator. This exclusive system 

filled the needs of servicers. They had a complete sys- 

tem that became the industry standard for TV analyzing. 

VG91 Universal Video Generator/TVA92 TV Video Analyzer. 
Eventually, with the growth of digital signals and changes 

in signal processing methods, televisions changed, and 

your needs changed as well. Prices started dropping and 

manufacturers began offering features and quality 

unheard of in the 70’s and 80’s. The television servicer 

began looking in additional directions to maintain their 

profits for their business, such as: VCR, camcorders, 

monitors, CD, and audio. The service industry began to 

hear the phrases, “It’s a throw-away society, “It’s cheaper 

to buy new,’ and “I want an estimate before you do 

anything else.” 

The other side of the coin was a completely different 

story for servicers. The price of large screen TVs 

and home theatre equipment dropped enough to fit in 

most consumers price range. Owners of 19 inch sets 

started updating to 27 or 31 inch sets (and larger) as 

the price became more affordable and features were 

added. These high dollar purchases are still in the 

living room and won’t likely be discarded when they 

need service. 

Sencore’s solution was the VG91 Universal Video 

Generator and TVA92 TV Video Analyzer servicing team 

with all the solutions offered by the VA48 and VA62 
plus more. This servicing team provides the channels 

to test and align today’s digital tuners. It incorporates 

the accessories of the VA62 into one integrated system, 

while building on the fundamentals and techniques 

used by servicers for decades. It simplifies, yet 

enhances your testing ability. 

But most importantly, the VG91/TVA92 system allows 

you to service today’s technology televisions and make 

a profit whenever possible. This exclusive system 

allows you to quickly estimate and pinpoint defects so 

you can determine if the TV is a profitable repair for 

your business - or if you need to advise your customer 

to buy a new TV. 

The VG91/TVA92 system is truly the solution for the 90’s 
and beyond. Servicers told us they were struggling in 
the horizontal circuits. 
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ERENSERUNNENNNEE servicers told us they were 
struggling when they tried to isolate defective vertical 

yoke problems.     
   

    
  

Plus, there    
are many other features, such as: 

- all added to the 

system that you simply must try on the your bench to 

appreciate what they can do for you. 

NOTE: For a complete listing showing how the New 

Sencore instruments stack up against the 70s and SOs 

instruments, refer to the chart on page 7. 

So Where Do You Go From Here? 

“I like the VG91/TVA92 system, but I've made 

my investment in the VA62 (or other)” 

When Sencore packaged the VA62(A) for the market, it 

was as an expandable instrument with all the test and 

signals you'd need for testing TVs. We still stand behind 

that claim. The VA62 will allow you to get by servicing 

for years to come, and I’m sure you're still seeing many 

of the older TVs coming in for service. 

However, if you’re in the service business to make a 

good living and be as profitable as you can be, then 

Sencore has a solution for you that does much more 

than let you get by. We call it our “Trade-In/Trade-Up 

Program”. 

Trade-In/Trade-Up To Have 

What It Takes In ‘98 And Beyond! 

We know that most of the service centers throughout 

the country have made an investment in the VA62(A) 

Video Analyzers. And, through talking with some key 

sm 

  
Fig. 3: Update your service bench for 98 and beyond with the VG91/TVA92 
TV Video Analyzing system. 

    

service centers, we know that many of you just don’t 

want to discard your initial investment. And we can’t 

blame you for feeling that way. 

That’s why we're allowing servicers to Trade-In/Trade-Up 

our VA62(A). 

Plus, if your VA62(A) is in need of some service or 

recalibration, you're actually saving even more by invest- 

ing in the new VG91/TVA92 and saving the service fees. 

Call your Area Representative for more details on the 

Trade-In/Trade-Up program and how our exclusive 

“Pay As You Grow” Investment Plans can put the new 

technology instruments on your bench for less than 

$99 per month. 

When It’s Time To Update - 

Where Do You Start? 

Everyone’s aware of what is happening with the 

technology of the products being serviced, and we all 

know (deep down) that we need to update and stay on 

top of technology to survive. To help you decide which 

products you should be looking at updating on your 

bench, the following page provides a detailed chart of 

Sencore’s older products and our new instruments. 

Look through the chart and you'll see key areas 

where your business could be improved from a test 

instrument perspective. 

But, what additional steps do you need to take when 

deciding what to update? Actually it’s not as difficult as 

you may think to stay on top of technology. In fact, 

here’s a quick five step process you can use to help 

plan your business. 

Step #1: Step Back - assess yourself, your business, 

and your needs 

Step #2: Set Goals - be specific, but challenge 

yourself ; 

Step #3: Get Training - technical and business 

Step #4: Get Equipment - your equipment should 

help you build your business 

Step #5: Get Going - don't sit back, be proactive and 

adopt a“Do it now!” attitude 

To see how Sencore can help your service business, 

give us a Call at 1-800-SENCORE. We have new prod- 

uct support items available and we're ready to put a 

package together for you. Ed 
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Update ’98 — See How Your Existing 
    

  

Sencara’ 5 ar Brodie 

VA48 Video Analyzer 

Saneere: S New atti t ey 

TVA92 TV 
Video 
Analyzer 

  

5C60(A) Widebander 60 MHz 
Oscilloscope 

Or 
$C61 60 MHz Waveform Analyzer 

Or 

     

S(3080 80 MHz Waveform Analyzer S 

5(3100 100 MHz Waveform & 
Circuit Analyzer 

  

   

    

   

Sencore Instruments Comt are! 
rt For Update 

(difference between old and new) 

¢ Automated AFT tests 
* Selectable raster color 
* New horiz. circuit tests 

* New vertical yoke tests   
* Autoranged attenuator 
* Fiddle-free autoranged timebase 
* Integrated ohms & current measurements 
Bandwidth limiting 

* 2,500 volt protection 

  

LC53Z Meter” Capacitor-Inductor 
Analyzer 

LC75“Z Meter” 

Lc76“PORTA-2” 2! 
tc77“auto-z” 

LC102"AUTO-Z” Automatic — 
Capacitor/Inductor Analyzer 

    

  

CR70“BEAM BUILDER” Universal CRT 
Analyzer & Restorer 

Or 
CR31(A) “Super Mac” CRT Tester & 
Restorer 

  

No preceding instrument 

No preceding instrument 

Transformer & Safety Analyzer 

S201 Serie eter Manage   
    

   

    

  

   

   
    

    

     

    

PRS7“POWERITE” Variable Isolation 

fast and accurate     

—-- ? ae z — 

analyze any test point to 

ERIE 
You Must Have One 

     

   

  

    
estimates, and 
complete/time 
efficient repairs 

   
100 MHz with just one 
probe hook-up 

  

     Automatic Good/Bad indication = 
* Automatic lead zeroing 
- Battery operation 
* Tests all failure modes 
* Stop testing safety alarm 
* Patented ESR test 

| Dynamically analyze caps 
and coils for all defects 
without errors 

  

CR7000“BEAM- 
RITE” CRT Analyzer 

| & Restorer 

   
            

CCT 7 pen ” 

* 3 gun simultaneous display 
- Faster and easier to use 
* Industry standard emission tests 
- New socket design 
* Improved restoration 

Accurately test and safely 
restore any CRT fast 

  

Universal 

Horizontal 

Sau 

Isolation Transformer & Safety 

Analyzer 

— “SA32 Service Assis ant 
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-HA2500 + Fast all format computer monitor analyzing 
+ Substitute switch mode power supply 
* Provide accurate estimates 
* Prevent burnt-out parts 

Tai pay eS eens 

- Exclusive troubleshooting drive signals 
* Test yokes and flybacks 
* Performance testing troubleshooting 

patterns   
* Digital ual read-ou' 

* Variable current trip protection 
* Auto-toggle safety leakage test 
- AC outlet test 

* Runs faster and more friendly 
- Several feature updates 
- Several new features to help run your 

entire business   

  
| Confidently monitor and 

  

     

      

   

   

    

| business service software 

Simplify complex computer 
monitor horizontal circuit 
analyzing with one test 
cable hook-up 

Dynamically analyze and 
test any computer monitor 
from the input connector 
to the CRT   

    

    

  

analyze AC power supply 
conditions with full 
protection 

  

   

that is customer-friendly 
too... just click and go! 
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Ten Steps To Successful Servicing With 
Your Video Analyzing Team 
Guarantee Your Success With The VG91 & TVA92 

Ml any electronic technicians see the 

Sencore Video Analyzing Team, the 

VG91 Universal Video Generator and 

TVA92 TV Video Analyzer, as a tool 

which is used primarily for “tough dog” 

problems. While this exclusive equip- 

ment does a good job of helping you 

troubleshoot the tough problems, the 

team can serve a more important func- 

tion on nearly every set you service. 

The processes covered in this article 

are based on reports from many suc- 

cessful technicians who use Sencore 

test equipment and video analyzers. 

If you adopt these methods, you will 

find that troubleshooting is easier, your 

customers will respect you more, and 

youll have fewer callbacks for margin- 

al performance. As a side benefit, you 

will be using your Video Analyzing 

Team more often, so you will become 

more skilled at using it when you do 

meet those tough-dog problems. 

Learn The 10 Steps That Can 

Guarantee Your Success 

If you break your servicing down 

into separate tasks, you'll see that most 

service jobs need the same steps. You 

might try to skip a step or two, but 

doing so often leads to more work 

later, as you may have to back up and 

re-do the skipped steps. 

You can attempt these steps without 

the Video Analyzing Team, but your 

troubleshooting will be more difficult 

with more component-level testing, and 

youll have more backtracking because 

you followed the wrong circuit path. 

The Video Analyzing Team gives you all 

the tests you need in one, integrated 

analyzing team. It has been designed to 

give you the best effectiveness in any 

by successful servicers: 

    

    

video troubleshooting. As you see, the 

Video Analyzing Team plays a role in 

three out of the 10 steps used by suc- 

cessful servicers. 

Here are the 10 steps used 

mer : | 

rmine all related symp 

k for obvious defects 
w problem to functi 

defective stage 

lace bad components 

Let’s look at these steps in more detail 

so that you can understand why each 

is important. 

Ask the customer for symptoms 
and history. 

Many servicers get a chuckle about 

this step. Often times, they explain, 

the only clue they get from a customer 

is, “It just quit working.” While this 

may be all you can get from some 

customers, the set’s owner can often 

fill some very important gaps in the 

diagnosis process. 

Notice that this step asks for two 

kinds of information: symptoms and 

history. If the customer can explain 

the exact symptom, such as, “The 

picture went dim first, then the sound 

quit a week later? you can get an 

important clue about the mode of the 

failure. Modern television receivers 

often appear to work fine one 
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moment, then fail to start the next time. So the reply, “It 

just doesn’t work, might be all the customer knows. 

Don't forget to ask about the set’s history. Did it do 

this before? Has it been fixed by another shop? If so, 

when and where? Were there any unusual symptoms in 

the week or month before the failure, such as popping 

in the audio or flickering in the picture? Was there a 

thunderstorm in the area recently? All these clues can 

be especially helpful when tracing an intermittent or a 

failure that’s out of the ordinary. 

2 Do a performance test with your customer. 
Few technicians bother with this step, yet some of 

Sencore’s most successful customers tell us that it’s the 

most important. With the customer watching, plug the 

set into a live outlet and run through every function to 

see what works and what does not. Sometimes, you'll 

find there’s really nothing wrong - the problem is a 

dead AC outlet, a switch in the wrong position, or a 

disconnected cable TV tap. 

But, there’s an even more important reason to run 

through a complete performance test. The set may 

have more than one problem and the customer has 

only mentioned the most recent one. For example, 

they may be complaining about the loss of vertical 

deflection, but your test shows that audio is also weak. 

Or, they may not have noticed the low brightness 

caused by a weak picture tube, and may be glad to 

learn that you can restore the picture tube with the 

Sencore CR7000 “BEAM-RITE?”. 

  
Fig. 1: Always do a performance test with your customer. A little extra time 
invested up front can save confusion, embarrassment, and lost revenue 
down the road. 

Most especially, a complete performance test shows the 

customer that you are concerned about doing the job 

correctly. You've taken the time up front to show that 

you want to do a complete job, with the customer 

knowing about the work before you start. 

The Video Analyzing Team lets you test the performance 

Sencore News 182 
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of every TV circuit by simply connecting to the antenna 

terminals. You don’t even need to take the back off the 

set to perform these tests. The Video Analyzing Team’s 

exclusive signals and patterns give you the capability to 

help identify and show problems to your customer 

before the work begins. 

Before the customer leaves your shop (or before they 

leave the room if you’re doing home service), have 

them agree with you on what they want fixed. You and 

your customer should come to an agreement on such 

questions as whether they want the picture tube 

restored, or whether there are some other, secondary 

problems they want you to look at. By pointing out 

that there are several, unrelated problems, it’s easier to 

itemize the bill. Otherwise, they may think that all your 

work was to find only one problem, and may feel you 

are overcharging them when the final bill is presented. 

« Determine all related symptoms. 
Here’s one of the steps where many technicians build 

in their own inefficiency. Instead of identifying ALL the 

symptoms, they find one symptom and begin tracing it. 

But, this symptom may be a secondary symptom of an 

even larger problem. If they had taken a few more 

moments, they may have noticed that two or three 

symptoms all point to the same source, such as a bad 

tuner, or poorly regulated power supply. 

If you use all the features of the Video Analyzing Team, 

this step becomes easy. The information gained from 

the performance test in step 2 has already identified the 

main symptoms. Now, it’s a matter of using the Video 

Analyzing Team to further define these symptoms, by 

making a more detailed test, or by using additional 

Video Analyzing Team functions that weren’t used 

during the simple performance test. 

_   ae 

Fig. 2: Determine all related symptoms before you start 50 you 
can troubleshoot the primary symptom first.
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If you confirm several symptoms, you need to decide 

which one to troubleshoot first. You shouldn’t try to 

follow more than one symptom at a time, because it is 

too easy to get crossed up as one may affect the other. 

Since one problem can cause multiple symptoms, finding 

one bad component often clears up all the symptoms. 

Always repair circuit problems in the following order: 

1. High Voltage 
2. Sweep 
3. Sync 
4, Luminance (video) 
5. Color 

6. Audio 

Each of these general symptoms directs you to one of the 

areas of the “trouble tree” troubleshooting guide supplied 

with the Video Analyzing Team. They, in turn, let you 

isolate the defective stage in the fewest steps possible. 

    

Check for obvious defects. 
This step relies on your senses of observation and 

your own practical experience. If, for example, you 

see a burned resistor, or smell smoke, you should 

attend to these obvious defects, even before making a 

measurement. Sometimes repairing the burned part 

solves the problem. But, even if it doesn’t, you have 

fixed something you know must be corrected before 

the service job is done. 

You may also know that a particular chassis has a 

manufacturing defect which causes a particular 

symptom. Service literature, for example, may instruct 

you to resolder certain connections, or to replace 

certain components with improved ones. Here again, 

checking for these obvious defects first ensures that 

they won’t mislead you in your final troubleshooting. 

—_ 
iy 

Fig. 3: Making a quick check for obvious defects can sometimes save 
you a lot of troubleshooting time. 

10 

a5 Narrow the problem to one functional block. 
Up to this point, the Video Analyzing Team has been m 

used to make general tests. Now it’s time to put its full : 

analyzing capabilities to work with functional analyz- 

ing. Functional analyzing means that you base your 

troubleshooting on the function of a circuit, instead of 

the specific parameters of each component. This lets 

you move through the suspect stages much faster than 

using conventional troubleshooting methods, such as 

analyzing waveforms with an oscilloscope or measuring 

DC voltages with a voltmeter. 

Functional analyzing uses duplicate signals substituted 

into each of the stages you think might cause the symp- 

tom identified earlier. These substitute signals are good, 

so injecting them into a good circuit causes it to oper- 

ate normally. If you inject a signal into a test point, and 

the symptoms improve, you know that all the circuits 

from there to the output are working correctly. If, by 

comparison, the symptoms remain, you know that the 

bad circuit is affecting the substituted signal, and the 

problem is between the injection point and the output. 

  
functional block defective stage. 

You inject the Video Analyzing Team signal right over 

the top of the signals at the test point. There’s no need 

to disconnect components to interrupt the original 

signal, because the Video Analyzing Team output circuits 

“swamp” out the signal already in the circuit. This is 

done by using output amplifiers with a driving 

impedance well below the normal circuit impedance, 

allowing the Video Analyzing Team to over-power 

the circuit signal. The Video Analyzing Team has 

DC blocking built-in, so you don’t need to worry 

about shorting out bias circuits and damaging good YY 

components in good circuits. 

If you use the “divide and conquer” troubleshooting 
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method, you'll find the bad stage in four troubleshoot- 

ing stages or less (steps 3-6 above). The Video 

Analyzing Team is supplied with troubleshooting guides 

based on this highly effective troubleshooting method. 

The guides instruct you to substitute into a test point 

about half-way through the circuits related to the 

symptoms. If the symptom improves, you have proven 

that all the circuits to the output are good. Now you 

move the injection point toward the input. If the 

symptom remains, you are now ahead of the bad stage, 

sO you move your injection point toward the output. 

In either case, you divide the remaining stages in half 

again. This halving process repeats until you have 

found the bad stage. You know that you have the bad 

stage when you get an improvement in the symptom 

when injecting at its output and the original symptom 

when injecting at its input. The isolated stage has only 

a few parts that might be bad. These are tested with 

conventional testing methods. 

Figs Pinon bad components. 

It’s only after using the Video Analyzing Team to isolate 

a single stage that you bring in your conventional 

testers. You might use your $C3100 “AUTO TRACKER” 

to look at a signal. You might use your volt/ohmmeter 

to measure a resistor or to test a power supply. You 

can use the LC102 “AUTO-Z’ to test a capacitor or an 

inductor, or you can use the TF46 Portable “SUPER 
CRICKET” to test a transistor. In addition to DC and 

peak-to-peak voltages, the Video Analyzing Team’s digital 

meter lets you test flyback transformers, yokes, and 

high-voltage triplers all with special tests. 

  

Now that the Video Analyzing Team has narrowed 

the suspect parts to a dozen or so, conventional test 

  
Fig. 5: Conventional analyzing methods lead you to the defective part. Here 
the LC102 “AUTO-Z” locates a capacitor with excessive leakage. 
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methods are your most effective means of narrowing 

the defect to a single component. Functional analyzing 

isolates the problem stage, and conventional tests point 

you to the defective part. It’s a troubleshooting team 

that’s time-tested and proven to be the most effective 

analyzing method available. 

7 Feone bad components. 

This step doesn’t directly involve the Video Analyzing 

Team. It is a good idea, however, to use component 

tests and common sense to check components 

associated with the bad part you found. For example, 

don’t forget to check emitter resistors if a transistor 

was bad. Also, look for cracked PC boards, bad solder 

connections, and other mechanical problems. 

jy teres to confirm proper operation. 

Changing a bad part may only fix part of the problem. 

Double check your work by using the Video Analyzing 

Team signal to dynamically test the circuit associated 

with the original problem. The exclusive video patterns 

produced by the Video Analyzing Team provide dynamic 

tests you can interpret right on the screen of the TV. 

For example, the Multiburst Bar Sweep video pattern 

checks the video bandwidth of the IF stages, video 

detector, and video amplifiers. The 10 Bar Staircase 

pattern dynamically tests those same stages for gray 

scale tracking and dynamic range. And the Chroma Bar 

Sweep confirms that the color circuits work correctly. 

If your tests show there is still a problem, use the Video 

Analyzing Team’s signal substitution to find its cause. 

This time, start at the circuit you just repaired to learn 

whether another part in the same circuit might be 

defective. 

jay Menai secondary symptoms. 

If repairing the first problem did not clear up the 

secondary problems, you now turn your attention to 

them. Move back to step number 3, and follow the 

troubleshooting sequence to find each remaining 

problem, one at a time. Use your Video Analyzing Team 

to test, isolate, and then confirm each defect. 

oO” complete performance test again. 

When you have found and repaired all the problems, 

repeat all the steps of the performance test used at the 

beginning of the process. It’s important to repeat this 

test so you don’t miss any hidden problems or any 

11
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symptoms that have mysteriously appeared since you did 

the performance test in step 2. Even if it’s not your fault, 

your customer could lose faith in your servicing abilities () 

if his/her product is returned with any kind of defect. | 

The Video Analyzing Team does much more than help 

you fix “tough dogs.’ It is a complete video analyzing 

team, which becomes part of a professional approach 

to video servicing. The ten steps we’ve covered apply 

equally well to TV receivers, video monitors, VCRs, and 

NTSC capable computer monitors. It applies to any 

video system based on NTSC standards. Each situation 

will naturally be different, but as a general rule, these 

steps will quickly lead you to the problem (you 

probably do most of the steps without even thinking 

about them). 

If you follow the steps used by successful servicers, 

your customer will know you are doing a good job. 

More importantly, each step directs you to the problem, 

using the most efficient troubleshooting methods ever 

devised. That translates to less time wasted and higher 

profits on every service job. If you have questions on 

these methods or the Video Analyzing Team, call us toll- 

free at 1-800-SENCORE. We'll discuss your analyzing 

needs and help come up with a solution. EY 

  
Fig. 6: After the repairs have been made, be sure to run a complete 

performance test again to make sure you don’t miss any problems. 

  

Service Department Spring Specials 

  

e Test Equipment Calibration It’s a great way to budget your calibration and 
Call the Sencore Service Department to arrange for repair costs. Call today for more details and prices. 
the calibration of your instrument/s by March 31, Effective until 3/31/98 Ext. 302 

26. R=" "CRT St Sok 
(This special does not include equipment repairs.) The new 1998 CRT Set-Up Books for the CR70 

“BEAM BUILDER” and CR7000 “BEAM-RITE” will 
e Replacement Parts be available around April 1, 1998. Call now to place 

Until March 31, 1998, mention this advertisement your name on our CRT book order list to ensure 

and we'll give you aPayailiseetng on any parts your book is shipped from the first printing. 
order from our inventory.Remember, we ship all in- 

Stock parts orders within 48 hours. Ext. 308. 
(Does not include scope probes.) 

  

e Extended Service Agreements (ESA) 

With one toll-free call, you can add two years of Contact the “Test Equipment Service Team” for 
hassle-free repair and calibration to your new more information about our specials and any 

ee er AN other test equipment questions or needs 
Extended Service Agreement (ESA) is low-cost uae q . 

  

  

insurance for your equipment investment. An ESA Call 1-800-SENCORE (736-2673) &) 
provides Preventative Maintenance, Calibration, and FAX(605) 339-7032 
Repair at your convenience with no additional cost. jjc@sencore.com 
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How To Dynamically Analyze Monitor 
Horizontal Circuits - Automatically! 

Understanding The HA2500's Dynamic “METER” Tests 

if he fastest way to diagnose horizontal 

output and related stage problems is to 

make voltage and waveform measure- 

ments in the horizontal output stage. But, 

horizontal output stage voltages exceed 

most test instrument and test probe pro- 

tection limits. If you have an instrument 

with sufficient voltage protection, chances 

are cursor or marker adjustments are 

required, resulting in measurement setting 

or resolution errors. Furthermore, multiple 

measurements at both the base and collec- 

tor mean each must be probed separately 

and considerable setup and interpretation 

time is needed for each measurement. 

The HA2500’s Dynamic Tests “METER” 

  

Autoranged horizontal output 

measurements are displayed faster and 

more accurately than with any other 

test method. All measurements are 

simultaneously shown in the bright 

fluorescent panel. This article shows 

you the ease of use and interpretation 

provided by the HA2500 for horizontal 

output stage analyzing. 

  

: Ee 
Time 

» 
| 

a
 

  

  

  

HA2500 Dynamic Test Collector or Drain 
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Horizontal Output 
Waveform 

Fig. 1: The Collector Or Drain Dynamic Tests measure the DC voltage, pulse PPV, and pulse duration 
in microseconds. 

HA2500 Dynamic Tests “Meter” 

The HA2500’s Dynamic Tests “METER” 

analyzes voltage parameters at the collec- 

tor (or drain) and base (or gate) of the 

horizontal output transistor. The 

Dynamic Test Meter works on all types of 

horizontal output stages with grounded 

emitter or source horizontal output tran- 

sistors, either bipolar or MOSFET types. 

The Collector Or Drain DCV/uS/VPP 

tests measure the DC voltage (DCV), the 

peak-to-peak amplitude (VPP), and the 

duration in microseconds (uS) of the 

inductive voltage pulse produced by the 

horizontal output stage. All three mea- 

surements are displayed simultaneously 

in the center fluorescent display panel 

as shown in Fig. 1. 

The BASE OR GATE VPP/kHz tests mea-_ 
sure the voltage peak-to-peak (VPP) and 

frequency (kHz) of the input drive wave- 

form at the base of the horizontal output 

transistor. Both measurements are auto- 

matic and simultaneously displayed as 

shown in Fig. 2. 

Three Simple Connections - 

Automatic Measurements 

The HA2500’s Dynamic Tests “Meter” 

measurements are made with the spe- 

cially designed Dynamic Test Lead. Three 

clip connections to the horizontal out- 

put transistor is all that’s required. If the 

horizontal output transistor is removed, 

the connections are made to the circuit 

points corresponding to the transistor 

elements. 

The Dynamic Test Lead is labeled and 

color coded for easy connection. The 

13



computer monitor analyzing 

  

   
DYNAMIC TESTS Y = Freq 

BASEORGATE —_HORIZ. DRIVER TEST VPP : 
VPP/kHz BASE mA 

COLLECTOR BASE SUB DRIVE ———__——}- 
OR DRAIN ¢ ® / COLLECTOR VDC/VPP/iS 

    

   

: GATE SUB DRIVE 
S DRAIN VDC/VPP/iS 

  
: Base or Gate HA2500 Dynamic Test Weenies Horizontal Output 

Fig. 2: The Base Or Gate Dynamic Tests measure the VPP and frequency of the horizontal drive to 
the base or gate of the horizontal output transistor. 

yellow clip connects to the collector or drain of the 

horizontal output transistor. The blue clip connects to 

the base or gate, and the black lead connects to 

horizontal ground, typically at the emitter or source. 

To Perform the “COLLECTOR OR DRAIN” 
or “BASE OR GATE” Dynamic Tests: 

1. Remove chassis AC voltage & connect 

the Dynamic Test Lead clips. 

2. Connect the Dynamic Test Lead. 

3. Set the DYNAMIC TESTS switch to 

“COLLECTOR OR DRAIN DCV/uS/VPP”. 

4. Push DISPLAY SELECT button. 

Note: Changing the DYNAMIC TESTS switch 

automatically selects Dynamic Tests readout. 

5. Apply AC volts to the chassis. 

Read the DCV, VPP and uS readouts in the 

center fluorescent panel. 

7. Set the DYNAMIC TESTS switch to 

“BASE OR GATE FREQ/VPP’”. 

8. Read the VPP and FREQ. readouts in the 

center fluorescent panel. 

Simultaneous Measurements 

On Bright Fluorescent Display 

The display panel of the HA2500 features a fluorescent 

matrix display. The fluorescent material is light-emitting 

rather than light-reflecting, as in LCD displays. This 

results in a clear and bright display under all levels of 

light conditions and viewing angles. 

The matrix display and automation of the HA2500 

greatly reduce the time required to fully analyze the 

horizontal output stage. The HA2500 makes up to three 

fully automatic measurements and displays them on the 
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fluorescent panel simultaneously. With con- 

ventional test instruments, each of the three 

measurements would require multiple steps 

and instrument adjustments. The HA2500 

requires only one step, selecting the Dynamic 

Tests Switch and viewing the display. With the 

HA2500, you'll save time on each occasion you 

use it to analyze a horizontal output stage 

compared to your current method. 

Diagnose Horizontal Defects 

In A Fraction Of The Time 

Interpreting The Collector Or Drain “Meter” 

The HA2500 Universal Horizontal Analyzer’s Dynamic 

Tests “METER” readouts direct you to suspect stages to 

isolate horizontal related problems. The Collector Or 

Drain DCV readout measures the DC voltage or B+ 

power supply voltage to the horizontal output stage. 

Improper DCV readings indicate a change in the nor- 

mal load current to the horizontal output stage, a B+ 

power supply defect or high voltage or deflection B+ 

regulator problem. 

If without a schematic, you can estimate the normal 

DCV reading or B+ voltage. While the normal voltage 

varies among computer monitors, there are some 

common B+ voltage ranges depending on the display’s 

frequency and resolution capabilities. A VGA-only 

monitor commonly uses a B+ supply voltage of 

75-95 volts. In a multi-frequency display, the HV/Defl. 

regulator changes the B+ supply voltage to the 

horizontal output depending on the frequency of 

operation. At VGA (31.5 kHz), the B+ voltage may be 

approximately 80 volts and increase to 130 volts as 

operating frequencies near 60 kHz. 

A low or missing DCV reading prevents the horizontal 

output stage from producing alternating currents. 

Missing B+ voltage commonly results from an open or 

circuit defect within the B+ supply or high voltage/ 

deflection regulator, or a short in the horizontal 

output stage. Lower than normal B+ voltage causes 

reduced currents in the horizontal output stage and 

less high voltage and/or deflection. Higher than normal 

B+ voltage causes increased currents in the horizontal 

output stage and increased high voltage and/or 

deflection. If the voltage is considerably higher than 

normal, safety shutdown circuits will “shutdown” the 

horizontal output stage. 
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Lead Connections For Dynamic Tests: 

  

      
   

  

          

__Lead Clip Color _ Lead Label 

|| Black Fors 
Yellow C or D 

Blue BorG 

  Ls 
WARNING: 

30-180V PRESENT 
AT B+ OUTPUT 
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If these are normal, an open horizontal 

Output transistor, output stage compo- 

  

Connect to: nent, or circuit path exists. 

Emitter or Source of H.0.T 

Collector or Drain of 1.0.11 Lower than normal VPP readings result 
Base or Gate of H.0.T ; 

from decreased currents in the horizon- 

rb tal output stage. Decreased currents 

commonly result from a decrease in the 

HE B+ voltage to the horizontal output 

stage, a change in the resonant timing of 

r the output stage, or insufficient base 

| drive or transistor beta. Reduced B+ 

ed voltage likely indicates a defect in the 

B+ power supply or HV/deflection 

regulator. A timing defect caused by an 

pais saiadlayel increase in the inductance or capaci- 
WITH BIPOLAR H.0.T. | tance of the stage slows the rate of 

  

Fig. 3: The COLLECTOR OR DRAIN and BASE OR GATE Dynamic Tests require three simple Dynamic 
Test Lead connections to the horizontal output transistor. 

Alternating currents in the horizontal output stage 

produce an inductive voltage pulse, commonly called 

a flyback pulse. The volts peak-to-peak (VPP) of the 

flyback pulse provides insight on the operation of the 

horizontal output stage. The HA2500’s Collector Or 

Drain VPP readout measures the VPP of the flyback 

pulse automatically requiring no range selection. 

A VPP reading indicates the presence of flyback pulses 

in the horizontal output stage. Flyback pulses indicate 

B+ voltage is present, horizontal drive is switching the 

horizontal output transistor and alternating currents are 

being produced in the horizontal output stage. The 

amplitude of the flyback pulses or VPP readings reflect 

the level of current alternating in the horizontal output 

stage. Normal VPP readings indicate the horizontal 

output stage current is proper to produce normal high 

voltage and/or deflection. 

Most computer monitor horizontal output stages with 

bipolar output transistors and B+ voltage >35 volts 

produce voltage pulses ranging from 800 to 1200 VPP. 

Horizontal output stages with MOSFET output transistors 

produce voltage pulses ranging from 500 to 850 VPP. 

Missing flyback pulses indicate the horizontal output 

stage is not operational or is not producing alternating 

currents. The B+ voltage may be missing or there may 

not be drive to the base or gate of the horizontal out- 

put transistor. Use the Collector Or Drain DCV readout 

to confirm B+ voltage and the Base Or Gate VPP/kHz 

readouts to check for the presence of horizontal drive. 
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current change reducing the VPP 

readout. An open in the yoke current 

path alters the timing in this manner. 

An increase from the normal VPP results from an 

increase in current alternating in the horizontal output 

stage. 

A timing 

defect in the horizontal output stage may also cause 

increased VPP readings. Timing problems are commonly 

caused by a flyback internal shorted turn, an added 

current load on a flyback secondary, or a decrease in an 

output stage timing capacitor value. Use the Collector 

Or Drain uS readout to identify a change in the resonant 

timing of the horizontal output stage. 

The COLLECTOR OR DRAIN uS readout measures the 

duration of time in microseconds of the voltage pulse 

produced at the collector or drain of the horizontal 

Output transistor. The uS time is measured between the 

5% level of the voltage peak for pulses greater than 20 

VPP. This provides an automatic pulse time measure- 

ment with reasonable accuracy for all pulses >100 VPP. 

The voltage developed by the horizontal output stage 

corresponds to the charge and discharge of the 

retrace capacitor(s). This time reflects the resonant 

timing of the horizontal output stage and relates to the 

inductance and capacitance values of the components 

in the output stage. The duration or time of the voltage 

pulse provides useful information about the normal 

resonant operation of the horizontal output stage. 

The normal pulse uS timing of the horizontal output 

stage depends on the shortest horizontal blanking time 
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Real Answers — Real Profits — Real Fast! 
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SPECIAL 

INTRODUCTION 

PACK AGE 

FOR THE 

FIRST 100 

TO PURCHASE! 

Now everything you need to localize 
horizontal and B+ supply defects in 

computer monitors in less time and 

more profitably than ever before! 

  

Are you tired of replacing components only to have them blow 

out when you power up the monitor? How do you accurately 

test the horizontal circuit when the power supply is also down? 

How much more profitable would you be by using one instru- 

ment with all the tests you’ll need at your fingertips? 

Sencore’s new HA2500 Universal Horizontal Analyzer is the one 

instrument designed specifically for analyzing all horizontal and 

B+ related defects. The HA2500 teams up with any of the 

Sencore computer monitor generators to give you complete 
monitor analyzing. Plus, the HA2500 provides these exclusive 

features in a stand-alone or sync-locked instrument: 

e Chassis “OFF” horizontal output analyzing 

e Dynamic horizontal output metering 

e Exclusive horizontal driver testing 

e Special output transistor base or gate 

substitution 

e Exclusive B+ power supply substitution 
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        - Generic 
DEC 
VESA _ a 

VESA | 
VESA 
VESA 
VESA 
VESA 2.765 uS 
VESA 106.25 kHz 2.44 1S 

Chart 1: The typical flyback pulse time range in uS of computer monitors of 

various scanning frequencies and blanking times. 

of the highest frequency video that the display is capable 

of reproducing. Furthermore, the uS timing is influenced 

by the overscan and underscan characteristics of the 

display. To determine what a normal uS reading is for a 

particular horizontal output stage, reference the Typical 

uS Pulse Time Range shown in Chart 1. 

A normal pulse time indicates the resonant timing of 

the horizontal output stage is appropriate to produce 

normal PPV pulses and proper high voltage and 

deflection. It also confirms normal timing to properly 

blank the video during retrace. A pulse time that is 

shorter than the anticipated normal uS range may 

indicate the display and horizontal output stage is 

designed to handle higher display resolution with 

video containing faster horizontal blanking times. 

A pulse time that is confirmed shorter than the normal 

uS range indicates a reduced inductance or capacitance 

value of the horizontal output stage. The inductance of 

the flyback or coil can be reduced by a shorted turn or 

loading of a secondary winding. A reduced retrace 

capacitance value also causes a shorter than normal uS 

reading. Shorter than normal uS readings result in 

increased PPV readings with the normal B+ voltage 

applied to the horizontal output stage. 

The inductance or 

capacitance of the horizontal output stage has been 

effectively increased. The likely cause of this in combi- 

nation high voltage/deflection horizontal output stages 

  

_VPP higher than normal _ 

| us = lower than normal 

computer monitor analyzing 

  

than normal uS readings usually result in decreased 

PPV readings with the normal B+ voltage applied to the 

horizontal output stage. 

Interpreting The Base Or Gate “Meter” 

The BASE OR GATE VPP readout measures the ampli- 

tude or peak-to-peak voltage (PPV) of the horizontal 

drive signal input to the base or gate of the horizontal 

output transistor. The PPV measurement is automatic 

for both positive or negative polarity voltage peaks. 

Normal VPP readings at the base or gate of the horizontal 

output transistor vary slightly between output stages and 

Output transistor types. FET horizontal output stages 

have base input drive voltages typically ranging from 5 to 

18 volts peak-to-peak. Zener diodes from the gate to 

source limit the maximum drive voltage to prevent 

damage to the FET output transistor. Bipolar horizontal 

output stages have drive peak-to-peak voltages ranging 

from 4 to 25 VPP. While the VPP readings may change 

when the horizontal output transistor is removed, the 

VPP readings should remain in the typical ranges listed. 

Base Or Gate VPP readings in the typical range indicate 

the presence of proper drive voltage to the base or gate 

of the horizontal output transistor. The presence of 

drive indicates the horizontal oscillator and driver 

stages are functioning. VPP readings that are higher 

than the typical range shown likely do not indicate a 

circuit problem. The high VPP readings are likely due 

  

COLLECTOR/DRAIN PROBABLE CAUSES 
READOUTS 

No ACV, Bad B+ power supply, VDC= 0 
. Open HV/Defl. regulator, Shorted H.O.T. 

VDC = lower than normal Bad HV/Defl. regulation, B+ supply defect, 
Severe load or short in Horiz. Output. 

VDC = higher than normal B+ Supply Regulation, Shorted or bad 
, HV/Defl. regulator, No load et to 

‘Horiz. Output. 

VPP = 0.0 VPP or <5VPP Little or no B+ volts, No Horiz. Dive, 
: | Open H.O.T or inductor i in Horiz. Output. 

VPP lower than normal Low B+, Open yoke path, Insufficient ae 
7 Increased va a capacitor or inductor. 

High Bs, reduced value-reteice capacitor 
oF inductor, Horiz. Output stage en 

‘uS =---yS Little or no oe volts, No Horiz. Drive, 
a Open H 0. T. or inductor j in Horiz. Output. _ 

_ Display capable a higher resolution? _ 
__ Reduced value-retrace capacitor or stage 

_ inductor. ss shorted turn or sec. c. load. | 

uS = higher than normal oS Open yoke or its series components. : 

is an open in the yoke or its series components. Longer Chart 2: Probable causes of the measurement results using the 
COLLECTOR OR DRAIN Dynamic Tests. 
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to positive and negative switching spikes caused by 

the normal switching action of the horizontal output 

transistor. VPP readings that are lower than the typical 

range likely indicate a drive signal problem. VPP readings 

near zero indicate that there is no input horizontal drive 

signal or the horizontal output transistor is shorted 

preventing any substantial VPP at the base or gate. 

VPP readings below the typical range (less than 4 VPP) 

may indicate that drive is weak or missing. For 

questionable VPP readings (2-5 VPP) in horizontal out- 

put stages using bipolar horizontal output transistors, 

use the HA2500 Horiz. Driver Test to confirm normal 

or insufficient drive current levels. 

The Base Or Gate frequency measurement tests the 

frequency of the horizontal oscillator. The oscillator 

generates a drive signal which is amplified by the 

horizontal driver stage to the base or gate of the 

horizontal output transistor. Measuring the frequency 

of the horizontal drive waveform provides an indirect 

measurement of the horizontal oscillator frequency. 

For normal operation, the horizontal output stage must 

be driven with the proper horizontal frequency. In a 

multi-frequency display, the B+ voltage and mode 

selecting components in the output stage are chosen 

depending on the operating frequency. An improper 

drive frequency in relationship to the applied B+ and 

mode selected components causes improper horizontal 

output stage operation. Too much or too little high 

voltage or deflection is produced or the timing of the 

output stage pulse is incorrect for the video’s retrace 

time requirements. 

The normal frequency is determined by the horizontal 

scan rate of the video to be displayed by the monitor. 

BASE OR GATE TEST RESULTS PROBABLE CAUSES 
  

Freq. = 0.0 kHz ¢ No Horiz. Drive 

¢ Horiz. Osc., Horiz. Drive Distortion, 

Mode Select Defect, Missing Sync 

Freq. = lower than normal 

Freq. = higher than normal ¢ Horiz. Osc., Mode Select, Sync, 
Unwanted Osc/Driver Distortion 

VPP = 0.0 VPP ¢ No Horiz. Drive, Shorted H.0.T. 

VPP = lower than normal e Missing or Weak Drive, Shorted H.0.T. 

VPP = higher than normal e Likely no fault 

Chart 3: Probable causes of the measurement results using the BASE OR 
GATE Dynamic Tests. 
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In a VGA monitor, the horizontal oscillator runs near 

31.5 kHz and locks to this frequency when synced to a 

VGA input signal. In a multi-scan computer monitor, 

the horizontal oscillator locks to the frequency of the 

input horizontal sync signal. 

To accurately test the horizontal oscillator (drive 

frequency) and horizontal sync circuits of a display, 

apply the proper video test signal and frequency from a 

generator to the inputs of the display. The Base Or Gate 

kHz readout should agree with the horizontal sync fre- 

quency of the applied video signal if the display is 

capable of displaying the applied video format. The 

horizontal oscillator and sync circuits of the display 

are working properly if the kHz readout agrees with 

the generator frequency. 

If the Base Or Gate kHz readout is considerably higher 

or lower than expected with no input signal to the 

display, check the display’s horizontal frequency and 

resolution capabilities. 

A kHz readout near the applied generator frequency 

(but not the same), indicates the horizontal oscillator is 

not being synchronized with the horizontal sync signal. 

You can remove the generator signal while monitoring 

the FREQ. readout to confirm the oscillator is not 

locking or changing frequency. 

If the frequency changes, but 

just not quite enough, the horizontal oscillator 

components or frequency mode control input voltage 

to the oscillator is suspect. 

Learn More Today 

The HA2500’s Dynamic Tests “Meter” Dynamic Tests 

analyze the horizontal output stage for defects without 

worry of test equipment damage, without complicated 

setup, without probing multiple circuit points and 

without selecting multiple test functions. In just 

seconds, you determine if the horizontal output 

stage is functioning normal or not and identify 

suspect stages and components. 

Start saving time and reducing the effort needed to 

isolate horizontal and related defects in computer 

monitors today! To order or simply learn more about 

the HA2500’s Dynamic Tests or other analyzing 

features, call today at 1-800-SENCORE. EU 
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Understanding Horizontal Stages Of 
Multi-Frequency CRT Video Displays 

Fifth In A Series Of Articles Covering Multi-Frequency Horizontal 
Stage Analyzing 

Cc omputer monitors and other multi- 

frequency displays change operating 

modes for higher display resolution. 

Changing modes increases or decreases 

the operating frequency of the horizon- 

tal output stage(s). Keeping the CRT 

high voltage and yoke current constant 

with horizontal frequency changes 

requires altering the operation of the 

horizontal output stage. This article 

looks at how the horizontal frequency 

impacts the high voltage and deflection 

produced by horizontal output stages. 

It further examines how multi-frequen- 

cy monitors alter the operation of the 

horizontal output stage to regulate the 

high voltage and/or deflection current. 

How Frequency Affects High 

Voltage/Deflection In The 

Horizontal Output Stage 

To understand how energy to the fly- 

back transformer or coil changes with 

6.7 mSec ce 

  

15 kHz 

  
2 Amp Peak 

Average I = .5 Amp 
ee   

  

30 kHz 
    

        

1 Amp Peak 

ian ti be sis | fr. Laka Amp   
Fig. 1: Increasing the horizontal frequency reduces the average flyback or coil 
current and input energy to the horizontal output stage. 
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frequency, consider the conduction 

time of the H.O.T. during the horizon- 

tal cycle. Recall that this is the time 

during the horizontal cycle that all the 

energy to produce high voltage and/or 

deflection is input to the output stage 

(see Fig. 1). When the H.O.T. is 

switched on, the B+ supply produces a 

rising current in the inductive trans- 

former or coil winding. The rising 

current builds a magnetic field in the 

coil. The intensity of the magnetic 

field depends on the current buildup. 

The input energy (magnetic field 

intensity) produces induced voltage 

and alternating currents in the hori- 

zontal output stage during the 

omaEaCe of the hoi las leveh) 

  

For ease in comparing input energy at 

different operating frequencies, consid- 

er the rise in current in the flyback or 

coil to be linear. In normal operations, 

the current rise is not perfectly linear 

due to the resistance and inherent 

capacity of the flyback or coil. For 

example, with a frequency of 15 kHz,a 

B+ supply voltage of 100 volts may 

produce a flyback primary current 

reaching a 2 amp peak (see Fig. 1). 

The H.O.T. normally conducts approxi- 

mately 1/2 of the horizontal cycle. 

With a linear current increase and 

50% conduction time, the average 

current in the coil calculates to 

0.5 amps (50 W). A portion of this 

energy is transferred to the flyback 

secondaries and retrace capacitor 

Ct to produce high voltage and 

deflection current. 
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With a drive frequency of 30 kHz, the conduction time 

of the H.O.T. each cycle is cut in half. The reduced con- 

duction time reduces the current buildup to a 1 amp 

peak with the same applied B+ voltage and inductor. In 

comparison to 15 kHz, the H.O.T. completes two con- 

duction cycles, but the average current calculates to 

approximately 0.25 amps or an input power of 25 

watts. This is determined by averaging the conduction 

current values and dividing the result by two for the 

50% conduction time. 

Because a linear current example was used, a linear 

relationship between frequency and input energy 

results. But keep in mind the current increase is not 

perfectly linear and therefore the egg between    

    

  

_Oppositely, a decrease in the 

horizontal drive frequency results in an increase in 

the average current to the flyback or coil, increasing 

the input power. 

It is the input energy to the flyback primary or coil that 

is available to produce induced voltage and alternating 

current in the horizontal output stage the remainder of 

the cycle. When the H.O.T. is switched open, the mag- 

netic field in the flyback or coil collapses. The 

collapsing field produces induced voltage and charging 

current to the retrace or timing capacitor (see Fig. 2). 

The intensity of the magnetic field determines how 

much voltage and charging current is produced. If the 

intensity of the magnetic field is produced with an 

operating frequency of 15 kHz and 0.5 amp average 

current as in the previous example, the voltage rises to 

some voltage level. If the intensity of the magnetic field 

reflects the 30 kHz frequency and 0.25 amp average 

current, much less induced voltage and changing cur- 

rent results from the collapsing magnetic field, reducing 

the voltage or flyback pulse amplitude. 

        

Volts 

sae 

a 15 kHz 

15 kHz s coaaapeh i 

. a: ne C, 30 kHz 

a wa ™  Charge/ 
ni Discharge 

anal Volts 

zZ i 

| ; ae ae Time 

| rh Induced Voltage Pulse 
(Flyback Pulse) 

Fig. 2: The intensity of the flyback or coil’s magnetic field determines the 
charging current to Ct and amplitude of the induced voltage pulse. 
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It stands to reason that if the intensity or strength of 

the collapsing magnetic field is about half as strong, the 

level of induced voltage into the flyback secondary O 

windings is cut in half, reducing the high voltage. Also 

recall that Ct sources current for the deflection yoke in 

a single or split damper horizontal output stage. In 

these configurations, the voltage applied to the yoke 

and resulting yoke current would be reduced. 

Horizontal Output Stage Changes 

To Regulate HV Or Deflection 

For a horizontal output stage to maintain the same level 

of high voltage or deflection at a new operating fre- 

quency, the input energy must be sufficient and the 

flyback voltage pulse must reach approximately the 

same amplitude. A desired amplitude reflects sufficient 

input energy and induced voltage and charging current 

to Ct from the collapsing magnetic field of the coil or 

transformer. There are four ways to increase or 

decrease the induced voltage and charge to Ct at a new 

operating frequency. They include: 

  

The first two methods, changing the B+ supply or con- 

duction time of the H.O.T., are methods that affect the 

level of input current in the coil or transformer. If the 

average input current in the coil or transformer wind- 

ing is increased or decreased, the strength of the 

magnetic field is strengthened or reduced. 

The level of input current in the coil or transformer of 

a horizontal output stage is directly affected by the B+ 

supply voltage. A higher B+ voltage causes a faster ris- 

ing current and higher current peak. A lower B+ 

voltage causes a slower rising current and reduced 

current peak. Therefore, the amplitude of the induced 

voltage to Ct and resulting high voltage and deflection 

is directly determined by the input B+ voltage. To keep 

the high voltage and deflection the same at a higher 

horizontal output stage operating frequency, the B+ 

voltage can be increased as needed. VU 

The level of input current to the coil or transformer of 

a horizontal output stage depends on how long the 
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Increase or decrease H.0.T. 

    

Cem Uae eee conduction time (duty cycle). 

B+ Low Freq. _— 

B+ 
B+ High Freq. 100V. 

25% Low Freq. 

50% High Freq. 

Fig. 3: Methods of altering the horizontal output stage to keep the high 
voltage and deflection constant at new operating frequencies or modes. 

horizontal output transistor is permitted to conduct 

each horizontal cycle. If the H.O.T. conducts 40% of 

the time, the current rises to some peak. If the H.O.T. 

conduction time increases to 60%, the current rises to a 

much higher peak. The average current and input ener- 

gy to the transformer or coil increases, resulting in a 

stronger magnetic field and larger induced or flyback 

voltage pulse. The high voltage and deflection can 

be increased or decreased by varying the H.O.T. 

conduction time. For example, at a higher operating 

frequency, the duty cycle can be widened to keep the 

high voltage and deflection the same. 

  

Decreasing the inductance value results in a faster ris- 

ing current during the conduction of the H.O.T. and 

increased resonant frequency during the first and sec- 

ond parts of retrace. The result is a faster expanding 

and collapsing magnetic field and higher induced volt- 

ages to transformer secondaries and Ct. Increasing the 

inductance slows the rise in energizing current and the 

collapsing magnetic field resulting in a reduced voltage 

pulse. In this manner, the inductance value change 

increases or decreases high voltage and/or deflection. 

Increasing or decreasing the retrace capacitor value 

changes the amplitude of the induced flyback voltage 

in a similar manner. A decrease in the Ct value raises 

the resonant frequency, resulting in a faster collapsing 

magnetic field and higher induced voltage during the 

first part of retrace. An increase in the Ct value reduces 

the rate of the collapsing magnetic field, lowering 

the induced voltage. The value change increases or 

decreases high voltage and/or deflection accordingly. 

Decreasing the inductor or Ct value can offset for 

increases in the horizontal output stage operating 

frequency to produce nearly the same high voltage 

and deflection. 
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Practical Examples Of High Voltage 

Or Deflection B+ Supply Regulators 

Multi-frequency video display monitors use one of 

these methods or a combination of them to compen- 

sate the horizontal output stage(s) as operating 

frequencies or resolution modes change. 

Inductor Value Switching — Inductor value switching is 
typically combined with capacitor switching in the hor- 

izontal output stage for mode or frequency changes. An 

example of an inductor or transformer value change in 

the horizontal output stage is shown in Fig. 4. B+ volt- 

age is applied to the flyback either to pin 3 or pin 8 

depending on the condition of the contacts of relay 

(RL458). If Q453 is switched on, the relay coil is ener- 

gized and the B+ voltage is applied to pin 8 through 

the closed relay contacts. This reduces the number or 

flyback primary turns and the value of the primary 

winding inductance. The relay is energized in this mon- 

itor when switching from an operating mode for CGA 

at 15.7 kHz to EGA mode at 21.8 kHz. 

Horiz. Out 

et 
4 

1.6KV 270 DP : 

  

Flyback     

    
   

Mode 
Select. Switch 

p
o
p
e
 

    ane   -   
C518 

47/160V 
(R) 

B+ Volts 

Fig. 4: Example of inductor switching in horizontal output stage for 
a frequency or mode change. 

Capacitor Value Switching Example — Capacitor switch- 
ing in the horizontal output stage is common among 

video display monitors designed to operate at several 

specific horizontal scan frequencies or modes. Figure 5 

shows an example of a multimode monitor with capac- 

itor switching. Capacitors are switched into the 

horizontal output stage by relay contacts of relay RL451 

and RL452. These relay contacts are shown as switches 

in Fig.5. The addition of capacitance values of parallel 

capacitors C466, C467, C464, and C465 determine the 

Ct value of the horizontal output stage. 
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When the monitor is operating at a CGA frequency or 

mode of 15.7 kHz, relay RL452 is energized and the 

contacts are closed, placing C465 into the circuit. 

Capacitor C465 has a relatively large value 7800 pF 
compared to the other capacitor values. The Ct value is 

increased, lowering the induced voltage pulse with the 

same applied B+ voltage to the output stage. The added 

Ct value also widens the time of the flyback voltage 

pulse to that required for proper retrace and blanking 

for CGA operation. 

When the monitor increases in operating frequency to 

EGA, relay RL452 is switched open, removing capacitor 

C465 from the output stage. Relay RL451 is energized 
to switch C464 into the horizontal output stage. The 

capacitance value of C464 is 2700 pE which decreases 

the total Ct value compared to CGA operation. This 

narrows the flyback pulse time and keeps the ampli- 

tude of the flyback pulse nearly the same as it was for 

CGA operation to maintain the needed high voltage and 

deflection. A narrow flyback pulse time is also needed 

for faster blanking or retrace during EGA operation. 

Capacitor C464 may be switched open, permitting yet a 

higher operating mode for the horizontal output stage. 

Figure 6 shows an example of series capacitor switch- 

ing using a MOSFET transistor (Q509). When the 

transistor is switched on, capacitor C513 is shunted 

effectively removing it from the output stage. The Ct 

value of the horizontal output stage is equal to C512 or 

.0068 uE When the transistor is switched open, capaci- 

tor C513 is added to the horizontal output stage, 

reducing the Ct value. When operating at a low fre- 

quency mode, the transistor is switched on to establish 

the proper high voltage, deflection, and pulse time. 

When switching to a higher frequency mode of opera- 

tion, voltage to the gate of transistor Q509 is switched 

to near zero volts, effectively adding capacitor C513 to 

the output stage. 

C456 = 7800 pF 
C464 = 2700 pF 

  

bead bo bo 
C466 C467 

| RL451 t RL452   
          

§ a te oe   

  

Horiz. Deflection 

Yoke Coil 

Fig. 5: Switching capacitors in parallel increase the C+ total value to 
reduce the flyback pulse amplitude at low frequency modes. 
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+ C512 
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From 

Mode 

Select Q509 

Fig. 6: Capacitor switching in series changes the timing of the output stage 
for proper high voltage and/or deflection at a different frequency. 

  

  

H.V. Or Deflection B+ Regulator — Varying the B+ voltage 
to the horizontal output stage is a common method 

used by multi-frequency video monitors to maintain 

normal high voltage and/or deflection as horizontal 

frequencies or modes change. The B+ . 
as needed with either a linear pass re; ru. 

ching type regulator. The regulator is placed in 
the monitor circuitry between the regulated B+ output 

of the monitor’s main power supply and the B+ input 

to the flyback or coil of the horizontal output stage. 

The regulator is commonly called the high voltage or 

deflection regulator. 

   

  

A linear regulator is shown in Fig. 7. The regulated 80 © 

volts from the main power supply is applied to the 

input of IC501, the linear series pass regulator IC. 

The regulated output voltage from IC501 is applied to 

pin 3 of the flyback transformer through R510. IC501 

is shunted by resistor R507 to produce some start 

voltage and current to the output stage and reduce the 

power dissipation of IC501 during normal operation. 

Control, or the voltage output of the linear regulator 

IC501 is determined by the conduction of Q502. 

Voltage pulses induced into the flyback secondary 

winding at pin 15 are rectified and filtered into a DC 

voltage. The voltage provides feedback to the regulator 

as to the amount of magnetic energy (induced voltage) 

in the flyback and resulting high voltage. The voltage is 

divided down by resistors R511, VR501, and R512 and 

applied to the base of Q502. VR501 adjusts the 

conduction of Q502 and the output B+ voltage to 

flyback pin 3 to establish normal high voltage 

and deflection. 

During normal operation, the B+ voltage is varied only 

slightly to regulate the high voltage and deflection. For Y 

example, CRT current from the flyback varies as scene : 

brightness levels vary. When the operating frequency 

of the horizontal output stage changes, the high voltage 
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R507 Coil or 

Reg. 80V Flyback    
  

  

R506 

A
A
A
 

  
      

  

R508   R511 ‘ 

Q502 VR501 

D501 f a 

Fig. 7: Example of a linear high voltage/deflection B+ regulator in a 
multi-mode computer display monitor. 

    

and/or deflection increases or decreases. The regulator 

automatically increases or decreases the B+ voltage 

to the output stage to keep the high voltage and/or 

deflection the same. For example, if the frequency of 

the horizontal output stage is increased, the input ener- 

gy to the flyback decreases, lowering the high voltage 

and feedback voltage to Q502. Q502 conducts less, 

increasing the conduction of the transistors within 

IC501. The output B+ voltage increases until the 

feedback voltage returns to near normal returning the 

high voltage and/or deflection to near normal. 

A linear B+ regulator has the disadvantage of added 

power dissipation, especially at low horizontal output 

stage frequency modes. A switching type regulator can 

provide a wider range of output B+ voltage with less 

power dissipation. The most common switching 

high voltage and/or deflection regulator is shown in 

Fig. 8. The switching regulator commonly uses a 

power MOSFET (Q5G6). This switching regulator is 

commonly called a “buck converter,’ 

The switching MOSFET has the regulated output 

voltage from the monitor’s main switch mode power 

supply input to the drain lead. The gate lead has an 

on/off drive signal applied to it. The drive signal 

originates from a separate output from the horizontal 

oscillator so it is locked to the horizontal frequency. 

The drive signal is varied in duty cycle (pulse width 

modulated) by the regulation control circuits, amplified, 

and coupled to the gate lead. 

The DC output voltage from the regulator to the 

horizontal output stage is produced across C583. As 

Q5G6 is switched on by the gate drive signal, current 

flows from the B+ supply, producing current to the 

output stage and energy stored in L5G1 and L5G2’s 
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magnetic field. When the MOSFET switches open, 

current ceases and the magnetic fields of the coils 

collapse causing current to flow through D5G7 charg- 

ing capacitor C583. A DC voltage is developed across 

C583 relative to the conduction time of Q5G6. The 

duty cycle of the gate drive to the MOSFET switching 

transistor determines the B+ voltage to the output stage 

and resulting high voltage. 

The regulation control circuit shapes the horizontal 

signal into the proper duty cycle. | 

t Flyback voltage pulses are rectified and 

filtered into a DC feedback voltage. The feedback 

voltage is compared to a reference voltage with a 

comparator inside the regulation control circuits. 

The comparator alters the trigger level of a ramp 

generator which is also part of the regulation control 

circuits to develop a shorter or longer duty cycle for 

the drive signal. 

L562 L562 == Regulated C583 H. Out 
1 175V . 2pH 58pH Transformer 

    

D568 R826 | 47uF 

. 200V B2P-368 VW 

4 * CRR 
5G7 Os sas 

  
| | | | C606 

L, 188132 
mM 

D605 C540 
29V 1$S132 0.047pF 

A —— 
R5K5 

- 

¥W T c547 —W 
22.4V -oagta’ 

Q5G4 =se=~ 

2SC1740S - 
RS 

  

     

   

  

    

  
Q502           
  

  

  * Ss6uF 
iL - 22p 

TT 

Feedback 
la < 

On 

Q5G5 
2SA933 

      
Horiz. Drive 

Fig. 8: Example of a switching type high voltage/deflection regulator in 
a multiscan computer display monitor. 

The switching B+ regulator provides a tightly regulated 

high voltage to the CRT during CRT brightness 

changes. It further changes the B+ voltage as needed 

to keep the high voltage or deflection the same as 

different modes and horizontal operating frequencies 

are selected. As higher resolution, higher frequency 

modes are selected, the level of high voltage and/or 

deflection decreases. The regulation control circuit 

senses the drop in feedback voltage and increases 

the duty cycle and B+ voltage to the output stage. 

The increased B+ voltage returns the high voltage 

and/or deflection to their normal levels. 
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Introducing The New Computer Monitor 
Service Training Course On CD-ROM 

omputer monitor repair continues 

to be one of the best and most prof- 

itable business opportunities for service 

centers in the nineties. Computer mon- 

itors are used everywhere and they 

have the highest failure rate of all of the 

components in the computer system. 

And end-users, especially commercial 

accounts, are willing to pay what it 

takes to get their monitor back up and 

running - fast. 

In the past 10 years, Sencore has been 

at the leading edge for providing innov- 

ative service solutions for monitor 

technicians with our Computer 

Monitor Analyzer test instrument line 

and our Computer Monitor Servicing 

book and hands-on class. In these 

years, we've talked to hundreds of mon- 

itor service technicians about their 

servicing challenges; we’ve purchased 

new monitors and dutifully studied and 

tested their circuits; we’ve visited ser- 

vice centers like yours; and we’ve 

repaired a lot of monitors ourselves. 

Through advances in computer 

technology and the magic of computer 

based training, we are now able to 

provide our collective knowledge of 

computer monitor servicing through 

the new Computer Monitor Service 

Training CD-ROM. 

  

Computer Monitor Service Training on 

CD-ROM gives you the information you 

need to service computer monitors 

faster - not the stuffy classroom theory 

you might never apply. 

Computer Monitor Service 

Training - Course Structure 

The course is divided into two main 

parts: Tech Training and Tech Tips. 

Tech Training is the main body of the 

Computer Monitor Service Training 

CD-ROM. It contains 11 sections parti- 

tioned around the main functions and 

  
Fig. 1: The Computer Monitor Service Training CD-ROM is divided into 11 main sections. 
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major circuits of a computer monitor. Each section 

delivers theory information, defect symptoms, practical 

troubleshooting guides and tips, plus alignment proce- 

dures.      

Lastname: [Warner] stom 
  

Lesson History 
Time in 
Lesson 

  

  

          

Fig. 2: The Computer Monitor Service Training CD-ROM tracks the learn- 
ing progress of all the technicians in your service center. 

After completion of the Tech Training portion of the 

CD-ROM, you can use the Tech Tip section as a bench 

reference tool. Tech Tips provide nuggets of general 

monitor information, testing and troubleshooting proce- 

dures, and alignment procedures that you can quickly 

access when you need them on the bench. The materi- 

al in the course is presented using high-resolution 

digital photographs, video, audio, animated graphics, 

and live troubleshooting simulations. This keeps the 

learning experience interesting and holds the attention 

of you and your technicians. Throughout the course 

material are activities to complete that reinforce the 

study material. 

Learning Is Tested And Progress Charted 

Entering the Computer Monitor Service Training 

CD-ROM requires a log-on and a password. This lets 

you track the learning progress of all of the technicians 

in your service center. 

At the end of each subsection, the Computer Monitor 

Service Training CD-ROM gives you and your techni- 

cians the opportunity to check your progress. If you 

are having problems with a particular topic, you can go 

back and review the pertinent material. 

At the end of each section, there is a Lesson Test. 

The test checks your knowledge of all of the material 
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presented in the section. If any questions in the Lesson 

Test are missed, the program highlights the subsection 

that contains the information you missed and provides 

the opportunity to go back and study the material. 

  

A View Progress feature in the Computer Monitor 

Service Training CD-ROM lets each individual and 

service center management trainer track the learning 

progress through each of the computer monitor servic- 

ing sections. The amount of time each technician 

spends in a section is logged as well as section test 

scores. A technician can take a section test up to three 

times and all three scores are displayed to show learn- 

ing progress and highlight areas that need training 

reinforcement. 

Use The Computer Monitor Service Training 

CD-ROM With Other Sencore Computer Monitor 

Servicing Products 

The Computer Monitor Service Training CD-ROM can 

be used in conjunction with other Sencore computer 

monitor products. 

  
Fig. 3: Use the Computer Monitor Service Training CD-ROM to become more 
proficient on your (M2125 Computer Monitor Analyzer. 

The Computer Monitor Service Training CD-ROM 

features the use of the Sencore CM2125 Computer 

Monitor Analyzer. If you’ve recently invested in a 

CM2125 or have new technicians starting on the 

CM2125, the Computer Monitor Service Training CD- 

ROM will help them become proficient on its use faster. 

Note: You are not required to own a CM2125 to 

benefit from the training CD-ROM. Q 

The Computer Monitor Service Training CD-ROM also 

acts as a support piece for the TC100T Hands-On 
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: - Teaches fast, efficient computer monitor © Teaches the use of the CM2125 Computer Monitor 
troubleshooting Analyzer 

- Delivers practical troubleshooting knowledge ~ * Section checks and tests track the learning progress 

you can immediately apply of your technicians 

* Brings new technicians up to speed on monitor - |nteractive computer based training makes learning 

repair quicker | interesting and fun 

- Increases the efficiency of experienced technicians * High resolution photos, live videos, audio, and 

- Provides insightful reference information while you're animated graphics brings the monitor servicing 

on the bench expert to your service center 

Computer Monitor Servicing Class held at Sencore. You The first section delivers an operational overview of 

and your technicians can attend the 4'/2 hands-on train- the horizontal output stage. Animated current flows 

ing class in Sioux Falls and then take the Computer and beam action make learning the operation of the 

Monitor Service Training CD-ROM back to your service horizontal circuit easy to understand. Troubleshooting 

center to use as a reference tool. notes are provided on the critical components in the 

horizontal circuit. 

The Computer Monitor Service Training CD-ROM 

Teaches Service Theory And Practical The next section shows typical horizontal output 

Troubleshooting Procedures — SECHOD UEIECES.      
    Insights are 

provided on the critical components that generally 

cause the defective symptom. 

Here are several samples from the Computer Monitor 

Service Training CD-ROM from Lesson 7: Horizontal 

Deflection/High Voltage. 

  

  
Fig. 4: Animated graphics make learning the operation of the horizontal output stage easy. 
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Fig. 5: The monitor defects section shows you typical symptoms and the circuit block that typically contains the defect. 

The third section teaches troubleshooting and alignment 

procedures. Trouble trees are provided to teach a techni- 

cian a systematic approach to monitor troubleshooting. 

Practical troubleshooting pointers are provided that you 

can immediately put to use. Critical test points are high- 

lighted so you can move effectively from the training 

CD-ROM to defective monitors on the bench. 

_
 

  

aA
 
E
a
n
 

eS
 
n
e
 a
 

ee
 
S
e
e
 

ae
 O
e
 

: 

: { 

leet ty   
Fig. 7: The lesson tests are interactive and present questions on practical, 
live troubleshooting situations. 

  

Use The Computer Monitor Training CD-ROM To 

Boost The Profit Of Your Service Center 

    

The Computer Monitor Training CD-ROM teaches fast, 

Fig. 6: The troubleshooting section provides information you can efficient computer monitor troubleshooting and delivers 
immediately put to use on the bench. practical troubleshooting knowledge you can immedi- 

ately apply. t 

  
Each lesson contains a test to chart your progress. The 

questions are interactive and present live troubleshoot- 

ing situations to make even test taking interesting and 

fun. If questions are missed, the program highlights the 

section where the questions were missed allowing you 

   
Monitor Training CD-ROM makes learning exciting. 

Call 1-800-736-2673 for more information. EJ | 
to go back to study the section. ! 
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Until Now The Sencore CM2125 Computer 
a Monitor Analyzer fills the gap between 

There Was A Wide Gap computer monitor performance testing 
and troubleshooting. You get all the 

Between Computer dynamic patterns necessary for 

complete performance testing, 

Monitor Performance lus everything you need to 
troubleshoot monitors from 

Testing A nd the input connector to the CRT. 
All of the CM2125 dynamic 

Tr oubleshooting... signals work together to give 
you the most efficient method 
of computer monitor repair. 
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CM2125 Computer Monitor Analyzer 
Patented On GSA Contract 

Completely Test And Troubleshoot High Resolution And | 
Multi-Scan Computer Monitors From The Input Connector | 
To The CRT! 

A complete, easy-to-use, high resolution 
computer monitor analyzer 

Fully programmable scan frequency and 
pixel resolution RGB video 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) 

Outputs protected to prevent damage 
from defective computer monitors 

e Innovative performance pattern generator 

  

Patented 

  

Unique frequency lock and variable 
horizontal frequency use allows you to 
quickly service all horizontal circuits no 
matter the frequency 

Exclusive “Horizontal Output Load Test” 
makes setup and testing a snap — even 
without applying AC power for more 
accurate estimates, fewer damaged 
replacement parts, and faster diagnosis 
and repair 

Patented “ringer” proves the condition of 
flybacks and yokes in seconds — evena 
single shorted turn 

Special sync-locked signal substitutor for 
pinpointing monitor circuit problems 

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

— Integrated high voltage transformers 
(IHVTs) 

— Switching transformers 

Integrated 2,000 volt DCV and PPV meter 
eliminates the need for a DVM for 
complete one-unit troubleshooting 

“Hook-up” adapters available 

HA2500 Universal Horizontal Analyzer 

Now Everything You Need To Localize Horizontal And B+ a 
Supply Defects In Computer Monitors In Less Time And 

More Profitably Than Ever Before! 

Exclusive “Dynamic Tests” help you ana- 
lyze the horizontal circuit in powered-up 
conditions to catch even subtle defects in 
the power supply, noise, and drive signal 

Variable-current limited & protected B+ 

substitute power supply permits testing 
of horizontal stages even when the power 
supply is dead 

Portable and field rugged to go on loca- 
tion when bringing the defective product 
to your bench isn’t feasible  



CM125 “Pix Pak”™ Computer Monitor 
Signal Generator 

The Easy-To-Use, Programmable, Portable RGB Generator 
That Satisfies Your Computer Monitor Testing Needs! $2,195.00 

e RGB video generator for bench and field computer A complete set of troubleshooting and perfor- 
monitor troubleshooting and testing mance testing video patterns to help you identify 

monitor defects 
e A fully programmable scan frequency and pixel 

resolution RGB video generator: Easy-to-use, portable, lightweight, and compact for 
— Video bandwidth to 125 MHz and 2048 x 2048 all your field and bench testing needs 

pixel resolution 
— Compatible with TTL, analog, and ECL Hook-up adapters available for all popular 

— 100 monitor setup memory locations (43 pre- monitor types 

programmed) 
— Output protected to prevent damage from 

defective computer monitors 

CM2220 Computer Monitor 
Analyzer w/Auto ”"ColorPro” 

  

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! 

A complete and programmable high bandwidth Exclusive “Process Generator”™ for entering inter- 
RGB video generator with color analysis, unique active alignment and performance testing proce- 
“Process Generator”™, and a complete set of dures to guide you through routine testing and 

video test patterns to help you identify monitor alignments 

defects ( 
Complete analyzing system providing special fea- 

Fully programmable scan frequency and pixel RGB tures to round out the package: 
video generator: — Date storage disc for saving and loading for- 
— Video bandwidth to 220 MHz mats, alignments, and testing procedures 
— Pixel resolution to 2048 horizontal and vertical Keyboard interface for easy entering of align- 

— Scan frequencies to 250 kHz horizontal and 250 ments and procedures 
Hz vertical DDC1 and DDC2B compatible for digital display 

— Adjustable blanking times, color levels, signal channel testing 
level, and aspect ratio Expandable for future accessories to enhance 

your monitor troubleshooting capabilities 

Integrated Auto “ColorPro”™ to give you the confi- 
dence every monitor you service is operating to 
the manufacturer’s standards  



- TV Analyzing 

Patented On GSA Contract 

A Complete All Channel RF/IF/MTS Universal Video 
Generator Designed To Performance Test And 
Isolate Defects In Any NTSC Video System! 

All channel TV-RF generator for complete tuner 
analyzing 

Variable level 45.75 MHz video-IF troubleshooting 
and alignment generator 

Exclusive and dynamic NTSC video test signals 

Proof-positive tests for MTS Stereo/SAP on all 
channels 

Patented On GSA Contract 

$2,695.00 

e Standard Y/C, composite video, and audio line 
outputs 

e Spare video output and exclusive interconnect 
design that permits future updates or expansion 

e Portable and easy-to-use 

Now You Can Isolate TV Defects, Troubleshoot 
Startup/Shutdown Problems, Test Expensive TV 
Components, Plus Accurately Estimate TV 
Repair Costs In Minutes! 

Exclusive “TV OFF” horizontal output load test 

Dynamic tests through a simple 3 lead hook-up to 
the horizontal output transistor 

Horizontal output transistor sub and drive 

Universal substitute TV signals 

Patented Ringer Test to quickly pinpoint shorted 
turns in flybacks, IHVTs, yokes, and switching 
transformers 

$2,195.00 

e An exclusive yoke drive signal 

e DC biasing supply 

e Built-in monitor for all sub-signal results and 
making DCV and PPV measurements 

* The TVA92 is a companion unit to the VG91 Universal 

Video Generator  



Patented On GSA Contract 

Isolate Any Playback Or Record Problem In All VCRs, In 
Less Than Half The Time It Presently Takes... Now And In 
The Future, Or Your Money Back! 

$2,295.00 

All format VCR analyzer e Stand-alone analyzer or companion to the VG91 
Universal Video Generator 

Dynamic head substituter for all formats 
Complete all format troubleshooting tool 

Exclusive Hi-Fi Stereo all format head includes: 
signal substituter — Servo bias supply 

— Standard video & audio line outputs 

Innovative VCR luminance, chroma, and audio — Autoranging DCV/PPV meter 
analyzer — Output signal monitor 

Automatic servo analyzer (patented) 

CVA94 “Video Tracker”™ Camera 
Video Analyze F Patented On GSA Contract 

Quickly And Accurately Analyze Camera Video Signals 
With Time-Saving Digital Measurements, Waveform And 
Vector Displays, And Exclusive Special Tests Designed For 

$2,495.00 Fast Camera Servicing And Alignment! 

e Digital waveform measurements for fast signal — Chroma problems with “Chroma Noise” tests 
troubleshooting — Reference oscillator problems with exclusive 

“Burst Frequency” and “Frequency Error” tests 

e Digital vectorscope measurements for easy, 
error-free color checks e Selectable video inputs compatible with 

both composite and high resolution Y/C camera 

e Special tests to positively identify and localize: outputs 
— Power supply problems with exclusive 

“Hum” test 
— Poor picture quality with “Video Noise” test 

VR940 Video Reference 695.00 

All The Accurate Reference Signals You Need For Camera Servicing! 

e An industry standard source of indoor light allow- e Self-contained 2,000 lux output meeting new 
ing you to properly service and align all cameras camera test requirements 

e A manufacturer specified source for reliable test A complete set of charts for both standard and 
results with uniform, even illumination of all test special tests using the CVA94 “Video Tracker” 

patterns 

Portable compact unit and built-in storage 
compartment  



$C3100 “AUTO TRACKER”™ Automatic 
100 MHz Waveform & Circuit Analyzer 
Patented On GSA Contract 

Now Touch And Test Any Circuit Test Point And Make 
Autoranged Error-Free Measurements In A Fraction O 

$2,995.00 The Time! 

A complete waveform and circuit analyzing Exclusive autoranged timebase and vertical 
system in one instrument 

Auto-Tracking™ digital readout of waveform 
voltage and frequency with one probe 

attenuators eliminate wasted time 

Digital delta measurements to analyze every 
portion of any waveform 

connection 

All functions microprocessor integrated for 
Integrated measurements of all circuit para- ease-of-use 
meters provides fast troubleshooting answers 

Full performance, 100 MHz dual trace 
oscilloscope 

PR570 “POWERITE II”™ Variable 
Isolation Transformer & Safety 
Analyzer 
Patent Pending On GSA Contract 

Identify And Troubleshoot Virtually Any AC 
Supply Problem Fast... With The PR570 
“POWERITE II”!™ 

$895.00 

Insure your safety and the safety of your test 
instruments whenever servicing electronic 
products 

Watch voltage levels and current draw with 
simultaneous current and voltage displays 

Test AC outlets with an exclusive receptacle 
checker to ensure correct earth grounding for 
the highest level of safety 

Conquer AC power source problems plus startup, 
shutdown, and regulator failures with a digitally 
accurate and variable 0-140 volt AC supply 

Protect your customers from electrical shock 
and protect your business from lawsuit with an 
automatic, auto-toggling AC line and safety 
ground leakage test (leakage to 10 microamps) | 

Have complete confidence your AC line is ee 
with the AC line monitor 

An adjustable current trip feature minimizes 
expensive parts damage by automatically 
removing AC power when excessive current is 
being drawn  



CR7000 “BEAM-RITE”™ CRT Analyzer 
& Restorer 

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

e Test for all CRTs, including: computer monitors, 
video displays, televisions, projection TVs, 
scopes, and special application CRTs 

e The easiest to use CRT tester on the market 

e The most accurate and thorough tests of 
any CRT tester 

e The safest and most effective restoration 
techniques available 

e Newly designed sockets allow easy connection to 
hard-to-reach CRTs 

On GSA Contract 

Pinpoint Any Receiver Problem From The Antenna 
o The Output With The Only Fully Integrated AM 

: i tereo - FM Stereo Analyzer! $2,495.00 

e Every signal you need to troubleshoot and perfor- e Exclusive tunable IF sweep system allows you to 
mance test any AM Stereo or FM Stereo receiver dynamically analyze the latest FM IF stages 

¢ Rock-solid digital tuning gives you fast, accurate, e Isolated audio drive signal lets you troubleshoot 
channel-by-channel control from the stereo decoder to the audio amplifier 

e Microprocessor calibrated attenuator provides e High quality signals give you confidence the 
accurate signal levels for all your testing and receiver is operating at peak performance 

troubleshooting needs 

e Patented analyzing signals let you use the same 
troubleshooting techniques for both AM Stereo 
and FM Stereo receivers  



TF46 Portable Super Cricket™ 
Transistor/FET Teste $495.00 
Patented On GSA Contract NSN 6625-01-058-9564 

Test Any Transistor Or FET With 99% Reliability In Less 
Than 15 Seconds —- In Or Out Of Circuit! 

e Patented in-circuit “go/no go” transistor/FET e Dynamic gain test for thorough analyzing 
test 

e Portable operation with auto shut-off to save 
e Automatically identifies transistor leads your batteries 

e Tests for all possible leakage paths e Needs no set-up book or instructions 

LC102 “AUTO-Z”™ Automatic 
Capacitor/Inductor Analyzer 
Patented On GSA Contract NSN 6625-01-278-3878 

The Only Dynamic Capacitor/Inductor Analyzer 
uaranteed To Help You Quickly Find Any 
efective Capacitor Or Inductor That Other 
esters Miss, Without Calculations, Look-Up 
ables, Or Error! $1,995.00 

e Analyzes capacitors for: Analyzes SCRs and triacs (with accessory), 
Value from 1 pF to 20 F high-voltage resistors, and transmission lines 
Leakage with up to 1 kV applied 

Dielectric absorption Makes all tests, compares results to EIA 
Equivalent series resistance (ESR) standards, and shows “GOOD” or “BAD” 

— aut ticall 
e Analyzes inductors from 1 uH to 20 H for ee Cae. 

opens, shorts, value, and even one shorted Portable; 9-hour battery operation for remote 
turn sites - AC operation for your bench  



$1,295.00 

L753D Hand-Held “CHANNELIZER”™ 
Digital Signal Level Meter 

Rugged, Easy-To-Use, Hand-Held, Weatherproof, Signal 
evel Meter That Can Measure Analog And Digital Signals For 
uick And Accurate Testing And Troubleshooting 

All channel/frequency tuning from 
9. to 863 MHz including UHF and 
optional sub-band 

Auto attenuation across the 

entire -35 dBmV to +60 dBmV 
measurement range 

Easy-to-use, one button operation 
with a digital display of video, 
audio, and hum 

Pre-programmed with standard 
cable channels, IRC, HRC, VHF, 
and UHF 

Hand-held, rugged, and weather- 
proof design makes the unit ready 
for any environment 

Smart power - over six hours of 
continuous use on a single charge 
and fully rechargeable in less than 
three hours 

L754D Auto “CHANNELIZER’™ 
igital Signal Level Meter 

Rugged, Hand-Held, Weatherproof Signal Level Meter That 
easures Both Analog And Digital Signal Levels With One 
utton Data Collection For Superior Ease-Of-Use 

All channel/frequency tuning from 
» to 863 MHz (including sub-band 
and UHF) 

e Auto attenuation across the 
entire -35 dBmV to +60 dBmV 
measuring range 

One touch Auto Inspection and 
data collection for quick and 
reliable system testing 

Easy-to-use, one button operation 
with a display of video, audio, A/V, 
C/N, pilot test, and hum 

Eight pre-programmed channel 
plans including IRC, HRC, VHF, UHF 

Portable, rugged, and weatherproof 
design that is ready for any 
environment 

Smart power - over six hours of 
continuous use on a single charge 
and is fully recharged in less than 
three hours 

Capable of measuring dBmV or 
uV/M  



CA780 “Cableizer”™ Metallic Cable Analyzer 
Patent Pending On GSA Contract 

Se Quickly And Easily Locate Defects In All Metallic Cable With A 
a, “ Highly Sensitive Analyzer And Easy-To-Read LCD Display! 

Minimize downtime by accurately Positively identify the exact dis- 
pinpointing cable faults or shorts tance to cable faults, the first time, 

every time 
Automatically determine the length 
of a buried cable or spools for Store all types of cable signatures 
accurate documentation and for system documentation and 
verification future system troubleshooting 

| reference 
Automatically determine the VOP 
of a known length of cable with no Built tough to stand up to field 
calculations operation 

SL750A “CHANNELIZER”™ 
TV-RF Signal Analyzer 2,995.00 
Patented On GSA Contract 

inpoint RF/Video Problems And Performance Test Any 
eadend, Trunk, Or Line Equipment In Any RF Distribution 
ystem More Accurately Than With Any Other Signal Level 
eter On The Market...Guaranteed! 

On-channel and off-channel C/N measurements Standard 5 to 810 MHz tuning range including 
provide true picture quality measurements CATV/VHF/UHF/FM 

Sensitivity to -40 dB provides greater range for RF tracking generator tests passives and 
C/N and leakage measurements actives in the field 

On-channel and off-channel Hum measurements Optional color TV monitor aids in 
provide true picture quality measurements and troubleshooting distortion and ingress 
testing flexibility 

Programmable testing and data logging 
Multi-line LCD display provides more for FCC proof of performance tests 
information with fewer keystrokes 

* Shown with optional VM4S ($900)  
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Learning To Use The 

waveform analyzing 
    

$3100 “AUTO TRACKER”™ 
The S€3100 “AUTO TRACKER” Is More Than Just A Scope 

  

i he SC3100 “AUTO TRACKER” has many 

powerful features to speed your wave- 

form viewing and measuring. This article 

will help you get started using the SC3100 

and its features. 

To better understand the $SC3100’s 

features, let’s review what is needed to 

fully analyze any waveform. Fig. 1 illus- 

trates these waveform parameters: 

1) waveshape, 2) average DC level, 

3) peak-to-peak amplitude, 4) frequency, 

5) average RMS (sine wave signals), 

6) peak-to-peak of a waveform portion, 

7) time of a waveform portion, 

8) equivalent frequency of a waveform 

portion, and 9) instantaneous DC level 

at a given point on the waveform. 

You can get an approximate measure- 

ment of these parameters using an 

oscilloscope’s CRT, but this method is 

time consuming and inaccurate. The 

$C3100 Waveform & Circuit Analyzer, 

however, integrates the waveform 

viewing capabilities of a high perfor- 

mance oscilloscope with the speed and 

measurement accuracy of a digital meter. 

   
@a Time 

A FREQ 

  

  

Qo C LEVEL © 

  
  

Fig. 1: Nine parameters are needed to completely analyze a waveform. 
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To make the $C3100 easier to under- 

stand, we’ve divided this article into two 

parts. Part 1 covers the oscilloscope sec- 

tion and Part 2 covers the digital 

analyzing features. 

Part 1 - Oscilloscope Section 

CH A&B 
Press this button to view the signal on 

both channels simultaneously. 

A+B ADD 

A few special applications require that 

two signals be added or subtracted. 

Press the “A+B ADD” button to add the 

signals applied to the CH A and CH B 

inputs together into a single waveform. 

Pull the CH A VERTICAL POSITION con- 

trol out to display the difference (A-B) of 

the signals. 

  

    Sennen 
Fig. 2: Use the CRT Mode buttons to select th 
CRT display. 

X-Y VECTOR 

Press this button for an X-Y vector dis- 

play. The signal applied to the CH A input 

produces vertical deflection, and the CH 

B signal produces horizontal deflection. 

Applying Signals 

Two, 10X Lo Capacity probes are sup- 

plied with your $C3100. The CRT and 

vertical circuits provide a proper ampli- 

tude CRT display when these 10X probes 

are used. You simply read the Volts/Div 

control directly when using the supplied 

10X probes. The 10X probes allow you 

to view waveforms up to 2,000 volts. 

Each probe has its own separate ground 

lead. Always connect each probe ground 
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to the circuit ground using the shortest ground lead 

possible to prevent ringing and noise pickup. 

You can use the optional DP270 direct probe to take 

full advantage of the SC3100’s 2mV/div vertical sensitivi- 

ty. If you use a direct probe, you will need to divide the 

numbers on the Volts/Div control by ten to determine 

the actual waveform amplitude displayed by the CRT. 

The digital readings are automatically corrected, and are 

read direct. 

Vertical Controls 

The SC3100’s vertical controls, shown in Fig. 3, are used 

to adjust the vertical (amplitude) characteristics of the 

displayed waveform. Two identical sets of controls are 

provided - one for the channel A input and one for 

channel B. 

Input Coupling 
This switch determines how the signal is coupled to 

the $C3100’s vertical amplifiers. In the “DC” position, 

the DC component of the signal is applied to the verti- 

cal circuits and will deflect the CRT trace. In the “AC” 

position, the DC component is blocked from deflecting 

the CRT trace. 

Volts/Div 
The Volts/Div control determines the amplitude of the 

waveform display. Because the $C3100’s digital mea- 

surements are faster and much more accurate than the 

CRT, the role of the $C3100’s Volts/Div control is greatly 

diminished compared to conventional oscilloscopes. 

Set the Volts/Div control for the desired size of the 

waveform displayed on the CRT. 

  

cwannet B= The variable “cal” control 

(smaller inside knob) fine 

tunes the waveform’s ampli- 

tude. This control must be set 

to the “Cal” detent to make 

measurements using the CRT 

display, but it will not affect 

the digital measurements. 

CHANNEL 

  

The $C3100 has an exclusive 

a. 
= oc Yyou to measure tiny signals, 

such as the output of a tape 

playback, or very large signals,   
Fig. 3: Use these controls to adjust the vertical display. 
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such as the pulse at the collector of the horizontal out- 

put transistor. The input circuitry is protected against 

damage from voltages up to 2500 volts when the 

supplied 10X Lo Capacitance probes are used. This 

protection applies to all settings of the Volts/Div control. 

Autoranging 
An exclusive, timesaving feature of the $C3100 is its fully 

autoranged vertical attenuator. Simply set the Volts/Div 

control to “Auto,” and the $C3100 automatically ranges to 

the Volts/Div range that produces a waveform display 

that is between 2 to 4 divisions high. (Signals larger than 

800 VPP will be greater than 4 divisions). 

The CRT will continue to autorange and follow the sig- 

nal as you move between test points, or as the signal 

changes. Be sure to select “AC” coupling to prevent the 

DC component of the input signal from shifting the 

waveform off the CRT. 

Bandwidth 
The Bandwidth switch limits the frequency response of 

both the CRT and digital measuring circuits. Select “20 

MHz’ to reduce interference from high frequencies. 

This is especially important when using the lowest 

Volts/Div control (.02 & .05 & .1) settings. You will 

want to use the “100 MHz” position for most applica- 

tions to take advantage of the full bandwidth. 

Trigger Controls 

The trigger controls, shown in Fig. 4, lock the horizontal 

sweep circuits to the incoming signal to provide a sta- 

ble, “locked-in” waveform. If the trigger controls are set 

incorrectly, the waveform display will jitter and not 

stand still. Unlike many other oscilloscopes that have 

numerous trigger controls, the SC3100 requires only 

four trigger adjustments. 

Trigger Source 
The Trigger Source control determines which input 

references the horizontal sweep. For most waveforms, 

simply set this control to match the input channel, 

either A or B. If you are viewing two synchronous 

signals that are different 

frequencies, set the source 

to the channel that has the 

lowest frequency. 

Use “AC Line” to reference the 

trigger circuits to the AC 

  

Fig. 4: The trigger controls to lock the waveform. 
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power line when troubleshooting AC power supplies or 

isolating ripple. Use the “EXT” position to reference the 

trigger circuits to a signal applied to the EXT TRIG 

INPUT jack. 

Trigger Mode 
The Trigger Mode switch sets the trigger circuit opera- 

tion to meet the requirements of the signal you are 

viewing. Use “Auto” to view most waveforms, except 

video or low repetition rate signals. 

Use “TV” to view video waveforms. This mode enables 

a sync separator circuit which easily locks to composite 

video signals. The trigger circuits are automatically ref- 

erenced to the vertical sync pulses when the TIME/DIV 

control is set to the “mSec’ positions, and to the hori- 

zontal sync pulses when the TIME/DIV control is set to 

the “uSec” positions. 

Use the “Norm” trigger mode to lock onto low repeti- 

tion rate signals that are unstable when viewed in the 

“Auto” trigger mode. 

Trigger Polarity 
The Trigger Polarity switch determines whether the 

trigger circuits respond to the rising or falling edge of 

the reference signal. Except for composite video sig- 

nals, most waveforms will lock in either the “+” or “-” 

polarity. Set the Trigger Polarity switch to match the 

polarity of the sync pulses when viewing video signals. 

Trigger Level 
The Trigger Level control determines the point on the 

waveform that triggers the trigger circuits. For most 

applications, set the Trigger Level control near the “0” 

reference mark. Adjust the level control if necessary for 

a stable waveform display. 

Horizontal Timebase 

Like conventional oscilloscopes, the $C3100 has a cali- 

brated timebase which allows you to make time and 

frequency measurements. But, because the $C3100’s 

digital measurements are much faster and more accu- 

ie POLS rate than CRT measurements, 

ee — the main use of the horizon- 

tal timebase is simply for 

waveform viewing. For most 

applications, simply set the 

Timebase (Time/Div) and    
Fig. 5: Use these controls to adjust the horizontal detail of the 
displayed waveform. 
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vernier (Cal) controls for the desired amount of wave- 

form detail. Pull the HORIZONTAL POSITION control 

outward to activate the 10X expand function to see 

more detail. 

Autorange 
As with the vertical Volts/Div control, the horizontal 

timebase has an exclusive, timesaving autorange 

position. Set the timebase control to “Auto” to allow the 

“AUTO TRACKER”™ to automatically choose the neces- 

sary sweep speed to display 2 to 5 cycles of the 

waveform. (Frequencies higher than 25 MHz will result 

in a display of more than 5 cycles). Neither the 10X 

expand or the horizontal vernier are controlled by the 

autorange function. You can use these controls with 

“auto” to fine tune the waveform display. 

In order for the timebase to autorange correctly, the 

waveform must be properly locked with the Trigger 

circuits. For most waveforms, set the LEVEL to “0” and 

set the SOURCE to match the input. The timebase will 

not autorange when the TRIGGER MODE switch is set 

to “TV”. Instead, use the video presets to automatically 

view a video waveform. 

Video Presets 
The TVV and TVH positions of the timebase control are 

called the video presets. These presets provide a quick 

way to view video waveforms because they automati- 

cally set the sweep speed and trigger circuits to view a 

composite video signal. “I'VV” displays two vertical 

fields (1 frame) of the video signal, while the “TVH” 

position will display 2 lines. 

You do not need to select “TV trigger” when using 

the TVV or TVH presets. However, you must set the 

TRIGGER “Polarity” control to match the sync polarity 

of the video signal. 

Part 2 - Digital Analyzing Functions 

The SC3100’s digital measurement functions allow you 

to quickly and accurately measure the waveform parame- 

ters shown in Fig. 1 without counting CRT graticules. 

All of the waveform parameters, except for the wave- 

shape itself, are measured with either the Auto-Tracking 

or the Delta digital functions. Additionally, the AUTO 

TRACKER™ provides several circuit parameter tests. 

The Auto-Tracking and Delta measurements are made 

using the same probe that applies signals to the CRT. 

The parameter tests are made using the DVM probes 

connected to the OHMS/DC AMP INPUT jacks. 
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Auto-Tracking Measurements 

The Auto-Tracking tests, shown in Fig. 6, measure the 

entire waveform. Unlike other digital readout oscillo- 

scopes, the $C3100 readings are independent of the 

CRT circuits and are accurate for all CRT settings. 

Auto-Tracking DC Volts 
Simply press the “DCV” button for the corresponding 

channel and read the DC level of the signal. You will 

obtain the correct DC measurement no matter where 

the INPUT COUPLING or VOLT/DIV controls are set. 

This DCV function measures average DC voltage which 

is the value that is indicated on schematics and mea- 

sured by a DVM. If you need to measure the absolute 

or DC level at a single point on the waveform, such as 

to determine a logic level, you will need to use the 

Delta DC function. 

Fig. 6: The digital Auto-Tracking tests measure the entire waveform. 

  

Auto-Tracking Volts Peak-to-Peak 
Press the corresponding “VPP” button to measure the 

peak-to-peak amplitude of the signal. The VPP function 

is semi-autoranged and the VOLTS/DIV control selects 

each of the four digital VPP ranges. If the digital read- 

ing shows flashing “8888”, turn the VOLTS/DIV control 

counter-clockwise; if the digital readout shows very lit- 

tle resolution, turn the control clockwise. If you place 

the VOLTS/DIV control in the “Auto” position, both the 

CRT display and digital reading will fully autorange. 

Auto-Tracking Frequency 
Pressing the corresponding “Freq” button displays the fre- 

quency of the applied signal. The frequency function is 

fully autoranged for all settings of the TIME/DIV control. 

Auto-Tracking ACV 
The ACV function measures the true RMS value of sine 

wave signals. This reading compares directly to values 

listed in service literature and to true RMS reading DVMs. 

Auto-Tracking dBm 
Audio service literature often lists the signal levels in 

dBm. The $C3100’s dBm function provides the industry 

standard signal measurement of 0 dBm = 1 milliwatt 

into 75 ohms (.7746 volts RMS). 
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The Delta tests, shown in Fig. 7, allow you to measure 

just selected portions of the waveform. Although you 

manually set the area to be measured, the Delta 

Measurements provide a much more accurate measure- 

ment than can be made by counting graticules on the 

CRT for two reasons. First,each measurement is made 

using the same high accuracy circuits that are used for 

the Auto-Tracking digital measurements, rather than the 

less accurate CRT circuits. Secondly, the Delta Bar, 

which is used to highlight the measured waveform por- 

tion, is part of the CRT trace which virtually eliminates 

parallax and interpretation errors. 

  

      

Pe : 

      — sais alanine on oe 

AUTOMATIC 100MHz WAVEFORM & CIRCUIT ANALYZER 

  

DELTA MARKER 
BEGIN END /b DCV 

  

Fig. 7: The Delta functions allow you to measure a selected portion of 
the waveform. 

Delta Bar 
Each of the Delta measurements uses a highlighted por- 

tion of the trace to indicate the portion that is being 

measured. This highlighted area is called the Delta Bar. 

The area selected by the intensified Delta Bar is adjust- 

ed using the DELTA MARKER “Begin” and “End” 

controls. (The Delta DCV functions use a bright dot on 

the trace which is only adjusted with the “End/Delta 

DC” control). The Delta Bar appears on both traces. 

Delta Volts Peak-to-Peak 
Press either of the Delta “VPP” buttons to measure the 

amplitude of the intensified portion of the correspond- 

ing trace. The setting of the VOLTS/DIV control selects 

the range of the Delta VPP reading, the same as it does 

for the Auto-Tracking peak-to-peak function. The setting 

of the vernier, however, does not affect the measure- 

ment resolution or accuracy. 

  

Delta Time 
The Delta time function allows you to measure any 

waveform time relationship. This includes pulse width, 
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and rise and fall times on individual signals, and 

time delay or phase between two signals. The Delta 

Time measurement is not affected by the setting of 

the 10X expand or the horizontal vernier control. 

Delta Frequency 
The Delta Frequency function converts the Delta 

Time reading to the approximate frequency. The 

main application of this function is to determine the 

frequency of a signal that is part of another signal. 

The Delta Frequency measurement is less accurate 

than the Auto-Tracking measurement because it 

relies on how closely you estimate the beginning 

and ending point of one cycle. However, the Delta 

Frequency measurement is far more accurate than a 

measurement using the CRT. 

Delta DCV 
The Delta DC volts function allows you to measure 

the absolute or instantaneous voltage at any point on 

a waveform. This instantaneous voltage is the voltage 

level that the circuit responds to, such as a logic 

“high” or “low”. Use the DELTA MARKER “End/delta 

DCV” control to set the location of the highlighted 

marker on the waveform. 

Circuit Parameter Tests 

The SC3100 Automatic Waveform & Circuit Analyzer 

allows you to completely analyze a circuit. The para- 

meter tests include an ohmmeter, continuity tester, 

and a DC current meter. These tests are completely 

separate from the CRT, and the Auto-Tracking and 

Delta digital tests. 

Summary 

The SC3100 “Auto Tracker“ is an easy-to use, high 

performance oscilloscope. Its Autotracking digital 

functions provide fast, error-free digital measure- 

ments of all waveform parameters, and its parameter 

tests make it a complete circuit analyzer. 

For further information on any of the $C3100’s 

operation or features, call your Area Sales Engineer 

at 1-800-SENCORE. We'll help you get started with 

the only waveform analyzer in the industry. 
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Introducing The CM2250-PC 

Computer Monitor Analyzer... 

  

The Only Multi-Featured “Plug ‘n Play” Video Signal Generator For Testing And Aligning High-End 
(up to 250 MHz) Displays, Offering Optional Color Analysis At A Fraction Of The Cost! 

The all new CM2250-PC plug-in module for your 
personal computer is a fully programmable RGB 
video generator, offering NTSC, PAL, Analog, TTL, 
and ECL video outputs. The Windows Graphical User 
Interface is innovative, and easy to use, placing all 

the built-in features just a mouse click away. Take a 

look at the exclusive features offered by the new 
CM2250-PC. 

Simplify testing and alignment procedures with 
the Exclusive Process Generator. The Process 
Generator lets you set up a process that automatically 

sets up the CM2250-PC to the correct format and 
pattern for each step of the procedure. 

Read the display’s Digital Data Channel (DDC) 
and capture the factory preset operating modes. 

Many new displays entering the market have the 

DDC feature built-in. Eliminate the guesswork of what 
sync frequencies the display is designed to operate on 
by reading the DDC line. The CM2250-PC does this 
for you! It will display the formats and allow you to 
save them for later use. 

Automatically test a monitor’s power management 
circuitry with the CM2250-PC. Today’s monitors 
contain the “Energy Star” power management circuitry. 
The computer, if it goes unused for a period of time, 
will shut down the monitor. The shut down is a 
three-step process. The CM2250-PC will automatical- 
ly take the monitor through this three-step process. 

Output protected to 250V AC/DC. You can literally 
connect a display that has a direct short from the 
AC plug to the video lines, and not damage the 

  

   

  

   

  

CM2250-PC. Try that with 
the competition! So, you don’t have 
to worry about connecting a display to 
the CM2250-PC, no matter what the defect, the 
CM2250-PC can handle them all! 

Complete set of video test patterns. You need 
patterns to test a display’s frequency response, 
linearity, focus, convergence, purity, and white 

balance. The CM2250-PC has the patterns you 
need to completely test and align video displays. 

Add the optional Auto ColorPro Il and you have the 
two most important display analyzing instruments 

available in a single unit. The Auto ColorPro II color 
analyzer gives you fast, accurate chromaticity 

measurements over a wide range of luminance on 
all CRTs, including television and computer monitors. 

‘You simply won't find an innovative design like this from any company ‘but Sencore. 
Call your Sencore representative today at 1 -800-SENCORE. © 

    

"The Product - ane - The Price - ~ The Support | 

  

You get it all when \ you invest in henson test instruments! _ 
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And The CP288 Auto 

ColorPro II Color Analyzer 

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! 

CIE Chromaticity Diagra 

Easy to use, Windows™ GUI. 
Performing white balance 
alignments on color displays 
can be a headache at times. 
Some instruments can do that 
to a person. That’s why we 
designed the innovative 
graphical interface to give you the “new look” in color 
analysis! The CP288 gives you four options for dis- 
playing your measured data, a CIE Chromaticity 
Diagram, large CIE coordinates, RGB Levels, and 
the Auto ColorPro II control window. 

Sync-locked measurements at any refresh rate. 
The CP288 automatically reads and displays 
the refresh rate of the display under test. It is 
designed to obtain sync lock on refresh rates 
between 30-120 Hz. This is important because 

you do not want your color analyzer reading light 
output from a display during blanking. 

Industry standard measurement units and 
display modes. The CP288 displays readings in 
Yxy, RGB, and color temperature in degrees Kelvin. 

Luminance units are selectable between foot-lam- 

berts and cd/m2 (nits). These are the most 
commonly used units in the industry, in fact, all 
manufacturers spec their displays this way. 

Programmable reference data. The CP288 comes 
with the 9300 Kelvin reference built-in. References 
may be entered and stored by the user, and is 

limited only by the amount of memory available on 
the host system. 
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% AutoColorPro Il 

RGB Levels 

Accuracy that an 
engineer would require. 
The CP288 has the 
specs necessary to do a 
complete white-balance 
alignment, so you can be sure you match display 

manufacturer specifications. The CP288’s calibration 
is traceable to N.I.S.T. standards. 

Tracking data is made easy with the CP288. 
You can record a series of measurements over a 

period of time, and then print the document to attach 
to the monitor for tracking purposes. The printed 
form will contain the manufacturer’s name, model 

number, serial number, and measured data. 

Have An Over-Priced Color Analyzing 
Standard You'd Like To Compare? 

Call Sencore To Learn How! 

Our Toll-Free Number Is 

1-800-SENCORE 
(736-2673) 
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ul Behind The Scenes 
Se conn 

When you invest in Sencore test 

instruments, you get more than an 

instrument sent to your service 

center. You get the support of an 

entire factory full of people and 

resources dedicated to making 

your job easier. You'll have the 

feeling we're right there with you 

every step of the way, not like you 

purchased from a catalog and 

you're on your own. If you have a 

question, we have the resources to 

provide you with an answer. 

Many of our customers invest with 

us even if we’re priced higher than 

others because of our after-the- 
sale support. We have the most 

loyal customers in the industry, 

and we're doing everything we 

can to keep them. If we’re not 

already, we want to be your test 
equipment company. 

Take a look at everything Sencore 
does for our customers. We look at 
it as if we’re partners in making 

your business more profitable. 

After all, if you're in business, we're 

in business. 

  
    

  
  

Toll-Free Access 
One toll-free phone number (1-800-SENCORE) gives you 

access to any department at Sencore. You won't have to 

maneuver through menus or automated receptionists. 

A real person will direct your call to the appropriate 

person immediately. If the person is already on the 

phone, you'll have the option of leaving a voicemail 

or talking to another person in the same area. 

“It's my personal goal to get the 

caller to the right person in the 

right department every time. 

People don’t have the time to 

waste describing their question or 

problem more than once.” 

Jackie Frus 

Receptionist 

Technical Sales Representatives aaa 
Your Area Sales Representatives are technically trained 

to give you assistance before, during, and after the sale. 

Your “friend at the factory” can assist you with business 

advice, special pricing, seminar schedules, and just 

keeping up-to-date with service trends and technology. 

“My work just begins when I 

make a sale. I do everything possi- 

ble to make sure my customers 

are using and benefitting from 

their Sencore equipment. Keeping 

in contact with my customers is 

very important to me.” 

Rick Handel 
Sales Representative 

nn aaa 
Sencore’s own financial division can finance your 

test equipment investments with flexible terms at 

competitive rates. Plus, you can use your finance 

history at Sencore as a highly reputable reference 

with other creditors. 

“It's my job to work with our 

customers setting up monthly 

payments they can handle 

affordably. We can custom-fit 

our financing to almost 

any service center’ 

Jackie Wallenberg 
Customer Financial Services 

Application Engineering 
Call us toll-free anytime for help in using your Sencore 

test equipment. Our Application Engineers are fully 

trained on all Sencore equipment and can help you 

with special tests or servicing techniques. They know 

how to use Sencore equipment and are ready to help 

when you need it. 

  

“Every call I get is different. 

But they all have one thing in 

common. It’s always a customer 

needing help, and that’s what I 

enjoy most - helping the customer’ 

Jeff Wehmeyer 
Application Engineer 
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Service Technicians | oe 
Call toll-free to talk with service technicians trained to 
assist you with servicing your Sencore instruments. 

Sencore technicians specialize in Sencore test equip- 

ment repair and know the instruments - inside and out. 

“Troubleshooting Sencore 

instruments over the phone 

: can be tough, but it’s a good 
. feeling to Rnow I'm helping get a 

service center back up to speed.” 

| 
| 

: 

Chad Young 
Service Technician 

Ports 
The Sencore Parts Department stocks original 

replacement parts to ensure your equipment is safe, 

accurate, and reliable. Our 48-hour turnaround on 

parts orders means maximum up-time and productivity 

from your Sencore test equipment. 

“The people I talk with can't 

afford to wait three or four weeks 

for a part. That’s why we ship 

most parts orders the same day.’ 

Teresa East 

Service Parts Coordinator 

    

  Phone: 
(Toll-Free) 

1-800-SENCORE (736-2673) 

(direct) 605-339-0100 

  

  

Fax: 
1-605-339-0317 

Mail: Sencore 

3200 Sencore Dr. 

Sioux Falls, SD 57107 

Website: 
www.sencore.com 

E-Mail: 

| sencore@sencore.com 
a 
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Buyer Protection 

  

30 Day Money Back Guarantee. 

Sencore’s no-nonsense 30 day money back 

guarantee assures you that you’ve made 

the right choice. Every Sencore instrument 

and accessory is covered by this guarantee 

of satisfaction: 

“If you are not completely satisfied with 

any Sencore instrument, you may return 

it during the first 30 days and we'll give 

you a full refund, including freight, no 

questions asked.” 

You're always sure you’ve made the right 

decision when you say “yes” to a Sencore 

investment. 

Product Warranty. 

Every Sencore instrument is warranted 

for one year against defects of any cause 

except acts of God and abusive use. 

During this warranty period, Sencore 

will correct any covered defect without 

charge for parts, labor, or recalibration. 

Made Right Guarantee. 

We guarantee your Sencore instrument 

was “Made Right” or we will make it right 

without charge for parts and labor for 

as long as you own the instrument. This 

lifetime guarantee covers any defects 

caused by faulty design or workmanship 

errors. All parts and labor necessary to 

correct a workmanship defect covered by 

this guarantee will be at no charge to you. 

There will be a recalibration and handling 

charge if the instrument is no longer 

covered by Sencore’s one year warranty. 
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What's New At Sencore? 

   

    

The new Sencore Visa 

credit card allows you to 

earn discounts on Sencore 

instruments every time 

you use it. You can buy 

anything you want - every 

dollar you charge on this 

Visa earns points. These 

points can be cashed in 

for discounts on Sencore 

instrument purchases, but 

that’s only the beginning 

of the benefits you 

receive from using this 

exclusive Visa card. 

  

cards on the market. 

Besides the attractive 

rates, the incentives 

include rental car 

discounts, travel rebates, 

eyewear discounts, travel 

accident insurance, and 

much more. 

As you can see, this is not 

a normal Visa card. The 

Sencore Visa is a valuable 

financial tool for you and 

your business. To apply 

Earn Discounts 
Toward Sencore 

== Instruments With 
~ ne New Sencore Visa Card! 

Increase Your ate aia ha 
Purchasing Power ~— , 
With The New Revolving 
Account Program! 

Designed To Make Your Instrument Purchases 
Faster And Easier Than Ever Before! 

Sencore is proud to announce the easiest, most 

flexible purchasing plan we’ve ever offered. The 

new Sencore Revolving Account combines the 

small monthly investments of our current monthly 

financing plan, with the flexibility of a credit card. 

The new Sencore Revolving Account was designed 
to keep the best feature of the ISC (small monthly 

investments) while providing even more flexibility. 

The revolving account gives you the flexibility of 
single signature financing. You simply sign the 
master account agreement, and all future purchases 
will reference the same account number. There’s no 

          

for your card, call your 

Area Sales Engineer at 

1-800-SENCORE, ask for 

a Visa application, and 

send it in. We'll take care 

of the rest. 

      

  

   

need for new contracts or signatures. Just call us 

and we'll take care of the rest.    

  

   
    

    

  

      
    
    

      

   

The Sencore Visa offers 

many additional features 

that make it one of the 

most competitive credit 

    

    

    

     
       

To open your revolving account, simply call 
your Sencore Area Sales Engineer at 
1-800-SENCORE. Once you are approved oO 
for the Sencore revolving account, you’re | 
ready to place an order for your next Sencore 

instrument - no questions asked. 

Zane 

       

Check Out Sencore’s 
Website At 
www.sencore.com 

about every facet of 
Sencore. From product 

information to our 

Interactive Forum, you'll 

have the information at 

your fingertips to learn 

more about our products 

and our company before 
you make that next 

important investment 

decision. So if you’re 
surfing the web, look us up 

at www.sencore.com 
Thanks for visiting! 

Updated 1998 Seminar Schedule 
Now On The Web! 

  

    

  

Have you visited us on our 
website yet? Now you can 
go to www.sencore.com 24 

hours a day and discover 

facts and information 
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a     | n 1988, Sencar created aie 

‘branch of business - Sencore 

  

Manufacturing Services (SMS). This arm | 
of the business basically utilizes the 
high-tech aggressive manufacturing 
strategies which have been fine-tuned for 

  

Sencore Manufacturing Services 

“Your lee le Bhd a au adel Sela Sines ihak And Design Needs” 

a flexibility you pect froma nariner. 
_ We'd like to be your single source for all     

   

your manufacturing needs. Here’s a 
  sample of what we can do for you. 

R&D 
-¢ Design 

    

    

   our main line products, and puts them to | 
work for building and testing products 
for other contract customers. 

SMS is a fully integrated contract manu- 
facturer ready and able to support your 
consignment or turn-key requirements to 
your quality level, delivery expectations, 
at the agreed upon price, with the 

  
Our ELECTRONIC PC BOARD ASSEMBLY 
services range from the most complex 
to the very basic requirements covering 
the latest, state-of-the-art SMT, 
multi-layer, through-hole, and 

combination technologies for fast 

turnaround on your critical jobs. 

  
Our METAL FABRICATION department 
is equipped to handle up to 10 gauge 
material for your chassis or other 
fabricated part needs. 

e Procurement 
¢ PCB Assembly 
e Raw Material Receiving 
e Wire & Cable Assembly 
e Fabrication 
e Final Assembly 
e Calibration 
¢ Packaging & Shipping 

Our PURCHASING department utilizes 
State-of-the-art programs and automa- 

tion, combined with volume buying 
capabilities which ensures optimal pricing 
and delivery for the customer. 

  
Our QUALITY department, with full NIST 
traceable standards and burn-in room, 
has the responsibility of training coordi- 
nation and statistical process control to 
ensure zero defects leave the factory. 

For More Information, 

Call 1-800-SENCORE (736-2673) 
Dave Drewes: Contract Sales (ext. 325) 

Val Liesinger: Contract Sales (ext. 397) 

sms @ sencore.com 

www.sencore.com 

Sencore Manufacturing Services 

3200 Sencore Drive, Sioux Falls, SD 57107 

Phone: (605) 339-0100 Fax: (605) 339-9862 

Our RESEARCH & DEVELOPMENT 
and DESIGN ENGINEERS are ready to 

Support you. This includes concept 

development, circuit & mechanical 
design, and CAD layout. They are 
ready with on-the-spot answers to 
your technical questions and/or 

design challenges. 

  
Our WIRE & CABLE ASSEMBLY 
Services are capable of meeting your 
design specifications as a completed 
assembly or an integral part of your 
finished product. 

Our MANUFACTURING ENGINEERING 
department is available to help get your 

project ready for production. Their 

Support services include engineering 

level documentation, test development, 

prototyping, and developing the most 

efficient production techniques to deliver 

a cost effective quality product for you. 

  
Our FINAL ASSEMBLY area can 
provide functional & in-circuit 

testing and calibration services 

upon your request.
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crt analyzing 

  

From “Play Meter” Magazine - August 1997 

Sencore Blows Away CRT Failures With The 
CR7000 “BEAM-RITE” And How CRTs Fail 
A Play Meter Monthly Exclusive! 

got the call again today. It comes 

about once a week now. It goes 

something like this: 

“I can’t adjust the color on this moni- 

tor. It looks real dim. If I try to turn 

up the pots on the neck board, the pic- 

ture just smears to the right. If I try to 

turn up the brightness on the remote 

adjustments board, the picture smears 

to the right. If I try to turn up the con- 

trast, the picture smears to the right. I 

have the screen pot turned up as high 

as it can go without seeing raster and 

vertical retrace lines washing over the 

whole screen.” 

Then, as if a sudden revelation has 

come over the call, he perks up 

and queries “Hey! Could it be a bad 

picture tube?” 

The answer, of course, is yes. To verify, 

I ask the age of the CRT. After three or 

more years in operation, many CRTs 

begin to fail. With so many CRTs in 

the world today, the ability to test and 

repair (yes, repair!) CRTs can be pretty 

darned handy. Testing and repairing 

CRTs will save you time and money. 

But how can you fix a bad picture tube 

and what the heck fails, anyway? Those 

are good questions! As video 

games get converted and 

reconverted, the monitors 

can easily log tens of thou- 

sands of hours of operation. 

As a result, picture tube or 

CRT (cathode ray tube) fail- 

ure has become increasingly 

more common. 

  

kinda sorta. Maybe. But before we get 

into repairing picture tubes, let’s take a 

look at some different types of picture 

tube failures. More specifically, we’re 

going to look at the electron gun 

assembly that’s located in the neck of 

the picture tube. 

Each of the three electron guns in the 

electron gun assembly uses a heated 

cathode as a source of electrons. The 

heater is the element that you see 

glowing when you look at the neck of 

a picture tube. The heater must fit 

closely inside the metal cathode, but it 

must not touch it. If the heater shorts 

to the cathode, the gun will be stuck 

ON and the screen will appear a super 

bright color (red, green, or blue - 

depending on which of the three guns 

is affected) with vertical retrace lines 

visible throughout the screen. Vertical 

retrace lines appear as diagonal lines 

that run from lower left to upper right 

across the screen. 

If you believe you might have a 

heater-to-cathode short, try unsolder- 

ing and removing the associated video 

output transistor from the neck board 

of the monitor. Fire up the monitor 

with the transistor removed. If you 

still have a brightly colored screen 

Focus Screen 
Grid (G4) Grid (G2) — 

   

    
    

— 

Filament 

Accelerator Control (F1, F2) 
Grids (G3, G5) Grid (G1) 

Anyway, the answer to the 

question is yes. Sometimes, Fig. 1: The electron gun is the source of most CRT failures. 

    

UL 
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with vertical retrace lines, there’s a good chance the 

CRT has a heater-to-cathode short. 

You should be able to verify this with an ohmmeter. 

With the neck board removed from the CRT, you should 

have an infinite resistance between heater to cathode 

of the picture tube. 

Although there are many different types of CRTs, you 

will often find the red cathode at pin 8, the green cath- 

ode at pin 6, and the blue cathode at pin 11. Pins 9 and 

10 for the heater. 

It is also possible that one of the cathodes might 

become shorted to the control grid. This can cause a 

similar symptom as a heater-to-cathode short. If the 

cathode is shorted to the control grid, you should be 

able to verify it with your meter. The control grid will 

often be found at pin 5. 

If the cathode has become damaged due to a buildup of 

oxides and other crud, you will experience a loss of 

one color (partial or total). Try grounding the collector 

of the associated video output transistor. If the color 

comes on clear and bright (a brightly colored screen 

with vertical retrace lines), the CRT is OK. If the color 

does not come on or it is not as bright as the other two 

colors, the picture tube is bad. 

Electron 

Beam 

    

ont Increased ip te ‘ 

Gl i |! bl“ Beam Current 
pete 

Virtual alll 
Aperture ‘litany     

, Emitting 
Cathode Material 

Fig. 2: Only a small portion of the cathode emits electrons when high G1 
bias closes the virtual aperture (a). Reducing the bias results in more 
beam current because more of the cathode’s surface emits electrons (b). 

|       

     Worn 

Area 

Bad Cathode/High Bias Bad Cathode/Low Bias 

Fig 2: (continued) A CRT with a worn cathode center area (¢) still produces 
good light output at low bias, but cuts off far too soon at higher biases (d). 
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Another type of electron gun failure is a short between 

the control grid and the screen grid. This will cause an 

extremely dark picture (even with the screen control at 

maximum) or no picture at all. Measure the voltage at 

the screen grid (often pin 7) of the CRT. You should be 

able to run it through a range of 250 to 750 volts DC 

using the screen potentiometer. If the voltage is not high 

enough, pull the neck board off the CRT and measure 
the voltage at the CRT socket again. If the voltage is now 

normal, you probably have a short between the control 

grid and the screen grid. Use your ohmmeter to verify. 

Fixing Bad Tubes 

Is it really possible to fix a bad CRT? I have had a fair 

bit of success using some simple techniques. Shorted 

electron guns are often caused by small flakes of cath- 

ode material that have sloughed off and found their 

way into the electron gun. This type of failure is com- 

mon in games with face-up mounted monitors (table 

games, gun games that use mirrors, etc.) because any 

crud in the CRT will naturally fall right into the elec- 

tron gun. By turning the picture tube face down and 

tapping lightly and repeatedly on the neck with the » 

plastic handle of a screwdriver, the flakes can some- 

times be dislodged. 

Do not hit the convergence ring assembly and for good- 

ness sake don’t hit the glass neck hard enough to break 

it! Naturally if you manage to shake the shorting parti- 

cle out of the neck of the CRT, you do not want to use 

this picture tube for a table game again, EVER! 

There is another trick that you can use to save a short- 

ed CRT. Commercial CRT service equipment uses a 

technique known as “rejuvenation” to remove shorts 

from electron guns. The rejuvenating circuit uses a 

capacitive discharge to blow away any little shorting 

particle. We'll look at the CRT rejuvenator later, but 

here’s a cheap and dirty way to repair some shorted 

CRTs using just a clip lead or small piece of wire. 

Cathode-to-grid shorts and grid-to-grid shorts can often 

be removed with this technique. Heater-to-cathode 

shorts are another story as the thin filament of the 

heater can blow out before the short circuit does. 

I have had about 25 percent success removing 

heater-to-cathode shorts this way. 

a1
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The Right Way To Test And Restore CRTs begin to describe what the “BEAM-RITE’” does and how 

it works, let me say that I have repaired and restored 

Now, let’s look at the correct way to test and restore dozens of bad video game picture tubes using the pre- 

CRTs using a remarkable piece of test equipment, the decessor to the CR7000, the CR70 “BEAM BUILDER’. 
CR7000 “BEAM-RITE” CRT Analyzer & Restorer. Before I I have taken old CRTs that were dim and virtually 

       

   
     

a: Reni the video clita transistor acoder 
with the bad color. If in doubt, remove all three — 
video output transistors. | usually remove all three 
just to be sure. f ar in : 

Poatbane: pin pe green 1, oF blue) 
of the picture tube. With luck, you will see a 
sinall blue arc in the neck of the CRT as the | 

: short is blown away. 

2.Locate the screen voltage pin of the CRT socket 
(often pin 7, but check the schematic to be sure.) 
This pin is often labeled G2. 

   

3.With the neck board installed on the CRT 6.Use your digital multimeter to verify that the short i is 
(without the video output transistors installed), =~ gone. You should now read an infinite resistance. If 
turn on the monitor and adjust the screen not, repeat steps 1 through 6. 
potentiometer fully clockwise in order to obtain maxi- ee 
mum screen voltage. 

EWS 
CR7000 “BEAM-RITE”™™ 
CRT Analyzer & Restorer 

  

  

Easy-to-follow directions walk 

you through all CRT tests    
   
   

  

     
    

        

    
   

Interpretation-free color CRT 

’ gun tracking tests 
View all tests of all three color / 

CRT guns simultaneously G2 controls for each gun provide 

dynamic tracking tests 
  

Compare emission of all three 

projection CRTs simultaneously ———   
Easy-to-read Filament voltage scale 

Full bias range tests CRT guns 

at their normal operating bias 
  

Added Restore functions offer the safest 

and most effective restoration 

Test all CRT types 

  

\a — ~ uF _ Ready LED guides you through 
_\ \ jj each Restoration step 

Safely remove G1 shorts 

between cathode or G2 
Full filament voltage range for testing all CRTs 

Rejuvenation provided for those 
Durable, flexible sockets provide “stubborn” cathodes 
easy connection to CRT 

Full control over Restoration process 

Fig. 3: Features of the Sencore CR7000“BEAM-RITE” ‘mma a ee ee 
CRT Analyzer & Restorer. — . 
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unusable and turned them into beautiful, bright displays 

that look as good as the day they were manufactured. 

In the process, I have saved operators and arcade 

school students hundreds of dollars in CRT 

replacement costs. I saved $400 just by restoring 

one high resolution CRT! 

What Is It? 

First of all, Sencore’s CR7000 “BEAM-RITE” will test all 

types of picture tubes. Individual tests are made for 

short circuits in each of the three electron guns. Tests 

are made for heater-to-cathode (H-K) shorts and cath- 

ode-to-grid (G1) shorts as well. The electron guns are 

also tested for proper cutoff (the level at which the gun 

stops emitting electrons, producing black on the 

screen) and emission (sufficient beam current to pro- 

duce a bright color on the screen). 

Each of the tests closely duplicates the normal 

operation of the CRT, so you’re testing it under typi- 

cal operating conditions. By the way, you do not 

need the entire monitor in order to test the picture 

tube. The CR7000 will test any CRT as a stand-alone 

unit. Naturally, you do not need to remove the pic- 

ture tube from the monitor to test it. You simply 

remove the CRT socket (the neck board) from the 

monitor in order to connect the picture tube to the 

“BEAM-RITE”. The CR7000 comes with adapter 

sockets for testing all types of picture tubes. Notice 

I didn’t say most picture tubes or all popular tubes. 

The “BEAM-RITE” tests ‘em all! 

crt analyzing 

  

Removing Shorts 

Heater-to-cathode shorts are caused by contact 

between the CRT heater and the cathode. The CR7000 

is not designed to correct this fault as the surge current 

provided by the “BEAM-RITE’ will often blow out the 

filament completely. 

Control grid (G1) shorts are often caused by flakes of 

material that have become lodged between the cathode 

and the control grid. A G1 short can cause loss of con- 

trol of the CRT beam, resulting in a bright screen with 

visible retrace lines. 

G1 shorts also result in CRTs that cannot be controlled 

by the brightness control or the incoming video or 

blanking signals. The CR7000 REMOVE G1 SHORT 

function will vaporize most shorting particles, resulting 

in normal CRT operation. 

Cutoff Related Failures 

In order to understand the cutoff test, let’s take a closer 

look at the way the cathode works. The cathode is the 

source of the electron beam. It is coated with a materi- 

al (such as barium or thorium) which gives off large 

numbers of electrons when it is heated by a filament. 

Believe it or not, there is a finite amount of this elec- 

tron emitting material and it gets used up or stripped 

after years of extended use. Once the barium is used 

up, the picture tube cannot be completely restored. 

  

Restore Function 
  

Remove G1 Short 
  

Do not attempt to remove 
  

Another test checks the tracking of Test Result 
the three color guns. In order to Gl Short 

produce a picture that is properly 

color balanced, all three electron H-K Short 

guns have to be alike. The emission Bad Cutott Re-Activate, step to next level as needed 
  guns have to be alike. The emission 

levels of all three guns are compared 

by the CR7000, which measures the 

Bad Lo Tracking 
(all guns adjust to Cutoff) 

Re-Activate gun with highest Cutoff Level 
control setting 
  

ratio between the strongest and Bad Emission 

weakest gun. If the difference is (Good or Bad Hi Tracking) 
Re-Activate, step to next level as needed 

  

more than 55 percent, the gun will 

show as bad. Don’t worry! Bad guns 
Good Emission all guns; 
Bad Hi Tracking 

Re-Activate gun with lowest emission 

  can be restored by the “BEAM-RITE” 

as we'll see later. The CR7000 
  “BEAM-RITE’ even has a life test. The 

life test will tell you how much 

usable life you can expect from your   Bad Emission Life Re-Activate 
(Emission drops to Bad) | 

No current in any REJUV 
Restore function       

picture tube. 
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The hot cathode emits electrons, which form a cloud 

around the cathode until they’re attracted toward the 

front of the screen by a positive voltage on the screen 

grid of the electron gun assembly. Between the cath- 

ode and the screen grid lies the control grid. In most 

video game monitors, the control grid is grounded, giv- 

ing the control grid a negative bias with respect to the 

cathode. The video signal modulates (changes) the volt- 

age of the cathode. It is the voltage difference between 

the cathode and the control grid that controls the beam 

current and the brightness of the color. 

The entire surface of the cathode is not always used to 

supply the electrons that make up the electron beam. 

When the electron gun is only partially turned on, just 

the center part of the cathode is used. This means that 

the emitting material at the center of the cathode is 

used up faster than the material at the edges. The outer 

areas only supply electrons during peak brightness peri- 

ods. When the center part becomes worn, the CRT 

screen still lights brightly during peak brightness, but 

the beam cuts off too soon because the brightness 

drops and the worn-out center of the cathode is the 

only part being used. This results in a picture that’s a 

combination of overdriven, smearing color and black, 

with no intermediate shades of color. Many technicians 

call this a gassy tube. Actually, the tube is exhibiting 

poor gamma; the ability to correctly reproduce shades 

of gray or color. 

The CR7000 tests for proper cutoff. The cutoff test, 

combined with the emission test that follows, indicate 

the next steps to be taken in the restoration process. 

Emission Test 

The emission test indicates if the edges of the cathode 

are poisoned. Poisoning occurs when positive ions 

coat the emitting material on the cathode. The ions are 

a result of a minute amount of air that’s left inside the 

CRT during manufacturing. These ions react with the 

hot cathode surface over a period of time and reduce 

(in some cases completely shut off) the number of elec- 

trons emitted by the CRT. Cathode poisoning is similar 

to rust on a piece of steel. 

If the tube fails both the emission test and cutoff test, 

the entire surface is poisoned or stripped of emitting 

material. An emission life test reduces the filament volt- 

age to detect cathodes that are overly temperature 

dependent, indicating short life expectancy. 

CRT Rejuvenation And Restoration 

The CR7000 uses a number of different methods to fix 

picture tubes. The method used varies from tube to 

tube, depending on the nature of the CRT failure. The 

“BEAM-RITE” uses a progressive restoration technique 

that allows you to carry out CRT restoration one step at 

a time, using just the right combination of voltage, cur- 

rent, and heater voltage to get the job done while 

avoiding the tendency to overdo it that many techni- 

cians have when restoring a CRT. The process of 

restoring a CRT is often referred to as shooting the tube. 

After removing any shorts and testing each gun for cut- 

off and emission, you're ready to try restoring any weak 

  

FUNCTION FILAMENT 
VOLTAGE 

  

CURRENT 
LIMIT 

TIME 
DURATION 

  

Fig. 5: This chart shows the level for each CR7000 “BEAM-RITE” restoration function. 
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CRTs With The Most a 
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Available For Added 

Profit And Security! 

  

e’ve taken the experience of over 33 years 
of designing CRT analyzers and summed 

it up into our new CR7000 “BEAM-RITE.”™ 

The new “BEAM-RITE”™ is the only analyzer 
to provide a simultaneous display of all guns 

tested with new testing parameters that 

closely duplicate normal operation of the CRT. 
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* Tests for all CRTs, including: computer monitors, video displays, 

televisions, projection TVs, scopes, and special application CRIs 

The easiest to use CRT tester on the market 

The most accurate and thorough tests of any CRT tester 

The safest and most effective restoration techniques available 

Newly designed sockets allow easy connection to hard-to-reach CRis 

Try A Head-to-Head Comparison To Your Current CRT Tester. 

We Guarantee The NEW CR7000 “BEAM-RITE”™ Will Outperform It! 

3200 Sencore Drive, Sioux Falls, SD 57107 

Direct: (605)339-0100 Fax: (605)339-0317 Call 1-800-SENCORE (736-2673) For Your FREE 10 Day Trial Of The CR7000 “BEAM-RITE!”"™ 
www.sencore.com  
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guns. The CR7000 does this by boosting the CRT 

heater voltage. This makes the cathode super hot. 

Then, a 40 to 100 milliamp current is passed through 

the cathode. The combination of high temperature and 

high cathode current removes the cathode poisoning, 

exposing fresh cathode material. 

Restoration 

The CR7000 “BEAM-RITE” offers four automatic CRT 

restore functions to return near-normal performance to 

the CRT cathode. The four functions are progressive 

levels of current and current durations including Low, 

Normal, High and Extended. Progressive restoration 

allows you to use only what the gun needs to restore 

its operation. 

The CR7000 Re-activate function safely activates the 

existing cathode emitting material with little or no 

threat to the CRT gun. Re-activation also works well on 

some CRT guns that have aged causing minor cathode 

contamination or poisoning. You can use the Re-acti- 

vate function repeatedly with little threat of damaging 

the CRT cathode. 

The Low Restore function uses a brief two second cur- 

rent, limited to 40 mA, to heal the contaminated 

cathode surface. The Low Restore function uses a 

much lower current and shorter current duration than 

offered by any other CRT tester. On many weak cath- 

odes, this is enough to be effective while eliminating 

the cathode damage that would result from other 

testers and higher levels of restore currents. 

Ries: 

  
Fig. 6: The CR7000 “BEAM-RITE” tests all types of CRTs and restores them 
with safe amounts of restore current. 

06 

The Normal Restore function offers additional restore 

current, limited to 80 mA, and two automatic cycles 

lasting three seconds each. The higher current and 

duration removes the contamination more aggressively 

from the cathode while permitting a three second 

pause between current cycles. The High Restore func- 

tions boost the filament voltage to superheat the 

cathode while increasing the maximum current to 100 

mA. The High Restore function is effective in removing 

thicker cathode contamination. For tougher cathode 

contamination, the Extended Function draws continu- 

ous restore current up to 15 seconds. 

  

This has worked like a charm every time I’ve used it. 

If you cannot get any cathode current to flow due to 

complete poisoning of the cathode, the CR7000 has a 

rejuvenate function. The rejuvenate function is used 

when the CRT cathode is so totally encrusted that no 

restore current can be drawn by any of the other 

restore functions. In the rejuvenate function, a charged 

Capacitor is connected between the cathode and the 

control grid (G1). When the sudden positive voltage 

from the capacitor is applied to G1, the electrons 

under the poison crust break free, essentially 

cracking the layer of contamination. Once the layer © 

of contamination has been cracked, the other restore | 

functions can be used successfully. 

  

Other CRT Gun Problems And Tests — 

G1 & H-K Short Tests 

When testing a color CRT gun, the G1 Short and H-K 

Short tests are performed simultaneously on the red, 

green, and blue electron guns. The three-bar graph 

display indicates the resistance of the respective guns 

simultaneously. You know at a glance if any of the color 

guns has an inter-element short. 

G1 Shorts Test: These common shorts are 
automatically tested with the CR7000, and the 

display shows which elements have the short. In the 

Remove G1 Short function, the cathode (K) and G2 

grids are connected together. The filament voltage is 

removed to cool the cathode and prevent filament or 

cathode damage. After a delay, pressing the Press To 

Restore button discharges a 350 volt capacitor 

through the short path between the G1 and the 

K/G2 connection. iL 
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Cutoff Test: The CR7000 simulates cutoff bias 
conditions relating to the manufacturer’s specified 

range and circuit bias conditions. 

Lo Tracking: The Lo Tracking test compares the level 
of G2 voltage needed by each gun to produce cutoff 

current. It is automatically performed while testing 

cutoff of all three guns of a color CRT. The good GUN 

TRACKING LED lights when all three guns are conduct- 

ing within the Cutoff area of the display and the G2 

voltages are within a ratio of 1.25:1. 

Emission Test: First the CR7000 measures true beam 
current or the current passing from the cathode 

through the opening in G1 and on to G2. This provides 

the best representation of the actual CRT beam current 

that strikes the phosphor screen. A second and exclu- 

sive feature of the CR7000 is a sliding good/bad scale 

for testing emission to manufacturer specifications. 

The CR7000’s Emission Life Test cools the cathodes 

slightly by decreasing the filament voltage by 25 percent. 

A cooled cathode produces less emission, but most good 

cathodes are capable of producing more current than is 

needed for full beam current (white picture level). 

Hi Tracking: The CR7000’s Hi Tracking test compares 
the peak emission levels of each gun of the color CRT. 

The Hi Tracking test automatically calculates the 

tracking ratio as it simultaneously displays the emission 

readings for all three guns. The good GUN TRACKING 

LED lights when all three guns have emission currents 

resulting in a ratio within 1.55:1. 

Free Video Tape And Technical Newsletter 

A very informative video tape on CRT failures is 

available from Sencore. Ask for Tech Tape #8614. 

The tape is free. Sencore’s toll-free number is 

1 (800) SENCORE. The address is 3200 Sencore Drive, 

Sioux Falls, SD 57107. They have a Web site 

(http://www.sencore.com). Ask to be put on their 

mailing list and you'll receive a free subscription to 

Sencore’s technical newsletter on troubleshooting 

monitors and VCRs. Please tell them Randy Fromm at 

Play Meter Magazine recommended you call. 

Reprinted from Play Meter Magazine, a monthly 

publication covering the coin-operated entertainment 

industry for 24 years. To order a sample issue ($5) 

call 504-488-7003 or fax 504-488-7083. Address: 

PO Box 24970, New Orleans, LA 70184 EQ 
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CR7000 “BEAM-RITE”™ CRT 
Analyzer & Restorer   

Easily Test And 
Restore CRTs With The Most 

Complete Tests Available For Added 
Profit And Security 
  

¢ Full Dynamic Range For 
Newer CRIs 

e Simultaneous Readout Of 

All Three Guns 

e The Most Accurate And 

Thorough Tests 

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 combine to make the new 

CR7000 the most accurate, safest, and 

easiest to use CRT tester available. 

  

We'll prove it! Compare the new 
CR7000 to your current CRT tester. 

Call 1-800-SENCORE for a 
Risk-Free 10 day trial. 

o/ 

    
   



money! E 
Make M : ster! Sencore’s 1998 Hands-On 

Troubleshooting Seminars 

Enhance your troubleshooting skills and slash the time 

you spend troubleshooting today’s complex electronic 

circuits! 

Sencore is committed to providing unrivaled technical 

training that opens the door to new and profitable ser- 

vice opportunities (such as computer monitor service) 

as well as upgrading your technical skills to handle 

today’s demanding circuits. 

Our unique blend of lecture and hands-on 

troubleshooting activities provides the theory and 

“real world” experience you need to apply your new 

knowledge and skills with confidence. 

Look at what we have to offer and give us a call before 

the seminars nearest you fill up. See you soon! 

Spend a week with Sencore... 

     
    

TS100 One Day “Hands-On” Computer 
Monitor Troubleshooting Seminar 

**UPDATED!!** 

Cash in on computer monitor service with Sencore’s 

one-day “hands-on” computer monitor servicing 

seminar. This course is designed to provide you with 

the knowledge and skills you need to successfully 

service computer monitors. You'll learn how to 

dynamically troubleshoot any computer format 

from CGA to high-resolution in three easy steps. 

Course topics include: 

* Computer monitor familiarization 

* Troubleshooting signal processing circuits 

* Troubleshooting sync, mode switching, and 

power management circuits 

- Troubleshooting deflection and high voltage 

regulator circuits 

* And much more! 

TC100T 4'/2 Day “Hands-On” 

   Computer Monitor Troubleshooting Seminar 
  

      

   

   
conclusively repair computer 

monitors from the input 

connector to the CRT! 

08 

Offered at our facility in Sioux Falls, SD, 
the TC100T is designed to give you the 
theory and “hands-on” troubleshooting 
_knowledge needed to quickly and 

  

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 troubleshoot- 

ing plus much more! 

Call 1-800-736-2673 for pricing 
and additional details 

on this exclusive servicing course! 

TC100T Schedule 
© April 13-17 
- June 15-19 \&) 

¢- September 14 - 18 
¢ December 7 - 11 
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TS300 One Day “Hands-On” 
Television Troubleshooting Seminar 

**NEWI** 

Today's TV technician is faced with troubleshooting 

more complex circuits, both on the bench and in 

the home. Sencore’s TS300 one day “hands-on” 

television troubleshooting seminar is designed to 
improve your TV troubleshooting skills and enhance 

your ability to service TVs in the home. 

Course topics include: 

¢ Troubleshooting horizontal and vertical 

deflection circuits 

* Conventional TV troubleshooting methods 

* Troubleshooting and isolating defects 

without a schematic 

¢ In-home troubleshooting methods 

TS400 One Day “Hands-On” Switch Mode 
Power Supply Troubleshooting Seminar 

Without a doubt, today’s electronic products are 

becoming more complex, and, for the unprepared 

technician, much more difficult to troubleshoot. 

In particular, modern switch mode power supplies 

(SMPS) represent one of the most difficult 

circuits technicians are called upon to 

troubleshoot and repair. 

Sencore’s one day “hands-on” SMPS troubleshooting 

seminar will give you the working knowledge 

necessary to quickly and accurately diagnose SMPS 

defects. You'll learn how to identify common SMPS 

types and experience “hands-on” troubleshooting of 

actual power supplies. 

Course topics include: 

- Conventional power supply basics 

* Common SMPS circuit configurations 

- Troubleshooting Pulse Width Modulation SMPS 
- Troubleshooting Pulse Rate Modulation SMPS 
* Analyzing SMPS components 
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Tuition 
Any single class = $199 

Any 2 classes = $358 ($179 each) 
All 3 classes = $477 ($159 each) 

¢ Schedule (all seminars start at 8:00 A.M. 

  
— July 

  August — 

and finish at 4:00 P.M.) 

- Seattle, WA we SS O . 
_ Vancouver , - sn 1 . ‘Bo Go 

ete: ‘ 6/ 1 | oe ee. 
Chicago, 1 Be : - 6/9 Of /1 - 

_ Indianapolis, IN 6/22 6/23 6/24 — 
St Louis, MO. . 6/29 680. 7 

Cincinnat, OH 7/13 7/14 7/15 
_ Petro Mi 20. a1 ae 

slang, OH S ae Tes nee 

  

   
    

“Buffalo,NY 8/38/44” 
eosin: MA haps a ; i. 

. oe New York, NY 8/24 8/25 
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By Larry Schnabel 

The Truth 

About DVD 
ou've probably already 
heard of DVD - the latest, 
greatest technology to hit 

the home entertainment market since 
the compact disc. DVD, correctly 
called digital versatile disc, or digital 
video disc, is the new, megastorage 

format for prerecorded movies. 
Unlike VHS tape, DVD never needs 
rewinding, virtually never wears out, 
and offers picture and sound quality 
nearly equal to that in theatres. DVD 
players can even play your current 
audio CDs, although you can’t load 
more that one disc at a time on the 
current market models. 

DVDs, which look like compact 

discs, pack enough data to hold a 
feature film or full-motion interactive 
video program. Most titles cost 
$20-$30, while players are available 
for $500 to $1,500, depending on 
features. The sound quality on the 
digital recording is clearer than on 
VHS; it has greater dynamic range, 
and less background noise. DVD 
movies can also be produced in 
Dolby Digital surround sound, 
providing six separate channels of 
sound for a theatre-like listening 
experience. Up to three different for- 
mats are recorded on a DVD disc, so 
you can watch a DVD movie in stan- 
dard television format, wide-screen 
format (if you have a wide-screen 
TV), or letterbox — with the top and 
bottom of the screen blacked out. 

Here’s the catch. The current DVD 

players on the market aren't 

  

  

designed to record. In fact, a record- 
able DVD format consumers could 
potentially use in place of their VCRs 
could still be a long way off. There 
are at least two formats competing 

for industry dominance over who’s 
format will become the standard for 
recordable DVD. Until that battle is 
complete, DVD will not be able to 
record “Days Of Our Lives” everyday 
like a VHS VCR can. So at this point, 
DVD is at the same point of laser 
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disc, a Superior quality product that 
might not meet the needs of the 
mainstream consumer until record- 
ing becomes a reality. 

If you remember when color televi- 
sion was the latest “hot” technology, 
consumers didn’t exactly rush out 
and invest in a new product (see 
graph above). Since what they had in 
their homes still worked, most con- 
Sumers waited until they were more 

secure with the technology and/or 

until their present set needed to be 

replaced. Although the future of DVD 
is unknown, you can bet that most 
consumers won't be chomping at the   

bit to replace their VHS VCR with an 
expensive disc player that can’t 
record. And maybe most importantly, 
how will a baby boomer couple 
watch their wedding video on DVD 
when it’s preserved on VHS? This 
alone may make for a slow transfor- 
mation. 

Introduction of DVD in the United 
States has been greeted with a less 
than spectacular reaction. Customers 

eee are More informed and appear to 
be more cautious about the new for- 

Pe woh are chrm & mob ke Maher id > 
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mat. Reports from the field 
indicate that consumers have three 
important questions that need to be 
addressed before the marketplace 
accepts DVD. 

1. Does it record? 

2. Will my DVD player be 
compatible with the 

recordable units when 
they are introduced. 

3. How many DVD titles are 
available in the stores? 

DVD won't quickly replace the VHS 
VCR, if for no other reason than the 
early machine's lack of recording 
capability. Nor are compact discs 
going to disappear immediately, 
because of the huge number of 
CD players that have been sold. So 
you can plan on VCRs eating tapes 
and wearing out video heads for 

some time to come. DVD may be 
the next “hot” technology, but 
don't expect it to replace the 

VCR anytime soon. EXa 

Sencore News 182 

  

© 

yy



  

  

    

vcr analyzing 

  

How To Build Business In VCR Analyzing 

Cash In By Using The VC93 All Format VCR Analyzer 

  

if here are more VCRs in use today 

than ever before. They have 

become as common in homes as the TV, 

and many have two VCRs or more. With 

that kind of penetration and the sheer 

amounts of precious footage on VHS 

tape, you're going to have customers 

looking for quality VCR repair for some 

time to come. 

Now, consider that consumers today 

are expecting (and paying for) a supe- 

rior quality picture from their “hi 

fidelity video systems.” With the new 

designs that are appearing with better 

picture reproduction, better sound 

quality, and a seemingly endless list of 

features, customers will be more will- 

ing to have their VCRs repaired rather 

than replace them. 

This all means that more VCRs than 

ever will need to be serviced as each 

day passes. So it’s easy to see why 

Isolate any playback or record problem in all VCRs, in less     
or your money back! 

e Equip your bench for servicing all 
consumer VCRs with the only 
all-format VCR analyzer 

¢ Eliminates guesswork with dynamic 
VCR head signal substitution for all 
consumer formats 

¢ Quickly isolate Hi-Fi stereo audio 
problems with exclusive Hi-Fi stereo 

head substitution 
¢ Pinpoint any luminance, chroma, or 

audio problem with phase locked 
analyzing signals 

© 
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than half the time it presently takes, now and in the future. . . 

¢ Automatic servo analyzer allows you 
to catch servo defects in a fraction of 
the time presently required 

¢ Built-in NTSC split field test 
pattern generator permits standalone 
operation 

¢ Additional test patterns and RF/IF 
troubleshooting capabilities are avail- 
able when used in conjunction with 
the “Tech Choice System” 

VCR service is a profitable and 

growing market for the servicing 

professional who sees it as a big 

opportunity and has the proper tools 

and technical knowledge to handle it. 

How To Cash In On This 

Big Profit Potential 

So, what do you need to handle these 

advancements and cash in on this big 

market potential? Well, first you need 

the technical knowledge of just what 

makes a VCR tick. It’s knowledge that 

a sharp video professional like yourself 

has probably already mastered. Then 

you need an advanced instrument that 

will allow you to handle the influx of 

new technology with confidence - 

and without becoming obsolete or 

requiring additional accessories or 

add-ons. 

¢ Special troubleshooting features 
complete the VCR Analyzing 
Package: 

- Servo sub-bias supply 
- Standard video and audio 

line outputs 
- Autoranging DCV and PPV meters 
- Output signal monitor 

e Expandable for future and increased 
applications 
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This advanced instrument will need to have the versatil- 

ity to check the multitude of VCRs you'll be seeing - 

from BETA to VHS to 8mm. And, most importantly, this 

advanced instrument will need to be one you can use 

with confidence, without worrying about damaging the 

instrument or the VCR you're servicing. Is such an 

advanced instrument available, you ask? 

embarrassed by not being able to accept a VCR format 

because your test equipment wasn’t designed to be 

operated with the particular format.    The point is, if you’re interested in providing complete 

customer service for all of your customers’ VCRs, then 

you need to be ready for all the various formats that 

may come into your service center. The VC93 All 

Format VCR Analyzer matches the signals found in all 

consumer VCRs and camcorders as well as any other 

formats using a “color under” scheme. Even though 

each format has major signal variations compared to 

the others, you don’t need to worry about them when 

you use the VC93. Selecting the correct format with 

the VCR Format switch converts every signal and every 

   
   
    

    
    

    

Here’s How The VC93 Can Help You 

Cash In On The Big VCR Servicing Market! 

The VC93 Is Guaranteed To Help Troubleshoot Every 

VCR You'll Ever Want To Test - Have you ever been 

caught short in front of a customer? You'll never be 

The successful service centers typically 
don't look at an investment in test 
instruments as an expense, but as a 
profit building investment. Quality test 
instruments are essential just like the 
delivery/service vehicle you use every 
day, and the more you use it, the more 
money or profits your business is mak- 
ing. We've listed seven of the many ways 
you can use the VC'93 All Format VCR 
Analyzer to help add profits to your ser- 
vice center. This information is simply a 
brief explanation of the techniques used 
by several successful service centers and 
ways that Sencore and the VC93 team 
to help the service business. 

*] - Accurate Efficient Repairs 
How much profit you make on a VCR 
repair is directly related to the amount 
of time you spend troubleshooting or 
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analyzing the machine.The quicker you 
can get in and get out, the more profit 
ou actually make. Equally important is 

»ethe accuracy of the analyzing time. You 
simply cannot afford quick troubleshoot- 
ing that proves to be inaccurate. This 
will cause you to order parts incorrectly, 
give wrong estimates, and perhaps lose 
the customer in the long run. 

The VC93 All Format VCR Analyzer is 
specially designed to prove the 
condition of a VCR before you order 
any parts. It does this by verifying which 
circuits are working and which are not 
working. And by using signal injection 
and functional analyzing, you can 
quickly step through a VCR and isolate 
the true defects as well as determine if 
there are multiple defects. 

*2 - Like-New Certification 
‘What if we showed you a way that you 
could make money by guaranteeing 
your service work has returned the VCR 
to like-new condition? You'd probably 
think we were crazy, wouldn’t you? Well 
a number of our video servicers charge 
a nominal $5 for a “Proof Of 
Performance Guarantee” and come out 
way ahead with big profits in the cash 
register. Here’s how it works: You test 
the VCR with the patented Servo 
Performance Tests and record the results 
on the stickers offered by Sencore, 
then attach the test results to the VCR. 
This does several things for your 
service center: 

    
1. Certifies your repair has returned the 

VCR to like-new condition 

2. Verifies the VCR is working correctly 

when it leaves your service center 

3. Ensures repeat business because 

you've put your name on the VCR 

4. Provides valuable test information 

if the VCR does come back in 

for service 

  

No matter how you look at it, you’re 
coming out ahead. In fact, if you look at 
the simple math behind the “Proof Of 
Performance Guarantee” you'll see your 
investment quickly pays off. 

5 VCRs service per day average 

x $5 added income from 
“Proof Of Performance” 

$25 extra profit per day 
x 20 working days per month 

$500 profit added to your 
business per month 

  

  

*3 - Trade-Ins Boost Sales 
Many new VCR dealers offer a trade-in 
value on older models to increase new 
VCR sales. One service center owner 
told us about two VCRs that were traded 
in on new models. The dealer gave each 
customer $25 for their old VCRs. The 
machines naturally did not perform to 

like-new condition. But with the VC93, . 
the service center owner was able to \ 
repair the VCR in less than 15 minutes 
per machine. The VC93’s servo testing 
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Fig. 1: The VC93 All Format VCR Analyzer is the only total answer to 
analyzing all VCR formats. 

capabilities quickly isolate symptoms to 
capstan or cylinder servos with two con- 
nections and in less than five minutes. 
The repairs consisted of a pinch roller 
and a sticky capstan shaft.The VCRs sold 
for $100 each and net profits (excluding 
the pinch roller cost and labor time) was 

$150. Not bad for a half hour of work. 

*4 - Advertise To Bring In 
Business 

Have you been watching TV commer- 
cials lately? What about newspaper 
advertisements from some of the larger 
organizations in your area? What are 
they doing to help bring them business? 
For example, do you remember the “Mr. 

Goodwrench” commercials? These com- 
mercials were advertising the fact that 
the service technicians were fully 
trained and had the proper tools for 
servicing GM products. It’s all in 
marketing your business and services. 
You're probably already advertising in 
various formats, yet you may not have 
the edge to sway the customers to come 
to your service center. 

You'll have the edge you need with the 
VC93 All Format VCR Analyzer. Advertise 
that you have the latest in diagnostic 
equipment to bring the VCR to like-new 
condition. Advertise that you have a 
complete service facility to properly 
handle all VCR defects in a timely 
manner.And advertise that you can 
work on all formats. 
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test to the correct type needed for the deck you are 

servicing. This makes every test work the same, 

no matter which VCR you want to test or repair. 

The VC93 prepares you for whatever format that enters 

your service center. Simply set the VCR Format switch 

to match the VCR type, and the VC93 will properly 

match all the luminance, chroma, and Hi-Fi audio signals 

that you need for proof-positive troubleshooting. Now 

your customers can count on you to be their one stop 

service center for all their needs. After all, isn’t that 

what you want to be to your customers? 

Guaranteed To Be The Most Versatile/Complete VCR 

Analyzer On The Market - The VC93 ensures your 

"5 - Contact Schools & 
Hospitals For Added 
Revenue 

Schools and hospitals can be an 
untapped resource for profits. The 
number of electronic products used by 
these facilities can be quite large and are 
typically used very frequently. You can 
lock in your business as the servicer for 
these potential customers by simply 
making a contact, offering a token 
discount to ensure the business, and 

providing quality service. However, once 
you've landed these accounts, you'll want 
to ensure you keep them by servicing 
the account and providing them with 
priority customer service. The VC93 can 
help in this area as well. 

Perhaps you can negotiate a routine 
maintenance agreement. Use the VC93 
to go on location and check the 
operation of all the VCRs in use. 
Your time investment is minimal, 

yet your profits can be high. 

*6 - VCR Repair Clinics With 
Same Day Estimates 

Advertise a quick-check repair clinic. 
Let potential customers know that in 
less than five minutes, you'll provide 
them with an estimate or repair the 
product the same day. Invite people to 
bring in the VCRs that have been sitting 
in their closet, VCRs they may want for a 
spare, or to have their VCR checked 
before they go buy a new one. 

  

You'll be spreading your business name, 
meeting potential customers, and adding 
potential profits to your business. You 
can come out looking like a hero if you 
can save the customer from buying a 
new VCR, as well as setting yourself up 
as the servicer for other products the 
customer may need to have repaired in 

the future. 

*7 - Offer Free Estimates 
Pull in those “closet VCRs” with a free 
estimate promotion. You know most 
defective VCRs in the closet, basement, 

or garage are there because the 
customer feels it will cost too much to 
have it repaired. Most customers think 
the heads are bad because they’ve heard 
that they fail and can be expensive to 
replace. With the VC93, you can quickly 
verify if the heads are defective, the 
servos are causing the problem, or if 
there is no defect at all. 

Try saturating your local neighborhoods 
with ads or door hanger cards. It’s 
inexpensive advertising, but it pays off 
in your business name recognition. 

Now’s the time to cash in on VCR 
testing. Call 1-800-SENCORE today 
and let us put a VC93 All Format VCR 
Analyzer on your bench risk free for 30 days. 
Let the VC93 become your newest avenue to 
more efficient troubleshooting and 
increased profits. 
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capability to accurately and quickly test all stages of a 

VCR. The patented Servo Analyzing Tests quickly identi- 

fy if there is a servo (capstan or cylinder) defect in less 

than five minutes. Combined with the exclusive signal 

injection troubleshooting signals, the VC93 will become 

your best confidence builder for all VCRs. 

Are the heads really bad? Or is it the tape path, pre- 

amps, modulator, or another part that is causing the 

snowy picture? If the modulator were receiving a good 

signal, would it work correctly? Is the signal coming 

into the IC correct, and if it were, would the IC func- 

tion correctly? How you answer these questions could 

be the difference if the new part stays in the VCR or 

ends up on your parts shelf. 

One sure fire method of isolating defects is through sig- 

nal injection. For those of you who are not familiar with 

signal injection as a troubleshooting tool, here’s a quick 

and easy example. Imagine if you had an extra set of 

video heads you could use to see if the heads in any VCR 

were bad. Well that’s what signal injection is. You simply 

inject a known-good signal for the suspect bad signal. 

The VC93 All Format VCR Analyzer is the instrument 

that supplies signal injection for troubleshooting VCRs. 

With the VC93, you can signal inject into every circuit 

inside the VCR, from the heads to the output jacks. This 

includes the head circuits, luminance, video, color, 

audio, and servo circuits. And the beauty of the VC93’s 

signal injection capabilities is that you don’t need to 

disconnect any components or use fancy test jigs. 

Simple, easy-clip connections to existing test points or 

directly to components is all it takes. 

The other beauty of signal injection is that it makes all 

VCR makes and models look the same. All of your trou- 

bleshooting will follow the Universal Block Diagram 

approach. This approach simplifies your troubleshoot- 

ing because you'll be working with standard signals and 

test points that are common in every VCR. For exam- 

ple, every VCR will have a head switcher, luminance 

circuit, chroma input and output, and baseband audio 

stages. Also, the inputs and outputs of these stages are 

the same in every VCR. By injecting at the inputs and 

outputs, you'll easily isolate the defect between the 

injection points - typically an IC, transistor, or reactive 

component. 
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Fig. 2: The VC93 lets you substitute signals in any format to isolate 
problems in any circuit in the VCR. 

Only the VC93 All Format VCR Analyzer allows you to 

prove the condition of expensive VCR components 

before ordering new ones. With the VC93, you can 

reduce inventory while decreasing your analyzing time, 

which adds profits to your business. 

Guaranteed To Eliminate Guesswork With Dynamic VCR 

Head Signal Substitution For All Consumer Formats - 

Remember the last time you spent hours servicing a 

suspected servo defect, with an invoice that would 

have amounted to about $125, only to find that when 
the idler tire went bad, it took the heads out also by 

allowing the tape to come in contact and snagging the 

heads? Will the customer go another $60 for a new set 

of heads? Chances are they won’t. 

With the VC93 All Format VCR Analyzer, you actually 

have another set of heads available at your fingertips 

that you can use to verify the condition of the existing 

heads. The VC93’s exclusive signal injection capabilities 

allow you to substitute for the signal being picked up 

by the video and audio heads. This allows you to 

quickly identify if the heads are not picking up the 

signal or if the remainder of the circuits are not pro- 

cessing the signal correctly. Only the VC93 offers this 

capability on all consumer formats - you'll never again 

be caught short, no matter what VCR format comes into 

your service center. EU 
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Discover Mo re About The Patented VC93 All Format VCR Analyzer a — — (ooo) = | — 
3200 Sencore Drive, Sioux Falls, SD 57107 

Call 1-800-SENC ; ORE(736-26 -2673) poet lagged
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Upé Pa ackages:__ 

TV Analyzing Package 
Here’s what you get: 
The capability to provide your customers with accurate 

estimates and time efficient/accurate repairs on their new 

technology televisions! Here's what you could be doing with 

your VG91 Universal Video Generator, TVA92 TV Video Analyzer, 

and PR570“POWERITE II” on your service bench that you 

cannot do with the VA62(A): 

Test all TV/cable channels through 125 including 

MTS sound to ensure the TV will work when 

your customer connects it to their cable at home 

* Quickly test the AFT of the TV proving the 

TV will quickly lock to a clear and crisp picture 

Exclusively analyze the horizontal stages 

almost eliminating callbacks from repeat-failing - 

horizontal output transistors ¢ 

  
If you've been testing TVs with an older * Identify vertical yoke defects and prove if 

generator, then your service machine isn’t 

firing on all cylinders! You can improve 

your estimates, accuracy, and profitability - 

GUARANTEED! 

In fact, if this package doesn’t earn 

its first payment in 30 days, we'll take it back 

and refund every penny of your investment. 

the defect is the yoke or the driver circuits 

* Monitor current/power draw and isolate the 

hot chassis as well as safety leakage test for 

added revenue for your business 

Here’s how the investment works: 
List Price: $5,785 

Trade-Up Value: $ 800 for your VA62A 
Net Investment: $4,985 

With Sencore Finance Plan: Less than *120 per month 
(That’s only 1-2 additional repairs per month.) 

    

5.5% apr for 12 months 

7.5% apr 12 - 24 months 

9.5% apr 24-48 months 

  

66 

¢ Cash/COD 

¢ Net 30 

¢ Sencore Line Of Credit 

Flexible Investment Options 

¢ 6 to 48 months 

“Pay As You Grow” 
Investment : 

Programs (ISC’s) U 
¢ Visa/MasterCard 

- Pay as little as 2.5% of 
your balance!   
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Oo Computer Monitor 
Package 

VCR/Camcorder 
Package 

  
You'll improve your estimating accuracy, 

speed your servicing, save on replacement 

components, and dramatically improve 

your profitability - GUARANTEED! 

This package is guaranteed to make 
its first payment in 30 days or we'll take it back 
and refund every penny of your investment. 

© Here’s what you get: 
Here’s what you'll do with the (M2125 Computer Monitor 

Analyzer, HA2500 Universal Horizontal Analyzer, and PR570 

“POWERITE II” on your service bench: 

* Test all monitor formats regardless of input 

signal required from any special video cards 
¢ Pinpoint defects to their unique stage in less 

than 1\2 the time it now takes 

¢ Isolate horizontal circuit defects with the 

monitor UNPLUGGED 
- Substitute for defective switched mode 

power supplies 

¢ Monitor current/power draw and isolate 

the hot chassis as well as safety leakage test 

for added revenue for your business 

Here’s how the investment works: 
List Price: $ 7,585 

10% Down-OnUs: $ 800 
Net Investment: $ 6,785 

With Sencore Finance Plan: Less than ‘185 per month 
Ly (That's only 2-3 repairs per month.) 

Plus we'll give you 10% off 
connectors/accessories 
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Improve your VCR and camcorder 

servicing and your profitability - 

GUARANTEED! 

Here’s the capabilities you get: 

¢ Test all VCRs and camcorders regardless 

of the format 

¢ Dynamic head substitution 

* Automatic servo analyzing 

¢ Digital vectorscope and waveform monitor with 

special tests to pinpoint video camera defects 

* A portable industry standard source of 

indoor light 

Invest in the VC93 All Format VCR Analyzer 
and the CVA94 “Video Tracker” Camera Video 

Analyzer and... 

Receive A FREE VR940 - 
$695 Value! 

Call before March 21 
for an additional special! 

   
    Service Center Manager 
  

Sencore now has a new version of the 
SM2001 and SM2002 Service Center Manager 
business management software program. 
‘The new version 4.80 consists of anew 
service call router anda new program: 
update. Call 1-800-SENCORE for details. 7   

  

  

Prices shown are in U.S. funds. Printed in U.S.A. 67
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look at waveforms without the fear of 

damaging input circuits. 

Try the SC3100 “AUTO TRACKER” 

under no obligation for one week. 

Yow ll never look at 

waveforms the same again. 

Call 1-800-736-2673 Today 
For A No Obligation Trial 
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