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Intermittents. We Hear You. 
Introducing The Heavy -Duty DMM With An Audible 

Readout That Lets You Keep Both 
Eyes On The Job. 

Intelligent design and 
solid construction make 
the new HD 150 Series the 
best DMMs in their class. 

They're the latest in a distinguished 
line that began when Beckman Industrial 
pioneered heavy-duty DMMs with their 
distinctive yellow color. Many competitors 
have since imitated that color. As for 

imitating their performance, no one 
comes close. 

The HD 150 Series attains new levels of 

excellence with a range of advanced 
features. They're waterproof. Drop proof. 

Auto -ranging. Slim -styled for one - 
hand comfort and convenience. 
With auto -off to prolong battery 
life. Plus 2 fuses, PTC resistor and 
MOV for unsurpassed overload 
protection. 

Audible readout. A "sound" 
reason to go with the HD 150 

Series With this unique feature on 
the HD 153, you measure parame- 
ters by listening to a continuous 
variable tone. As the parameter you 
measure rises or falls, the tone's 
frequency increases or decreases, 

accordingly. Use it for volts, amps, or ohms. It's 

ideal for peaking and nulling, toa 

i 

TIME 

Intermittent alert. A key application 
of audible readout. The HD 153 pinpoints 

intermittents by emitting a "crackling" 

sound when they're detected The 

response sounds in about 1 msec-far 
faster than the information appears on 

any DMM display. 

Logic function. 
The HD 153 detects Auto -ranging 

p TTL or CMOS logic 

pulses using stan- 
dard test leads 

Easy to use. 
The HD 150 

Series lets 

you read the 
LCD even at 

wide angles. 
With the large 

rotary dial you 
select functions with one- handed 

(right or left) convenience. Auto - 

ranging speeds you to the right range. 

A tilt -stand and Skyhook let you set or 
hang the DMM almost anywhere. 

Built tough to work hard. The 111) 150 

Series DMMs are so tightly sealed against 

water and grime that they're guaranteed 
for five years against contamination. And, 

because they're built so tough, they're 
guaranteed for two years against any 
damage (except abuse). Crashes, overloads, 

moisture, dust... you name it. The HD 150 

Series can handle it all! 

Listening is believing. For a hands-on 
demo, see your distributor now. Learn why 
the HD 150 Series is the soundest DMM value 

you'll see. Or hear 

Key Specifications 

HD 151 HD 152 110 153 

Range Lock 

Audible readout 

Tilt Stand and 

Skyhoolem 

Logic pulse detector 

Optional Optional Included 

DC voltage accuracy 

10A range 

0.7% 0.5% 0.25% 

Suggested list price $149.00 $169.00 $199.00 

Beckman Industrial 'M 

Beckman Industrial Corporation 

Instrumentation Products Division 

A Subsidiary of Emerson Electric Company 

3883 Ruffin Road, San Diego, California 92123-1898 

(619) 495-3200 FAX: (619) 268-0172 TLX: 249031 
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Chemswab' "' Freez-It® - 65°F Ultrajet® Dusters 
IPA Saturated Variable Control Precision Filtered 

Foam Swab Tracks Intermittents to < 0.2 Microns 

is -717 
Flux -Off® 

CO2 Propelled 
No Scrubbing 
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IPA Saturated 
Cleaning Pad 

Konform® 
UL Listed 

UV Detectable 

Chem-Wik® Lite 
Desolders 

50% Faster 

Gold Guard'" 
Preserves Precious 

Metal Contacts 

Twillw43es T" 

Textured Cotton 
Lint Free 

Performance you can count on. 
The electronic service industry's most popular chemicals and cleaning products for over 30 years. 

Call or write today for a free catalog, samples or technical assistance. 

Chemtronics 
Chemtronics Inc. 681 Old Willets Path, Hauppauge, NY 11788 800-645-5244 in NY 516-582-3322 
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10 A VCR repair case history- 

the sequel 
By Victor Meeldijk 
If you've been servicing VCRs for 
long, you probably realize that a 
great number of VCR problems 
are mechanical, not 
electronic 70% of them, 
according to one repair shop. And 
one of the worst culprits is the 
rewind mechanism failure. 

18 Servicing VCR servo systems 
By Stephen J. Miller 
Servo problems are easy to 
troubleshoot, right? They never do 
something like auto-stop before 
you can make a measurement. If 
only it were that easy. Try this 
servo diagostic device-it allows 
you to troubleshoot faster, easier 
and more accurately. 

42 Prevention special 
Locating ESD hazards 
By Dan C. Anderson 
You might not think a little thing 
like a spark would have that big an 
effect on electronics, especially the 
sparks you can't even feel. It might 
surprise you to know that if you 
can feel a spark, it's packing at 
least a 3,500V punch. Can that 
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affect electronic components? You 

bet-as little as 100V can cause 
failure in some devices. 

46 Prevention special 
Preventive maintenance: 
Cleaning supplies for 
computer maintenance 
By Gil O'Brien. 
Computers are going to break 
down, especially if they aren't 
given a periodic cleaning. Whether 
you're doing routine maintenance 
on someone else's machine or you 
just want to keep your own up and 
running, there are certain supplies 
that can make the job easier for 
you and safer for the computer. 

53 Build your own microwave 
oven test bottle 
By Donald P Hopkins 
If you've got a 1 -quart juice bottle 
and a couple of NE -2 lamps, you 
can rig up a quick way to check 
the radiation pattern inside a 
microwave oven. 
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ON THE COVER 
All those little moving parts in a VCR 
may look like alien territory to most 
electronics servicers. In fact, mechanical 
problems are the cause of a majority of 
VCR failures. The two most common 
problems-dirty heads and rewind 
mechanism failures-are mechanical 
problems any VCR servicer should be 
able to handle. (Concept and design by 
Barbara Miles, graphic designer.) 
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Put them to the test 
Mini -Meters with Maxi -S ecs 

SCOPE 31/2 Digit 
LCD Meter 

05% Accuracy DC Volt- 

age AC Voltage DC Cur- 

rent Resistance Diode 
Test Battery Life 300 Hrs. 

Overload Protection: DC 

500J, AC 350V, ohms 250V 

DC/AC 

Model $2995 
DVM-630 

Price 
Zippered carrying case 
CC -30 61.50 

NEW! 

SCOPE 31/2 Digit, 
LCD 8 Function wl 
Transistor Tester 

0.5% Accuracy Audible 

continuity and diode test 10 

Amp measurement Resis- 

tance DC /AC Voltage. 

Model 

Oura9. 

só 
DVM-63om2 $4495 

Price 
Zippered carrying case 
CC -30 $4.50 

SCOPE 31/2 Digit 
LCD wl Autoranging 

0.5% Accuracy Auto I 
Manual range selection 

DC Voltage AC Voltage 

AC Current DC Current 

Resistance. 

Special 
Model $4995 
ModelDVM-631e 

Our Price 

Deluxe carrying case 
CA -92 $9.95 

NEW! 
SCOPE Frequency Counters 

8 -digit LED Compact light- 
weight Automatic range and Hold 
function High stability in 
reference oscillator. 

Model FC -7011 $149ss 
100 MHz our Price Special 
Model FC -7051 
550 MHz our Prfces19995 

B&K Precision 20 MHz 
Dual Trace 

Dual /Single trace operation 1 

mV/div sensitivity Auto/Norm 
triggered sweep operation with AC, 
NH, TW and Line coupling 

Calibrated 18 step time base with 
10X magnifier. 

Model 
2120 
Our Price $39995 

.. 

: ó'i7:': n1e' 

FORDHAM Frequency 

Counter 
10 Hz -150 MHz Range 7 -digit 

LED display VHF/ HF selection 
Gate time 1 sec., 5 sec. ±1 

count accuracy. 

Model FC -150 $13990 Our Price 

FORDHAM Sweep Function 
Generator 

Frequency range 0.2 Hz to 2 
MHz Sine, triangle, square, pulse 
TTL, wave forms Frequency 
accuracy ±5% of length scale 

Test leads included. 

Model 
FG -801 
Our Price $21995 

SCOPE Digital 
Capacitance Meter 

.1 pf to 2000 pf 

Digital LCD display LSI- 
circuit High accuracy: 
100 PPM 05% Broad test 
range Fast sampling time 

Capacitor discharge 
protection Compact, light- 
weight design One -hand 
operation. 

Model Q5995 DCM-602 VV VMI 
Our Price 

NEW 

FORDHAM Function 
Generator 

05 Hz - 500 KHz in 6 ranges 
Sine, square & triangle wave 

forms VCA and VCF inputs 
Accuracy ±5% of full scale. 

Murodel FG 
-202 

$14990 
O Price 

SCOPE 41/2 Digit Bench 
Digital Multimeter 

41/2 Digit LCD Automatic (-) 
negative polarity Six 15V "D" 
size batteries Low battery indica- 
tion Overload protection Test 
lead set, batteries, spare fuse incl. 

Model 
DVM-6005 
Our Price $21995 

SCOPE Digital Mlultimeters 
Overload protection Auto -decimal LCD readout 

Polarity indication 300 hr. 9V battery life 

Low battery indicator 5% DC accuracy 

8 Functions, 37 Ranges 
including Transistor and 
Capacitance measurements 

Model 
DVM-636 
Our Price $6759 

11 Function, 38 ranges 
including Logic Level Detector, 
Audible and Visual Continuity, 
Capacitance and Conduct- 
ance measurements 

Model 
DVM-638 
Our Price 

$8750 
CA -92 Deluxe Padded Case for DVM meters 69.95 
TL -216 Transistor and Capacitance Test Leads $9.90 

FORDHAM Signal Tracer/ 
Injector 

Easy to operate VU meter 
Two LED mode indicators 1 

KHz test tone 8 ohm speaker 
Test leads. 

Model SE -610 $11990 
Our Price 

Hitachi 35 MHz Dual Trace 
Oscilloscope 

Frequency bandwidth DC to 35 
MHz 6 inch CRT with % calibra- 
tions Autofocus Scale illumina - 
ton and photographic bezelLght- 
weight, compact Probes incl. 

Model 
V-355 
Our Price $59995 

Telephone Orders Now! Mon. -Fri. 8 a.m. - 6:30 p.m. EST Sat. BSun. 9a.m.-3p.m. EST 

ASK FOR FREE CATALOG. Money orders, checks accepted. C.O.D: s require 25% deposit 

Fordham 
260 Motor Parkway, Hauppauge, NY 11788 

Free 800-645-9518 
In NY State 800-832-1446 

FORDHAM LCR Bridge 
Meter 

Fully transistorized 1 KHz 
signal generator Measures 
resistance, inductance, cap- 
acitance High mechanical 
and electrical stability Battery 
operated. 

Model LC -340 $14995 
Our Price 

SCOPE Pocket Sized Audio 
Signal Generator 

Sine /square wave patterns 20 Hz 
to 150 KHz Battery operation Freq. 

accuracy ±3% or less Output 1.2V 

rms max. (no load) Low battery 
indicator Test leads/9V battery incl. 

Model 
RC -555 
Our Price 

$5995 

Service & Shipping Charge Schedule 
Continental U.S.A. 

FOR ORDERS 
$25-50 
ss,-,ro 
:lot -tao 
$20,300 
a-100 
$.0,-500 
550,750 
{!5,1000 
s1.001.1 250 
5125,1500 
5,x0,2000 
52.20, and Up 

550 

nm 
$8.00 
soon 
MOO 
51250 
a1S00 
5,7x0 

53000 
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Editorial 

What's the 
problem 

with 
electronics 

product 
design? 

The audio system in my Japanese - 
made car is great. The sound is every- 
thing you could possibly want in a car 
audio system. It has AM/FM stereo with 
station seek, a stereo cassette with auto 
reverse and automatic program search. 
Wonderful. And I can preprogram up to 
five stations on both AM and FM so 
that, with a touch of a button, I have 
whatever station I want. 

So what's the problem? Well, operat- 
ing an auto radio has to be a tactile 
operation. In every other car I've owned, 
to operate the radio I would just lean 
over, eyes still on the road, and find the 
volume control, tuning knob or station 
preset buttons by touch. 

The sound system in my new car is so 
wonderfully sleek that all the controls but 
the on/off/volume are electronic push 
buttons, mounted flush with the surface 
of the radio. When I reach over to change 
the station or perform some other opera- 
tion, keeping my eyes on the road, I get 
no tactile clues at all. Even worse, if I 
touch the radio to try to get a clue, I 
might push one of the station preset but- 
tons I didn't mean to push. Or the 
AM/FM selector button. Or one of the 
station tuning buttons. 

So I find myself looking at the radio 
when I should be concentrating on the 
road. Unfortunately, the radio isn't real- 
ly well -designed visually. Oh, it looks 
great, but no matter how many times I 
operate it I have to think about what I'm 
doing and what buttons to push. And as 
flat and sleek as the instrument panel is, 
when I'm driving down a normal city 
street with normal bouncing around, it's 
hard to get my finger on the right button 
because there's no place to rest my hand 
while tuning. 

So is the current crop of consumer 
electronics not well designed? The 
answer is probably yes and no, depend- 
ing on your point of view. 

Take VCRs, for example. Many peo- 
ple think they're too complicated-a lot 
of consumers can't even hook them up. 
Once they are hooked up, a lot of con- 
sumers can't take full advantage of their 
marvelous features. The move toward us- 
ing bar codes for programming a VCR 
to record a TV program is being made 
because thousands-perhaps millions- 
of people don't know how to operate the 
programming buttons on their VCRs. 

The cry is to keep all the features but 
simplify the controls so that they're 
easier to operate and understand. No 
doubt there's merit in that. On the other 
hand, the very nature of the operation is 
that it's complex. 

No doubt it's possible for the manufac- 
turer to design products better in order 
to simplify some of these operations, but 
there's no getting around the fact that the 
more things a product is capable of do- 
ing, the more complex its operation will 
be. In the final analysis, then, it's not on- 
ly that the machine is complicated but 
that the operating environment is com- 
plex as well. The machine is simply a 
reflection of that environment. 

Consumer electronics manufacturers 
probably will be able to simplify the 
operation of their products-after all, the 
auto manufacturers did when they invent- 
ed automatic shift and other automatic 
controls. Still, when you ask a product 
to do a lot of things, it necessarily be- 
comes complex and complex to use, so 
not all of the blame should be placed on 
the shoulders of the manufacturers. 

But let's not let the manufacturers off 
too easily. In many cases, they opt for 
the elegant electronics approach to 
manufacturing a product, which is not 
necessarily the best approach for the 
people who operate it. The "solution" 
to this problem probably rests with 
technological evolution. The complaints 
of consumers will no doubt prompt 
manufacturers to take steps to reduce the 
complexity of their products where 
possible and to consider the user and the 
conditions of use when engineering to- 
day's consumer -electronics technological 
marvels. Consumers also will gradually 
become more conversant with the in- 
tricacies of these devices. 

In the meantime, servicing technicians 
are the people in the middle. You're 
probably going to run into situations 
where a customer calls you out for a 
"broken" VCR and you get to explain 
about the TV/VCR button. And of 
course, there will be those customers 
who think you personally designed these 
"dumb things." All you can do is what 
servicers always do-hope your next call 
is for a nice, intermittent TV shutdown 
problem. 

_ 1 1 
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FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT 

FLUKE 

How to rescue yourself from 
a landslide of 

microprocessor board failures. 
Complementing traditional trouble- 
shooting tools, the Fluke 9010A can 
help decrease your board repair times 
by 55-80%. 

You've got your oscilloscopes, your logic 
analyzers and your signature analyzers. But 
Fluke offers a better way to troubleshoot: 
the tool you'll reach for most. It's the 9010A 
Troubleshooter, a versatile board tester 
that's so easy to use, you can start testing 
the very first day. 

The Fluke 9010A has a proven track record 
in saving repair time and substantially 
reducing board float. In fact, it has become 
the microprocessor repair tool of choice for 
over 2800 companies worldwide, including 
the leading computer and electronics 
manufacturers. 

Test the easy way: from the micro- 
processor socket. 

To begin board repair, remove the micro- 
processor from its socket and insert the 
interface pod connector in its place. Each 

element of the microprocessor kernel (the 
bus, ROM, RAM and I/O) can be tested with 
a few simple commands. 

Fluke's patented emulation technology 
offers real time testing and complete vis- 

ibility throughout the circuit. This lets you 
test even the tough problem areas, includ- 
ing DMA, disk, video, communications and 
peripheral controllers. All diagnostic mes- 
sages are presented in simple -to -understand 
English. 

Comprehensive support from Fluke. 

The 9010A supports over 50 micro- 
processors (including 180X, 6502, 680X, 
680XX, 803X, 804X, 805X, 808X, 874X, 
80X86, 9900, Z80, Z800X, 8751). And it is 

backed by Fluke's complete support net- 

work, which offers training courses nation- 
wide on test strategy, basic operation and 
even µP fundamentals. 

PHILIPS PHILIPS 

In addition to the 9010A, the leader in emu- 
lative board test technology also offers the 
9100A Digital Test System for a fully auto- 
mated repair solution; plus the 90 Series, a 

compact inexpensive troubleshooting solu- 
tion for 6809, Z80 and 8085 N,Ps. 

To learn how you can escape the land- 
slide, get your free video brochure 
"The 9010A µP Board Repair Solution." 

Call 1 -800 -44 -FLUKE, EXT. 88 today. 

John Fluke Mfg. Co., Inc. P.O. Box C9O9O, 

MIS 25OC, Everett, WA 98206. 
U.S.: 206-356-5400 CANADA: 416-890-7600. 

OTHER COUNTRIES: 206356-5500. 

© Copyright 1988 John Fluke Mfg. Co., Inc. 

All rights reserved. Ad No O181-F9O1O. 
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The 9010A Microsystems 

Troubleshooter 

FLUKE 
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Tektronix launches seminar schedule 
Tektronix has announced the 

Measurement Application Series, a 
series of educational seminars designed 
to introduce test -and -measurement 
engineers and technicians to new 
technology and applications. Tektronix 
has prepared two of the seminars, which 
will cover the 2445B, 2465B and 2467B 
analog scopes and the DSO series of 
portable scopes. 

For more information, contact the 
company at P.O. Box 500, Beaverton, 
OR 97077; 800 -TEK -WIDE, extension 
3028. 

Tegam solicits application 
information 

Tegam is looking for information 
about special applications including the 
results of using the company's electrical 
and thermometric test meters. 
Customers can send two paragraphs 
describing the application and results, 
along with a reproducible 35mm photo 
of the application. If the application is 
accepted, the customer will be given the 
choice of a cash amount or a substan- 
tial percentage off the list price of any 
unit Tegam manufactures in exchange 
for the right to use that application. 

EIA supports HDTV compatibility 
The Electronic Industries Association 

Committee on Advanced Television 
(EIA ATV) has agreed that any system 
adopted for high -definition TV (HDTV) 
should be compatible with the current 
NTSC system now in operation in the 
United States. The committee has also 
agreed that the NTSC signal received by 
the home viewer must not be degraded 
by the HDTV system, and that the tran- 
sition to HDTV must be smooth in order 
to protect both consumers' and broad- 
casters' investments. 

Reader's survey predicts sales 
A recent Better Homes and Gardens 

Consumer Panel survey of subscribers 
found that 12 % of the respondents own 
a portable video camera but 20% intend 
to buy one. Among those who intend to 
buy a portable video camera, 36% plan 
the purchase within the next year; 64 % 

say it will be one to two years from now. 
The panel is composed of 1,000 

subscribers who are demographically 
representative of the 7.4 million Better 

Homes and Gardens magazine 
subscribers. 

EIA/CEG plans HPL demonstration 
The Electronic Industries Associa- 

tion's Consumer Electronics Group 
(EIA/CEG) Engineering Department 
and its Standards Committee will 
demonstrate a new technology, home 
products link or HPL, in a variety of 
home appliances. The demonstration 
will be held in booth number PT -13 at 
the 1989 Winter Consumer Electronics 
Show. 

HPL is a communications standard 
developed for home automation. The 
standard has three aspects: the media, 
which are the physical carriers of the 
message; a control language, which will 
tell the appliance what to do; and an ap- 
plication language to allow products of 
different manufacturers to work 
together. 

The 1989 Winter Consumer Elec- 
tronics Show will be held Jan. 7-10 at 
the Las Vegas Convention Center and 
surrounding hotels. For more informa- 
tion, contact the EIA/CEG at 2001 Eye 
St. N.W. , Washington, DC 20006; 
202-457-4919. 

UL proposes standards 
Underwriters Laboratories (UL) is 

proposing two updated standards for 
recognition as American National Stan- 
dards by the American National Stan- 
dards Institute (ANSI). UL 961, the up- 
dated Standard for Safety for Hobby and 
Sports Equipment, covers electrically 
powered hobby and sports equipment 
rated 25OV or less. These requirements 
cover equipment intended for the home 
entertainment and amusement of adults. 
UL 1283, the updated Standard for Safe- 
ty for Electromagnetic Interference Fil- 
ters, covers EMI filters connected to 
600V or lower potential circuits, includ- 
ing facility filters, cord -connected fil- 
ters, direct plug-in filters and appliance 
filters used to attenuate unwanted radio - 
frequency signals generated from elec- 
tromagnetic sources. UL is seeking re- 
view and comment to help develop a 
consensus upon which continued recog- 
nition of the standards can be based. 
Contact L.M. Cohen at UL, 333 Pfing- 
sten Road, Northbrook, IL 60062-2096 
(312-272-8800, ext. 2692) for a free 
copy. 65 v 
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SPIKES, SAGS & 
SURGES 

WAVEFORM\tiIT SFIK 

SURGE 

NOMINAL 

You need a 
tool to identify 
these disturbances 
before they cause a problem. 

You need our new 
line disturbance recorder: 

SAG 

AMPROBE® 
SPIKE -SAG -SURGE 
RECORDER 

Solid State Circuit Design 
Easy to use, affordable 
All 3 disturbances appear on 
same chart 
Low Battery Indication 

Ranges are 220/440/880V nominal. 
User adjustable threshold. 

Available in well over 100 countries around the world. 

if- ` AMPR®BE INSTRUMENT' 
DIVISION OF CORE INDUSTRIES INC. LYNBROOK, NEW YORK 11563 

630 MERRICK ROAD, P.O. BOX 329 
Area Cr,de 516-593-5600 TWX; 5102258403 AMPROBE LYBK 

ITT TLX 4911416 EASYLINK 62885884 
FAX 516.593.5682 

MODEL 
LAS -800 
$699.85 

Write for Catalog AAD-86 or visit your Amprobe distributor today. 
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Give up real-time capability for 
storage? Not with Tek! 
That's because analog capability is 
integral to low-cost Tek digital storage 
oscilloscopes. So you need only one 
instrument to make all your measure- 
ments efficiently. With no trade-offs. 

It's another Tek advantage: analog 
and digital in one familiar, affordable 
package. 

Select 
either 
mode 
at the 

push of a 
button. 
With digital 
storage you 
can capture 
events which 

are difficult if 
not impossible 

to see on con- 
ventional scopes. 

Pre and post trigger 
events. Fast transients. 

Copyright e, 1988. Tektronix, Inc. All rights reserved. TAD -903A 

Single -shot events. 
Elusive glitches. 
Low -speed 
phenomena. 

Four screen photos spliced 
end to end illustrate the 
benefit of full four -screen 
capture using the 2230's 4K 
record length. 

Any waveform can be viewed for 
as long as you like. Or stored in 4K of 
memory for later analysis or com- 
parison to other waveforms. And if 

there's a question about a digital 
measurement, just push a button for 
real-time display analysis. 
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real-time advantage. 
The affordable portables. 
These are the world's best-selling dig- 
ital storage oscilloscopes. And with 
the new 50 MHz Tek 2210 joining the 
family, there's now an even better 
selection -in bandwidth, perform- 
ance and price. 

Select for advanced features such 
as 100 ns glitch capture at any sweep 
speed, CRT readout, measurement 
cursors, multiple acquisition modes 
and hardcopy output, plus optional 
GPIB or RS -232C interfaces and 
software. 

These scopes are perfect for 
first-time digital users. And sea- 
soned operators will appreciate 
even more their versatility, con- 
venience and value. All backed 
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Features 

Bandwidth 

2230 2221 2220 2210 

100 MHz 60 MHz 60 MHz 50 MHz 

Max. Sam- 
pling Speed 

20 MS/s 20 MS/s 20 MS/s 20 MS/s 

Vertical 
Resolution 

8-12 bits 8-10 bits 8 bits 8 bits 

Record 
Length 

4K 4K 4K 4K 

Glitch Capture 100 ns 100 ns 100 ns No 

CRT Readout/ 
Cursors 

Yes Yes No No 

GPIB/RS-232-C 
Options 

Yes Yes Yes No 

Warranty 3 -years on labor and parts including CRT 

Price $4995 $3995 $2995 $2395 

i 
iarr011a.,L 

:. 

Each scope offers a range of 
capabilities you'd expect to 
find only in much more 
expensive instruments. 

by Tek quality and a 3 -year warranty. 
Discover the potential. Let Tek 

show you what you're missing ...with- 
out making you give up analog to see 
it. That's the real-time advantage of 
Tek digital storage. 

For easy ordering or more infor- 
mation call Tek Direct: 

1-800-426-2200 
VISA, MasterCard 

TéJctronbc 
COMMITTED TO EXCELLENCE 
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A VCR repair case history 
the sequel 
By Victor Meeldijk 

Becoming an electronics servicer 
doesn't necessarily mean you can forget 
about mechanics, especially when your 
field of expertise is VCR servicing. A 
typical New York city repair shop 
estimates that 70% of all VCR repairs 
involve mechanical problems. The most 
common problem is dirty heads. (For 
more information on cleaning VCRs, 
see "Maintenance and Cleaning of 
VCRs" in the May 1987 issue of ES&T.) 
The second most common VCR prob- 
lem, according to the Electronic In- 
dustries Association (EIA), is rewind 
mechanism failures. 

Meeldijk is the reliability/maintainability engineering 
manager at Diagnostic/Retrieval Systems. 

The first VCR -repair case history, 
which appeared in the February 1988 
issue, analyzed a fast -forward and re- 
wind (FF/R) problem on a Fisher model 
FVH-510. This time, we'll take a look 
at a 2 -year -old Fisher model FVH-839 
with similar problems. 

Another FF/R problem 
As was the case in the first article, this 

VCR didn't fast -forward or rewind prop- 
erly. When FF/R modes were selected, 
it would take a few seconds for the tape 
to actually start moving, and the VCR 
eventually would not move tape at all. 
Then, after a few attempts at trying to 
rewind tape, the VCR would not start 
up. When the rewind mode was 
selected, the motor would start, then 
stop as if it had stalled out. Cue and 
review functions continued to work 
normally. 

Figure 1 is a top view of the tape - 
transport mechanism showing the 
tape reels (Fisher part number 
143-0-4104-00900, supply; and 
143-0-4104-01100, take-up reel), gear 
idler (143-0-4904-00900) and idler 
spring (143-2-6604-04500). FF/R prob- 
lems generally are caused by the idler 
tire, but if the idler spring has come 
loose, the same symptoms will occur. 
Cue and review functions continue to 
work because the reels are directly 
driven by a gear in the idler assembly 
rather than the idler tire. 

To watch the motion of the reels and 
finger test the reel torque, you can fool 
the VCR into thinking a tape cassette has 
been inserted into the machine. First, 
unplug the VCR, take out the two screws 
on the left and right sides of the cover 
and, from the rear, lift the cover off the 
VCR. Next, place a piece of tubing or 
part of a multiwire coax cable jacket 
over the tape sensor. (See Figure 2.) 
Then, with the power on, press up on 
the levers on the top left and right sides 
of the cassette tape tray until the tray 
starts moving (use forefingers to push 
the levers and thumbs to push the tray). 
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Figure 3 shows the levers when the tray 
is in the lowered position. An alternate 
method is to insert a cassette but hold 
on to it so it is not pulled into the VCR 
as the tray lowers. 

As soon as the tray is down, press 
down on the cassette sensor switch near 
the take-up reel. (See Figure 4.) If this 
is not done immediately, the tray will 
automatically return to the upper 
loading position. While depressing the 
cassette sensor switch, which will light 
the cassette picture on the loading door, 
press either the FF or R buttons to 
observe reel movement. If they are mov- 
ing, you can test the torque by trying to 
slow down their movement with your 
forgers. If they stall easily, there will not 
be enough torque to move the cassette 
tape. 

To return the tray to the up position, 
press down the cassette sensor switch 
and hit the eject button-quickly move 
your fingers out of the way after you hit 
the eject button. 

If the rewind -stalling symptom is not 
immediately present, it is because the 
master cam has reset after the machine 
has been disconnected from the ac 
power. Running the VCR in the rewind 
mode when the tape does not move will 
cause the mode -select and master cam 
to move out of sync. When this happens, 
the recorder sounds and acts as if it is 
stalling in the rewind mode. When ac 
power is cycled off and on (using the 
power plug), the clicking noises heard 
when the VCR is plugged in is the 
transport mechanism resetting itself. 

Once it has been verified that the idler 
tire has to be replaced, follow the 
disassembly steps in the sidebar. Unlike 
other VCRs, the idler assembly is 
mounted to the underside of the chassis, 
and the disassembly steps to reach it are 
lengthy. The disassembly steps listed in 
the table, however, do not follow those 
contained in the Fisher service manual. 
In the service manual, the idler/idler 
gear is removed after the capstan motor 
is removed. Reassembly involves align - 

Figure 1. In this top view of the tape -transport mechanism, the idler is just visible underneath 
the chassis. 

Figure 2. You can cover the tape sensor with a piece of cable jacket. 

Figure 3. This photo shows the levers when the tray is in the lowered position. 
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ing the master cam and tension arm. 
Using the steps outlined in this article, 
you can avoid removing the capstan 
motor and making other alignments. 
When the old idler tire is removed, you 
will note that it has a smooth and shiny 
appearance. The new tire, on the other 

Figure 4. The cassette sensor switch is 
located near the take-up reel. 

Figure 5. The capstan motor and idler com- 
plete assembly are visible from the underside 
of the VCR. 

hand, is dull and has a rough surface 
texture. 

Temporary repairs 
Before replacing the idler tire, I at- 

tempted a number of alternative repair 
methods. First I used a rubber 

Figure 6. Move the harness wires out of the notch in the plastic 
reel assembly bracket. 

Figure 8. Two tabs secure the plastic bracket to the chassis. 

revitalizer, although they are not nor- 
mally advertised for this purpose. After 
treatment, some initial tape slippage oc- 
curred (as evidenced by a slow -moving 
tape -footage counter), but then the VCR 
started to operate normally. However, 
this "fix" only lasted one day. The treat- 
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Figure 7. Remove the Phillips screw holding down the plastic reel 
assembly bracket. 

Figure 9. To move the gear into an area where it can clear the 
chassis, turn the idler gear assembly to the left. 
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FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT 

FLUKE PHILIPS PHILIPS 

Introducing a whole new 
way to look at oscilloscopes. 
Operation that's instinctively, unbe- 
lievably clear. Information that's 
detailed, yet free of errors. And intel- 
ligence that will speed your work. 
Philips' micro -computer controlled 
medium -frequency Smart Series. 
They could change forever the way 
you look at oscilloscopes. 

HIGH PERFORMANCE WITH A VIEW 

LCD window. Large digital indications note 

all selected functions, instrument settings 

and parameter values. Instantly. Precisely. 

With no mistakes. And right where you 

need them-next to the CRT. Not hidden 

in crowded frontpanels. Not wasting critical 

waveform display area. It's a revolutionary 

idea that facilitates the use of an oscillo- 

scope like nothing else. And it's only from 

Philips. Once again. 

16kV CRT. Higher acceleration voltage 

and advanced electron optics assure bril- 

liance and spot quality that outshines any- 

thing else in this class. 

Pushbutton simplicity. Quick, one -function 

buttons have replaced knobs for faster, 

surer, more reliable operation. 

Instant -action AUTOSET. Philips' intelligent 

beamfinder automatically selects channel, 

amplitude, timebase and triggering for 

error -free display of any input signal. Great 

for troubleshooting! 

"Clever" cursors and delayed sweep. Stan- 

dard on the PM 3070, "clever" cursors 
supply immediate amplitude and timing 

measurements with direct CRT readout. 

And an exclusive cursor -operated ZOOM 

function offers the most efficient use of 

delayed sweep available in analog scopes. 

Auto -Triggering intelligence. Provides fast, 

stable triggering up to 150 MHz. 

Probefactor compensation in LCD. It auto- 

matically adjusts all readouts for the probe 

you're using. 

IEEE compatibility. For fast computer hook- 

up and automated production test and 

calibration. 

Choice of four models: Single and dual 

timebase; 60 or 100 MHz bandwidths. 

SUPPORTING VIEW 

Philips' medium -frequency instruments 

come with a 3 -year warranty, a 30 -day 

money -back guarantee and all the tech - 
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nical and service assistance you need. 

From Fluke-the people who believe that 

extraordinary technology deserves extra- 

ordinary support. 

POINT OF VIEW 

Call Fluke today at 800 -44 -FLUKE 
ext. 77. And find out how easy it is to 

change the way you look at oscilloscopes. 

Ask for your free copy of our new guidebook, 

Basic Principles of Oscilloscopes. 

John Fluke Mtg. Co., Inc., P.O. Box C9090, MIS 250C. 

Everett, WA 98206 
U.S.: 206-356-5400 CANADA: 416-890-7600 

OTHER COUNTRIES: 206-356-5500 

© Copyright 1988 John Fluke Mfg. Co.. Inc. 

All rights reserved. Ad No. 0481-P3065170 

SMART SERIES OSCILLOSCOPES 60 &130 MHz 

'FLUKE' 



1. Disconnect power from the VCR and 
remove the top cover. (Remove the two 
screws on each side of the unit, then lift 
the cover up from the rear.) 

2. Remove the idler spring (Fisher P/N 
143-2-6604-0450). 

3. Lift off the stopper washer 
(143-2-6304-01800) that secures the take- 
up reel. 

4. Holding onto the take-up reel sub - 
brake take-up assembly, slowly lift the 
reel out of the VCR. Be careful not to 
loosen the washer (143-2-6304-02900 or 
0300 or 03100, depending upon ad- 
justments made to the VCR) just under 
the reel. Slowly release the brake 
assembly so the spring (143-2-6604- 
04300) doesn't fly loose. Note: the VCR 
uses a Hall -effect sensor and magnets 
embedded in the reel to send signals to 
the tape -footage counter. 

5. Put the cover back on but do not screw 
it in place. Turn the VCR over and 
remove the screws securing the bottom 
cover. Lift the cover off from the front 
of the VCR. 

VCR disassembly 
steps 

6. With the cover removed, you can see 
the capstan motor and gear (idler com- 
plete) assembly (143-2-7504-00400 or 
00600, depending upon the VCR). Refer 
to Figure 5. Remove the drive belt and 
work the harness wires out of the notch 
in the plastic reel assembly bracket. (See 
Figure 6.) 

7. Shift the wire harness to expose the 
Phillips screw holding down the bracket. 
Use a number 2 screwdriver to remove 
it. (See Figure 7.) 

8. Look for two tabs that secure the 
plastic bracket to the chassis. Figure 8 
shows the left -side tab. Press in on the 
tab and lift the bracket until the tab clears 
the chassis. You cannot take out the 
plastic bracket because of the wire 
harness. 

9. Remove the stopper washer 
(143-2-630401500) holding the idler gear 
assembly (143-2-6304-00600) and turn 
the assembly to the left to move the gear 
into an area where it can clear the 
chassis. Lift the assembly out of the VCR 
(refer to Figure 9). As with the reel 
assembly, be careful not to lose the 

washer under the idler gear assembly 
(refer to Figure 10). 

10. Remove the stopper washer 
(143-2-630401500) holding the idler 
(complete -143-0-4904-00900). Turn the 
idler wheel to the left, which will free 
it from the chassis, and lift it out of the 
VCR. With the idler wheel out of the 
machine, the tire can be removed and 
replaced. Replacement tire dimensions 
are 0.985 OD, 0.885 ID and 0.120 thick. 
Complete idler assemblies can also be 
purchased from various repair -part com- 
panies, if necessary. 

11. To reassemble the VCR, follow the 
disassembly steps in reverse order. When 
replacing the idler wheel on the shaft, 
make sure that the gear is to the left and 
that the left arm of the "wishbone" is on 
the left side of the metal (brass) attached 
to the idler arm control. (See Figure 5.) 
It is also recommended that you grease 
the idler and reel shafts during 
reassembly. 

Figure 10. Be careful not to lose the washer under the idler gear assembly. 

ment was repeated with the same 
results; after the tire dries out, slippage 
starts again. 

For the second repair, I used an O- 
ring from a faucet repair kit. The O-ring 
was, however, a little too small; this 
problem, coupled with the ring's smooth 
surface, made it an unworkable 
substitute. Next, I tried cutting a rub- 
ber grommet to size using a hobby 
knife. This tire worked for a few FF/R 
cycles, but it proved to be too soft and 
disintegrated, leaving residue on the 
idler. A neoprene hose washer worked 
much better and would be an excellent 
temporary substitute except that it is 
almost impossible to cut the inside of 
the washer perfectly round. Although 
the washer works, the cassette tape is 
unevenly packed onto the reel. It does 
not appear at this point that there is an 
acceptable substitute for a properly 
manufactured idler tire. ESF 
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Now electronics technicians can get into VCR Servicing quickly and easily 

Learn professional VCR servicing 
at home or in your shop 

with exclusive videotaped 
demonstrations 

Today, there are more than 10 million 
VCRs in use, with people standing in 
line to have them serviced. You can 
bring this profitable business into your 
shop with NRI professional training in 
VCR servicing. This top-level training 
supports the industry's claim that 
the best technicians today are those 
who service VCRs. 

Integrated Three -Way 
Self -Teaching Program 
In one integrated program, NRI 

gives you a study guide, 9 instructional 
units, 2 hours of video training tapes 
accompanied by a 32 -page workbook 
that pulls it all together. At home or in 
your shop, you'll cover all the basic 
concepts of video recording, mechani- 
cal and electronic systems analyses, 
and the latest troubleshooting tech- 
niques. Your workbook and instruction- 
al units also contain an abundance of 
diagrams, data, and supplementary 
material that makes them valuable addi- 
tions to your servicing library. 

The "How -To" Videotape 
Your NRI Action Videocassette uses 

every modern communications tech- 
nique to make learning fast and easy. 
You'll enjoy expert lectures and see 
animation and video graphics that make 
every point crystal-clear. You'll follow 
the camera eye into the heart of the 
VCR as step-by-step servicing tech- 
niques are shown. Both electronic and 
mechanical troubleshooting are covered 

. including everything from com- 
plete replacement and adjustment of the 
recording heads to diagnosing micro- 
processor control faults. 

Plus Training On All The 
New Video Systems 

Although your course concentrates 
on VCRs covering Beta, VHS, and 3/4' 

U-Matic commercial VCRs, NRI also 
brings you up to speed in other key 
areas. You'll get training in capacitance 
and optical video disc players, projec- 
tion TV, and video cameras. All are in- 
cluded to make you the complete video 
technician. There's even an optional 
final examination for NRI's VCR Pro- 
fessional Certificate. 

Covers Beta and VHS 
systems with actual 

instruction on 

The Best Professional 
Training 

This exclusive self -study course has 
been developed by the professionals at 
NRI. NRI has trained more television 
technicians than any other electronics 
school! In fact, NRI has consistently 
led the way in developing troubleshoot- 
ing techniques for servicing virtually 
every piece of home entertainment 
equipment as it appears in the market- 
place. 

Satisfaction Guaranteed 
...15 -Day No -Risk 

Examination 
Send today for the new NRI Self - 

Study Course in VCR Servicing for 

V 
I Get me started in profitable 1 VCR servicing. Rush me my 

NRI self -study course in VCR Servicing for 

Professionals. I understand I may return it for 

a full refund within 15 days if not completely 

satisfied. 

PLEASE SPECIFY TAPE FORMAT DESIRED VHS 

Name (please print) 

Company 

Street 

City/State/Zip 

Enclosed is my check money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI 

Charge to VISA MasterCard 

videotape. 

Professionals. Examine it for 15 full 
days, look over the lessons, sample the 
videotape. If you're not fully satisfied 
that this is the kind of training you and 
your people need to get into the profit- 
able VCR servicing business, return it 
for a prompt and full refund, including 
postage. Act now, and start adding new 
business to your business. 

Special Introductory Offer 
This complete VCR training course 

with two hour videotape is being 
offered for a limited time only, on 
orders received from this ad, at our low 
introductory price of $179.95. Save 
$20 by acting now! 
NRI Training For Professionals 
McGraw-Hill Continuing Education Center 

3939 Wisconsin Avenue Washing2, DC 20016 

RNRI Training For Professionals 
McGraw-Hill Continuing 

rI Education Center 

3939 Wisconsin Avenue 

ri i Washington, DC 20016 

BETA 

Interbank Number 

Card Number Expiration Date 

Signature 

(required for credit card sales) 2630-108 

October 1988 Electronic Servicing & Technology 15 



Technology 

The I6Mbît DRAM 

Recent advances in memory - 
chip design have resulted in vast 
improvements in memory capaci- 
ty within this decade. For exam- 
ple, at the beginning of the 1980s, 
mainstream memory capacity was 
64kbits. Today, however, lMbit 
capacity -16 times the capacity of 
64K-is dominant in the market, 
and 4Mbit capacity should be- 
come available in the near future. 

Even higher capacity chips 
eventually should be available. In 
fact, Toshiba has already devel- 
oped an experimental 16Mbit 
dynamic random access memory 
(DRAM) chip. The device can 
memorize more than 2 million 
alphanumeric characters, which 
would allow the contents of the 
New York Times newspaper 
(about 64 pages) to be stored on 
a 12mmx17.5mm chip. 

The experimental device integrates 
about 34 million elements (transistors 
and capacitors) on a single chip. Its ac- 
cess time (the time required to read one 
bit of information) is typically 7Ons-70 
billionths of a second. Toshiba applied 
0.7 -micron microlithographic tech- 
nology to the new device, compared 
with 0.8 -micron rule, which will be used 
in the company's 4Mbit DRAM. 

:::>: 2nd -LAYER ALUMI UM 

Figure 1. The 16Mbit DRAM uses a stacked 
trench capacitor cell structure to eliminate the 
electric leakage between capacitors. The 
polysilicon layer on the side walls of the 
trench allows impurities to be diffused thinly 
and evenly. 

A new structure of basic elements 
In order to reduce the chip size and 

increase its reliability, Toshiba research- 
ers developed a new structure of 
memory cell (a basic element to 
memorize one bit of information) called 
a stacked trench capacitor cell (STT). 
This structure eliminates the electric 

leakage between capacitors, which will 
cause errors in stored information. In 
the case of the 16Mbit DRAM, the 
distance between the adjacent 
capacitors, in which information is 
stored in the form of electric charges, 
is much narrower than that of the 4Mbit 
DRAM because of its higher integra- 
tion. Therefore, it was difficult to avoid 
the electric leakage. 

Although the trench structure was 
developed for the 4Mbit DRAM, the 
16Mbit DRAM also has a polysilicon 
layer on the side walls of the trench, 
through which the doping of impurities 
is carried out. With the polysilicon 
layer, impurities can be diffused thinly 
and evenly, possibly eliminating the leak 
current. 

In addition to random access 
capabilities, the newly developed 
chip has a high-speed serial - 
access mode that makes possible 
quick writing and reading of serial 
information. 

With conventional random- 
access operation, a microproces- 
sor freely assigns an address to 
every bit of information stored in 
the chip, and each address must 
be designated again when the in- 
formation is read. A designated 
address must be cleared each time 
before another bit is read. This 
process is too slow for reading 
serial information such as TV pic- 
ture signals and sound signals. 

The serial -access mode of the 
new device divides the memory 
area into two sections and auto- 
matically stores serial information 
(of up to 2,048 bits) by every four 

bits on each section alternately. Only the 
first bit of information requires an ad- 
dress. Consequently, the mode takes on- 
ly lOns to write and read serial infor- 
mation. At present, the most advanced 
commercially available memory chips, 
specialized for handling serial informa- 
tion and applied to VCRs, take a 
minimum of 3Ons to perform the same 
task. 

Because of the large memory capaci- 
ty and its quick write/read capabilities 
for serial information, the 16Mbit 
DRAM could be used for future high - 
definition TVs or other high-speed im- 
age/graphic processing systems. 
However, the new chip will take several 
more years for completion and 
application. OSV vv 
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Test your electronics knowledge 

By Sam Wilson, CET 

1. Is the following statement correct? 
"When an electric current flows 
through a resistor, the amount of heat 
generated is in accordance with 
Watt's law." 
A. Correct 
B . Incorrect 

2. Which of the following is an ad- 
vantage of a Kelvin bridge over a 

Wheatstone bridge? 
A. A Kelvin bridge can be used over 
a wider range of temperatures. 
B. The lead resistance of the compo- 
nent being measured is balanced out 
with the Kelvin bridge. 

3. What is the advantage of an elec- 
trostatic voltmeter over a digital volt- 
meter being used with a high -voltage 
probe? 

4. Name two components that can be 
used to make a parametric amplifier. 

5. The voltage across the resistor in 
Figure A is 
A. maximum at resonance. 
B . minimum at resonance. 

6. The voltage across the resistor in 
Figure B is 
A. maximum at resonance. 
B . minimum at resonance. 

7. The tall antenna that you see at an 
AM broadcast station is an example 
of a 
A. Hertz antenna. 
B. Marconi Antenna. 

8. On a certain TV receiver, some of 
the stations are received with poor 

color but the other stations have good 
color. Investigate 
A. the color killer. 
B . the antenna system 
C . the offending TV stations. 

9. Mobile telephone service started 
in 
A. 1940. 
B . 1960. 
C . 1976. 

D. 1982. 

10. In the phase -locked loop system 
in Figure C, the frequency at the 
VCO output is 
A. 6,250kHz. 
B . 1,250kHz. 

Wilson is the electronics theory consultant for ES&T. 
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Answers are on page 59 
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Servicing VCR servo systems 
By Stephen J. Miller 

When was the last time a VCR servo 
problem drove you up the wall? Does 
it seem like just yesterday? No 
surprise-servo problems can be dif- 
ficult to troubleshoot for a variety of 
reasons. Often the motor involved will 
either refuse to run at all or will run ex- 
tremely fast. These conditions often will 
cause the unit to auto-stop before 
measurements can be made. Also, 
because servo circuits are loop circuits 
with the outputs feeding back or con- 
trolling the inputs, all servo voltages and 
waveforms often will be incorrect in 
defective equipment. 

In short, when they are broken, 
servos can be dogs to troubleshoot. For- 
tunately, a method is available to speed 
up your troubleshooting. With a device 
that I have built, and that is described 

Miller is a senior bench technician for a Lancaster, PA, 
repair company. 

in this article, dubbed the servo 
diagnostic device, you can break the 
vicious loops, manually control the cir- 
cuit, and quickly find the defective com- 
ponents. The use of the device for ser- 
vo servicing has two main advantages. 
First, inserting the device allows the 
technician to split the circuit in half for 
a quick determination of the problem's 
location. If the problem is in the motor 
section, replacement is usually indicated 
because these motors often are only 
available as a complete assembly. The 
second advantage is that, by manually 
controlling the motor with the 
diagnostic device, you can monitor 
various servo signals under actual 
operating conditions. 

How servos work 
Before getting into the device, let's 

review how servo circuits operate. 
Videotape technology requires the 

motors to be precisely speed- and phase - 
controlled in order to reproduce good 
video and audio. Should the drum 
motor's speed or phase be incorrect, the 
audio will be OK but the picture will 
be out of sync. If the capstan speed is 
wrong, both an out -of -sync picture and 
garbled, off -pitch audio will result. 
Problems with the capstan phase usually 
won't hurt the audio, but either a snow 
bar will float through the picture (EP 
mode) or an alternating display of a 
clear picture and a snow field will result 
(SP mode). The snow bars or fields are 
caused by the video heads wandering in- 
to either the wrong azimuth track or a 
guard band. 

Figure 1 is a simplified block diagram 
of the capstan servo. Two separate types 
of motor control are used: speed con- 
trol and phase control. The speed - 
control circuit compares the speed of the 
capstan motor to a reference frequency 
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Figure 1. A simplified block diagram of the capstan servo. Two separate types of motor control are used: speed control and phase control. 
The speed -control circuit compares the speed of the capstan motor to a reference frequency and adjusts the motor speed until they are 
exactly alike. The phase -control circuit performs a similar task, but it is concerned with the motor phase. 
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and adjusts the motor speed until they 
are exactly alike. The phase -control cir- 
cuit performs a similar task, but it is 
concerned with the motor phase. Motor 
speed and phase are interdependent 
quantities, so it is useful to consider 
speed control as a coarse adjustment and 
phase control as a fine adjustment of the 
motor's rotation. 

A pick-up coil placed near the edge 
of the capstan flywheel gives a relative 
indication of motor speed. This coil, 
commonly referred to as the frequency 
generator or FG head, generates pulses 
as a series of magnets embedded in the 
flywheel are moved past it. The fre- 
quency of these pulses directly indicates 
the motor speed-the faster the motor 
turns, the higher the FG frequency will 
be. 

Referring back to the block diagram, 
this FG signal is amplified and then sent 
to a variable -frequency division block 
before being applied to the speed - 
comparison block. This variable - 
frequency division block is regulated by 
the system -control section of the VCR. 
The division rate is changed depending 
on what speed the unit is in (SP, LP or 
EP) or for special effects such as speed 
search. Dividing -down the FG signal 
allows the reference signal to the speed - 
control block to be kept constant while 
still allowing the VCR to speed -control 
a number of different tape -transfer rates. 

The speed -comparison block com- 
pares the divided -down FG signal with 
a reference signal. It then outputs a 
signal proportional to the error that ex- 
ists between the two inputs. This error 
signal is an ac waveform called a pulse - 
width modulated or PWM signal. In a 
PWM system, the magnitude of the er- 
ror signal is proportional to the width 
of the ac pulses. The frequency of the 
PWM signal never changes; only the 
width of the pulses is varied in response 
to errors. If both inputs to the com- 
parison block are identical, the PWM 
output is a 50%-50% duty -cycle 
waveform. Should an error exist, the 
comparison circuit will vary the duty cy- 
cle in response to that error. 

The integrator block, sometimes 
called a low-pass filter, integrates or 
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averages the PWM signal into a dc 
voltage. This dc voltage represents the 
magnitude of the error signal. Figure 2 
shows three PWM waveforms: (a) the 
motor turning too slow, (b) the motor 
turning exactly on speed, and (c) the 
motor turning too fast. By finding the 
average of the pulse trains, we can see 
that the dc output voltage would be 25% 
of the peak voltage for the first case, 
50 % of the peak for the second case, 
and 75 % of the peak for the third case. 
In a properly operating VCR, this dc 
output voltage will be centered around 
50% of peak with momentary rises and 
falls to correct for errors. 

The next block matrixes together the 
dc speed -error voltage with a dc phase - 
error voltage. This combined error 
voltage is amplified and then sent to the 
motor as a control voltage to vary the 
motor speed and phase. 

The phase -control circuits 
In the playback mode, the phase - 

control circuit compares a pulse from 
the tracking monostable multivibrator 
(MMV) with the pulse coming from the 
control or CTL head. This CTL pulse 
is used in playback to phase -control the 
capstan so that the proper video head 
is centered on the correct track at all 
times. The tracking MMV is keyed by 
a pulse from the drum motor called a 
drum PG pulse. This keying signal syn- 
chronizes the two servos. Varying the 
front -panel tracking control advances or 
delays slightly the tracking MMV pulse 
to allow the viewer to adjust the servos 
slightly for a snow -free picture. After 
the phase -control PWM is integrated, it 
is applied to the matrix circuit previous- 
ly described. 

Because of the importance of a good 
CTL pulse for proper servo operation, 
cleaning the CTL head should be the 
first troubleshooting step for capstan 
phase -control or speed -selection 
problems. 

Phase -control PWM outputs are com- 
monly set to a default 50%-50% duty 
cycle. After the speed loop locks onto 
the proper speed, the phase loop is 
allowed to vary from the default setting. 
This arrangement keeps the phase loop 
from interfering with the speed loop's 
attempt to correct a speed error. 
Therefore, it is common to find 
50%-50% duty -cycle waveforms on the 
phase PWM output terminals whenever 
the speed loop is not locked, even in the 
stop mode. This arrangement is normal 
and does not indicate a problem. 

In the record mode, the phase -control 
PWM block receives both a divided - 
down sample of the FG signal and a 
30Hz reference signal from the master 
clock. Therefore, in record, the capstan 
servo phase -adjusts the capstan motor 
to a 30Hz reference signal. Also, ver- 
tical sync pulses are used to key a CTL 
pulse -generator circuit to record a CTL 
pulse train on the bottom edge of the 
tape during record. 

The drum servo 
The drum -servo block diagram is 

shown in Figure 3. Because the drum 
motor turns at a constant speed 
regardless of the tape speed, the drum 
servo is much simpler than the capstan 
servo. In the speed -control loop, an FG 
head is used to develop a signal that is 
proportional to motor speed. The FG 
signal is fed to a speed -control PWM 
and then to an integrator in the same 
manner in which the CTL pulse is fed 
to the capstan servo. 

The drum phase -control loop uses a 
drum -phase generator or PG head to 
produce a signal that indicates drum 
phase. PG pulses are generated by either 
a PG head and a pair of magnets 
mounted on the rotor or by Hall -effect 
elements in the motor. PG pulses are 
30Hz in frequency. 

Thus each pulse represents one 
revolution of the motor. These pulses 

are amplified and then sent to the PG 
monostable multivibrator (PG MMV) 
block. In the PG MMV block, the PG 
pulses are used to trigger a monostable 
multivibrator whose duty cycles are ad- 
justable. The output of the PG MMV is 
used both for drum -phase control and 
as a head -switching signal. 

The on- and off -time duty cycles of 
the PG MMV are adjusted so that head 
switching occurs at 6.5 horizontal lines 
before vertical sync. This adjustment en- 
sures that the critical vertical sync in- 
terval is free of switching noise, yet the 
switching point is low enough on the 
screen to be hidden in the overscan of 
the CRT. 

In the playback mode, the phase - 
control PWM receives the PG MMV 
signal and a 30Hz reference signal from 
the master clock. It outputs a PWM 
signal in accordance with the phase rela- 
tionship of these two inputs. In the 
record mode, the two inputs are the PG 
MMV and a specially shaped vertical 
sync pulse. In record, then, the drum - 
phase loop locks the drum -motor phase 
to the same phase as the vertical sync 
in the signal being recorded. 

Servicing older VCRs 
Older VCRs have similar servo cir- 

cuits except for the control blocks. In- 
stead of PWM outputs, the older servos 
used sample -and -hold circuits that pro- 
vided a dc output. Figure 4 provides an 
example of a sample -and -hold com- 
parator. One input to the comparator is 
either a ramp or a trapezoidal waveform. 
The other is a narrow sampling pulse. 
The dc output of this comparator is 
equal to the instantaneous dc voltage of 
the ramp waveform at the moment the 
sampling pulse occurs. In normal opera- 
tion, the sampling pulse arrives at the 
approximate mid -point of the ramp. 
Therefore, if the two inputs drift out of 
phase, the sampling point will walk 
either up or down the ramp, causing a 

Figure 2. The integrator block, sometimes called a low-pass filter, integrates or averages the PWM signal into a dc voltage. This dc voltage 
represents the magnitude of the error signal. This figure shows three PWM waveforms: (a) the motor turning too slow, (b) the motor turning 
exactly on speed, and (c) the motor turning too fast. 
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Figure 3. The drum -servo block diagram. Because the drum motor turns at a constant speed regardless of the tape speed, the drum servo 
is much simpler than the capstan servo. 
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No matter what specific electronic 
part or supplies you're looking for the 
one thing you're always looking for 
is value. And no one else delivers it 
like Philips ECG. From replacement 
semiconductors to multimeters to 
audio/video test cassettes, we've got 
the quality you're looking for the 
selection you're looking for, the value 
you're looking for. So if you've been 
hunting for a name you can trust 
you're on the right track now. Philips 
ECG: the smartest choice you can 
make in electronic parts and supplies. 

Intelligent Power 
Controller With Surge 

Suppression- 
MF `FMK 
MMER .CM.Ia No smarter buy. 

Philips ECG's unique 
EMF-515MC 
Intelligent Power 
Controller has 
one Master 
outlet and 
four electroni- 
tally controlled Auxiliary 

outlets. It senses when something 
plugged into the Master outlet is 
turned ON and responds by turning 
ON power to the Auxiliary outlets. 
Equipment that is plugged into the 
EMF-515MC is also protected from 
transient voltage spikes on the power 
line three ways: hot to neutral, hot 
to ground and neutral to ground. 
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The DM -300 
Multimeter puts 
it all in the palm 
of your hand. 
Most multimeters' 
accuracy stops at 0.5%. 
Not the ECG DM -300! 
This little dynamo 
delivers 0.25% accuracy! 
The ECG DM -300 also 

has a transistor test, diode and conti- 
nuity tests and is overload protected. 
These features and 0.25% accuracy 
make the DM -300 almost unbeatable! 
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Thett is 
choice 

Cable 
converters 

bring in 
the signal loud 

and clear. 
Philips ECG's cable converters 
adapt to any TV set and receive 
up to 139 VHF, UHF and cable 
stations. They are available with 
volume control, separate audio 
and video outputs for connection 
to stereo and VCR systems to bring 
it all to you loud and clear! No matter 
what type of TV, Philips ECG has 
the converter for you. 
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The One Source 
for all Your 
Semiconductor Needs. 
In the confusing world 
of electronic replace- 

ment parts, there's only one name 
you have to remember for all your 
semiconductor needs. Philips ECG. 
With nearly 4000 semiconductors 
that replace over 240,000 industry 
types, Philips ECG is your one source. 
Philips ECG's high -quality semi- 
conductors meet most entertainment 
and industrial/commercial MRO 
replacement needs, enabling you to 
stock fewer parts. All of which saves 
you time, space and money! 
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no smarter 
Philips EGG. 

Philips ECG Chemical 
Products keep your Equipment 
up and running! 
Regular maintenance is the key to 
maximizing the operating efficiency 
of all electronic equipment. Philips 
ECG offers a wide assortment of 
High Technology Chemicals that will 
assure optimum equipment perfor- 
mance. The line includes heavy duty 
flux remover, all-purpose degreaser, 
high -purity circuit refrigerant, a gen- 
eral contact cleaner and a superior 
spray lubricant. All are available in 
convenient aerosol cans or in various 
sizes. And all are from Philips ECG, 
the industry leader! Circle (17) on Reply Card 

Philips ECG 
Time Delay Relays 
deliver accuracy, 
versatility and value. 
Philips ECG time delay relays are 
available in several time and ampere 
versions for optimum versatility. 
Series 40 and 42 are 10 ampere relays 
and have a range of 0.1 seconds to 
5 minutes. Series 44 and 46 are 12 
ampere relays with time ranges of 0.1 
seconds to 3 minutes. Repeat cycle 
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timers, 
Series 48, are 

also available with 
timing ranges from 0.1 seconds to 
3.0 minutes. All have in ut transient 
protection to prohibit false triggering 
or damage to circuitry and are UL 
approved. And because Philips ECG 
re ays replace more original relay 
types than any other brand, there's 
no smarter choice. 

Philips ECG's PR -60 & PR -200: 
The Answer to Your Scope 
Probe Needs. 
Whether you're an engineer, techni- 
cian or a hobbyist, we've got the 
scope probes you're looking for. Not 
oily in terms of features-and 
these models are 
loaded-but 
in terms of 
value. Each 
has switch - 
able ground 
reference plus 
X1 and X10 
attenuation for 
a range of applications. And each is 
compatible with most popular oscillo- 
scopes. For the smart choice in scope 
probes, look to Philips ECG! 
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You know your business. You know 
what you need in electronic parts 
and supplies. And now you know 
where to get them. Philips ECG. Con- 
sistent high quality you can believe 
in. An incredible inventory of equip- 
ment and supplies. Reliable value all 
up and down the line. Contact your 
local Philips ECG distributor or call 
1-800-225-8326. It just might be the 
smartest call you make aliday. 

The Smart Choice. 

PhilipsECG 
A North American Philips Company 

©1988, Philips ECG 
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Figure 6. This capstan motor -drive IC for a GE VCR requires two power -supply inputs: +5V 
on pin 13 and +12V on pin 24. In addition, three other inputs are required for operation: 
a torque -direction signal on pin 11, a reference voltage on pin 15, and a speed -control signal 
on pin 16. 

corresponding change in output voltage. 
In servicing servo circuits in older 

VCRs, always perform the entire servo 
alignment before troubleshooting or 
replacing components. A large number 
of these units simply need their servo 
alignment touched up. Two examples 
are the Sony SL -5000 series and the 
RCA VKT series. I have repaired many 
of these machines by simply realigning 
the servo circuits. Another important 
point is to always perform the servo 
alignment after replacing parts in the 
servo circuits of these older machines. 
The newer PWM machines have few if 
any servo alignment adjustments. 

How the diagnostic device works 
So far, we have described the servo 

circuits up to the control voltages 
feeding the drive ICs. Individual parts 
for these motor assemblies often are not 
available, so we must treat them as black 
boxes. All you need to do is provide the 
motor with the proper inputs and 
monitor its performance. If it doesn't 
perform normally, it must be replaced. 
Figure 5 shows the schematic diagram 
for the servo diagnostic device. R3 pro- 
vides coarse speed adjustment while R4 
allows fine speed adjustment. R2 and 
R, provide adjustments of minimum 
and maximum voltage. These resistors, 
which are preset during construction of 
the device, center the adjustment range 
of the voltage divider to approximately 
half of V, , which is the operating 
point used by most VCRs. 

SI is a DPDT center -off switch that 
provides three operation modes: kick- 
start, run and stop. Sia is closed in the 
high position. Sib is closed in the low 
position. However, in the run position, 
neither section of Si is closed and 
therefore neither R2 nor R7 is by- 
passed. The run position is the normal 
operating position of the diagnostic 
device with the high and low positions 
being used only to either kick-start or 
stop the motor. Directly proportional IC 
systems use high to kick-start, run for 
normal operation, and low to stop the 
motor. Inversely proportional IC 
systems use low to kick-start, run for 
normal operation, and high to stop the 
motor. 

R1, R5 and RS provide current 
limiting during kick-start operation. The 
network comprised of R5, R, and CI 
forms a current -limiting filter. (Compo- 
nent specifications and part numbers are 
available in Table 1. Adjustment pro- 
cedures are available in Table 2.) The 
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only critical components are R, and R4, 

which must be 10 -turn linear taper pots. 
The basic function of my device is to 

provide a stable, precisely variable 
reference voltage. Breaking the servo 
loop at the motor -control voltage point 
and inserting the device allows you to 
troubleshoot the servo circuit quickly 
and accurately. The first step generally 
is to kick-start the motor to get it 

rotating and then determine if it will run 
at the correct speed. Failure of the 
motor to perform properly points to the 
motor as the defective component. After 
the motor has been cleared, the device 
allows the VCR to be run with an ac- 
tual tape while real-time normal 
operating conditions exist. With S, in 
the center -off position, both switches 
are open and the device is in the run 
position. With S,, closed, the device's 
output voltage is forced into a higher - 
than -run state. This higher -than -run 
voltage will kick-start those servo cir- 
cuits whose motor speed is directly pro- 
portional to the control voltage; the 
voltage will stop those circuits whose 
motor speed is inversely proportional to 
the control voltage. With Si, closed, the 
output voltage is forced lower than nor- 
mal. Again, depending on the particular 
VCR, this will either kick-start or stop 
the motor. 

R, is normally set to mid -range in- 
itially. R, is adjusted until the output 
voltage corresponds to a motor speed of 
slightly faster than normal SP speed. 

Table 1 

Parts list 
Part Specifications 
R1, R8 2.2K2 (1/4W, 5%) 
R2, R, 10k4 trimmer pot 
R3 10kQ2, 10 -turn pot 

(Clarostat 73JA series) 
R4 100Q, 10 -turn pot 

(Clarostat 73JA series) 
R5 4.7k4 (1/4W, 5%) 
R6 2M4 (1/4W, 5%) 
C1 0.1µF Mylar 
S1 DPDT center -off 

Table 2 
Adjustment procedure 

Step 1: Place R3 and R4 to 
mechanical center. 

Step 2: Apply +5V from positive 
input to ground. 

Step 3: Connect a DVM between 
the output lead and ground. 

Step 4: Place S1 in the low 
position and adjust R2 for 0.75V. 

Step 5: Place S1 in the high 
position and adjust R7 for 3V. 

For inversely proportional machines, 
this voltage would be lower than the nor- 
mal SP voltage of 2.5V. An input of ap- 
proximately 2.3V works well. After 
connecting the device and pressing play, 
I would place the switch in the low posi- 
tion momentarily to kick-start the motor 
before returning the switch to the run 
position. If the motor is OK, audio and 
video playback should be faster than 
normal. Coarse and fine controls (R, 
and R4) are then adjusted to slow the 
capstan down to the correct speed. 

Machines with directly proportional 
drive ICs would use an initial voltage 
setting that is higher than the normal SP 
voltage. These machines also will use 
the high switch position for kick 
starting. 

To understand how the device works 
with both proportional drive ICs and in- 
verse drive ICs, you need to understand 
how the motor -drive circuits of VCRs 
operate. Figure 6 shows a capstan 
motor -drive IC for a GE VCR. This 
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The complaint with this VCR (see Figure 8) was that 
it was shutting itself off. On the test bench, I observed 
that the capstan was not running during the play mode, 
yet the unit would fast -forward or rewind properly. In- 
serting the diagnostic device, I found that the capstan 
motor was capable of operating with the correct speed 
and torque. Checking the FG input signal on pin 5 of 
IC201, I found an abnormal ac waveform of much too 
high a frequency. Furthermore, this waveform existed 
even in the stop mode with the capstan flywheel sta- 
tionary. Tracing the circuit back, I found that IC203 
was oscillating. Momentarily flexing the board caused 
the oscillation to stop, and close inspection of the foil 
side disclosed a poor solder joint to pin 7 of plug 
P2D03. This pin is the low side of the FG head, and 
with this open connection, the circuit broke into oscilla- 
tion. Repairing this solder joint returned the VCR to 
normal operation. 
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Main article continued from page 25. 
motor -drive IC requires two power - 
supply inputs: +5V on pin 13 and +12V 
on pin 24. In addition, three other in- 
puts are required for operation: a 
torque -direction signal on pin 11, a 
reference voltage on pin 15, and a speed - 
control signal on pin 16. The torque - 
direction input is a tri -state digital in- 
put that tells the drive IC which direc- 
tion to spin the motor-OV signifies for- 
ward, 2.5V signifies stop and 5V 
signifies reverse. The reference input is 
a constant 2.5Vdc level to which the 
speed -control signal will be compared. 
The drive IC compares the speed - 
control and reference inputs, then ad- 
justs the motor speed in accordance with 
the degree of difference between them. 
The larger the difference, the faster the 
motor speed. The particular IC shown 
in Figure 6 decreases motor speed as the 
speed -control voltage increases; it in- 
creases motor speed as the speed - 
control voltage decreases. In other 
words, the higher the speed control 
voltage, the slower the motor. 

These drive ICs are very high -gain 
devices in that very small changes in the 
speed -control voltage correspond to 
large changes in motor speed. 
Therefore, to manually control the 
motor accurately, you must be able to 
adjust the speed -control voltage in very 
small increments. To accomplish this, 
the diagnostic device has to be a precise- 
ly adjustable voltage divider network. 

With the device, I can fine-tune the 
speed -control voltage with a degree of 
precision exceeding ±0.01 volts. At first 
glance, you might think that the device 
could be replaced with a simple variable 
bias box. However, no bias box is go- 
ing to supply vernier adjustment. 

The choice of components in the 
diagnostic device was dictated by several 
design criteria. The voltage divider net- 
work had to be fairly low -impedance to 

prevent the possibility that the drive IC 
might load down the device. The need 
for precision control mandated both the 
100:1 ratio between the coarse and fine 
adjust posts and the use of 10 -turn con- 
trols. In theory, C) could be eliminated 
from this dc circuit. However, I have in- 
cluded it for filtering purposes. In the 
real world, stray ac signals are floating 
everywhere. Because of the fairly long 

Continued on page 41. 

Using the kick-start function 
In case you were wondering, kick- 

starting is not dangerous or damaging to 
the VCR. In fact, all VCRs automatical- 
ly kick-start the motors each time they 
are started. Kick-starting is necessary to 
overcome the friction in a stopped motor. 
The kick-start procedure involves 
momentarily starting the motor at a faster 
than normal speed and then letting it 
coast down to the correct operating point. 
For instance, look at the GE VCR in 
Figure 6. If I apply exactly 2.3V to the 
speed -control input with the motor stop- 
ped, nothing would happen. However, if 
I apply 2.3V and momentarily spin the 
capstan flywheel with my finger, the 
motor will take off and run. Because this 
IC increases motor speed as speed - 
control voltage decreases, I can electrical- 
ly kick-start the motor by momentarily 
starting the motor with a lower than nor- 
mal voltage. With the diagnostic device, 
this is accomplished by placing the switch 
in the low position. The procedure is 

really just equivalent to starting the motor 
in fast -forward speed to get it going. 

To illustrate kick start, refer to Figure 
8. IC203 contains a summing speed - 
control voltage amplifier (the op -amp on 
pins 12, 13 and 14). Pin 12 is the capstan 
phase -control voltage input; pin 13 is the 
capstan speed -control voltage input. In 
the stop mode, Q2, is on and keeps pin 
12 low. This keeps the op -amp output low 
and the motor stopped. When the system - 
control circuit commands the capstan to 
turn, Q2, turns off and pin 12 floats to 
the default value of 2.5V. Because the 
motor is stopped, pin 13 of IC203 is low. 
With pin 12 at 2.5V and pin 13 at OV, the 
output pin 14 will be at Vcc or 9V. This 
output will cause the motor to begin turn- 
ing rapidly. IC201 then senses the motor 
speed and adjusts pin 13 of IC203 until 
the capstan speed is correct. Thus VCRs 
automatically provide their own kick- 
start. The diagnostic device simply 
mimics this feature. 

(P2002 MAIN C.B.A. 
SERVO SECTION) 
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Figure 7. A general flowchart for troubleshooting with the device. Voltage -control logic varies from manufacturer to manufacturer. 
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Product safety should be considered when 
component replacement is made in any area 
of a receiver. Components marked with a I 

and shaded areas of the schematic diagram 
designate sites where safety is of special 
significance. It is recommended that only ex- 
act cataloged parts be used for replacement 

To 
SELECTOR P W B 

TO 
SELECTOR P W B 

L 

of these components. 

Use of substitute replacement parts that do 
not have the same safety characteristics as 
recommended in factory service information 
may create shock, fire, excessive x-radiation 
or other hazards. 

This schematic is for the use of qualified 
technicians only. This instrument contains no 
user -serviceable parts. 

The other portions of this schematic may be 
found on other Profax pages. 

Reprinted by permission of the Hitachi Corporation of America 
Copyright 1988, Electronic Servicing & Technology, P.O. Box 12901, Overland Park, KS 66212. 
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Product safety should be considered when component replacement is 
made in any area of a receiver. The shaded areas of the schematic 
diagram designate the components in which safety is of special signifi- 
cance. It is recommended that only exact cataloged parts be used for 
replacement of these components. 

Use of substitute parts that do not have the same safety characteristics 

as recommended in factory service information may create shock, fire, 
excessive x-radiation or other hazards. 

This schematic is for the use of qualified technicians only. This instru- 
ment contains no user -serviceable parts. 

The other portions of this schematic may be found on other Profax pages. 
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Product safety should be considered when component replacement is 
made in any area of a receiver. The shaded areas of the schematic 
diagram designate the components in which safety is of special signifi- 
cance. It is recommended that only exact cataloged parts be used for 
replacement of these components. 

Use of substitute parts that do not have the same safety characteristics 
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excessive x-radiation or other hazards. 

This schematic is for the use of qualified technicians only. This instru- 
ment contains no user -serviceable parts. 

The other portions of this schematic may be found on other Profax pages. 
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Product safety should be considered when component replacement is 
made in any area of a receiver. The shaded areas of the schematic 
diagram designate the components in which safety is of special signifi- 
cance. It is recommended that only exact cataloged parts be used for 
replacement of these components. 

Use of substitute parts that do not have the same safety characteristics 
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as recommended in factory service information may create shock, fire, 
excessive x-radiation or other hazards. 

This schematic is for the use of qualified technicians only. This instru- 
ment contains no user -serviceable parts. 

The other portions of this schematic may be found on other Profax pages. 
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Product safety should be considered when component replacement is 
made in any area of a receiver. The shaded areas of the schematic 
diagram designate the components in which safety is of special signifi- 
cance. It is recommended that only exact cataloged parts be used for 
replacement of these components. 

Use of substitute parts that do not have the same safety characteristics 
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as recommended in factory service information may create shock, fire, 
excessive x-radiation or other hazards. 

This schematic is for the use of qualified technicians only. This instru- 
ment contains no user -serviceable parts. 

The other portions of this schematic may be found on other Profax pages. 
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Product safety should be considered when compo- 
nent replacement is made in any area of a receiver. 
The shaded areas of the schematic diagram desig- 
nate the components in which safety is of special 
significance. It is recommended that only exact 
cataloged parts be used for replacement of these 
components. 

Use of substitute parts that do not have the same 
safety characteristics as recommended in factory 
service information may create shock, fire, excessive 
x-radiation or other hazards. 

This schematic is for the use of qualified technicians 
only. This instrument contains no user -serviceable 
parts. 

The other portions of this schematic may be found 
on other Profax pages. 
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