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Synthesized In-Circuit LCR/ESR Meter

First handheld unit to incorporate bench

performance on the market

® Measures Z, L, C, DCR, ESR, D, Q and O

¢ Tests I00Hz, 120Hz, IkHz, IVrms, 0.25Vrms,
0.05Vrms

* Dual LCD display

* Infrared RS-232 interface capability

* SMD tweezer probe included

Model 885 Circle (1) on Reply Card

Test Bench High Performance DMM

Heavy duty design with double injection
molding for better grip and shock protection.
® True RMS

® Resistance measurement

® RS-232 - PC link interface for data acquisition
* Logic probe

e Data hold

Circle (2) on Reply Card

Model 390A

Model 206
Network/PC Cable Tester

¢ Tests printer, monitor, modem, mouse ex-
tension, BNC coax, RJ4S, 1394 & USB cables
* Detects open, short, miswire, continuity,
game and pin configuration
 LED display
* Reverse test
* Auto and manual modes
Circle (3) on Reply Card

New, attractive and

compact, B&K Precision’s

family of bench instrumerts

“ allow you to build
Model 1651A -

Triple Output DC Power Supply

* Two OVDC to 24VDC outputs
* Fixed SV output
* Adjustable current limiting
e Short circuit protection
e Connect outputs in series for higher voltage
output or in parallel for higher current output
Circle (4) on Reply Card

YOUr own Les

No Kidding.

B&K Precision’s line of Bench Test ~ B&K Precision offers an extensive line

For more information on how you

Model 4040A

20 MHz Sweep/Function Generator

* 0.2Hz to 20MHz
* AM and FM modulation
* Burst operation
* External frequency counter to 30MHz
e 5 digit LED display
Circle (5) on Reply Card

Equipment has a new modern look
with all of the same great features
such as large, bright, easy-to-read
displays and simple easy-to-use
controls. The new power supplies
provide the versatility and reliability
required for a broad spectrum of
laboratory and service applications.

r* W7 |
-‘A—N—

of high performance signal generators
including function, sweep/function,
RF, audio, and arbitrary waveform
generators.

And the versatile Bench Digital
Multimeters (DMM) offer a variety of
important features at attractive prices.

can change bench testing from a chore
into child’s play, visit our Web Site at
bkprecision.com or call us toll-
free at (800) 462-9832 for a

new full line catalog,

1031 Segovxo urda Placentia, CA 92870

[714) 2379220 Fax: (714) 2379214

bkprecision.com

Circle (6) on Reply Card
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by Nils Conrad Persson

CAN GPS ASSIST AN EDITOR LOST IN THOUGHT?

I was headed to downtown Kansas City last Saturday. Just
before I reached my exit, traffic in front of me had come to
almost a complete stop. I had left plenty of room between me and
the car in front of me, so I was able to slow quickly, alerting the
driver behind me that there was trouble ahead, then proceed
slowly, eventually changing lanes to exit the highway a couple of
exits before I had originally intended to exit.

The problem was some kind of accident. There was a wrecked
car in the center lane, and several emergency vehicles with lights
flashing.

[ wonder what might have happened if I had a device in my car
that allowed me to check a map of the area, and I was looking at
that device instead of keeping my full attention on the road
ahead. I had only a few seconds to see the problem and take my
foot off the accelerator and move it to the brake while I decided
if I should change lanes or stay in my lane. If my attention had
been directed to something in the car, instead of the rapidly
changing situation outside, even for a few seconds, I might have
plowed right into the rear end of the car in front of me.

Of course, that kind of thing happens now. People do all kinds
of things while they're driving: read, shave, eat, drink, talk on the

- cell phone, and if they’re not paying attention and an emergency
situation crops up, they could easily have an accident.

If the trend in electronics continues as it seems to be going, the
potential for distraction in automobiles will increase. A number of
things are happening on the automotive electronics front that may
soon result in an increase in the number of electronics products in
cars. For starters, if they haven't already completed the effort, elec-
tronics manufacturers and auto manufacturers are working togeth-
er to design a standard bus that will allow all of the electronics
devices in a car to be interconnected without the need to make the
maze of wires in a car even more complex than it already is.

Another factor contributing to the proliferation of electronics
devices in cars (and elsewhere, of course) is the simplification of
adding electronics functions. Integrated circuit fabrication has
become so routine, and the ability of semiconductor manufactur-
ers to manufacture ICs of increasing complexity and functionali-
ty, that the cost of adding electronics functions to products has
decreased dramatically. For example, in an editorial in an earlier
issue of ES&T about “Bluetooth,” a standard for adding communi-
cations capability to computer-based devices, we reported that
this communications capability could be added without apprecia-
bly increasing the cost of the device. Semiconductor manufactur-
ers are quick to recognize opportunities for them to produce
inexpensive, easy to adapt, devices that increase the functionali-
ty of products, so manufacturers of all kinds of products, from
automobiles to home appliances can offer these added functions
quickly and with little fuss.

Advancing bandwidth capacity is another factor cited in the
increasing numbers of devices that use and transmit and receive
information. Certainly, bandwidth is increasing in a number of
ways. High data capacity telephone lines, cable modems, and
satellite modems provide huge pipes for data to flow through.
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Another phenomenon providing increased bandwidth is the effi-
cient use of what bandwidth is available. For example, cellular
telephone systems use the same frequencies over and over in the
different spatially separated “cells,” thus conserving what radio
spectrum resources there are.

Moreover, people want these things. A consumer with children
looks at a minivan or SUV that has a video screen and a VCR or
DVD player in it for the back seat, and recognize that if they can
play “Toy Story,” or “The Lion King,” or “The Little Mermaid”
while they're on a trip, they might be able to get through an
entire day without hearing the little ones saying “Are we there
yet?,” or “Mommmmmmmmmmy, Chuckie’s looking at me.”

There’s more afoot than just the addition of consumer elec-
tronics in cars, however. Already, it’s possible to subscribe to a
service that uses a global positioning system to keep track of
where the car is at all times. A future plan is to equip cars so that
they can connect to the Internet. That’s not necessarily a bad
thing. In fact, it's probably a good thing, as long as drivers use
such capabilities wisely.

It probably isn't any more dangerous for a driver to access the
Internet while he's driving than it is for a driver to try unfolding a
paper map and try to figure out where he’s going. However, being
an extremely cautious driver, I think it’s a bad idea to do either
one. It makes a lot more sense to find a safe place to stop, then
use the map, or connect to the Internet and download a map
than to keep driving while trying to do either.

The automobile is only a special case of using today’s technolo-
gy to remain connected to the world via the Internet. Here’s what
a page at the website of a company called Xilinx has to say about
the proliferation of “information appliances”. “Information appli-
ances are an emerging category of digital consumer electronics
that provide the consumer with a low-cost, easy-to-use, instant on
device, providing lightweight, reliable, special purpose access to
the features and benefits of the internet. These consumer
devices enable infotainment. They provide the ability to access e-
mail on the move, check driving directions when on the road,
manage appointments and schedules when waiting at the doc-
tor’s office, and play video games while relaxing on the sofa.”

Every once in a while, I find myself wishing that engineers and
manufacturers of these devices would just slow down, let us mere
mortals catch our collective breath, and learn to cope with all of
the wonders they've already provided us with before inventing
the next wave of awe-inspiring electronics products. But, of
course, I know that that will never happen. The endless stream of
technical innovation is self sustaining. So all any of us can do is
to try to deal with all the innovation even while it's in full flow.

And, just in case the guy in the next car isn’t as smart and as cau-
tious as we are, and might be looking at an internet-generated map
while he's driving, instead of giving his full attention to the road,
maybe we should all give ourselves an extra car length or two.

MPWV\
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Japan’s Aiwa To Slash Work Force

TOKYO - based on increased price-
cutting competition from manufacturers
in China and a worldwide economic slow-
down, Japanese electronics maker Aiwa
Co. will reduce by half its global work
force to about 5,000 within the year com-
bining operations into one factory. .

Hurt by dropping demand for the com-
pany’s products, the Sony Corp. sub-
sidiary will also cut back output of unprof-
itable televisions and other items, shifting
to more. profitable digital products,
including a portable audio player, said
Aiwa spokesman Masahiro Ashino.

Aiwa estimates the restructuring will
reduce annual sales by about 30 percent

Sears Will Acquire
Montgomery Ward A&E

Sears, Roebuck & Company plans
to buy 18 former Montgomery Ward
department stores and 10 auto centers
from the failed retailer. Sears also said
it would acquire Ward’s repair busi-
ness, A&E Signature Service, and that
it reached an agreement in which it
could provide service to 2.4 million
customers who had service contracts
for home appliances, electronics and
other products with Ward, based in
Chicago, filed for bankruptcy protec-
tion Dec. 28 and has closed the last of
its 250 stores .

to approximately 200 billion yen ($1.6
billion) in fiscal 2002 from its current 300
billion yen ($2.4 billion), Ashino said.
By March 2002, Aiwa said it will shift
operations from its main factories in

northern Japan, Malaysia and Indonesia
into one factory, Ashino said. The com-
pany has yet to choose that location.
Sony holds a 50.5 percent stake in
Aiwa, which was founded in 1951.

Jensen Transformers Promotes Dave Hill to General Manager

Van Nuys, Calif.,
Jensen Transformers,
announces the pro-

motion of Dave Hill

General Manager.
Bill Whitlock,
president of Jensen
“Dave has
been with us for over 20 years and he has
contributed significantly to the growth
and profitability of the company. I have
complete confidence in Dave’s ability to
both manage the company and help to pio-

stated:

neer new markets for our growing port-

to the position of

folio of products.™

As the General Manager, Hill's respon-
sibilities include overseeing all sales,
marketing, trade show, personnel, and
inventory management operations.

Hill joined Jensen Transformers in June
of 1980 and became VP of Operations in
July of 1989. During his tenure, Hill built
the Company’s customer support system
and was instrumental in developing the
ISO-MAX® line of audio and video
eround isolators.

Jensen Transformers, founded in 1974,
is a leading manufacturer and developer
of high performance audio transformers.

Rolling Electric Blackouts Affects Service Availability

Hitachi’s Walt Herrin reported ““rolling
blackouts™ throughout California on
March 19 amid predictions that they will
continue.  While no one has advance
warnings as to when these blackouts will
appear, Hitachi has provided these guide-
lines as to the affect on its response
capability:

I) Blackouts in the San Francisco/Bay
arca may affect their Service Division e-

mail; and the Corporate website,
www.hitachi/CE.com.

2) Blackouts in the San Diego area may
affect their Service Division Website
www.hitachiserviceusa.com; on-line
Parts Ordering system; and the telephone
service within their building (Technical
support, parts, warranty, etc.)

Herrin asked for everyone’s patience
and understanding during these periods.

Panja Closes $5 Million Private Equity Placement

Richardson, TX - Panja Inc.

(Nasdaq:PNJA) announced the closing of

a $5.0 million private equity placement.
The investor group led by Scott Miller, the
company’s founder, president and chief
executive officer has purchased 1,161,116
shares of common stock. The transaction
had previously been announced as a $5.5
million capital commitment on February
23, 2001. Panja plans to use the proceeds
of the private placement to supplement the
company’s working capital and to fund the
development of the company’s products.
Panja designs, develops. and markets
advanced electronic equipment software
that extend Internet content to non-PC
devices that target both the consumer and

enterprise markets. These devices deliver
information and entertainment direct to
existing electronic devices, including
stereos and televisions, to optimize the
benefits of broadband access. Panja’s

strategy is broadband entertainment appli-
cations, further integrate its products with
other devices, and lead the creation of
solutions that extend the Internet beyond
the PC.

NTE Electronics Purchases ECG Bloomfield

Bloomtfield. NJ-NTE Electronics, Inc..
worldwide supplier of electronic compo-
nents, has officially announced the com-
pletion of its acquisition of ECG. All
assets. trademarks and registrations will
now be under NTE's ownership and have
been transferred to the company’s New
Jersey headquarters.

ECG had been a supplier of replace-
ment components for the commercial,
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industrial OEM/MRO, computer, and
communication industries. Some ECG
products will be assimilated under the
NTE name and brand while others will
remain under the ECG name.

NTE supplies private label semiconduc-
tors, relays, capacitors, resistors, and hook-
up wire. Additionally, NTE has master dis-
tribution agreements with other major
brands.
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N ews (continued)

CEA and JEDEC Cooperate on New Conference to Showcase Technology

The Consumer Electronics Association
(CEA) and JEDEC announced ajoint part-
nership to create a new conference enti-
tled EdgeTech: Emerging Technologies
Showcase. The conference, showcasing
the latest semiconductors to hit the market
in the next year, will be held August 19-
21, 2001 at the Aladdin Resort & Casino
in Las Vegas, NV.

EdgeTech will provide companies,
engineers, semiconductor buyers, finan-
cial market analysts, sales and marketing

executives and product managers the
opportunity to display their innovative
new technologies and devices, while
offering the industry the chance to learn
about these exciting new products while
they are still in development.

EdgeTech will consist of three tracks,
the first educating attendees on how to
build the technology, the second explain-
ing how to produce and sell the technol-
ogy, and the final track will showcase
technology in  the marketplace.

Companies can display new technologies
recently available on the market in five-
minute demonstrations as well. The tracks
will feature experts and leaders from all
aspects of the consumer and semicon-
ductor technology industry.

“Registration for EdgeTech will open
online in May. Companies interested in
showcasing their technology at EdgeTech
should contact Lisa McKellar at CEA
at (703) 907-7047 or e-mail at
Imckellar@ce.org.

HamePIug Powerlme Alllam:e Joined by Xilinx

Bzelby, dzrector of sty ategzc ‘
applications for Xilinx, Inc.

Xilinx announced today its member-
ship in the HomePlug Powerline Alliance,
Inc. HomePlug is a nonprofit corporation
established to provide a forum for the cre-
ation of specifications for worldwide
home powerline networking products and
services and to accelerate the demand for
these products and services through the
sponsorship of market and user education
programs. HomePlug has chosen
Intellon's high-speed powerline network-
ing technology as the baseline upon which
to build the first-generation specification
offering 10 Mbps data rate, clear compat-
ibility, and ease of implementation.

“Industry leaders in technology, silicon,
software, hardware, retail, and services are
working together to accelerate the estab-
lishment of a specification, the develop-
ment of products, and the adoption by con-
sumers of home powerline networking,
said Alberto Mantovani,
HomePlug and division director of Small
Business and Consumer Networking and
Personal Computing for Conexant
Systems, Inc. “Xilinx reaffirms the
strength of HomePlug's membership and
we are very pleased to have this industry-
leading company joining the alliance.”

“Residential powerlines are the most per-
vasive network in the world today and offer

a cost-effective, easy-to-use home net-
working solution for consumers,” said
Robert Bielby, director of strategic applica-
tions for Xilinx, Inc. “Membership in con-
sortia such as HomePlug is an important
aspect of our eSP initiative, allowing us to
provides designers with insight into emerg-
ing and evolving standards, along with rel-
evant resources and solutions through our
highly successful eSP web portal.”
HomePlug Powerline Alliance, Inc. is a
nonprofitcorporation established to provide

aforum for the creation of specifications for
home powerline networking products and
services; and, to accelerate the demand for
these products and services through the
sponsorship of market and user education
programs. HomePlug founding member
companies are: 3Com, AMD, Cisco
Systems, Compagq, Conexant, Enikia, Intel,
Intellon, Motorola, Panasonic, SONICblue,
RadioShack, and Texas Instruments.
Additional information about the alliance is
available at http://www.homeplug.org/.

president of

IBM Unveils Family of MPEG-2 Encoder Chips for
Professional Broadcast Industry

IBM announces a new family of single-
chip video encoders that can help broad-
casters generate higher quality video over
existing communications lines.

Called the IBM eNV SD encoders,
these products are the latest in a line of
IBM solutions designed to meet the needs
of the communications and broadcast
industries in improving video quality.
IBM's eNV SD encoders are also suitable
for applications requiring lower band-
width such as video conferencing equip-
ment, cable head-ends and satellite news
gathering.

“IBM has long been a leading supplier
of MPEG-2 encoders, having brought
multiple encoders and decoders to the
marketplace for broadcast applications,”
said Christine Harasymczuk, marketing
manager, Digital Video Products Group,
IBM Microelectronics. “IBM’s new 4:2:2
and 4:2:0 MPEG-2 video encoder chips
are a compact, high quality solution that
offer more integrated features for stan-
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dard definition (SD) applications, com-
pared to previous-generation encoders.”

IBM's newly-announced eNV SD
encoders offer a host of integrated fea-
tures such as:

* A common hardware platform for the
4:2:2 and 4:2:0 chip packages, making it
possible for makers of professional video
equipment to develop a single board
design for multiple products.

* Encoding support up to 4:2:2P@ML
with a search range of up to +/-200H and
+/-128V.

* Integrated resizing and noise reduc-
tion filtering options which produce high-
er visual quality at lower bit rates.

* A single memory interface provides
economies through critical board space
savings, and reduces overall board design
complexity.

* Packetized Elementary Stream (PES)
output support, which helps simplify
video time stamping and A/V synchro-
nization functions.



Rewritable Disk Systems [0
DVD Video Player Circuits

by John A. Ross

hile examining the operation

of DVD video player system,

this article shows the integra-
tion involved with typical DVD video
player operations. DVD video players
and recording systems contain a wide
variety of circuits including optics, ser-
vos, digital signal processors, microcon-
trollers, video and audio encoders and
decoders, and amplifiers. Using the block
diagram of a Zenith DVD video player as
atemplate, we can illustrate how the indi-
vidual circuits affect the operation of
DVDsystems. Figure 1 isablock diagram
of the player.

Ogtical Pick-Up and
ervo Electronics

The optical electronics features the
optical unit, the servo motor assemblies,
and a five-channel motor drive IC. The
KA3(32 motor drive IC (Figure 2) uses a
transformerless BTL driver to drive the
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i ‘Syqun‘ e »— Switches
\ Controller ——
|

Figure 1. Block diagram of a DVD player.

tracking actuator, focus actuator, sled
motor, spindle motor, and tray motor. The
device features built-in thermal shut-
down, voltage lockout, overvoltage pro-
tection and mute circuits. A fully inte-
grated digital servo controls the spindle
motor speed and responds to the disc rota-
tional speed.
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Figure 2. KA3032 motor drive IC.
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Signal Processing
The video signal begins with informa-
tion accumulated by the pick-up assembly
from the disc (Figure 3). From there, the
signal progresses through the RF Signal
Processorand to the DVD DSP (digital sig-
nal processor). Output signals from the
DVD DSP travel to the system microcon-

troller and the MPEG decoder.

RF Signal Processor
Information embedded in an RF signal
transfers from the OPU to the main cir-
cuit board through a ribbon cable to IC
2A1, the RF Signal Processor. IC 2Al
amplifies and equalizes the RF signal
before the signal exits toIC201, the DVD-
DSP. In addition, the circuit includes
Internal RF AGC circuits, an internal
APC circuit, an internal auto asymmetry
circuit, an internal disc defect detector,
and internal focus protect function against
disc defects. Figure 4 is a schematic dia-

gram of the RF Signal Processor.

DVD Digital Signal Processor

1C201 provides anumber of functions for
the DVD video player (Figure 5). The ana-
log front-end converts the high frequency
input signal to the digital domain through
the use of an 8-bit analog-to-digital con-
verter. An AGC circuit operating before the
ADC circuit establishes the gain control
needed for obtaining optimum performance
from the converter. An ADCCLC circuit

Electronic Servicing & Technology 7



RFAPR. AFCan,
TE Vrof 4 2, MRATZC
SENS, FOK, 8LD_FG.
OVD:ABCD 4 ez HOuW| 5, MBOATO, DEFECT, DSP_SENSE

PICK oA %Wﬂ% ucom

up wareg o FE.TERPRR.SBADOD Y XLATS_CLK, §_OATA L

7 1C201 o 1C206

TA1254F DVDSP-3301 __l/_wpm*’ p—

RF Signal A CD/DVDDSP | & Aops) s
Processor oot ok ece DVD SERVO _H_—,] 207 ;| upea

vr

z

N "1 ox wPEG

w

SPINOLE_DRV|
l DRAM
1C400 ki 256K x 16bit
B m“' 85 BA5983
wnad | Motor Driver | |Power Driver
"o Jocus, ecking, loading. sied SPINOLE_FG. SLD_FG

ucom

loading dve: w

Figure 3. Block diagram of the DVD player video signal.

provides the clocking synchronization for
the operation.

When the amplified and equalized RF
signal enters the DVD DSP circuit, a por-
tion of the DSP serves as a data slicer,
functions as a 16-to-8 bit decoder, and
establishes error correction. With the
playback information still embedded in
the RF signal, the data slicer retrieves the
embedded data and temporarily stores the
data in the memory found at IC205. From
that point, the data travels to the 16-to-8
bit demodulator located within IC201.

A phase-locked loop and bit detector
form a subsystem that recovers data from
the channel stream. The block corrects
asymmetry, performs noise filtering and
equalization and finally recovers the bit
clock and data from the channel through
the PLL. The advanced bit detector offers
improved data recovery for multi-layer
discs and contains two extra detection cir-
cuits to increase the margins in the bit
recovery block:

16-to-8 Bit Demodulator

Two synchronization counters work
within the DSP to detect the frame syn-
chronization signals. A coincidence
counter detects the coincidence of suc-
cessive sync frames and generates a sync
coincidence signal when two syncs occur
1488 +/- EFT+ clocks apart. The main
counter partitions the EFM+ signal into
16-bit words and resets after the genera-
tion of a sync coincidence and after find-

ing a sync within +-10 EFM+ clocks of
the expected sync position.

As a whole, the demodulator decodes
the 16-bit EFM+ data and subcode words
into 8-bit symbols. The DVD header
processor accumulates a selection of bytes
from the beginning of the DVD sector. In

addition, the DVD header processor
defines two header modes for reading the
normal sector headers and for filtering the
disc physical format information from the
control data block in the lead-in area.

Error Correction

Once the decoding has occurred, the
signal progresses through error correction
for the restoration of any lost bits of data.
The double-pass C1-C2 error correction
corrects as many as 5 C1 frame errors and
16 C2 frame errors. At the first stage, a
Cross Interleave Reed-Solomon error
correction decoder uses four of the error
correction bytes to check for correctable
errors that could occur during the encod-
ing/decoding process. With interleaving,
the 24 data bytes and remaining error cor-
rection bytes pass through a set of delay
circuits before going through another
Reed-Solomon decoder. Each delay cir-
cuit causes the interleaving of the data so
that long error bursts spread through mul-
tiple passes of the second decoder.

The second decoder relies on the
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Figure 4. Schematic diagram of the RF signal processor.
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remaining error correction bytes to cor-
rect any other errors that may occur in the
data bytes. Within the second decoder,
interpolation reconstructs bad data that is
surrounded by good data.
amounts of data test as bad, the second

If large

decoder signals the microcontroller and
the audio mutes for a fraction of a second.
After the data bytes exit from the second
error correction stage, de-interleaving
restores the data bytes to the correct order.

Full depth PI and PO error correction
allows 5 corrections per PI row and full
depth (2t + e) lesser than or equal to the 16
corrections performed per PO column. The
error corrector also contains a flag con-
troller and assigns flags to symbols when
the error corrector cannot determine the
validity of the symbols. C1 generates out-
put flags that C2 reads after de-interleav-
ing for the purpose of generating C2 out-
put flags. An interpolator uses the output

SRAM
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DECODER
[ 12S-BUS block
OUTPUT [~ decoder
} J' INTERFACE output
CLOCK SPINDLE SuB-CPU
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ek inp GENERATOR MOTOR CONTROL SAKTass INTERFACE
motor control

Figure 5. Schematic diagram of the DVD DSP.

flags te conceal non-correctable errors.
The DVD header processor accumulates
a selection of bytes from the beginning of
the DVD sector. From there. the processor
defines two header modes. One header
mode allows the reading of the normal sec-
tor headers while
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to the front panel
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controls and the remote control circuits. As
the microcontroller accepts user commands
through the interface IC, it sends clock and
data signals along the main bus to the servo
centrol and signal processing circuits found
within the DVD DSP. In addition, the
mierocontroller also sends clock, data, and
reset signals to the ZiVA-3 MPEG Decoder.
Flash ROM, EEPROM, and DRAM store
static and dynamic commands for the
microcontroller.

The SH6417034 microcontroller uti-
lizes a RISC-type instruction set and inte-
grates the functions required for system
configuration onto a single integrated cir-
cuit. During operation, the microcon-
troller executes most instructions in one
system clock cycle and features a 32-bit
internal architecture for enhanced data-
processing capabilities.

With the device controlling all system
configuration functions, it also includes
peripheral functions such as large-capac-
ity read-only and random-access memo-
ries, a direct memory access controller,
timers, a serial communication interface,
an analog-to-digital converter, an inter-
rupt controller, and input/output ports.
External memory access support func-
tions allow direct connection to SRAM
and DRAM devices. In addition, the
microcontroller accepts data from EEP-
ROM devices programmed by users.

The SH6417034 includes a built-in clock
pulse generator that supplies the microcon-
troller and any connected external devices
with clock pulses. As the schematic shows,
the clock pulse generator consists of an
oscillatorand aduty cycle correction circuit.

Electronic Servicing & Technology 9



DVD Video Player Circuits (continued)

Through the use of the oscillator, the micro-
controller synchronizes to the oscillation
frequency of the crystal resonator.

An integrated bus state controller, or
BSC, divides address space and provides
control signals for memory and peripher-
al circuits. The functions found within the
bus state controller allow the connection
of the microcontroller directly to DRAM,
SRAM, ROM, or peripheral devices that
require address or data multiplexing. The
elimination of external interface circuits
through the use of the BSC decreases the
operating cost of the microcontroller and
facilitates high-speed data transfers.

Given the bus arbitration characteris-
tics of the microcontroller, the device can
release the bus to external devices as
requested. The SH6417034 utilizes two
internal bus masters with priority given to
the bus master residing within the main
processor. A second bus master resides
within the direct memory access con-
. troller. An external device has priority
when generating a BREQ bus request.

The four-channel direct memory access
controller operates in place of the proces-
sor and performs high-speed burst trans-
fers between external devices. The
devices must utilize a DACK transfer
request acknowledge signal and have
access to external memory, include on-
chip memory, and utilize on-chip sup-
porting modules. Using the DMAC
reduces the burden on the CPU and
increases overall operating efficiency.

In addition to communicating through
the main bus, the microcontroller also
relies on a serial communication inter-
face, or SCI. Given two independent but
identical channels, the serial communica-
tion interface supports asynchronous and
synchronous serial communication.
Moreover, the SCI has a multiprocessor
communication function that establishes
serial communication between the micro-
controller and the DVD DSP.

An analog-to-digital converter module
located within the SH6417034 accepts
analog signals over a maximum of eight
channels.  Operating by successive
approximation with a 10-bit resolution,
the A/D converter has a single mode and
ascanmode. In the single mode, the mod-
ule performs analog-to-digital conversion
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Figure 7. Block diagram of the video encoding and decoding portion of the player.

on a single channel. In the scan mode, the
module monitors analog inputs on one or
more channels. Analog-to-digital con-
version begins with the first channel in the
group and, once the first channel conver-
sion has completed, continues cyclically
with the next selected channels.

DVD-Video, NTSC, and PAL

DVD technologies rely on MPEG-2
encoding and decoding to ensure the high
quality reproduction of movies and other
video programming. Each disc contains
one track of MPEG-2 compressed digital
video either in the constant bit rate or vari-
able bit rate format. Because the encoding
processrelies on a 24 frame per second pro-
gressive source from the original film, the
MPEG-2 encoder embeds flags into the
video stream to ensure compatibility with
either 60Hz or S0Hz video standards.

A DVD manufacturer has the capability
toinclude additional video and audio so that
the disc will play in either a NTSC or PAL
standard player. However, including addi-
tional video or audio information decreas-
es the amount of available space for the
playback of the desired programming. In
almost all cases, the MPEG-2 video will be
stored in either the NTSC or PAL format.

Players using the PAL/SECAM stan-
dard can play NTSC formatted as well as
PAL formatted discs. To accomplish this,
the player partially converts the NTSC
signal to a 60 Hz PAL signal. The play-
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er uses the PAL 4.43 color encoding for-
mat at a 60 Hz scanning rate with 525
lines. Modern PAL standard televisions
can reproduce a picture given through this
type of signal. With all this, an NTSC for-
matted disc will play in a PAL standard
player while a PAL formatted disc will not
play in an NTSC standard player.

Encoding and Decoding

The video encoding and decoding por-
tion of the player consists of the ZiVA-3
MPEG A/V Decoder IC, the Philips
SAA7126 NTSC/PAL Encoder, two
Rohm BA7660FS 6dB Amplifier ICs, a
Clock Generator, and two sets of SDRAM
(Figure 7). Data travels to the circuits
from the Hitachi RISC microcontroller.
Outputs for the circuits include the Audio
I/F signals, the Audio/Video I/F connec-
tors, and the Servo I/F signals.

The audio decoding portion of the play-
er includes the Burr-Brown PCM 1716 and
PCM1600 audio digital-to-analog convert-
ers and four operational amplifiers (Figure
8). Input signals travel from the system
microcontroller and the MPEG A/V
decoder. Dolby Digital AC-3, Linear PCM,
or MPEG-2 audio output signals travel to
the audio/video connectors and support the
attachment of home theater systems.

MPEG Audio/Video Decoding
The ZiVA-3 decoder, manufactured by
C-Cube (Figure 9), implements 3D audio,
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Figure &. Block diagram of the audio decoding portion of the player.

karaoke functions, and DVD-Audio in the
player (Table 1). In addition, the ZiVA-3
decoder provides full NTSC and PAL
decoding in a 16-Mbit SDRAM environ-
ment. The ZiVA-3 decoder supports full
disc playback compatibility with DVD,
VCD, and CD-DA formats.

At the input, the ZiVa-3 Decoder
accepts 8-bit compressed data with the
data transfer rates varying according to
the interface. While a DVD interface has
acompressed data rate of 16 megabits per
second, an 8-bit host interface with burst

TABLEONE —
ZNa-3 DECODER FEATURES

Karaoke functions including voeai har~ u
mory, chorus, scoring, flange, rever-
beretion, and simulated stereo

Home theater effects mduding concert
hall, dynamic range compfession, and
grarhic equalizer :

- Dedicated Dolby Dlgnal 51-ehannel '
~ decoder

. ngtfal Theater Sound output

. 2/4/8-bits per pixel Onmmn Dlsp%ay

+ Zoom and fade-in/fade-out funcmonsfor
~ still and motion pictures e

+ MPEG-2, DVD-Audio, and CD-DA |
Output Channels — Dolby Digital or
MPEG-2 2- channel =6 channel Linear
PCN

SarrpleRates441 48,88.2,96, 1764
192kHz

data achieves a data transfer rate of 80
megabits per second. Burst data at the
DVD interface increases the data rate to
over 100 megabits per second.

NTSC/PAL Video Encoding
Figure 10 shows a schematic diagram of
the Philips SAA7126 NTSC/PAL digital

and PAL
Encoder also supports interlaced and non-
interlaced scanning formats.

standards. As a result, the

Input Signals

The video decoder expects digital Y,
Cb. Cr data with digital codes that meet
the CCIR 601 standard. Signals travel to
and from the Encoder through the 12 C-
bus interface. Operating as a standard
slave transceiver, the bus supports 7-bit
slave addresses and a guaranteed 400
kilobit per second transfer rate. The bus
relies on 8-bit subaddressing and includes
with write and readable registers.

For the chrominance and Composite
Video Baseband Signal, or CVBS, out-
puts, deviating amplitudes of the color
difference signals can be compensated by
independent gain control setting, while
gain for luminance is set to predefined
values. The respectively Cr-Y-Cb path
features a gain setting individually for
luminance and color difference signals.

Encoder Video Path
The SAA7126 Encoder uses the Y, U
and V baseband signals to generate lumi-
nance and color subcarrier output signals
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Figure 9. Functional block diagram of the ZiVA-3 decoder.

video encader used within the DVD play-
er. Basic encoding functions involve sub-
carrier generation, color modulation, and
the insertion of synchronization signals.
The SAA7126 encodes digital luminance
and color difference signals into analog
CVBS, S-video and simultaneous RGB or
Cr-Y-Cb signals while supporting NTSC

April 2001

suitable for use as CVBS or separate lumi-
nance and chrominance signals. Utilizing
gain levels achieved through the program-
mable setting of different black signal lev-
els, the encoder modifies the luminance
signal. After inserting a fixed synchro-
nization pulse tip level. the circuit sets the
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blanking level. To enable easy analog post
filtering, the encoder interpolates the lumi-
nance signal from a 13.5 MHz data rate to
a 27 MHz data rate and provides a 10-bit
resolution luminance output signal.
Circuitry within the encoder again uses
different gain levels to modify the
chrominance signal. To accomplish this,
the Encoder inserts a standard dependent
burst signal before the interpolation of
baseband color signals occurs. Given
programmable amplitude for the purpose
of providing either standard signals or
special effects, the baseband color signals
interpolate from a 6.75 MHz data rate to
a27 MHz data rate. Bypassing one of the
interpolation stages makes a higher color
bandwidth available for the
luminance/chrominance output.

RGB Processing

The RGB processing block dematrixes
the digital red and blue color difference
signals and the luminance signal to pro-
duce red, green and blue signals. Before
the dematrix operation occurs, the circuit
applies individual gain adjustments for
the signals along. In addition, the block
provides two times oversampling for the
luminance signal and four times over-
sampling for the color difference signals.

At the output of the processing block,
software controls orminimum output volt-
ages control the output signal given by
digital-to-analog converters. Along with
converting the encoded luminance and
chrominance signals from the digital for-
mat to an analog form with 10-bit resolu-
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Figure 10. Schematic diagram of the Philps SAA7126 NTSC/PAL digital video encoder.

tion, the converters also convert the red.
green and blue signals from digital-to-ana-
log at a 9-bit resolution. The processor
combines the luminance and chrominance
signals to produce a 10-bit CVBS signal.

Synchronization

The synchronization circuit operates in
either slave mode or master mode. When
operating in the master mode, the circuit
generates all necessary timing signals. As
aresult, the video signal can provide tim-
ing signals at the RCV 1 and RCV2 ports.
In slave mode, the circuit accepts timing
information either from the RCV pins or
from the embedded timing data found
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Figure 11. Burr-Brown PCM1716 stereo audio digital-to-analog converter.
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within the video data stream. The slave
mode operation also allows the interface
circuit to set a vertical sync, odd/even, or
field sequence signal at the RCV1 pin.

Filtering The Luminance and
Chrominance Signals
At input port LLCI, the encoder
accepts signals either from the PLL clock
generator through the MPEG decoder or
from the buffered on-chip clock desig-
nated as XCLK. As the encoder process-
es two independent data streams, the ris-
ing edge of LLC1 latches one data stream
and the falling edge of LLC1 latches the
other. As a result, the encoder can for-
ward one of the data streams containing
both video and on-screen display (OSD)
information to the RGB outputs.

Audio Decoding

The Burr-Brown PCMI716 stereo
audio digital-to-analog converter (Figure
11) includes a phase-locked loop circuit
that derives the system clock from an
external 27MHz reference frequency. The
converter works well for applications that
combine compressed audio and video data
such as DVD, DVD-ROM, set-top boxes
and MPEG sound cards. In brief, the
PCM1716 contains a third-order Delta-
Sigma modulator, a digital interpolation
filter, and an analog output amplifier.
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Figure 12. Rohm BA7660FS amplifier.

While the modulator can accept 16-, 20-,
or 24-bitinput data, the digital filter performs

an 8X interpolation function
and includes selectable features
such as soft mute, digital atten-
uation and digital de-emphasis.
The PLL accepts programming
for sampling at standard digital
audio frequencies as well as
one-half and double sampling
frequencies.

: Amplifying the Video
! El“-c Signal
: The Rohm BA7660FS
we [ h—r b / to]outct | amplifier (Figure 12) operates
% asa’75 ohmdriverthatincludes
GND | & == V fSlourcz | a6dBamplifierandthree inter-

nal circuits. The circuit drives
the composite luminance and
chrominance signals, as well
as RGB signals. Each load can
drive two circuits while using
a sag correction function to
reduce the capacitance of the
output coupling capacitor.

Because the amplifier operates from an
input voltage ranging frem 0Vdc to

S R

The%Standard for checkmg

Capacitors in-circuit

Good enough to be the
choice of Panasonic,
Pioneer, NBC,

ABC, Ford,

1.5Vdc, it can connect directly to the out-
put of a digital-to-analog converter. An
internal power-saving circuit provides
simultaneous muting on all three chan-
nels, and output pin shorting protection.
In addition, the circuit features an inter-
nal output protection circuit.

Conclusion

As the article shows, DVD video play-
ersand recording systems employ complex
circuitry because of the need to process the
combination of optical, mechanical, video,
and audio signals found within the DVD
structure.  Although DVD players have
consistently dropped in price, DVD
recording systems continue to range from
the approximate $200 range for PC drives
to more than $5,000 for stand-alone DVD
recording systems. Given the relative
infancy of the DVD system market, service
opportunities may exist. The combination
of vour experience and an understanding
of the processes operating within the DVD
system will ease the transition into this ser-
|

vice arena.
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Closed-Circuit TV H—

by the ES&T Staff

CCTV Systems Represent a Business Opportunity for Consumer
Electronics Service Centers

t’s interesting to watch the news on

TV when there's a report of a robbery

at one of the local 24-hour a day con-
venience stores. As often as not, you
watch the perpetrator walk into the store
and do his thing, then the com-

time. Here's another example of a CCTV
system: the various “cams’ that the local
TV stations have to show traffic, or weath-
er. They can be mounted high on build-
ings, on the station's broadcast tower, and

pany install a camera, adequately cooled,
in the oven to monitor the oven. The next
time the pileup occurred, the camera
recorded the cause. The belt had sprock-
et holes at each edge. Sprockets fed the

mentator says something like “If

anyone has information about this
individual, please call the TIPS hot-
line at 555-5555.” But there's no
way anyone could recognize the
culprit. Not even his mother. Not
from the poor quality images on
that videotape. Kinda makes you
wonder why that surveillance sys-
tem is there in the first place.

It doesn’t have to be that way, of
course. Surveillance cameras are
capable of producing a good, use-
ful, image. And the VCRs used to
tape the output from the camera are
capable of reproducing a good

Configuration
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VCR

out

OO

IN

VCR IN ]
VCR OUT

MON 1
MON 2

Live Displays:

Full Screen

Quad

image. The problem is that many of

these systems just aren't maintained
the way they need to be. Those
VCRs operate continuously, some-
times 24 hours a day. They need to be
cleaned, lubed, adjusted periodically, but
sometimes they’re neglected.

CCTYV systems represent a business
opportunity for consumer electronics ser-
vice centers. The following provides
some ideas on the subject.

Keeping an Eye on Things

In this complex, crazy. go-go world of

today, it’s sometimes hard to watch all the
things we need to watch. If you're in your
home office, and your sick child is asleep
in the nursery, how do you keep an eye on
him. If you have a nanny and you suspect
her of being abusive to your child, or pil-
fering your things, how do you find out for
sure. If your parents are elderly and frail
and you want to make sure theyre okay,
but you have to work, or attend to your own
home, how do you monitor them.

The answer to all of those things is: a
closed circuit TV system. A closed circuit
TV system provides people with a way to
have eyes in more than one place at one

are frequently used to show time-lapse
sequences of how storm clouds developed
and then dissipated, or even how snow
accumulates then melts on a given day.

Here in the city of Overland Park, KS,
there's a move afoot to link the TV cam-
eras that are used to monitor traffic at
major intersections to the internet so that
citizens can look at the traffic patterns
before they venture out, and adjust their
routes accordingly.

And, of course, there are lots of other
places that could use video surveillance:
the front door of the home, the pool area.
The website www.cctv-information.co.uk,
mentioned below mentions an innovative
use of a CCTV system. A bakery was hav-
ing a problem with a continuous, unat-
tended, oven. Every once in a while, there
would be a pileup of product, and that prod-
uct, and everything else being fed in on the
conveyor belt was ruined. A loss of a lot of
product.

The bakery couldn 't figure out what the
problem was. So they had a CCTV com-
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Figure 1. A "quad" can accept input from up to four video cameras. The output, which includes a matrix
of all four images, can be sent to a monitor, and recorded on a single video tape.

belt through the oven. At the time the pile-
up occurred, one sprocket hole that was
defective lined up with one sprocket fin-
ger that was defective and the belt mal-
functioned. The oven could go for long
periods of time without malfunction
because the alignment of the two defects
occurred only rarely. Replacement of the
defective parts eliminated the problem.

The applications of CCTV systems are
limited only by the imagination of people
working with the systems.

A Simple System

A CCTYV system can be very simple, or
it can be quite complex. And they can be
diabolically clever. One website we visit-
ed (www.cctvwholsalers.com) offers asys-
tem, so simple that just about anyone could
install it. The system consists of a clandes-
tine camera, and a radio-frequency trans-
mitter, built into a clock radio, and areceiv-
er that can pick up the signal up to several
hundred feet away. The receiver has a con-
nector that lets it be connected to a VCR.




If your customer suspects that the
nanny is pilfering the good silver, or
inflicting corporal punishment on the pre-
cious little one, you can install a system
such as this with no fuss or muss, and let
them catch her in the act.

A Complex System

CCTV systems can easily become quite
complex. If a large installation; factory,
hotel, hospital, airport, wishes to keep
track of activity at a number of points
within the facility, designing a system that
can monitor all of them has to be com-
plex. In this case, the output of two or
more cameras can be routed to a multi-
plexer, and from there to the receiver, and
thence to the videotape machine.

In CCTV parlance, a multiplexer that
can accept input from two cameras is
called a "duplexer." A multiplexer that
can accept input from four cameras is
called a "quad." Figure 1 is a block dia-
gram of a quad. The output of, say, a quad,
is such that the images from all four cam-
eras can be recorded in multiplexed fash-
ion on the videotape. Moreover, the sig-
nal that is fed to the monitor will show all
four images on a single monitor screen.

Maintenance of CCTV Systems

Even if a consumer electronics company
didn't want to get into installation of these
systems, it might be possible to add to the
company's bottom line by providing time-
ly maintenance on them. A couple of ways
to look into this would be to:

1) talk to several companies in the area

that install CCTV systems, or

2) approach companies that use CCTV
systems, to see if there is any opportu-
nity in maintenance of the systems.

Here are a few thoughts on mainte-

nance of CCTV systems that we adapted
from the Advanced Technology Video,
Inc. website.

* CCTV systems are built to be used
for long periods of continuous use,
often in adverse conditions.

« Use high grade (professional grade)
tapes.

* Make sure tapes are rotated. They
suggest that in an installation record-
ing at a speed that gives 24 hours of

recording on a tape, that the facility
have 31 tapes, one for each day of the
month, and use a new tape every day.
That keeps tapes from being used
continuously, and gives the user one
month's worth of tape record.

The VCR should be cleaned regular-
ly. The best policy here is to follow
the manufacturer's recommenda-
tions. Unlike a home VCR that runs
for a few hours or less at a time, a
CCTV VCR in a security system runs
continuously, every day. The heads
get dirty, and the mechanical parts all
suffer wear. Frequent maintenance
can keep the unit from failing, or from
needing more expensive repairs
caused by neglect. And the likelihood
that the tape will be able to provide a
useful image in case a security event
needs to be resolved, will be much
greater.

As the system ages, performance of
the system may suffer. Cable con-
nectors may deteriorate. The perfor-
mance of the system may sufferin wet
weather because of ground loops.
The system can't be installed and for-
gotten. Its performance must be eval-
uated regularly.

CCTV Via Telephone and theNet

It was intimated above that individuals
can monitor children, elderly parents, or
just the security of their home from a
remote location. Advances in technology
have made this areality. CCTV companies
are able to provide equipment that makes
it possible to connect from a distant loca-
tion to a CCTV camera via either a stan-
dard dial-up telephone line or via the inter-
net. With such equipment, an individual
who has, say, an elderly parent who needs
to be monitored in their home in case of
falls or other accidents, but who can't take
time off from work, can connect from work
to cameras in the parent's home from time
to time to observe how things are going.

For Further Information
There is a lot of good information on
CCTYV on the internet, and some of these
companies are hungry to find outlets for
their products. So much so that they offer
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extensive training. One of the companies
named here, Pelco, offers a "CCTV
Institute,” at no cost to the attendee.

Here's what their website says:

"In 1996, Pelco opened its doors to yet
another CCTV industry first. The Pelco
Institute of CCTV has proven to be a valu-
able experience. And now, to meet cus-
tomer needs, the Institute offers seven
courses at two locations: Clovis,
California and Orangeburg, NY.

"This is your chance to gain incredible
insights into establishing and operating a
thriving CCTV business - for free. Your
enrollment at the Pelco Institute includes
up-close instruction and a dialog with
CCTV industry leaders, a tour of the
largest CCTV manufacturing facility in
the world, hotel accommodations, meals
and a Certificate of Completion. You pay
for your transportation, Pelco takes care
of everything else."

Of course, this is not an altruistic thing,
as the more people there are in the world
trained, by Pelco, the more Pelco prod-
ucts get sold.

One suspects that other similar compa-
nies offer similar deals.

Here are addresses and/or website
information for a few CCTV manufac-
turers and dealers.

Advanced Technology Video, Inc.
15110 NE 95th Street

Redmond, WA 98052
425-885-7000

888-288-7644

Fax: 425-881-7014

e-mail: sales@atvideo.com
Website: www.atvideo.com

Pelco - California
Worldwide Headquarters
3500 Pelco Way

Clovis, CA 93612-5699
800-289-9100
www.pelco.com

Pelco - New York

10 Corporate Drive
Orangeburg, NY 10962
845-398-8700

CCTV Wholesalers
www.cctvwholesalers.com

The information below is for a compa-
ny in the UK that has a highly informative

website www.cctv-information.co.uk W
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Set Top Boxes FEERERESEIN o

for HDTV

by the ES&T Staff

s regards high-definition television,

the United States is in a period of tran-

sition. Most terrestrial broadcast TV
is still broadcast in the NTSC (National
Television System Committee) format. A
number of stations in major markets are now
broadcasting high-definition (HDTV) pro-
grams at least part of the time. Broadcast sta-
tions have received the mandate that they must
be broadcasting HDTV by the year 2006, but
that’s still a little ways off.

Manufacturers are manufacturing digital
television (DTV) sets that are capable of dis-
playing HDTV. Some sets, marketed as HDTV
sets come equipped with both NTSC and
HDTYV tuners. Because of this transition peri-
od, however, many DTV sets are marketed as
“HDTV ready.”™ These sets have an NTSC
tuner (or in the case of a set that has picture-
in-picture capability, two NTSC tuners), but

signals that aren’t available?

When the time comes that broadcasters
cease broadcasting NTSC altogether, and
viewers who chose not to buy DTV sets, man-
ufacturers will offer to the market inexpensive
set top boxes that do nothing but convert the
ATSC  (Advanced Television System
Committee) to NTSC so the viewer can watch
the ATSC broadcast in standard definition
(SD). For the time being. however, set top
boxes are primarily designed to receive a
number of signal formats and output audio and
video in a number of formats.

Components for the Set Top Boxes

For those of you who remember Jimmy
Durante, you may remember one of his tag
lines “Everybody wants ta get into de act,”
delivered while he turned his head toward the
heavens and shook his head. It seems to be
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Features of a
Set Top Box
Here’s a description of a set
top box offered by Panasonic,
the TU-HDS20. When I saw
this product on the internet,
the manufacturer’s suggested
retail price was $1099.95.
Following are the features
claimed for this unit:

*» Receives and decodes all
ATSC formats

* Designed to enable view-

ing of digital programming

on analog and digital-com-

patible televisions.

Built in DirecTV satellite

tuner.

Built in ATSC/NTSC
tuner.

Advanced program guide
allows seamless navigation
of NTSC, ATSC and
Satellite channels.

Can convert all ATSC
input signal formats to any
ATSC output format.

Can down-convert HD to
SD or NTSC formats.

Built in modem and smart
card.

smart > M Preamp | BTG
MODEM IfF L | uj — * DTV component A/V out-

B - TI devices available

Figure 1. Block diagram of conception of a set top box using chips from Texas Instruments.

are not equipped with HDTV tuners. This
approach makes a great deal of sense. consid-
ering the fact that the HDTV tuner will add
hundreds of dollars to the price of the HDTV
set, and many smaller markets will not have
any kind of HDTV broadcast signals available
forseveral years. Why pay to be able toreceive

that way with HDTV and set top boxes. A
number of semiconductor manufacturers have
announced that they have developed integrat-
ed circuits that, taken together, provide the
functions of a set top box, in their parlance,
HDTYV chipset solutions.

One of manufacturers,

these Philips
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e Audio [Bu SEENYIPTIN
o mRsase 'r Power| puts (Y, PB, PR).
I « 5.1 channel digital audio
aSmart Card I/H | -
h | M‘ output (optical).
i . S 4 —— « RGB output jacks (with H

& V sync).
S-video output jack.

Variable audio output jacks.

A/V output jacks (compos-
ite video)

2 rf antenna inputs
(ATSC/NTSC and satellite)

« Roller Guide menu system.




Semiconductors, in April of 1999
announced “...the industry’s first two-chip
hybrid analog and digital TV front end

solution; the TDA8980 input processor Analog/D gial CRT | [NTSC TV R
and TDA8961 DTV Prvess Cenens Menter| AL T [ Berbound
demodulator/decoder, that supports both :1:
ATSC vestigial sideband (VSB) and (83 Decoty o LoeeDscober o Wb
NTSC channel decoding.” —

Designed for use in HDTV set to box Paalle] 1¢$ Teduologies Mitsubichd
(STB) and multimedia PC applications, pc:m.,, ﬁf‘“m'f P— wmﬁ& mﬁ

b

the chipset offers designers of DTV and
receiver modules a complete front end

receiver solution for a range of broadcast < - - Y >
signals for North American and other |
ATSC-based markets. 2MB 8MB 2 PCMCIA
Other manufacturers of chipsets for use Flsh DRAM ke
with set top boxes are Texas Instruments,
Mitsubishi and Broadcom.
Figure 1 isablock diagram of an HDTV
set top box using Texas Instruments semi- E;Etﬂ @E

conductors. Figure 2 is a block diagram
of a set top box using Mitsubishi semi-
conductors. W

for the growing number of TV/VCR combination units
being sold in today's marketplace. As the affordability
of this versatile product has grown and its applications
have become more widespread, the need for repair
literature has also grown.

TVCRfactsw is included in PHOTOFACT® of the Month
and can be ordered separately from your local partici-
pating electronics parts distributor, or directly from
SAMS Technical Publishing.

Please contact your local distributor or Sams Customer | ¢
Care Center for availability and models covered. | -~

Call us at 800.428.SAMS and visit us e
online at www.samswebsite.com -

AMS

Technical Publishing
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AN ADVERTISING SECTION

DISTRIBUTION SHOWCASE

Distributors — The Servicers
Primary Source

stechnology advances, everything

about a class of product tends to

change: the way it's engineered,
the way it's manufactured, the components
used in the product, the knowledge, test
equipment and tools required to service it.
This is certainly true in the case of con-
sumer electronics products.

There was a time, when circuits were
hand wired and vacuum tubes constituted
the only active devices in the product, that
technicians always performed trou-
bleshooting to the component level. There
was no choice. Those old sets were built
on a metal chassis with everything inter-
connected by wires. There were no mod-
ules. no subcircuits. It was all a single unit.

Of course, those products were rela-
tively simple, and straightforward. If a set
failed it wasn't because the start-up circuit
didn't work. There was no start-up circuit.
And it didn't fail because the shut-down
circuit operated to shut the set down.
There was no shut-down circuit. And you
didn'thave to worry about hot chassis. The
rectifier circuit consisted of a single recti-
fier element and its associated resistors
and capacitors, so there was no require-
ment for an isolation transformer to iso-
late the test equipment ground from the
chassis ground.

Another factor that made these sets rel-
atively easy to work on was the fact that
they were based on a handful of vacuum
tubes. Because vacuum tubes were inher-

ently unreliable, most fixes consisted of

pulling the suspected tube and testing it in
the tube tester. If it didn't meet the specs,
it was replaced. Sometime is made sense
to test all the tubes. If one was question-
able, it might make sense to replace it,
rather than wait until it failed and have to
come back toreplace it. Preventive actions
frequently saved the customer money.

Finding Replacement Parts
In those halcyon days, finding replace-
ment parts was also relatively simple. All
manufacturers used the same vacuum

tubes, resistors, capacitors and other com-
ponents to build their sets. There were
few, if any, proprietary components, so
you could go to pretty much any distrib-
utor and get everything you needed.

Of course, we all know that things have
changed dramatically over the years. TV
sets, and other consumer electronics
products of today, contain large numbers
of proprietary components. These have to
be ordered from a distributor who carries

that particular manufacturer’s line of

components. Even more recently, in many
cases, such as is true with EEPROMS and
EAROMS, once you've obtained the cor-
rect component, you're still not finished.
You may have to program it so that the set
works properly.

Because of the way things have
evolved, a service center can spend an
inordinate amount of time finding a
replacement for a failed part. If the service
center doesn't have the appropriate service
literature, it may not even be possible to
identify the part that has failed so that it
may be ordered. If the part can't be iden-
tified and ordered, all of the preliminary
work that the technician has performed to
ascertain the cause of the problem is wast-
ed, because the unit can’t be fixed.

The Role of the Distributor

When the setis a less well-known prod-
uct, and the service literature is not avail-
able, and the service procedure has come
to a grinding halt, the service center may
be able to get help from a distributor.
Some distributors offer the service tech-
nician a variety of aids in finding the need-
ed replacement. Others are less helpful.
It's important that the technician have
some way of knowing which is which.

The distributors who have advertised in
this special advertising supplement have
done so because they would like to tell
you more about themselves than they can
in an ad. They want service centers to
know what kind of facilities they have,
what kinds of people work for the com-
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pany, the efforts they are making at cus-
tomer satisfaction, and how to contact
them when you need a replacement com-
ponent.

Food for Thought

Keep some of these questions in mind
when you're looking for a distributor. You
want to find someone you can count on
for reliability, convenience and service.
Merely locating someone who stocks the
part isn't the only consideration. For
example, if the distributor requires a large
minimum order, or if you have to wait
weeks for the part to arrive, you'll have
that defective product sitting around the
service center for a long time without
carning you any profit, and the customer
will not be pleased with the wait.

Here are some of the questions you
should ask distributors:

» How often are they able to fill orders
from stock?

* What payment options do they offer:
open order account, credit card?

» How soon after receipt of an order to
they ship?

* Do they add a shipping surcharge?

» Do they have a toll free number?

* What ordering options do they offer?

* What is their return policy?

* Do they offer a warranty?

» Is there a minimum order amount?

* Do they have a minimum line charge?

» What shipping options do they offer?

* What special services do they offer?

* Do they have a research department
to help technicians find a specific part?

If yourequire “same day” delivery itmay
be important to know their closest inven-
tory location. For “next day™ delivery you
should know their base, or minimum rate.

It might be tempting to order from the
first distributor that comes to mind, but if
you will take the time to ask a few ques-
tions itmightsave time, money and aggra-
vation. The following section will give
you a head start in answering some of
those questions.



AN ADVERTISING SECTION

ANDREWS ELECTRONICS

electronics
25158 Avenue Stanford
Santa Clarita, CA 91355
Phone: 800-289-0300

Fax: 800-289-0301
www.andrewselectronics.com

Andrews Electronics is housed in
50,000 square feet of warehousing and
office space. Miles of shelving are
arranged for immediate identification and
easy accessibility for over 250,000 differ-
ent parts that we carry.

Maintaining an inventory of this size has
been the cornerstone of our success as
the O.E.M. parts distribution industry
leader. It provides us with an average first
pass fill rate of above 90% and makes us
the largest supplier in America for the
manufacturers we represent. Our fill rate
is calculated on not only everything that is
ordered but also on every call or fax we
receive for availability, even if it isn't
ordered! Our dealer order desk has 32
available sales representatives to handle
all of your ordering needs.

We've built our reputation ona very sim-
ple philosophy...service. Not very fancy,
but very effective. Our constant growth
attests toit. You see, all of our policies that
have been developed over the years have
been based on that one simple thought:
“How may we better serve the industry?”
How about:

+ 14 major brands to save you time,
frustration, and money with “one-stop
shopping.”

» Orders placed before 2:30 PST are
routinely shipped the same day.

- A freight program that offers free and
discounted shipping.

« No minimum orders or handling
charges.

« Automatic backorder reports with
ETA’'s mailed bi-weekly.

« A fast, highly-efficient
department, second to none.

+ A program that converts make/model
descriptions to part numbers instantly for
the majority of research requests.

« 24-hour toll-free phone and fax order
lines.

« Over 100 full-time employees waiting
to serve your needs.

Our already outstanding freight program
has been drastically improved! The mini-
mum qualifying amount has been cut in half
and the 2 day air discount has been almost
doubled! With this type of shipping program,
we're a lot closer than you might think.

research

In case you've heard this elsewhere
before, now's the time to let us prove it 0
you. By investing a mere two minutes of
your time, you can discover what thou-
sands of others have: that there is a dif-
ference. When you place your next order
with your local supplier, check the avail-
ability of all the items. Then call or fax
Andrews and check out our stock levels.
We believe you'll be pleasantly surprised!
Wouldn't getting those extra units repaired

a week or two sooner be good for reputa-
tion? Sure it would! And we can help! After
alis said and done, it is performance that
counts. We know that your ability to per-
form your job depends on how well we per-
form ours. Our regular office hours are
from 8:15 to 4:45 PST and we're closed
for lunch between 12:00 and 12:30.

When you think of electronic
parts...think of Andrews.

/

apdrews
electronics

V Stocking the Largest Inventory of O.EM. Parts,
Accessories, and Service Literature in the Country!
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w» Over a 90% Fill Rate

=% FREE or Discounted
Freight Program

= Factory Authorized

w®» No Minimum Orders

w» Backorder Reports with
ETA’s Mailed Biweekly

> No Handling Charges

W Fast, Efficient Research

Over 1/4 MILLION Different Parts in Stock
Shipped the Same Day*!

“We routinely ship over 90% of all orders the same day.

Phone (800) 289-0300 Fax (800) 289-0301
25158 Avenue Stanford, Santa Clarita, CA 91355
orders@andrewselectronics.com
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B&D ENTERPRISES

B & D ENTERPRISES

P.O. Box 460

Main & Liberty Street

Russell, PA 16345

Phone: 800-458-6053

Fax: 814-757-5400

E-mail: sales@bdent.com
Website: www.bdent.com

B&D Enterprises is your Semiconductor specialist. Filling
your semiconductor requirement is our #1 priority. Our objec-
tive is to meet the consumer and industrial repair market'’s
demand for a price competitive, well-stocked, highly knowl-
edgeable, factory authorized distributor.

JAPANESE SEMICONDUCTORS

B&D Enterprises stocks more than 15,000 line items.
Specializing in Japanese semiconductors, we can help you
solve your component problems.

Since 1976, B&D Enterprises and their parent company
have been entrusted by the manufacturers to be the authorized
distributor in the United States. Companies such as Sanyo
Semiconductors, Sanken Electric, Shindengen America, and
NEC Electronics trust us to handle the ever-growing need for a
dependable, customer service oriented stocking distributor. At
B&D, you'll find 25+ years of accumulated product knowledge
and factory direct
supported sales.

(R e /1w bidont com/ — Miciusoft Intemet | xploses
fle Edt Yiew Favoites Tools Help

manuals in the market available to support our sales.
Hundreds of parts cross references are in our database. We
back what we say. When we offer a cross, we know it's right
and can send you the specifications to prove it. Feel free to talk
to our Engineering/Technical Support office at 814-757-8300.

PRODUCT RELIABILITY

As a factory authorized distributor, we only sell original quali-
ty manufactured parts. NO “rebrands,” NO “off-brand” imitation
manufacturers, just original components. We feel that our cus-
tomers deserve a part that works, not one that's close.

CONVENIENCE

To better serve our customers we offer them the WEBSITE
— at www.bdent.com you will find our ENTIRE INVENTORY
for you to view, 24 hours a day, 7 days a week, you can check
prices, request quotes, and place orders on a secure server.
We update our site
DAILY with new

We also carry an
extensive inventory
of hard-to-find and
discontinued prod-
ucts, as well as
many components

'RISES

HomePage

Online Catalog

made by non-
Japanase “specreationn.  NEC  SpoKen SANYO
manufacturers. Database
SANYO OSCON
Specials )
PRODUCT SANYO 2leict s
KNOWLEDGE GontactUs
Our sales staff is Terms &

technically trained. Conditions ":r"'"

' FAQ' 7
To service the OEM g NESD

customers, we have
to be. We have the
largest library of
semiconductor

o SN
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Corporate
Member

Welcome to B&D Enterprises on the Web!
Your one stop source for semiconductor and
capacitor information and online cales

Gel Specs, Prices & Shop Our Online Catalog
Request a Printed Catalog

Factory Authorized Semiconductor Distributor for:
Chck on the manufacturer's logos for additional information

Additional Manufacturers

BAMS

(’
i “f Technical Publishing™

Authonzed Distnbutor

parts and prices.

Go factory direct
with B&D and get
the price you need
with the factory
authorized service
you deserve!

Call today for our
FREE 2001 CATA-
LOG and see what
a difference we can
make! Selling a lot
of things doesn't
make us better, just
diversified. at B&D,
| we do one thing,
and we do it right.

SBOFTWARE

Business Partner »
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SENCORE

SENCORE

3200 Sencore Drive
Sioux Falls, SD 57107
Phone: 1-800-736-2673

Website: www.sencore.com

Over the past few years the Sencore Home
Electronics Division (formally Electronic Test &
Measurement Division) has shifted focus and has
developed a suite of tools for commercial and resi-
dential A/V Installers. Many of these tools will be very
familiar to the Electronics Servicers that read ES&T.
We here at Sencore think it would be a worthwhile
investment of your time to check into this booming
market that many you already possess the skills to
excel in.

The following article covers the development of
the Sencore Home Theater Tool Suite.

The Product:
Describe the product. What events led up to the
development of this product?

The Home Theater Installer’s Tool Suite is a com-
pilation of test instruments to assist the nome the-
ater installer in making professional home theater
installations and calibrations. The Tool Suite includes
a color analyzer, HDTV video generator, sound ana-
lyzer and RF signal level meter. The instruments are
housed in a ruggedized, carrying case for easy trans-
port between installs.

VP300 Video Pro
Multimedia Video Generator

« All ATSC HDTV and SDTV Formats (1080i, 720p, etc.)

4:3 and 16:9 Aspect Ratios

Monitor Output (SVGA, XGA, etc.)
Setup and Alignment Test Patterns

(8 hours)
* Format and Pattern Update Ready
(RS232 Interface)

SENCORE

1-800-SENCORE ¢ www.sencore.com

email: hdtvservice@sencore.com

Component Video (YPbPr) and RGB Video Output
Composite and S-Video NTSCG/PAL Outputs

Hand-Held, Portable and Battery Operated

What inspired its creation?

A number market factors inspired the creation of
the Home Installer’s Tool Suite: 1 the sales growth
of expensive, high-end consumer electronics prod-
ucts, 2) the growing numbers of home theater
installers, 3) the growth of the concept of the ‘elec-
tronic home’ and 4) the lack of innovative, time-sav-
ing testinstruments that enabled the installer to make
a high-quality, professional installation.

What needs does this product meet?

Generally, installers needed a comprehensive
solution for helping them perform a high quality, pro-
fessional home theater installation. They also need a
means for setting their business apart from their
competition. Specifically they nesded products for
aligning and color balancing the video display; max-
imizing the performance of the surround sound sys-
tem; and testing the verifying the RF signal levels in
the home’s RF network.

What is revolutionary about this product?

The Home Theater Installer’s Tool Suite is revo-
|utionary in three ways (two dealing with the Tool
Suite and the third dealing with Sencore’s delivery
method to the installer market). First, before the Tool
Suite individual tools existed that performed calibra-
tion tasks on the individual products in the home the-
ater system. No one system addressed all of the test-
ing requirements and provided a single so'ution for
all of the installer's calibration needs. Second, in the
past hame theater calibration tools have been priced

HA2500 |
Universal Horizontal Analyzer

* HDTV Ready - service all horizontal
circuits regardless of frequency

« Dead Set Test - complete horizontal
load test with the chassis unplugged

« Patented Ringer Test

* Exclusive “Dynamic Tests” catch
even subtle power supply, noise
and drive signal defects

i
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SENCORE
VideoPro

exorbitantly high, keeping them out of the hands of
the typical home theater installer. Sencore’s Tool
Suite is priced affordably to put precision test instru-
ments into the hands of the mainstream installer.
Third, in addition to providing the Tool Suite instru-
ments Sencore also provides in depth training for
installers on how to actually use the test instruments
in a home theater install. Training provides installers
with the knowledge required for installing, calibrat-
ing and documenting a home theater system.

What were the major challenges/obstacles thatyou
faced during the product development process?
How did you overcome them?

It was a challenge to develop test instruments that
incorporated the features and functions to fulfill the
industry’s various testing and calibration require-
ments.

We overcame these challenges by listening care-
fully to our customers and their needs as they used
the test instruments in the Tool Suite and respond-
ed quickly with updates and enhancements 1o prod-
uct features and functions.

Why is the product going to change the world?
The Home Theater Installer’s Tool Suite will

improve the quality of home theater installations and

professionalism of home theater installer.

What demographics is your company targeting with
the product?

Home Electronics Installation and Consumer A/V
Installation.
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A History of Electronic Projection Display Technology (Part 2)

Light Valve Technology, From the Eidophor to the
Photoactivated Liquid-Crystal Light Valve

dapted, with the permission of

Texas Instruments, from an arti-

cle by Dr. Larry J. Hornbeck
which originally appeared in the Texas
Instruments Technical Jowrnal of July-
September 1998. Dr. Hornbeck was the
inventor of the Digital Micromirror
Device(tm) optical switch which is at the
heart of Digital Light Processing™ tech-
nology.

In the January issue we published the
first of a four-part series of articles that
would describe the history of electronic
projection display technology. The series
is based on the article cited above. This
segment will cover light valve technolo-
gy. from the Eidophor to the photoacti-
vated liquid-crystal light valve

The Light-Valve Technology Matrix

The third category of projection dis-
play technology is the light valve. for
which the Eidophor. discussed earlier in
this article, is the archetype.

The Eidophor was the first commer-
cially successful light-valve technology.
Because of its success, the Eidophor
inspired numerous attempts to develop
light valves that were more efficient, com-
pact, less expensive and weighed less. (A
modern Eidophor weighs more than 1000
pounds, excluding the electronics and
power supply for the xenon arc lamp.)

The creative energy that went into the
cfforttodevelop an alternative light-valve
technology is truly remarkable. The vari-

ations are so numerous that some way of

organizing these technologies in a chart is
useful before giving examples. Light
valves are also known as spatial light mod-
ulators (SLMs). because their function is
to take incoming unmodulated light and
to modulate the lightaccording to the posi-
tion in the x-y plane of the SLM.

Light valves are categorized in Figure 11

“The creative energy that
went into the effort to
develop an alternative

light-valve technology is

truly remarkable.”

according to address technology, the light-
valve (or control-layer) technology and
whether or not a converter is required. The
address technology may be a charge input
from a modulated and rasterized e-beam
such as the one used in the Eidophor to
address the oil film or from a charge-cou-
pled device (CCD). It may be an optical
input such as the modulated light from a
CRT or a scanned laser beam. The address
technology may be electrical in nature,
such as an x-y matrix of electrodes that is
cither passive or active. The active matrix
contains a transistor switch at the intersec-
tion of each row and column electrode.
Converters are  sometimes required

between the address structure and the light
valve. The photoconductor performs an
optical-to-voltage conversion. The pin-
erid matrix performs a charge-to-voltage
conversion. The photocathode/microchan-
nel plate converter consists of two stages.
The photocathode performs an optical-to-
charge conversion, and the microchannel
plate acts as an electron multiplier to
enhance the effective light sensitivity.

Numerous light-valve or control-layer
technologies are listed in Figure 1. The
oil film control layer has been described
in conjunction with the Eidophor and the
Talaria. The acousto-optic light valve has
been described as it applied to the
Scophony and the laser projector.

As shown in Figure 12, the light-modu-
lating property varies with the type of light
valve. The control layer may randomly
scatter light. or a periodic pattern may be
developed within each pixel of the control
layertodiffractlight. The control layer may
change the direction of polarization, or it
may act to beam steer or defocus the light.

Some of the control layers attempt to
directly mimic the Eidophor oil-film con-
trol layer by providing another way of
producing an addressable diffraction
grating. Examples are the elastomer con-

______ » , : {
b }4
Address technology Converter

* Rasterized e-beam

« Charge-coupled device
+ CRT

« Laser scanner

» Passive matrix

* Active matrix (transistor)

« Photoconductor

* Pin-grid matrix

« Photocathode/
microchannel plate

Unmodulated
light in

Modulated

™ light out

Light valve (control layer)
+ Oil film + Magneto-optic
* Acousto-optic + Liquid crystal
* Elastomer * Membrane
« Micromechanical * Cantilever beam
grating « Piezoelectric mirror
« Electro-optic « Torsion beam

Figure 11. The light-valve technology matrix.
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B&K Precision's Cable Testers can
be used to test network cables such

as |ObaseT, 100Base2, RJ4S, RJ11,

356A, TIA-568A, TIA-568B and
Token Ring. One will test Ethernet
twisted pair cable status over a vari-
ety of cable lengths, while another
can trace cable ﬂmlls even when
cables are in bundles or in punch
down blocks or wall plates. B&K
Precision’s universal cable tester will
test just about any cable or harness

BaK Precision

Cable Testers

Lightweight, portable and
battery-operated,
B&K Precision’s new
family of deluxe cable
testers go anywhere,
fit conveniently in
any toolbox, and
are quick and
easy to use...

in a fraction of a second. There is

a model for testing popular PC data
cables and one that will detect digi-
tal/analog phone lines in offices,
hotels, airports, etc. to protect a
modem fram damage.

For more information on how you
can change cable testing from a
chore into child’s play, visit our Web
Site at bkprecision.com or call us

toll-free at (800) 462-9832. '
fd | et
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based technologies, it is digital. The
commercial name for this technolo-

gy is Grating Light Valve”! (GLV™!).

Figure 14 shows a cross section of
one GLV pixel for an energized and

non-energized state.

Electrostatically deflectable micro-

bridges are made from silicon nitride

that is deposited in tension over a sil-

icon dioxide sacrificial spacer. The

bridges are overcoated with alu-

trol .layer, the mlcriomechamcal R —
grating and certain classes of | Ligntvare Beam Stee-ing
diffractive liquid-crystal light (Control Panel) Scattering _ Diffraction __Polarization or Defocus
o . il Fi X
valves. We begin with a descrip- :m:: etk :
tion of the elastomer light 8
Elastomer X
valves. Micromechanical Grating X
Electro-Optic X
Elastomer Light Valves Magneto-Optic X
Elastomers are a flexible | LiuidCrystal X X X
organic polymer material and | ™ X
Cantilever Beam X
have long been regarded as | _ — ¥
good solid-state replacement | L oo - X
candidates for the fluid control

minum for reflectivity. The air gaps
are formed by using an isotropic wet

layer used in the oil-film pro-
jectors. Elastomer light valves
have been demonstrated with
metal electrode, e-beam and optical
addressing. An elastomer with metal
electrode addressing is shown in Figure
13 to illustrate the basic principle of oper-
ation. Two pixels are shown, one ener-
gized and the other non-energized.

The elastomer is metallized with a thin
reflecting layer that serves as both a mir-

No diffraction

Bt

Viscoelastic control layer

Reflective
counter-electrode

Address
electrodes

Substrate \

9Vbias

Va=0

Diffracted light

Viscoelastic eontrol layer

Vbias

N

v o

Figure 13. Electrode-addressed elastomer
light valve

ror and a counter-electrode. A voltage is
placed on every other address electrode
of the addressed pixel to produce a defor-
mation pattern. The elastomer is
squeezed by the electrostatic force devel-
oped between the energized address elec-
trodes and counter-electrode. Because the
elastomer is incompressible, it protrudes

Figure 12. Light-modulation properties of control layers.

into the spaces between the energized
electrodes. The result is a diffraction grat-
ing effect for the energized pixel. The
elastomer surface of the non-energized
pixel remains flat. The thickness of the
elastomer layer and the spatial frequency
of the address electrodes are chosen to
maximize the response of the elastomer
to the applied voltage.

The optics of the elastomer light valve
are similar to the Eidophor optical sys-
tem. The diffraction grating of the ener-
gized pixel causes light to be diffracted
around the optical stop of the Schlieren
projection optics. Thus the energized
pixel appears bright at the projection
screen. The non-energized pixel appears
dark. Gray scale is achieved by varying
the voltage on the address electrodes.

The address voltage is periodically
shifted at the video frame rate between
pairs of electrodes so that the regions of
compression are not always at the same
location. This technique avoids a gradual
imprint of the surface that would lead to
a residual image effect at the projection
screen.

Although work on elastomer light
valves has been carried out for more than
30 years, the possibility of producing a
commercially viable projection display
with this technology has been elusive.

Micromechanical Grating Light
Valve
The micromechanical grating light
valve, first described in 1992, is another
technology that modulates light by dif-
fraction, but unlike other diffraction-
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etch to selectively remove the sacri-
ficial spacer.
The GLV is passive-matrix
addressed by a set of row and column
electrodes. Every other microbridge in the
pixel is addressable. The others are held
at a fixed bias voltage so that they cannot
be energized by the column address elec-
trodes of the passive matrix. When a pixel
is selected by the combined effect of the
row and column address voltages, the air
gap voltage of the selected microbridges
exceeds a threshold level. The movable
bridges deflect through one-quarter the
wavelength of the incident light and touch
down onto the substrate. They remain
there, electro-mechanically latched, as
long as a minimum holding voltage is
maintained by the row electrode.

Light, which is reflected from an ener-
gized pixel, is strongly diffracted because
the optical path difference upon reflection
between pairs of microbridges is one-half
of a wavelength (destructive interference

No diffracted light

b

Silicon . . - e 2
PN ool wasccasesanes flacosseascanees Jl onansans J QRO
nitride

Air gap =

Aluminum

Substrate
Non-energized
(dark state)
Diffracted light
Movable microbridge /
A

Fixed microbridge
AN
'K:X\’(s\\é‘l&x

AN
QK

Energized
(bright state)

Figure 14. Grating Light Valve™ (olne pixel).




Polarizer E-O crystal

Analyzer

—_—7

Unpolarized
light in

Transparent
v conductor

light-valve projection displays were
demonstrated, either e-beam
addressed or light-addressed using a
photoconductor/ KDP sandwich
structure. Operation of these displays
is based on the Pockels effect. (As we
shall see later, certain types of liquid
crystal displays use the same effect to

Figure 15. Ferroelectric light valve (shown for condi-

tion of maximum transmission.

condition at that wavelength). For the
non-energized state, the microbridges are
coplanar and the light is specularly
reflected. A Schlieren optical system is
used to block the specularly reflected
light and to image the diffracted light. The
optical states are digital and therefore
gray scale is produced by using
pulsewidth modulation.

Because the inertia of the microbridges
is small and they only need to move over
small distances, the switching speed from
one mechanical or optical state to the
other is on the order of 20 nanoseconds.
With this high switching speed and the
latching property of the microbridges, it
iS not necessary to use active-matrix
addressing. GLV technology has recent-
ly been demonstrated using a one-dimen-
sional array of GLV pixels in conjunction
with a white-light laser source and a poly-
gon scanner.

Electro-Optic Light Valves

Electro-optic light valves were pro-
posed in the 1930s using zinc selenide
(ZnSe), but it was not a practical display
material because of its low electro-optic
sensitivity and the difficulty of growing
sufficiently large crystals. In the 1970s
the availability of ferroelectric materials
belonging to the family of potassium-
dihydrogen-phosphate  (KDP) com-
pounds solved these problems. Large
crystals could be grown, and large elec-
tro-optic sensitivities could be obtained
by operation just above the Curie tem-
perature of the crystal, at which the crys-
tal is monostable and analog operation is
possible. Below the Curie temperature the
crystal is bistable, and in this temperature
regime it can be used for storage displays.

In the early 1970s several KDP-based

modulate light.) A volrage (V) is
placed across the faces of the crystal
as shown in Figure 15, which in turn
induces an electric field within the
crystal. At zero applied voltage, the refrac-
tive index in the plane of the crystal face is
independent of direction. But with applied
voltage, the field causes the refractive index
to vary with direction and the crystal is said
tobe “birefringent.” The variation in refrac-
tive index with direction is proportional to
the applied field.

To make use of the Pockels effect for
light modulation, the crystal is placed
between a polarizer and a “crossed” ana-
lyzer. The polarizer passes plane-polarized
light to the crystal face. At zero voltage the
plane-polarized light passes through the
crystal undisturbed and is blocked by the
analyzer. This is the off state for the light
valve. As the crystal becomes more bire-
fringent with applied voltage, the light
becomes more elliptically polarized. The
light output increases because its electric
field (E) has an increasing component that
is parallel to the analyzer. The condition
of maximum brightness (shown in Figure
15) occurs when the light has become
plane-pclarized again, but rotated at 90
degrees relative to the input light.

Electro-optic light valves using single-
crystal materials have a number of limi-
tations. These include high-voltage
addressing, nonuniformities caused by
imperfections in the crystal and the
requirement for cooling below room tem-
perature to maximize sensitivity.

Another class of ferroelectric materi-
als, lanthanum-modified lead zirconate-
titanate {PLZT) ceramics, has also been
developed. These show good electro-
optic sensitivity at room temperature, can
be driven at lower voltages and are easi-
er to fabricate than single-crystal ferro-
electric materials. PLZT relies for its
operation on the Kerr electro-optic effect
that is similar to the Pockels effect, except

April 2001

that the applied electric field is transverse
rather than parallel to the direction of opti-
cal propagation. PLZT-based projection
display architectures and fabrication
techniques have been proposed and test
devices have been characterized. To date
such displays have not proven practical.

Magneto-Optic Light Valves

Magneto-optic light valves use the
Faraday effect to digitally modulate light
by rotating the polarization direction as
light passes through the transparent mag-
netic material. The light valve is placed
between crossed polarizers in the same
optical arrangement used for electro-
optic light valves. This digital technolo-
gy was developed in the 1980s for opti-

Column conductor
(N4
Pixel mesa
Domain wall \ _
propagation ~
-
\ s x
AN
/ V
~ ’
sy
/ /
———5¢
=) ¢
Row conductor
LA

Figure 16. Switching principle of the magne-
to-optic light valve.

cal signal processing and potential
projection display applications.

The light valve is formed from a trans-
parent magnetic iron-garnet film support-
ed on a non-magnetic transparent sub-
strate. The magnetic film is etched into a
two-dimensional array of mesas. The
mesas are addressed by a passive matrix
consisting of a two-dimensional array of
conductors, as shown in Figure 16. At the
cross point of two conductors that are both
carrying current, a sufficient magnetic
field is developed to locally switch a cor-
ner of the mesa from one magnetization
direction to the other. An external mag-
netic field is then applied to complete the
switching action, driving the magnetic
domain wall across the entire mesa.
Because this technology is inherently dig-
ital, gray scale would be produced by
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The liquid-crystal phase
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application was for “electro-optical
translating systems,” and its stated
advantage was as a low-voltage and
more sensitive replacement for elec-
tro-optic materials such as the liquid
nitrobenzene.

[t wasn’tuntil the pioneering work
at RCA Laboratories of George
Heilmeier and a team of his associ-

Nematic LC ]

Temperature

Crystal T lsmroplc

ates that the ideas were put together
for the first liquid crystal displays.

Figure 17. The phases of a nematic liquid crystal as

a function of temperature.

using pulsewidth modulation.

Although the application of this tech-
nology has been proposed for pulsewidth
modulation projection displays, the mag-
neto-optic light valve is probably not a
good candidate. In large array sizes it is
subject to excessive heating caused by the
current flowing in the passive matrix con-
ductors. Furthermore, because of the lack
of integrated current drivers for the row
and column conductors, packaging would
be prohibitively expensive.

Liquid-Crystal Light Valves

Only a few years after the discovery of
cathode rays, an Austrian botanist.
Friedreich Reinetzer, correctly conclud-
ed in 1888 that there existed an interme-
diate phase between solid and liquid in a
cholesterol-related material that he was
studying. Two melting points were
observed. One where the solid melted into
amilky looking liquid, and a second melt-
ing point at a higher temperature at which
the cloudy liquid turned into a clear lig-
uid. The intermediate liquid phase that
appeared cloudy was later named the lig-
uid-crystal phase.

It took a mere 21 years from the dis-
covery of cathode rays to their first dis-
play implementation. In contrast, nearly
80 years passed between the discovery of
the liquid-crystal phase and its imple-
mentation as a liquid crystal display. In
the 1920s and 1930s there was much
research on the electro-optic properties of
liquid-crystal materials. This work led to
what is probably the first patent on a sin-
gle-element light valve that used liquid
crystals. It was awarded to the Marconi
Wireless Telegraph Company in 1936. Its

During the period 1964 to 1968 they
discovered many of the effects that
would later be commercialized,
including dynamic scattering. dichroic
dye (guest-host) LCDs and phase-change
displays. Until that time there were no

known materials that had a liquid-crystal

the solid state. the molecules of a liquid
crystal are rigidly aligned in a repetitive
pattern. They behave as any other crys-
talline material. As the temperature is
increased. the material melts into an inter-
mediate or liquid-crystal phase. Here the
molecules are free to move but are con-
strained to having their long axes point-
ed in generally the same direction.
Nematic is from the Greek word for
“thread™ because in the liquid-crystal
phase. this material appears thread-like
when viewed under a microscope.
Finally, as the temperature is further
increased. the material melts into an
isotropic liquid state, in which the mole-
cules are randomly oriented and free to
move around. A nonliquid-crystal mate-
rial melts directly from the

CHREIED

crystalline solid state into the
isotropic liquid state.

The
can have other types of spatial

liquid-crystal  phase
ordering besides nematic, as
shown in  Figure 18,
liquid
the Greek word for

“Smectic” crystals
(from

“soap”) are aligned with their

gggg%g%%gggggg% 5 : long axes generally in the
TN D e -e. same direction. and are
Smectic Cholesteric

Figure 18. Smectic and chiral nematic (cholesteric) liquid

crystals.

phase atroom temperature. (The Marconi
patent describes a heater for keeping the
material in its liquid-crystal state.)
Heilmeier’s team discovered that by mix-
ing pure liquid-crystal materials together,
they could produce liquid-crystal solu-
tions that would operate over a broad tem-
perature range,
ture.

including room tempera-

arranged n layers as well.
“Cholesteric™ liquid crystals
are similar to smectic liquid
crystals. except the direction
of alignment in each layer slowly changes
from layer to layer to form a helical struc-
ture. The name cholesteric was given to
this class of liquid crystals because they
were originally associated with choles-
terol. Perhaps it is more appropriate to call
them chiral nematic.
The property that makes liquid crystals

Liquid-Crystal State

Whatis the liquid-crys-
tal state? An example of a
“nematic” liquid crystal is
shown in Figure 17. Its
phases are shown as a
function of increasing
temperature. The organic

Positive Ag

Negative Ae

molecules are long, pla-
nar rod-like structures. In
crystals.
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Figure 19. Effect of electric field on orientation of nematic liquid



He demonstrated what
is now called the guest-
liquid-crystal
effect. To the
effect visible, the cell

host
make

was illuminated with
polarized light.

Depending on whether
the polarization direc-
tion was parallel or per-
pendicular to the long
axis of the dye mole-
cules, the light was
absorbed or not
absorbed by the dye and
the color of incident
white light could be

Figure 20. The twisted nematic LCD.
useful for displays is their highly
anisotropic dielectric constant. Because
the molecules are in the liquid state and
have dielectric anisotropy, they can be
oriented by an externally applied electric
field (E). much as metal filings can be ori-
ented in a magnetic field. If the dielectric
constant (¢) is larger along the long axis
(or director) of the molecule compared to
the short axis, the liquid crystal is said to
have positive dielectric anisotropy. For
this class of materials the long axis of the
molecule tends to align parallel to an
applied electric field as shown in Figure
19. For materials in which the dielectric
constant is smaller along the long axis
compared to the short axis, the dielectric
anisotropy is negative and the molecule
tends to align with its long axis orthogo-
nal to the field.

Guest-Host and Dynamic
Scattering

Heilmeier’s original interest was in
nematic liquid crystals that were altered
with the addition of a special dye consist-
ing of long molecules that tended to align
parallel to the long molecules of the lig-
uid crystal. He formed a ccii by placing
the mixture between two glass plates that
were coated with transparent conducting
layers of tin oxide for address electrodes.
When a voltage was applied to the elec-
trodes of the cell. the liquid crystal mole-
cules were reoriented by the electric field
and the dye molecules were carried along.

modulated.
During their investi-
gations, Heilmeier and his co-workers dis-
covered the “dynamic scattering”

converter. Both stationary and live tele-
vision programming were displayed in
this first-of-a-kind demonstration of LCD
technology.

Transmissive, Twisted Nematic
LCDs

In 1969 another major breakthrough in
liquid-crystal development was made,
with the invention of the twisted-nemat-
ic (TN) field effect alignment mode for
display applications. Much controversy
has ensued over the years regarding the
rightful inventor(s), James L. Fergason or
Wolfgang Helfrich and Martin Schadt.
Even litigation has not settled this issue
in the minds of many.

TN technology soon displaced dynamic
scattering LCDs because of its inherently
higher contrast and higher long-term relia-

effect. In certain nematic materials. as
the voltage was increased, the applied

y Bty i |

field produced turbulence rather than | ,

]

molecular reorientation and light was !
scattered by the variations in the index Il
of refraction. They discovered that
charge impurities in the material were
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accelerated n the electric field, cre- | gt

ating a breakup of the material into

E=0 \
Reflective electrode

domains having randomly directed
axes.

When the pixel was activated, it
appeared milky white. By replacing one
of the transparent electrodes with areflec-
tive conducting material, the liquid-crys-
tal cell could be made reflective and used
with ordinary room light without polariz-
ers. Although contrast was low, the
dynamic scattering LCD found immedi-
ate application in early wristwatch

Figure 21. The homeotropic alignment mode.

bility. The TN-LCD shown in Figure 20 is
the most commonly used LCD mode for
transmissive projectiondisplay light valves.

As in the Heilmeier guest-host dye and
dynamic scattering cells, the liquid crystal
is contained between two glass plates coat-
ed with transparent conducting layers for

and portable calculator displays. It
was clearly visible with convention-
al overhead lighting. It had low
power consumption compared to the
existing technology, light-emitting
diode displays. The announcement
of the dynamic scattering effect was
made by RCA in 1968, generating
lots of excitement in the display
community.

That same year a direct view,

reflective dynamic scattering dis-
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play was demonstrated using e-beam
ad-dressing and a pin-grid matrix

Figure 22. Reflective LCD light modulation (shown
for condition of maximum brightness).
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mirror
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tive to the entrance polarizer,
the light is undisturbed and
transmitted through the exit
polarizer. (The polarization
direction follows the twist
because of the high dielectric
constant along the long axis

Optical glass

of the molecules. This is
sometimes called “wave-
guiding”).

On the other hand, if a suf-
ficiently large electric field is
applied, the molecules are
disrupted from their 90-
degree twist, and because
they have positive dielectric
anisotropy, the long axes of
the molecules align parallel to
the electric field (E). The
polarization direction is no
longer rotated and the light is

by uonoeloiy

7 . . :

Photo- Liqlid  Spacer " Transparent blocked a.l the exit polfirl.zer.

condudtor /il conductive Intermediate levels of light

Light- oouniar: transmission (for gray scale)
blocking electrode ) X 5

layer are achieved by using lower

Figure 23. Photoactivated liquid-crystal light valve.

the address electrodes. To make the twist-
ed nematic alignment mode work, the lig-
uid-crystal molecules at the surface of each
plate must align with a particular direction
in the plane of the plate. To ensure this
alignment, a polymer is deposited on both
electrodes and rubbed along the desired
alignment  direction to  produce
microgrooves in the surface. The long axes
of the liquid-crystal molecules that are in
contact with the alignment layer tend to
line up with the rubbing direction. The
glass plates are oriented with their align-
ment direction at 90 degrees with respect
to one another so that the molecules are
twisted by 90 degrees in going from one
electrode to the other. A polarizer is ori-
ented so that plane- (linearly) polarized
light enters the twisted nematic cell with
its polarization direction parallel to the
alignment direction of the entrance plate.

In the absence of an applied field, the
electric vector of the polarized light fol-
lows the twist of the liquid-crystal mole-
cules and exits at 90 degrees relative to its
original direction. If an exit polarizer
(analyzer) is oriented at 90 degrees rela-

voltages so as not to com-
pletely remove the 90-degree
twist.

Reflective LCDs

A reflective LCD light valve is created
when one of the transparent electrodes is
replaced with a reflective electrode.
Reflective LCDs require special align-
ment modes. The 90-degree twisted
nematic mode is not used for reflective
applications because of its inability to fully
modulate the light, which results in
reduced brightness. Two alignment modes
have found widespread use for reflective
applications, the 45-degree twisted nemat-
ic and the homeotropic mode.

The homeotropic alignment mode is
illustrated in Figure 21. Over the years it has
also been called tilted perpendicular align-
ment (TPA), deformation of aligned phase
(DAP) or electric-field controlled birefrin-
gence (ECB). In the absence of an applied
electric field, nematic liquid crystal mole-
cules are aligned with their long axes near-
ly perpendicular to the address electrodes.
Analignment layer processed on the surface
of the electrodes is engineered to give the
molecules a small initial pretilt angle,
importantin preventing disinclination of the
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molecules near pixel electrode edges. In this
near-vertical alignment, the index of refrac-
tion is independent of direction for incident
light normal to the surface.

A nematic liquid crystal with a nega-
tive dielectric anisotropy is chosen so that,
as the electric field increases, the long
axes of the molecules rotate in the direc-
tion orthogonal to the field. The molecu-
lar reorientation results in an index of
refraction that is no longer independent of
direction (the liquid crystal is now bire-
fringent). The variation in refractive
index with direction is a function of the
applied field.

To make use of the homeotropic or
other alignment modes in a reflective con-
figuration, a polarizing beam splitter is
required, as shown in Figure 22.
Unpolarized light enters the beam splitter
and plane-polarized light (s-wave com-
ponent) is reflected into the liquid-crystal
cell. In the case of homeotropic align-
ment, with no applied voltage to the cell,
the index of refraction is independent of
direction and therefore the s-wave is
undisturbed. It is reflected at the polariz-
ing beam splitter and back into the light
source. This is the dark state, as no light
reaches the projection lens.

A voltage applied to the cell causes the
liquid crystal to become birefringent and
the plane-polarized s-wave becomes
elliptically polarized. In this condition,
the light has both s-wave and p-wave
components. The p-wave (90-degree
rotated s-wave) is able to pass unreflect-
ed through the polarizing beam splitter
and into the projection lens. As the applied
voltage increases, the amplitude of the p-
wave increases and that of the s-wave
diminishes until all of the light is p-wave.
This is the condition of maximum bright-
ness.

Another alignment mode used for
reflective LCDs is the 45-degree twisted
nematic mode, also known as the hybrid
field effect mode. It employs a 45-degree
twist for the off state and an untwisted,
birefringent state for the on state. Other
twist angles have been employed that are
optimized for the polarizer orientation
and birefringence-thickness product of
the liquid crystal.



The Photoactivated Liquid-Crystal
Light valve

One of the earliest and most successful
LCD projectors is the photoactivated lig-
uid-crystal  light  valve (LCLV).
Developed by Hughes Research
Laboratories, this reflective LCD tech-
nology was first reported in 1973. It used
a CRT-addressed photoconductor to mod-
ulate the voltage across a dynamic scat-
tering liquid crystal.

In 1975 the display contrast was
improved by replacing the dynamic scat-
tering liquid crystal with a homeotropic
mode, nematic liquid crystal. But because
the near-vertical alignment of the liquid-
crystal molecules was not photostable, the
homeotropic mode was used for only a
short time. In 1977 it was replaced with
the 45-degree twist, hybrid field effect
mode. Finally in 1990, a homeotropic
alignment mode process was developed
with improved photostability and with
higher contrast ratio than was possible for
the 45-degree twist mode.

The photoactivated LCLV is currently
known as the Hughes-JVC Image Light
Amplifier”! (ILA™!). It has provided an
alternative to the oil-film projectors for
high-brightness, color projection display
applications and is similar to the oil-film
technology in two respects. Both the lig-
uid crystal and the oil-film layer are con-

tinuous, non-pixelated
surfaces. Through the
use of a light-to-voltage
converter. the photoacti-
vated LCLV is addressed
by the light output from
a CRT. Therefore, the
source of addressing for
both the pho-toactivated
LCLV and the oil-film
technology is a raster-
ized e-beam.
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photoactivated LCLV is Figure 24. Monochrome photoactivated LCLV projector.

shown in Figure 23. A
photoconductor film and a homeotropi-
cally aligned nematic liquid crystal are
separated by a light-blocking layer and
dielectric mirror. The photoconductor
acts as a light-controlled voltage modula-
tor for the liquid crystal. The dielectric
mirror reflects the projection light and the
light-blocking layer rejects residual pro-
jection light from entering the photocon-
ductor.

An ac bias voltage is applied across the
transparent electrodes. When there is no
light on the photo-conductor, it has a high
resistivity and there is only a small
amount of ac voltage drop across the lig-
uid crystal. Most of the drop is across the
photoconductor. But when part of the
photoconductor is illuminated, its resis-

tivity is reduced in proportion to the inten-
sity of the light, and the ac voltage drop
across the liquid crystal in the vicinity of
the illumination is increased.

A simplified schematic of a simple
monochrome projection system is shown
in Figure 24. A description of the optical
operation of the homeotropic alignment
mode and polarizing beam splitter were
presented earlier in this section. An
advantage of the photoactivated LCLV is
the fact that its resolution is not fixed by
a built-in pixel structure. Therefore, sys-
tems can be designed with addressing pro-
vided by extremely high-resolution CRTs
or laser scanners for high-information-
content display applications. W
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Electronic Distribution H——
Show and Conference

is the annual meet-
ing-place and mar-
ketplace for the

worldwide community of manufacturers of

electronic components. instruments and
accessories and the electronic distributors
through whom these products are brought to
market. Itincludes exhibits. educational pro-
grams, and scheduled meetings or confer-
ences between participating companies.
While no servicers attend EDS. the
decisions, agreements and input generat-
ed between the component manufacturer
and distributors greatly affects the price
and availability of products to servicers.

Who Exhibits at EDS

Close to 500 manufacturers who sell
through electronic distributors exhibit at
EDS. Products and people represented at
EDS include:

Passive and electromechanical compo-
nents. instruments, datacom products,
accessories, active components, publica-
tions, suppliers who sell to electronic dis-
tributors, value added equipment, data
processing equipment
office and warechouse equipment, con-

and software.

The 2001 Electronic Distribution
Show and Conference (EDS):

May 14th to 18th, 2001

Las Vegas Hilton Hotel

Las Vegas, Nevada, U.S.A.
Exhibition Days: i
Tuesday 1:00 p.m. - 5:30 p.m.
Wednesday 9:00 a.m. - 5:50 p.m.
Thursday 9:00 a.m. - 4:00 p.m.
Visit ES&T Booth #6205

sulting services, and master distributors
authorized to sell to other distributors.

Exhibitors at EDS 2001 are primarily
manufacturers of electronic components
(wire, cable. capacitors, resistors. batter-
ies, ete.: testequipment: accessories: pub-
lications: etc.) plus suppliers of goods and
services used by distributors.

Who's EDS For?

EDS is for distributors: national, region-
al, local and specialized — OEM and
MRO. EDS is for: owners and presidents,
sales/marketing and product managers.

Attendees are electronic distributors,
who purchase and stock electronic com-
ponents and related products for resale.

primarily to industrial, commercial and
institutional customers. Distributor atten-
dance at EDS 2000 was about 1700 peo-
ple from over 700 companies.

About 6500 individuals participate in
EDS cach year. EDS is not open to the
public (engineers, students, consumers,
etc.). Although EDS includes conven-
tional trade show exhibits. it is dominat-
ed by pre-scheduled meetings.

EDS is for manufacturers' representa-
tives, also an important part of the EDS
community. These independent contrac-
tors sell the products of one or more EDS
participants on a commission basis. in a
defined territory. EDS is an ideal venue for
recruiting reps and for rep sales meetings.

EDS Sponsors and
Administrating Agency

EDS is sponsored by Electronic
Components, Assemblies & Materials
Association, Electronics Representatives
Association. and the National Electronic
Distributors Association

EDS is administered by:

Electronic Distribution Show Corporation

(312) 648-1140. eds@edsc.org. W

SEMINARS AND
WORKSHOPS
MAY 14-17, 2001

MONDAY, MAY 14

12:45 PM to 1:45 PM Marketing
Electronics Worldwide —
participating in the Global Market

1:00 PM to 3:00 PM
RosettaNet: the E-Business
Standard for the Electronic
Supply Chain

Presenter: Barney Martin,

NEDA VP for Industry Practices,

former director of Partner
Relations at RosettaNet

3:15 PM to 4:30 PM

The Changing Role

of Procurement in the
Supply Chain

Presenters: Panel of
purchasing executives
Moderator: Robin Gray,
Executive Vice-President,
NEDA

TENTATIVE SCHEDULE OF EDS EVENTS

5:00 PM to 6:00 PM
EDS Welcome Reception
Sponsored by ECA

TUESDAY, MAY 15

10:00 AM to 11:30 AM

EBN presents an exclusive
research report

Globalize to Grow Your Business

11:45 AM to 12:45 PM

Keynote Luncheon

How Outsourced Manufacturing
Affects Your Future in Electronic
Distribution

2:00 PM to 3:00 PM
Selling Electronics in the USA
(for international visitors)

5:00 PM to 6:00 PM
Exhibit Area Get-Together

WEDNESDAY, MAY 16
7:00 AM to 8:45 AM

NEDA Breakfast Meeting For
Distributors

NEDA Business Session and
Presentation on Industry
Statistics from EBN.

10:00 AM to 11:00 AM
EBN Opportunities for the
Electronic Industry in China
Panel Discussion
Moderator: Bruce Rayner,
Editor-in-Chief, EBN

2:00 PM to 3:00 PM

Cahners research report

New Paradigms for Distribution
in a Technologically Enabled
Global Marketplace

Presenter: Susan Mulcahey,
Research/Editorial Director,
Cahners Business Information

3:00 PM to 4:30 PM

ERA and its Small Rep Special
Interest Group present an open
forum

What's Going in the Industry,
and How Does it Affect the
Smaller Rep Firm?

THURSDAY, MAY 17

6:45 AM to 8:00 AM
Manufacturers’ Representatives
Breakfast and ERA Membership
Meeting

10:00 AM to 11:00 AM
Electronic News presents an
industry panel discussion

The Role of Distribution in
Product Development
Moderator: Jonathan Cassell,
Editor-in-Chief, Electronic News
Panelists: top executives from
OEMs, CEMs, semiconductor
companies, and distribution.

2:00 PM to 3:00 PM

EBN presents an exclusive
research report

How Your Customers Use the
Internet.

Presenter: Steve Cholas,
Publisher, EBN

FRIDAY, MAY 18
8:00 AM Golf Outing - Wild
Horse Golf Club
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Designing Your ©

Showcase Site

by the ES&T Staff

t's no secret that operating a business

for servicing consumer electronics

products gets tougher and tougher.
The answer to staying in business for a
number of service centers has been to
branch out into related areas of business.
For example, some service centers have
added electrically-operated riding toys to
the mix of products they service. Another
service center we know services the elec-
tronics used in those drive throughs at fast
food places like McDonald’s. Burger
King. etc. Today. with so many people
adding home theater to their homes, a
number of service centers have found that
selling and installing home theater sys-
tems is a logical extension to the services
they offer.

What Is a Home Theater?

Home theater is a broad term that
describes a home installation that deliv-
ers high-quality audio and video, not
unlike the experience that a viewer would
have in a movie theater. Ideally, the video
would be in the 16 X 9 digital video for-
mat, but in this period of transition from
NTSC to ATSC. or high definition TV
(HDTV), the TV sets and video monitors
that most people own are in the standard
TV format. Of course, on these units, the
16 X 9 programs can be shown in letter-

box fashion.

The audio is one
of the things that
sets these installa-
from
ordinary television

tions apart
watching. In a true
theater

the
audio portion will
be capable of deliv-
ering high-fidelity
audioina 5.1 chan-
The

chan-

home
installation,

nel format.
idea of 5.1
nels is one of those

somewhat cute designations that engi-
neers think up. The five channels are left
front, right front, center front, left rear,
and right rear. The extra .1 channel is the
subwoofer, which only puts out a small
portion of the entire audio spectrum, at
low frequency.

Creating an Attractive Home
Theater Showcase

It has been said before in these pages,
borrowed from people who know what it
takes to sell a product or service: “People
come where they're invited, and stay
where they feel welcome.” That quote
makes a great deal of sense: and if you
want to sell expen-
sive products such
home
systems, you have
to first invite the

as theater

potential cus-
tomers in, and
make them feel

welcome. Let them
watch and listen to
quality,

audio,

a high
video
program in an
atmosphere  that

and

Figure 2. All of the video displays in the facility were carefully arranged
and properly adjusted for maximum visual impact. Not shown because
of difficulties in photographing it is a viewing room with comfortable
chairs and a 73-inch wide screen rear projection HDTV ready set con-
nected to an HDTV demonstration channel via satellite. High fidelity

resembles a home
setting. Let them
work the controls.

One of the most

important factors

audio in the room is provided by a 5.1 channel surround sound system.
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Figure 1. The well maintained customer service counter allows Continental
Video staff to work with customers in a professional environment.

in creating an atmosphere in which peo-
ple will feel comfortable is to make sure
thatit’s clean and neat. Many service cen-
ters have a cluttered look. The nature of
the business is such that sometimes that
can’tbe helped. Butif you're going to sell
expensive new products like home theater
systems, that part of the business should
be apart from the service center, and
should have a clean uncluttered look.

But not only should it be free of clut-
ter, everything should be new, and clean
and bright. When people are looking to
buy a home theater system, they will be
looking at the video screen, the receiver,
and the speaker system with the thought
of how they will look in their own homes.
If the carpet is worn, or dingy, or if the
walls of the showcase need a coat of paint,
the picture the customer will have in their
mind of how the system will look in their
home will not be pleasing, and they might
decide to look elsewhere.

Lighting

Lighting can make or break a home the-
ater showcase, or any other store where
atmosphere is important. It’s particularly
important in a place where home enter-
tainment systems are being displayed.
Fluerescent lighting gives a harsh, cold,
look to a space, and is unlike the type of
lighting found in most homes. Lighting
must be adequate to allow the customer
to view the product, but it should be sub-
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| the home theater
system, a screen
that’s too large
would make view-
ing uncomfortable,
and huge speakers
with a high-power
amplifier would be
wasted.
Moreover,
someone with a
large home would
generally have a

Figure 3. The lighting in the store contributed to the warm, atmosphere

and inviting displays of products.

dued to mimic the lighting that the cus-
tomer will have in his home theater.

It would be best if the lights in viewing
areas are adjustable so that the customer
can adjust them to a level that’s right for
him, so that he may form a better mental
picture of what the viewing experience
will be in his home. Keep in mind, too,
that the walls of the rooms should be light-
ed. That defines the space and makes it
comfortable to be in. Dark walls look cold
and spooky.

Lighting is such an important aspect of
a store in which you are planning to dis-
play and demonstrate high-priced mer-
chandise thatis designed to be viewed that
it might be a good idea to hire a lighting
designer to make sure that the lighting is
done right.

Offer a Variety of Products at
Different Prices

It seems logical to assume that most
people would like to have a theater sys-
tem in their homes; whether they're
wealthy people who own a home worth
in the millions of dollars, or if they 're peo-
ple of more modest means. Different
homes and different budgets require dif-
ferent types of home theater systems. If a
large home has a cavernous room in
which to install the home theater system,
a small video screen, low-power amplifi-
er and low-power speakers wouldn’t do.
They’d look lost in a large room and the
audio would be inadequate to fill the room
with sound.

On the other hand, if a customer has a
more modest home with a small room for

larger budget for
buying a home
theater  system.
Because of these variations in room size
and means to buy, it makes sense for a
company offering home theater systems
to display a variety of products, and to
have sales people on staff who can help a
customer find a system that’s suited for
his home environment and budget.

Continental Video

We visited a successful video/home
theater store in the Kansas City areato see
what such a store might be like. The name
of the store is Continental Video Center,
owned by Mark Brummel. It’s an unas-
suming, but neat, place from the outside,
with minimal signage, but the windows,
which have been covered, carry the names
of the products sold.

The products are not the types of prod-
ucts found in the typical discount store.
They're alevel or so higher in quality. The
store sells a line of Mitsubishi TV/video
products, everything from larger-screen
direct view sets in

Installation service

In addition, the business offers what-
ever level of installation the customer
prefers. If the customer is technically pro-
ficient, he can walk out of the store with
the products he has selected and go home
and install them. If the customer prefers,
Continental will deliver and install the
system.

Typically, an installer, one of five tech-
nical specialists that Continental employs
full time, will visit the customer’s home
and do a “walk through.” In this proce-
dure, the installer evaluates the room
where the system will be installed, taking
notes and making sketches as appropri-
ate. Those notes and sketches are turned
into a formal proposal by Continental and
presented to the customer.

If the customer approves of the pro-
posal, he then visits the store to examine
the products and select those that have the
desired colors and appearance.

The installers work on a time and mate-
rial basis, so the billing properly repre-
sents the cost to do the job.

Location, Location, Location

Real estate agents say that there are
three important factors in selling a house:
location, location, location. According to
Brummel, the same is true of retail. Part
of the secret to the success of Continental
Video is its location. It’s in Johnson
County, KS, which is a fairly affluent
area. Many residents have a considerable
amount of disposable income, and are
willing to spend it on home entertainment.

NTSC format up to
a 73-inch HDTV [j§&
ready rear projec- [l
tion unit in 16 X 9 §
format. The mix |
includes  plasma
display units.

The audio offer-
ings include prod-

ucts made by
Marantz, Atlantic
Technology and
NHT.

Figure 4. Accessories were neatly displayed so that customers could

browse and find just the connection or cable they needed.
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In order to main-
tain a constant pres-

the  community,
Continental adver-
tises in the

| the local newspa-
| per.the Kansas City
Star. This newspa-
per has “zone”

offerings. segments

of the paper that go

Figure 5. The signage on the building is minimal, but the neat appear-
ance and the list of products sold in the windows attest to the potential

customer this is & well managed operation.

Marketing the Business
Continental Video markets its business
in three ways:
« newspaper advertising,
« direct mail,
« referrals.

only to certain por-
tions of the entire
circulation.  This
saves the business
from wasting its money by advertising to
people in parts of the city whe would be
unlikely to travel a long distance to make
a purchase.
Every time a satisfied customer leaves
the store, asalesman gives him some busi-

ence in the minds of

| Saturday edition of
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ness cards and asks them to refer any
friends, relatives or acquaintances who
might be thinking about buying an
consider

audiofvideo  system  to

Continental Video.

Working with Builders/Remodelers
Brummel has forged alliances with a
number of builders and remodelers in the
arca, and works with them on several lev-
els. It a builder is building a home that
will include a home theater system,
Continental will work with the builder to
pre-install wiring and any associated fix-
tures curing the construction of the house.
In the same way. if a remodeler is
remodeling a home. in a job that includes
a home theater system. Continental will
work with the remodeler to install wiring
and fixtures as the work is being done.

House Calls

As part of its advertising. Continental

ISCET

CERTIFIED

o
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O
©
z
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Your Ticket to

SUCCESS

Mcre than 40,000 technicians werldwide are Certi-
fied Electronics Technicians. ISCET offers Journey-
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Vigeo. For more information, contact the International
Society of Certified Electronics Technicians, 2708
West Berry Street, Fort Worth TX 76109:
(817) 921-9101

Name
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City

State _ 2P

Send material about ISCET and

becoming certified

Send one “Study Guide for the Associate Level
CET Test”" Enclosed is $14.95 (includes post-
age/handling). TX residents — include 8.25%
sales tax.
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includes something Brummel calls “House
Calls.” It's an invitation to readers to con-
tact Continental for any type of work that
they might need done on any audio/video

JP Davis & Co., producer of press
receptions at  major technology
tradeshows, and real estate giant,
PacTrust, today announced the grand
opening of their “Smart Home” venture
at Orenco Station in Hillsboro OR. The
townhouse, located in the heart of the
Silicon Forest, is wired and ready with
the technology that will digitally
enhance future homes and make living
“smarter.” The grand opening was
scheduled to be held at the home the
weekend of April 6 - 8, 2001.

Several dynamic technology compa-
nies already have their products installed
in the three-story townhouse that is a part
of Orenco Station, a critically applaud-
ed example of "new urbanism" that is
sweeping the country. Building on their
successful Smart*Home press reception
held during the Consumer Electronic
Show in Las Vegas, JP Davis & Co. invit-
ed companies to provide technology
products that are instrumental in making
a dwelling a smart home.

“We looked for companies that not
only had leading edge products,”
explains John Davis, president and
founder of JP Davis & Co., “We also
looked for products that were practical
for real people in a real home.”

Companies showcasing their products
at the Smart*Home include: HP Pavilion
8860 - The HP Pavilion 8860 desktop PC
makes an impression with a lightning-
fast AMD Athlon processor 1GHz and
128MB RAM. Withiit, viewers can enjoy
theater-quality movies on a PC with the
12x max. speed DVD-ROM drive and
Premium Polk Audio stereo speakers,
record music CDs with the HP CD-
Writer drive, as well as playing the lat-
est games with its powerful nVidia TNT2
Vanta 3D-accelerator card, and instant
access to favorite Web sites.

The Intel AnyPoint(tm) Wireless Home
Network lets users share Internet access,
files, drives, printers and more, without

system. Whether the person has bought
components and decided that they aren’t
skilled enough to connect them, or if they
have recently moved into the area and need

to have their system reconnected, or if they
are having some kind of problems and need
troubleshooting to correct the problem,
Continental will provide the solution.

Smart Home Getting Smarter

wires, and from anywhere in the home,
even the back yard or patio. Whether
choosing wireless or phone line, both are
easy to install and require no new wires.

The Xerox WorkCentre M950 Color
Inkjet Printer/Copier/Scanner/PC  Fax
brings high-quality color to the home office
and features a 20-sheet document feeder.
The network-ready WorkCentre M950
offers many new technological advances
including eXpress Mode(tm), with speeds
up to 50 percent faster than the competi-
tion's normal mode and InkLogic(tm),
which uses individual ink tanks to elimi-
nate ink waste and save consumers money.

What home would be complete with-
out a pet? For the Smart Home, it's
AIBO, the robotic dog from Sony. The
rebirth of the original pop-culture phe-
nomenon is alive in Sony's next genera-
tion series of AIBO Entertainment
Robots, featuring a sleek new design in
three different colors, advanced emotion
and communication functionality, the
ability to recognize up to 50 spoken
words, take pictures, and react to wire-
less LAN control, among a variety of
other advanced features and accessories.

Friendly Robotics develops products
that liberate consumers from routine
chores. With the introduction of the com-
pany's first product, Robomower,
Friendly Robotics moves from futuristic
concept to today's reality. Safe, simple,
convenient - Robomower mows the lawn
automatically. No push, no sweat.

BelA delivers powerful functionality,
including a comprehensive web brows-
er, support for popular streaming media
formats, application support and remote
device management all in an exception-
ally compact footprint. Compaq's iPag
IA-1 is powered by BelA and sits on the
kitchen counter, giving quick and easy
access to the Internet.

From Home Automation, Inc., the
OmniPro is an integrated security and
control system designed for commercial

and high-end residential applications.
Based on the reliable Omni platform, the
system utilizes standard sensors for
security, fire protection, and environ-
mental control, plus offers comprehen-
sive management of lighting, HVAC and
other mechanicals. The OmniPro is a
full-featured facilities management sys-
tem which operates by "modes" like
Weekday, Weekend Day, Night, Away or
Vacation. Any given mode can be pro-
grammed to define specific temperature
parameters, lighting sequences and the
appropriate security functions.
American Power Conversion (APC)
has provided the Back-UPS CS 500VA, a
new line of desktop uninterruptible power
supplies (UPS) specifically designed for
small business and corporate environ-
ments. The Back-UPS CS 350 and 500
offer reliable battery backup power in a
smaller, sleeker form factor.
The IP VideoPhone from Innomedia is
a compact, all-in-one desktop phone that
takes the complexity out of videoconfer-
encing, placing free person-to-person
video calls anywhere in the world over a
broadband connection. Simply plug it into
aquality-of-service enabled broadband IP
network; pick up the phone and dial. The
plug-and-play system delivers high-qual-
ity video, convenient, cost-effective,
face-to-face communication without the
expense or requirement of a PC.
“Orenco Station provided us with the
perfect opportunity to showcase these
products," continues Davis, also a resident
at the urban housing development. "New
technology will play akeyrole in the devel-
opment of communities from here on out.”
Orenco Station, a new pedestrian and
transit oriented community in East
Hillsboro, Ore., takes “new urbanism’ to
the next level with the Smart*Home
demonstration. In 1999, the National
Association of Homebuilders named
Orenco Station the “Masterplanned
Community of the Year.” W
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AND THE
s | WINNERS ARE...

In January, we asked our subscribers
to let us know which consumer elec-
tronics manufacturers provide the best
and worst support, and which brands
our readers would recommend. or

recommend avoiding.

While, admittedly, not a scientific survey, here are the
Top Ten for Best Support Service and Brands
Recommended in descending order. ES&T did not ask
which manufacturer provided the best service remuner-
ation. That will be another survey.

As this was a write-in questionnaire, the answers pre-
sented here are basically the brand names the respondent
provided. No effort has been made to combine brands or
abbreviations under one firm or another.

BEST SUPPORT SERVICE WOULD RECOMMEND
1. Sony 1. Sony
2. Panasonic 2. RCA
3. Philips 3. Panasonic
4. Thomson 4. Magnavox
5. Zenith 5. Philips
6. RCA 6.JVC
7. Hitachi 7. Thomson
8. Magnavox 8. Toshiba
9.JVC 9. Hitachi
10. TCE 10. Sharp

A related question was asked in October regarding:

THE TEN MOST WANTED PRODUCT SCHEMATICS
BY MANUFACTURER ARE:

1. Sony 6. Toshiba

2. RCA 7. Zenith

3. Sanyo 8. Magnavox

4. Emerson 9. Samsung

5.JVC 10. Panasonic/Philips (tie)

THE TEN MOST WANTED SCHEMATICS BY PRODUCT ARE:

1. TVs 6. DVD

2. Computer Monitors 7. Projection/Large TVs
3. VCRs 8. CDs

4. TV/NCR Combos 9. HDTV

5. Camcorders 10. Home Theater

The full list included: Printers, Receiver Amps,
Cordless Telephones, AV Amps Audio Products,
Computer Power Supplies, Digital Antennas, Faxes,
Public Address Systems, Radio-Cassettes, Stereos,
Tuners, Car VCRs, Home Power Supplies, Video
Products and more.

ES&T is working to provide information to help you
perform profitable, professional service and insure con-
sumer good will for the consumer electronics industry.
Input from Professional Servicers, Distributors, and
Consumer Electronics Manufacturers is welcome.

COMPLETE YOUR CO LECTION TODAY. &

y Check, Money Order, Mastercard, VISA, Discover
‘ and AMEX accepted
Electronic Servicing & Technology
Attention: Mary Tali
P.O. Box 748
Port Weshington, NY 10050

CALL: 800-462-4659

For Fastest Service

FAX 516-883-2162

Electronic Technicians Association — ETA

and
Satellite Dealers Association - SDA
present
The Ultimate Customer Service Specialist
Study Guide

CSS-2

The second edition of this popular CSS Study Guide
is now in print.

@ Twice the number of pages
@ Twice the chapters
@ Dozens of new practice quiz questions

Sales-marketing-service relationships; Technoliteracy; Safety; Company
standards; Dependability; Teamwork; Work ethics;
Problem solving; Company lcyalty; Telephone techniques; Controlling your
emotions; Communications; Record keeping; Safety; Decision making: Customer
service techniques; Hygiene, and more

No Service Business Should be Without
One of These
Unique Guides to World Class Service!

to order

Call 800 288 3824

ata@indy.tdsnet

ETA-I

602 N Jackson, Greencastle, IN 46135
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New Products

Single Phase Power Quality
Logger
The PQL 100 Series from AEMC is a
single Power Quality Loggerdesigned to
measure
and log
from a

complete

clectrical
and power
quality
parame -
ters.  The
PQL 100

measures,

records and

stores  the
selected parameters. The recorded infor-
mation is retrieved via a computer using
an RS-232 serial link. The report com-
pliant DataView Lite software package.
which provides graphs. waveforms and
pre-configured reports. is supplied with
the loggers.

The series is designed for North
American commercial. industrial and
residential applications. and is plugged
into a standard receptacle. The logger is
line powered from the voltage source
that is connected to, with an internal bat-
tery to protect data integrity during
power outages and programmed config-
uration for up to | year

AEMC Instruments
Circle (19) on Reply Card

Analog Digital Storage
Oscilloscope

B&K Precision

announces the addition of the Model

STOSA acost-effective 150 MHz analog

digital storage oscilloscope. This com-

Corporation,

pact. versatile, easy to use benchtop unit
incorporates a high-end Digital scope
with a 200MS/s sampling rate.

A built-in RS-232 PC interface allows
for the use of a personal computer to cap-
ture wavetorms orto control the unit. The
scope. manulactured in Germany. appro-
priate for use i education. design. field
service. maintenance. manufacturing
and quality control.

Upon start-up. the scope automatical-
Iy undergoes a diagnostic sell test o

ensure proper operating conditions. It

suite of

offers the benefits of both Analog and
Digital operation in one unit. A single
button is used to switch from Analog to
Digital storage operation.

AUTOSET. another feature, provides
automatic setup of time base, vertical
axis, and trigger parameters of the signal
being measured. The user can then read-
Just the time base and vertical axis as
required. Up to 17 automatic measure-
ments are displayed by readouts on the

screen. The unit also offers many user

benefits including the capacity to store
waveforms for analysis. the ability to
view/store pre-trigger information, the
ability to detect/display/capture com-
plex waveforms. the ability to obtain
hard copy printouts of the capture signal.
the ability to view slow event, and the

ability to view one time event.
B&K Precision Corporation
Circle (20) on Reply Card

Bench Top lonizer
The new Desco Bench Top lonizer XL
(Item #19540) provides maximum neu-

tivity. The ionizer uses an ac ionizing
system thus neutralizing static charges at
great distances. The unit is UL listed.
Desco
Circle (21) on Reply Card

Data Logger Test Station

The Desco Data Logger Test Station
will automatically log ESD results from
wrist strap and foot grounder tests. The
Data Logger eliminates non-productive
time of manually logging test results.
The user can input data in three ways:

I. Card with magnetic stripe

2. PIN number

3. Scan a bar code

The test station connects to almost any
PC using serial port and standard modu-
lar phone cord. No special interface cards
are needed. Setup software is included.
Output data can be sorted, viewed, and

—

tralization of electrostatic charges in the
workplace. [tfeatures a patented Faraday
balance system that provides for an auto-
matically balanced ion output. The XL
emits ions in a true laminar flow that
reduces ton recombination and emitter
contamination. A fixed temperature
from air, thus
enhancing worker comfort and produc-

heater removes chill
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printed in Windows format. The Data
Logger makes iteasy to comply with ISO
9000 requirements and audits. Up to 15
Data Loggers may be connected to a sin-
gle PC.
Desco
Circle (22) on Reply Card

Auto Calibration Unit

The Auto Calibration Unit. item
#43469 from ESD Systems.com is
designed to simplify the calibration

process. With its closed-loop calibration,
the Auto Calibration Unit instantly cali-



New Products

brates CE lonizers to conditions at the
workstation. The colorful visual balance
indicator makes for an easy to read dis-
play of the ionizer’s balance. The unit it
derives its power from the ionizer under
test, thus eliminating batteries and power
supplies.

ESD Systems.com
Circle (23) on Reply Card

AC Outlet Analyzer & Wrist Strap
Tester
The Pilgrim GAM-2A AC Outlet
Analyzer and Wrist Strap Tester from

EDS Systems. Com is designed to test the
integrity of the building ground and to
verify the wrist strap connection to the
operation. It also tests smocks to ensure
continuity throughout the garment. Since
it plugs into a 120Vac outlet, it allows the
operator to test their wrist strap without
leaving the workstation. At the same time,
the unit verifies that the outlet has a good
building ground. The resistance limits are

500 kilohms to 50 megohms +/-5%.
ESD Systems