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Noise reduction and masking
Stereo amplifier repair




Depend on the
largest electronics
rebuilder in the
world for quality
tuners and
modules.

Thousands of professional TV ser-
vice dealers already do. They de-
pend on PTS' professionalism,
quality and express service that
comes from over fifteen years of ex-
perience in electronic rebuilding.

Most important, they depend on
PTS everyday to have all major
brands of tuners and modules
available for immediate exchange or
eight hour rebuilding.

Circle (1) on Reply Card

And PTS backs up each quality
part with a full year limited warranty.

Only one company can be the
largest electronics rebuilder in the
world.

Only One.

For the name of the PTS Distributor or Servicenter nearest you wiite PTS Corporation, P.O. Box 272, Bloomington, IN 47402
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Keithley handheld DMMs keep you right on top of your field
service applications. They're rugged, offer complete capabilities,
are easy to use and won't break your budget.

10A capability, 5 functions and overload protection are
standard on all Keithley handhelds. All feature a 0.6” display
which is easy to read even in direct sunlight. Large, rotary
selector switches operate easily in either hand. The color-coded
front panel is logical, legible and handsome.

The 130 is a tough, hard-working meter which will spoil you
on analogs forever. It offers £0.5% DCV accuracy, 5 full
functions and 10M{ input impedance. The 131 expands 130
capabilities with £0.25% DCV accuracy and enhanced
bandwidth on the top ACV ranges.

The 128 is ideal for rapid troubleshooting. It features
a 5 function beeper, an over/under arrow display and a
special diode test range.

The 4%2-digit 135 offers bench meter sophistication in a
handheld format. It has 3 to 4 times better accuracy and 10
times better resolution than ordinary hand helds.

The are all unbeatable values:

Model 130—%124.00  Model 131—%139.00
Model 128—*139.00 Model 135—%235.00

A full line of accessories expands these values even further.
For quality, common sense capabilities, durability, ease and
affordability call your Keithley distributor and get your hands
on a Keithley handheld DMM. No matter what your field
service situation, you'll have it well in hand.

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400
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The how-to magazine of electronics...

ELEGTRONIG
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April 1982 1 O What’s wrong with cassette recording
Volume 2, No. 4 Today’s inaccurate tape counters and slow search
methods are far from perfect and are usually
Elee'nnnie incompatible among different machines. One
Serviohg & Technoogy raend electronics company offers a solution.
i 1 2 Stereo amplifier repair

By Carl Babcoke, CET

Tracing the signal through an audio amplifier is
easily done with an oscilloscope, but complications
arise when the problem involves strong variations
of de voltage in multi-stage, direct-coupled, high-
power amplifiers.

30 Test Lab

By Carl Babcoke, CET
The Tektronix model 2336 scope is featured.

National Semiconductor 4 4
T Servicing excessive high voltage, part 2
system for AM and FM radio, By Homer L. Davidson and Carl Babcoke
audio and videocassettes, Operation and servicing of high-voltage regulators
records and videodisc. in solid-state color TV receivers are explained in
See story on page 50. the conclusion to this 2-part article.
(Illustration courtesy of
Natronal Semiconductor.) 5 O 0 0 0 3

Audio noise reduction and masking

Recent advances in audio equipment have
meant vastly improved reproduction of
audio source material, but also mean that
hiss and other noises in the source are
more apparent to the listener.

6 O Audio update
This selection of equipment highlights the current
offerings of audio equipment manufacturers.

2 Electronic Servicing & Technology  April 1982
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FIGURE 3 EFFECTS OF
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Reach

for reliability.

Solve over 178,000 solid state replace-
ment problems using 1800 SK and KH types.
RCA'’s new Replacement Guide puts thereli-
able answers at your fingertips.

From foreign to domestic components,
RCA simplifies just about any replacement
application, including integrated circuits,
high-voltage triplers, rectifiers, thyristors
and transistors. The guide uses a conve-
nient dual numbering system, which

matches the right SK replacement to your
consumer or MRO/Industrial needs. For
example: SK3444/123A.

Pick up your copy of the 1982 RCA
SK Replacement Guide. Nothing puts reli-
ability within easier reach. See your RCASK
Distributor, or send a check or money order
for $2.25 to: RCA Distributor and Special
Products Division, P.O. Box 597, Woodbury,
N.J. 08096.

ELECTRONIC
SCANNER

Hitachi offers seminar
on 1-inch VTRs

Hitachi Denshi America held its
first training seminar on their
HR-200 1-inch type C studio VTR
at their National Training Facility
in Woodbury, NY. The training
session, offered to dealers and end
users of the Hitachi 1-inch VTR, is
designed to provide an in-depth
understanding of operations pro-
cedures, circuit operation and ad-
justment techniques required for
maintenance of the VTR.

“Hitachi Denshi recognizes that
in today’s world of fast-paced elec-
tronic technology, it is not only im-
portant to design products utiliz-
ing this technology but also to pro-
vide training on its operation and
maintenance,” said Fred Scott,
director of VTR engineering. The

course is “structured to give an
understanding of the principles
used in Hitachi's VTRs, while
enabling the student to closely
study each sub-system required in
the total system operation.”

Training seminars are limited to
12 people, last two weeks and are
given every other month. A similar
course is offered on Hitachi 1-inch
type C portable VTRs with the
same requirement, but one week
in length.

For more information, contact
Fred Scott, Hitachi Denshi Ameri-
ca, 175 Crossways Park West,
Woodbury, NY 11797, 1-516-921-
7200.

Telecommunications conference
to be held in June

The 1982 “Telecommunications
Trends & Directions” seminar, by
the Communications Division,
Electronic Industries Association
(EIA), is designed to give securi-
ties analysts and industry leaders
an executive overview of the
telecommunications industry. The
7th annual “Hyannis Conference”
will be held June 1-3 at Dunfey’s
Hyannis Hotel and Conference
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Center, Hyannis, MA.

Among the industry leaders ap-
pearing at Hyannis, Motorola
Chairman and CEO Robert Galvin
will present the major dinner ad-
dress. In addition to Galvin’s ad-
dress, three half-day sessions led
by prominent telecommunications
analysts will feature speakers
from the forefront of the telecom-
munications operating and manu-
facturing industries.

Additional information on the
program may be obtained from
Jeanne Stovall, EIA Communica-
tions Division, 2001 Eye St., N.-W.,
Washington, DC 20006, 1-202-457-
4937.

“Wireless cable” systems
proposed for urban centers

Microband Corporation of
America, a subsidiary of Tym-
share, has proposed that the
Federal Communications Commis-
sion (FCC) grant authority to con-
struct in major urban markets
“wireless cable” systems using
cost-effective microwave, rather
than coaxial cable.

These systems would deliver a



The new

1982 RCA SK
Replacement Guide. _

SK Replacement
Solid State

-
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wide range of premium TV pro-
gramming (pay television), as well
as information and transactional
services, directly into urban homes
and to small businesses.

Microband’s proposal seeks to
satisfy the significant unmet de-
mand for these multimedia ser-
vices in urban areas by expanding
the capacity of currently licensed
Multipoint Distribution Service
(MDS) common carriers from one
to five channels and authorizing
three such carriers in each of the
top 50 markets.

MDS is a low-power, omnidirec-
tional microwave transmission
medium that has been operational
since 1973. Within a radius of
20-25 miles from its transmission
site, MDS signals are received by
special antennas and downcon-
verted to unused VHF channels on
ordinary TV sets.

Cordless telephone sales
expected to almost double

This year may be the year of the
“cordless telephone boom” in the
United States. In 1981, cordless
telephone sales rang up a record
number of sales to dealers, total-

ing almost 600,000 units. Accord-
ing to Roy Mulhall, vice president-
general manager of Extend-A-
Phone Division of Uniden Corpora-
tion of America (UCM - formerly
American Radio Corporation)
sales of cordless phones in 1982
are expected to be approximately
one million units, almost double
the 1981 figure.

The market has been hardly
“seratched” to date. Less than one
million cordless phones have been
sold in the United States to date,
while the customer potential is in
the millions.

Mulhall said that cordless
telephones are the fastest growing
segment of the retail phone in-
dustry. Increased sales for the up-
coming year are expected due to a
variety of factors including an-
ticipated telephone company de-
regulation, increased customer
awareness, improved technology,
new models and accelerated adver-
tising and promotional campaigns.

Graphics software package
included in ICS course

A take-home graphics software
package is a key feature of a com-
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puter graphics course to be offered
this spring and summer by In-
tegrated Computer Systems (ICS).

The 4-day course, entitled Con-
sumer Graphics, is designed to
provide a comprehensive overview
of state-of-the-art computer
graphies hardware and software
and to present an integrated ap-
proach to implementation of a
graphies application. Topics in-
clude technology fundamentals;
raster scan, vector and color tech-
niques; software and hardware
availability and selection criteria;
and equipment selection and im-
plementation of graphics applica-
tions.

The course will be held in Wash-
ington, DC, June 15-18;, San
Diego, June 22-25; Boston, June
29-July 2; and Washington, DC,
Sept. 21-24.

For more information, contact
Ruth Dordick, Integrated Com-
puter Systems, 3304 Pico Blvd.,
P.O. Box 5339, Santa Monica, CA
90405, 1-213-450-2060.

Satellite communications users
to meet in Denver
The 4th Annual Satellite Com-



munications Users Conference
(SCUC ’'82) will feature Sidney
Topol, president and chairman of
the board of Scientific-Atlanta, as
keynote speaker. The annual con-
ference and trade show will be held
August 11-13, 1982, at the Regen-
¢y Hotel in Denver.

Technical, policy and business
sessions will be moderated by
leading experts on the various
aspects of satellite communica-
tions. Expanded and refined panel
sessions will retain the flavor of in-
formality established at previous
conferences. In addition to the
panel discussions, more than 140
booths will exhibit state-of-the-art
satellite hardware and services.
Outside exhibits will feature
antennas of varying size and
shape, as at last year’s show.

Sponsored by Satellite Commun-
ications magazine, the interna-
tional trade journal of this in-
dustry, SCUC ’82 registration will
cost $245 at the door. Advance
registration is available until mid-
July, for $195. Registration forms
are bound into each issue of the
magazine, and are also available

by contacting its business office at.

6430 S. Yosemite St., Englewood,
CA 80111, 1-303-694-1522.

Bell & Howell offers
service seminars

Bell & Howell Company will be
offering a series of service semi-
nars for technicians. The seminars
will be held June 8-10 in Kansas Ci-
ty, MO; June 29-July 1 in Ana-
heim, CA; Aug. 3-5 in Jackson,
WY; Aug. 10-12 in Colorado
Springs, CO; Aug. 17-19 in
Chicago; Sept. 28-30 in Hartford,
CT; Oct. 26-28 in Salt Lake City,
UT; Nov. 16-18 in San Antonio,
TX; and Dec. 14-16 in Anaheim,
CA.

The cost for the 3-day session is
$95. For complete details and
registration information, contact
June Schultz, Dept. 4354, Bell &
Howell Company, 7100 McCor-
mick Road, Chicago, IL 60645.

New designation system for
TV picture and monitor tubes

A new worldwide-type designa-
tion designed to promote interna-
tional standardization of picture
tubes and monitor tubes went in-

to effect on April 1, 1982. The new
system, developed by Electronic
Industries Association (EIA) of
Japan and Pro Electron of
Europe, will replace the type
designation presently in use.

The system is based on the
screen diagonal measurement in
centimeters instead of inches as in
the present U.S. system. Each
type designation consists of nine
or 11 symbols coded into five or six
symbol groupings. The first sym-
bol is either an A for TV picture
tubes or an M for monitor tubes;
the second symbol is a 2-digit
number that is the screen diagonal
measurement in centimeters; a
3-letter third symbol defines a
general family of tubes; the fourth
symbol is a 2-digit number for col-
or tubes and a 1-digit number for

monochrome tubes, which dis-
tinguishes minor tube variations
within a family; the fifth symbol is
the phosphor designation where a
single letter is assigned for color
tubes and two letters for mono-
chrome tubes; a 2-digit sixth sym-
bol is added for tubes having in-
tegral yokes.

Detailed procedures and a new
registration format for the new
worldwide system have been de-
veloped and will be used by the
three type assignment agencies.
Additional information concerning
the new system may be obtained
by contacting Type Administra-
tion Office, Electronic Industries
Association, 2001 Eye St., N.-W.,
Washington, DC 20006.

EsY..

ASSOCIATION
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Electronic companies to aid
job training of disabled youth

The Electronic Industries Foun-
dation (EIF) will undertake a proj-
ect to enhance job skills training
for disabled and disadvantaged
high school students through link-
ing vocational education programs
with high technology electronic
companies.

The new program, Jobs through
Education and Training (JET), will
be directed by Victor C. Knorr,
EIF program manager.

Support for JET is provided by
the U.S. Department of Labor’s
Employment and Training Ad-
ministration, Office of Youth Pro-
grams through the Institute of
Economic Development (IED), a
Washington based non-profit cor-
poration that provides a variety of
services to communities to assist
them in expanding job opportuni-
ties and encouraging economic
growth.

The new program will be con-

ducted in Massachusetts where
EIF’s successful Project With In-
dustry (PWI) is already in opera-
tion. PWI seeks to place disabled
persons in jobs in private industry
and also includes a component for
training solderers, assemblers and
technicians specifically for jobs in
electronics.

Schools in Lawrence and Spring-
field will be selected to participate
in the development of the model
program. An industry/education
advisory committee will be formed
in liaison with the Massachusetts
Rehabilitation Commission, the
Department of Manpower De-
velopment, the local Private In-
dustry Councils and the Massachu-
setts Department of Vocational
Education.

A subcommittee of industry
engineers, technicians and person-
nel staff will work with academic
and vocational instructors to up-
grade skill training programs
within the targeted schools. Work-
study opportunities will be offered
so that students can experience
real work situations and services
will be provided to help graduates
with job placement.

=177 o
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2200 SERIES

TE

DUAL TRACE OSCILLOSCOPES

THE PERFORMANCE
PRICE STANDARD

Tektronix 2213

The $1100 scope. Only
Tektronix could make so much
performance so affordable!

The 60 MHz Tek 2213 and
2215 introduce a scope
design so radically
different, it delivers fuli-
range performance at
prices well below what

was ever possible before.

Not surprisingly, it is
from Tektronix. the world's
largest and most respected
scope manufacturer, and a
legend for instrument relia-
bility and value.

Design for the 2213
($1100) and dual time base
2215 (just $1400) includes
some 65% tewer mechan-
ical parts. Fewer circuit
boards. Fewer electrical
connectors and cabling
Result: a lower purchase
price for you plus far
greater reliability.

Performance is pure
Tektronix: there's the

bandwidth for digital and
high-speed analog circuits.
The sensitivity for low signal
measurements. The sweep
speeds for fast logic families
A complete trigger system
for digital. analog or video
waveforms. And. with the
2215, you get fully cali-
brated delayed sweep for
tast accurate timing meas-
urements. New high-
performance 10X Tektronix
probes are ircluded!

2213/2215
PERFORMANCE DATA
Bandwidth: Two channels,
dc—60 MHz from 10 V/div
to 20 mV/div. (50 MHz from
2 mV/divto 10 mV/div).
Sweep speeds: Sweeps
from0.5sto50ns(to5
ns/div with X10 mag).
Sensitivity: Scale factors
from 100 V/div (10X probe)

to 2 mV/div (1X probe). Ac-
curateto = 3%. Acordc
coupling.
Delayed sweep meas-
urements: 2213 standard
sweep. intensified after
delay. and delayed. 2215
Aonly. Bonly or Aand B
alternately with A intensified
by B
Complete trigger system:
Modes include TV field
normal. vertical mode. and
automatic: internal, exter-
nal, and line sources; vari-
able holdoff; separate B
sweep trigger on 2215
Probes: High perform-
ance, positive attachment
10-14 pF and 60 MHz at the
probe tip

The price: Just $1100
for the 2213 and $1400 for
the dual time base 2215*.
Order direct from the

Tektronix National Market-
ing Center, your hotline
for the 2200 Series and all
Tektronix accessories.
Phones are staffed by sales
engineers who can answer
your technical questions

Your direct order includes
a 15-day return policy and
full Tektronix warranty Call
today. You can't buy a more
advanced scope for less

ORDER TOLL FREE

800-547-1845

Ask for Department 905
(In Oregon, Alaska and
Hawaii: 1-503-627-4502 col-
lect.) Lines are open from 8
amEST to 5 pm PST

Copynight © 1982 Tektronix In

Allrights reserved 120

Tektronix

COMMITTED TO EXCELLENCE

April 1982 Electronic Servicing & Technology 7



Symptoms and cures compiled from field reports
SYMCURE of recurring troubles

Chassis— RCA CTC109 1
PHOTOFACT —1952-1

Chassis — RCA CTC109 2
PHOTOFACT —1952-1

0104
REGULATOR

U701
LUM-CHROMA

NEGATIVE PULSES
CR702

froM g0l P22

COLLECTOR=——
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]
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1
]
]
]
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1
]
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1
]
]
]
1
1
1
1
1
]
[}
]
]

T

+32v

Symptom — Very low brightness or no video
Cure — Check L807 and replace it if open

Symptom — Erratic shut-down
Cure — Check resistance of R124 and repiace it if out of
tolerance or varying

Chassis —RCA CTC109 3
PHOTOFACT — 1952-1

Chassis — RCA CTC109 4
PHOTOFACT — 1952-1

0302
R44  CRAT 0 REGULATOR B+
51K :
POSITIVE TO HORIZ PHASE
PULSES / F—serecron
ca04
oren I = 11.3V
+ r

BAD CONNECTION

Symptom — Horizontal cannot be locked
Cure — Check R404 and replace it if open or increased in
value

Symptom — Intermittent color
Cure — Check soldering at emitter of Q302 and resolder
if needed

Chassis — RCA CTC109 5
PHOTOFACT — 1952-1

Chassis —RCA CTC101
PHOTOFACT — 1945-2

Q412 - .
HORIZ DPEN
QuUTPUT /
CR405 ca17
.0058
OR .0054

—

LEAKY OR SHORTED =

Symptom — Narrow picture with foldover and excessive Symptom — No raster

L L e, ket

high voltage Cure — Check capacitor C415 and replace it if leaky or
Cure — Check retrace capacitor C417 and reptace it if shorted
open
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]
[}
[}
1
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Ten years ago
we split the country
today we've got it all together
and we made it smaller

CHICAGO

Midwest Region Depot

425 East Algonquin Road
Arlington Heights, iilinois 60005
(312) 364-793

SECAUCUS

Northeast Region Depot
50 Meadowland Parkway
P.0. Box 1562

Secaucus, N.J. 07094
(201} 348-7500

.......

ATLANTA

Southeast Region Depot
2 Meca Wa;

Norcross, Georgia 30093
(404) 923-2500

LOS ANGELES
Western Region
2121 Yates Avenye
City of Commerce. Calif. 90040
{213) 723-6271

DALLAS
South Centraf Region Depot
1825 Walnut Hilt Lane
Irving, TX 75062

(214) 258-0716

The Panasonic Consumer Parts Division facsimile machines located at regional parts
made the following improvements in its depots, thus orders can be received 24 hours a
computerized distribution network: day, 7 days a week
e Automatic drop shipment from any one of our e One hundred independent part distributors
five regional depots regardless of where the conveniently located to bring needed parts and
order originates from accessories closer to the customer
o Automatic substitutions o Plus a toll free number (800-447-4700) for
e Automatic replenishment of regional stocks the location of the nearest authorized Panasonic
e On line status information parts distributor. Except for Illinois:
o Panafax facsimile network linking the (800-322-4400).
regional depots together

Our system is designed to get parts to a
The overall result was a binding together customer more quickly and easily than
of our resources in order to service you ever before. First we got the country
better. In addition we have: together, then we made it smaller.

o A central parts depot with 152,000 individual
parts on file and in addition four regional parts

depots with 25,000 part numbers in stock Panasonic .

o Toll free calls connect Panasonic distributors . . :
and authorized servicenters to automatic just slightly ahead of our time

Circle (6) on Reply Card

During your visit to the Electronic Distribution Show,
You're invited to join us in the Trafalgar Room, third floor at the New Orleans Hilton Hotel



Today’s better cassette record-
ers have attained a perform-
ance level that rivals many reel-
to-reel machines with significantly
higher tape speeds. Competition in
this area is enormous. In addition
to their pursuit of further perform-
ance improvements, which tend
to be ever more difficult to
achieve, most manufacturers are
also concentrating on enhanced
operating convenience. Several
systems are offered that allow for

Today’s inaccurate counters
and slow search methods

for most users. Even so, prob-
lems with pianissimo sequences
on classical recordings are com-
mon.

e All systems use the beginning
of the tape as their reference
position (reset counter to zero,
start of first song, etc.). There-
fore, using the programming
features means rewinding the
cassette.

In the worst case, to locate a
song near the end of the tape, the

are far from perfect.

tape movements automatically and
with split-second accuracy.

Why is the code printed on the
back of the tape? Gretag recom-
mends the back side in order to
avoid even the smallest degrada-
tion in head tape contact due to the
additional printing.

Compatibility is not a problem if
cassette manufacturers agree on
the same code. The cassette hous-
ing remains unchanged. Code
reading is accomplished via a sen-

What's

Cassette

winding the cassette to a specified

tape position or to the beginning of

the fifth song, for scanning the
tape and playing the first few
seconds of each recording, or even

for playing recorded songs in a

particular order.

So far, so good; but in practice
these systems are far from
perfect:
¢ Because tape counters are usu-

ally not coupled to the capstan,
they move fast at the beginning
and tend to become slower to-
ward the end of the tape. More-
over, they are not very accur-
ate and are usually incompatible
among different machines.

e The automatic search for indi-
vidual songs, as promoted with
microprocessor-controlled re-
corders, is rather cumbersome
and not reliable. It requires
silence periods of about five
seconds, which is inconvenient

tape is first rewound to the start,
then again wound in the fast for-
ward mode. With a C-90 cassette
this can take up to four minutes.

Now Gretag Ltd. has come up
with a new concept and filed a pa-
tent application that overcomes all
these disadvantages: Take a
cassette that is wound to any ar-
bitrary position, insert it in the
machine, key in the desired posi-
tion code or codes, and the
cassette will wind itself in the cor-
rect direction and in the shortest
possible time to the desired loca-
tion. Not only that, but as soon as
the tape starts to wind or play, the
tape counter will immediately
display its correct position, which
is directly related to the remaining
tape time.

Gretag achieves this by printing
an optically readable code on the
back of the tape, which supplies
the required information during all

10 Electronic Servicing & Technology April 1982

sor that automatically moves into
a cassette opening; if it finds no
code, the tape counter is controlled
via conventional means.

The sensor uses optical fibers
and straightforward detectors
and should be relatively cheap in
mass production. Coded cassettes
will sell at a slight premium, but
the technology is available; Gretag
uses a bar code similar to the one
used on groceries sold in super-
markets.

Gretag is practically unknown ir
the audio field because its products
are not related to that market. Its
activities are in professional high-
end electronics, secure com-
munications, Eidophor large-
screen TV projection, photo-
finishing and color densitometry.

Courtesy of Gretag Ltd.

s



service Is Fast and Profitable

with SHVII

Tester
World
Famous
260°
VOMs

. Qf s v UG BEE
| Q@ pgoe
L Mode 4

Portable Scope
e e

USTED »

L Model 420
Function Generator

Model 431 ; : P
Color Generator M
@

¢ An Instrument for Every Service Need
* Plus a Full Line of Accessories

¢ At Leading Electrical/Electronic
Distributo?s Worldwide *UL Tested and Listed Under UL-1244 Model 467
Standard for Safety—Electrical and Hand Portable DMM

Electronic Measuring and Testing Instruments

Frequency Counfer

1A0M

INSTRUMENTS THAT STAY ACCURATE ]

SIMPSON ELECTRIC COMPANY HoTER
853 Dundee Avenue, Elgin, IL 80120 (312) 697-2260
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Quick Quiz

Test Your electronic knowledge

By Wayne Lemons, CET
Only one voltage is shown in the schematic. It is the base-to- ElEETnnnie
Servicing & Technology

emitter forward bias, because the emitter is grounded. Why does
the stage have no amplification? Why is the forward bias so high?
Choose the correct answer from the following:

SUPPLY The RCA Selectavision
VRN videodisc system. The
videodisc program has
been under way at RCA for
about 16 years. The system
that has evolved from the
RI work has resulted from
ouTPUT many trade-offs, including
VOLTAGE technical, marketing and

" economic considerations.

R2 Tips for repairing 16mm
projectors. Thousands of
16mm sound-on-film movie
projectors are constantly
in use, particularty in
schools and churches.
These require regularly
scheduled preventive
maintenance and
occasional repairs.
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(1) The transistor is biased to saturation.

(2) R2 is open.

(3) Q1 has an open B-E junction.

(4) R1 resistance has decreased.

(5) Q1 has collector-to-base leakage.

(6) The bias is normal.

(7) The supply voltage is reversed for this NPN transistor.
(Answer on page 26.)
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