












































RF courses

ESD - Electrostatic Discharge

April 17-19, 1991, Madison, WI
Information: University of Wisconsin - Madison, Department
of Engineering Professional Development. Tel: (608) 262-2061.
Fax: (608) 263-3160.

Fundamentals of Radar Cross Section

May 20-24, 1991, San Diego, CA
Information: Kelly Brown, SCEEE, 1101 Massachusetts Ave.,
St. Cloud, FL 34769. Tel: (407) 892-61486.

Microwave/Millimeter Wave Monolithic Integrated Circuits
June 4-7, 1991, Los Angeles, CA

Information: UCLA Short Course Program Office. Tel: (213)

825-3344. Fax: (213) 206-2815.

Infrared/Visible Signature Suppression

April 16-19, 1991, Atlanta, GA
Information: Education Extension, Georgia Institute of Tech-
nology. Tel: (404) 894-2547.

Analog/RF Fiber-Optic Communications

April 24-26, 1991, Washington, DC
Microwave Systems Engineering

April 29-May 3, 1991, Washington, DC
Vulnerability of Spread Spectrum AJ and LPE Communica-
tions Systems

May 6-9, 1991, Washington, DC
Nonlinear Digital Signal Processing and Applications

May 6-10, 1991, Washington, DC
Electromagnetic Interference and Control

May 6-10, 1991, Washington, DC
Frequency Hopping Signals and Systems

May 20-22, 1991, Washington, DC
New HF Communications Technology: Advanced Tech-
niques

June 3-7, 1991, Washington, DC
Spread Spectrum Communications Systems

June 10-14, 1991, Washington, DC
Information: The George Washington University, Continuing
Engineering Education, Merril A. Ferber. Tel: (202) 994-8522
or (800) 424-9773.

Fiber Optic Communications

June 10-12, 1991, Sunnyvale, CA
Information: Center for Professional Development, Arizona
State University. Tel: (602) 965-1740.

Digital Signal Processing Workshop

June 12-14, 1991, Norwood, MA
Information: Analog Devices, DSP Applications Department,
Maria Butler. Tel: (617) 461-3672.

Design Seminar: Principles of EMC

May 7-9, 1991, Mariposa, CA
Information: CKC Laboratories, Registrar. Tel: (209) 966-5240.
Fax: (209) 742-6133.

Worst Case Circuit Analysis
May 13-15, 1991, Washington, DC
Information: Design and Evaluation, Inc. Tel: (609) 228-3800.

Academy: Schematic/Layout
April 16-19, 1991, Westlake Village, CA
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May 7-10, 1991, Baltimore, MD
Touchstone/Academy
April 15-19, 1991, Baltimore, MD
Libra/Academy
April 22-26, 1991, Westlake Village, CA
April 22-26, 1991, Gilching, Germany
Information: EEsof. Tel: (818) 991-7530. Fax: (818) 991-7109.

RF and Microwave Design II: Non-Linear Circuits
April 22-26, 1991, Pisa, Italy
Digital Microwave Systems: Theory and Applications
April 22-25, 1991, Pisa, Italy
Satellite Communication and Broadcasting
April 22-26, 1991, ltaly
Frequency-Time and Spatial-Time Signal Processing
June 10-14, 1991, United Kingdom
Information: CEI-Europe/Elsevier, Mrs. Tina Persson, Box 910,
S-612 01 Finspong, Sweden. Tel: 46 (0) 122-17570. Fax: 46 (0)
122-14347.

RF/MW Linear/Nonlinear Circuits and Applications

May 2-8, 1991, Washington, DC
Information: Besser Associates. Tel: (415) 949-3300, Fax: (415)
949-4400.

Modern Power Conversion Design Techniques

April 29-May 3, 1991, Phoenix, AZ

May 20-21, 1991, San Rafael, CA
Information: e/j Bloom Associates, Joy Bloom. Tel: (415)
492-8443. Fax: (415) 492-1239.

EW Receivers
May 7-9, 1991, Syracuse, NY
ELINT Analysis
May 7-9, 1991, Syracuse, NY
ELINT Interception
May 14-16, 1991, Syracuse, NY
ELINT/EW Applications of Digital Signal Processing
May 14-16, 1991, Syracuse, NY
Integrated EW
May 21-22, 1991, Syracuse, NY
ELINT/EW Data Bases
May 21-23, 1991, Syracuse, NY
Radar Vulnerability to Jamming
June 4-5, 1991, Syracuse, NY
Electromagnetic Propagation
June 4-6, 1991, Syracuse, NY
Information: Research Associates of Syracuse. Tel: (315)
455-7157.

Basic Network Measurements Using the 8510B Network
Analyzer
April 30-May 2, 1991, Los Angeles, CA
May 14-16, 1991, Boston, MA
May 29-31, 1991, Los Angeles, CA
Microwave Fundamentals
May 14-17, 1991, Los Angeles, CA
Information: Hewlett-Packard Company. Tel: (714) 999-6700.

Design for EMC
April 22-23, 1991, Philadelphia, PA
Practical EMC Retrofits
April 24-26, 1991, Philadelphia, PA
Information: R&B Enterprises. Tel: (215) 825-1960.
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RF industry insight

RF Technology in Broadcasting

and CATV

By Gary A. Breed
Editor

Broadcasting was one of the first
commercial applications of RF tech-
nology, and radio, teievision and cable
television continue to have a substantial
influence on the development of new
technologies. Studio, head-end, and
transmitting facilities are still strong
markets for advanced RF technology.
This short report can only touch on some
of the major developments.

In television broadcasting, Varian has
had two major projects underway. The
first is development of the Klystrode, as
its name implies, a hybrid of the klystron
and tetrode. This tube was created to
improve the efficiency of the linear
power amplifiers required for UHF trans-
mitters. It doesn’t take much math to
estimate the cost of operating a 110
kilowatt transmitter using a 30 percent
efficiency klystron, and then come up
with the cost savings when that is
improved to 40 or 45 percent. With
development and test cooperation from
TV transmitter manufacturer Comark,
the Varian Klystrode has been proven
to provide lower operating costs through
higher efficiency.

The second project, also at Varian, is
a higher efficiency klystron using a
depressed-collector configuration. Be-
cause this tube is a true klystron, it has
applications at much high frequencies
than are available with the Klystrode.
Both this and the Klystrode have appli-
cations beyond broadcasting, in radar,
EW and ECM, and satellite communica-
tions. This is why NASA is a participant
in depressed-collector klystron develop-
ment, as well as the broadcasting indus-
try.

It would be unfair not to mention work
on solid-state television power amplifi-
ers. Several companies offer VHF trans-
mitters with solid-state aural amplifiers
(Class C) operating up to several kilo-
watts. The video amplifiers remain a
challenge, mainly because television
requires linear amplification with its
necessary lower efficiency and higher
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heat dissipation. Still, all current high
power transmitters have solid state
amplification through the driver stages.
Television production equipment util-
izes new wideband linear integrated
circuits, and has a major stake in high
speed digital circuitry for image process-
ing. Studio video for current video
standards requires from 10 to 20 MHz
bandwidth depending on the specific
application. New operational amplifiers,
buffers and analog multiplier ICs from
companies like Elantec, Comlinear, Har-
ris Semiconductor, Analog Devices and
Burr-Brown are found in video distribu-
tion equipment, and in the analog input
and output stages of digital video proc-
essing equipment. Analog switches from
Maxim, Siliconix, and Harris are used for
routing video and audio signals. In high
performance applications, switches built
with discrete FETs can still be found.
High speed digital technology had
some of its first applications in televi-
sion, with digital time base correctors,
standards converters, and frame syn-
chronizers. All of the special effects and
graphics that television viewers take for
granted are truly technological master-
pieces. Pioneering these applications
were companies like the Grass Valley
Group, 3M, Ampex and others. Ad-
vanced image manipulation requires
high speed analog-to-digital and digital-
to-analog conversion plus high speed
processors to perform the vector mathe-
matics required for manipulating each
pixel that makes up the image. Compo-
nents for these applications are manu-
factured by Sony, TRW, Burr-Brown,
Analog Devices, Datel and Comlinear.
Cable television continues to require
medium power, low distortion amplifiers
for signal distribution, with Motorola
(ex-TRW) and Philips the main suppli-
ers. High performance head end modu-
lators are needed to minimize adjacent-
channel interference, using SAW IF
filters, and low distortion modulator and
amplifier circuitry. Test equipment for

CATV has seen considerable improve-
ment in recent years, primarily for
real-time system performance monitor-
ing, and fast troubleshooting of equip-
ment failures.

Encryption technology is another area
where high-speed digital processes are
required. From simple remotely switched
and monitored converters to high-
security scrambler/descrambler units
that continually change the encryption
code, high speed video processing
reaches many cable subscribers. Even
simple set-top decoders require excel-
lent dynamic range and intermodulation
performance, as well as programmabil-
ity over the wide bandwidth of CATV
signals (as much as 500 MHz).

Radio broadcasting continues to
change from vacuum tube power ampli-
fiers to solid state devices. One transmit-
ter manufacturer estimates that nearly
50 percent of the local AM radio stations
(1 kW power or less) are now using solid
state transmitters. At very high power,
companies like Harris Corp., Continen-
tal, Nautel, and others have developed
unique combining techniques for gener-
ating up to 50 kW at medium wave
frequencies using multiple MOSFET
amplifier modules. FM transmitters at
the 3.5 kW level and under are available
in solid state designs, but have only
been sold for three years or so.

if you include the radios, stereo
systems, television sets and VCRs used
for the reception of broadcast and CATV
programming, broadcasting is probably
be the largest RF industry segment,
worldwide. In the U.S., where consumer
equipment is a more modest part of RF
manufacturing, the transmission equip-
ment for radio and television is still a
considerable market for RF components
and a source of significant technological
advancements. RF

For reprints of this report, contact Cardiff
Publishing Company at (303) 220-0600;
ask for the Circulation Department.
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RF featured technology

Designing a Direct Sequence

Spread Spectrum Secure

Communication System

By Soo Kwan Eo, Chingwo Ma, Incheol Jang

Comdisco Systems

Spread spectrum signals in communi-
cations are used for the purpose of
combatting the detrimental effects of
interference due to jamming, interfer-
ence arising from other users of the
channel and self-interference due to
multipath propagation. The spread spec-
trum signal can be hidden from unin-
tended listeners by transmitting it at low
power, thereby achieving message pri-
vacy in the presence of other listeners.

One form of spread spectrum, direct
sequence spread spectrum (DS-
S8) modulation, can be achieved by
superimposing a pseudo-random num-
ber (PN) sequence upon the information
bits. In the receiver, the received signal
is cross correlated with the same PN
sequence. The effect of this cross
correlation is the reduction of the infor-
mation spectrum bandwidth and, at the
same time, the widening of the un-
wanted jamming signal and receiver
noise in order to effectively increase the
signal-to-noise ratio. A merit of this
scheme is that power spectral dispersal
can significantly improve the bit error
rate of the information pulse train.

The performance of the PN sequence
spread-spectrum system can be further
increased, with respect to its immunity
to the interfering signal, by incorporating
a linear adaptive LMS filter before the
de-spreading operation takes place.
Some algorithms (such as that of Theo-
doridis (1)) employ LS linear phase FiR
filters to suppress the interference. While
they provide adequate performance, if
the interference is a slowly time-varying
signal these algorithms are ineffective.
A better approach would be to adopt a
time-recursive linear phase scheme
such as the Widrow LMS algorithm (2,3).

The design of such a system requires
careful analysis of three main concerns:

1) The reduction of cross-correlation
of different pseudo-random sequences
due to the lack of absolute randomness
in the different sequences generated.
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(Cross correlation close to zero is
needed to generate a sequence that
approximates white noise.)

2) The receiver’s ability to synchro-
nize the generation of the pseudo-
random sequences in order to properly
convolve the transmitted data.

3) The attributes of the interference
suppression filter, (i.e., its ability to
suppress interference of some prede-
fined type as the relative strength of the
data signal and the interfering signals
vary.).

In this article we will present a design
methodology that allows the designer
of such a system to rapidly simulate the
effects of changing system topology and
parameters in a DS-SS system. The
design software used is the Signal
Processing WorkSystem, from Comdisco
Systems. The overall system architec-
ture is presented and the operation of
the transmitter and receiver are dis-
cussed. For this example we will assume
that the interfering signal is a high-power
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Figure 1. Direct spectrum spread
signal system overview. A major
design goal of this system is to
recover the data signal in an
environment with a jammer-to-
signal ratio (JSR) of up to 30 dB.

narrow band signal that may be swept
across the bandwidth of the data signal.
The filter chosen for this example is a
linear adaptive LMS filter that will be
described and illustrated.

To demonstrate the ease of analysis
provided by this design methodology,
the injected narrow band jamming signal
and the corresponding interference re-
jection filter response are shown. De-
signers of such systems want to know
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Figure 2. Direct sequence spread spectrum QPSK transmitter (as
displayed on Comdisco System’s Signal Processing WorkSystem). The
QPSK output is at a carrier frequency of 2400 Hz with a sampling rate
of 19200 samples per second and a bit rate of 100 bps.
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Figure 5. High performance IF sampling analog-to-digital convertor subsystem.

with the locations of these impulses.
From the diagram we can see that the
in-phase ADC’s samples occur exactly
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Figure 6. IF sampling perform-
ance.

Figure 7. 1/Q demodulation dem-
onstration.
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midway between the quadrature-phase
ADC’s samples. By using one ADC,
doubling the sampling rate and sending
alternate samples to the | and Q signal
processing chain we can get the same
effect. With this arrangement our sam-
ple clock will operate at four times the
original local oscillator frequency. With
both the | and Q samples coming from
the same ADC, ADC quadrature and
gain-matching errors are eliminated.
The final block diagram is given in
Figure 4.

Depending on speed requirements,
discrete logic programmabie DSP chips,
or a mix of discrete logic and DSP chips
could be used. For example, one DSP
chip could be used after the ADC
providing all demultiplexing, mixing, fil-
tering, as well as any additional down-
stream signal processing. If more proc-
essing power is required, discrete logic
can split the ADC data stream into
separate | and Q signals with a DSP
processor connected to each to speed
things up. The same approach might
also allow 2 cheaper DSP chips to
replace one faster but more expensive
chip. Mixing is also well suited to
dedicated hardware, if desired. Since
mixing is done by multiplying the ADC

Figure 8. Quadrature carrier de-
scription of an IF signal.

C10926 . 1. 18MSPS

Figure 9. Sampled IF signal.
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regions in Figure 17c¢).

From this concept comes Nyquist’s
sampling theorem which states that
the sampling frequency must be twice
the bandwidth of the signal to be
sampled. This is often interpreted to
mean that the highest signal frequency
must be less than half the sampling
frequency or 5 MHz in this example.
For video sampling —where the signal
extends from virtually zero frequency
to some upper frequency, as it has in
our example, this would be correct.

But what happens for narrow-band
signals, such as we might find in a
receiver IF? Figure 18 shows the
results from passing a narrow-band IF
signal into the same ADC. We start off
with an IF signal centered at 17.5 MHz
— well above half the sampling fre-
quency. To make things general, the
signal is assumed to have independent
lower and upper sidebands. As a result
of the same sampling action as before,
the sampled spectrum has these side-
bands repeated at 5 MHz intervals.
One of these sidebands will always
occur below Nyquist frequency. (Hence
IF sampling can replace analog mixers
in some instances.)

To prevent overlapping sidebands
we must prevent the sidebands from
extending greater than + 2.5 MHz from
each center frequency. Since each
sideband is independent of the other,
the net bandwidth available is the
same as before, 5 MHz! In order to
attain the alias-free bandwidth claimed
by Nyguist’'s sampling theorem, carefully
choose the sampling clock frequency
based on the center frequency of the
IF.

In the example, we never compietely
bring the sidebands down to baseband
— the lowest mixer products are
centered at 2.5 MHz (resulting from
mixing of the 2nd harmonic of the
sampling frequency with the IF signal).
In many instances, there may not be a
need to mix to baseband, or it may not

x(t) \_

“ 1

x(t)s(HT

be desirable.

A few final points: 1) we could have
just as easily placed our signal at
another frequency and produced the
same output from the ADC without
changing the clock frequency. 2) For the
interested, a similar analysis can be
used to explain sequential repetitive
sampling in oscilloscopes.

Our conclusions:

1) IF sampling doesn’t violate
Nyquist's sampling theorem. The re-
quired sample rate is determined from
the bandwidth of the IF signal, not the
center frequency.

2) To get the most from the tech-

nique, sampling clocks should be care-
fully selected.

3) To select suitable sampling fre-
guencies determine the lowest sam-
pling frequency based on Nyquist's
sampling theorem and the bandwidth
of the IF signal. Then look at how the
IF signal mixes with harmonics of the
sampling clock and adjust the sam-
pling frequency relative to the IF
frequency so that sidebands don't
overlap.

4) The results are slightly different
in the case where the upper and lower
sidebands are not independent and
our conclusions are altered somewhat.

Input Signal Spectrum X(f)
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0 5§ MHz 10 MHz 15 MHz 20 MHz 25 MHz 30 MHz Frequency
Spectrum of Ideal Sampling
Function $(f)
(b) T T
]
10 MHz 20 MHz 30 MHz
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Figure 17. Video sampling: frequency domain representation.
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Figure 16. Sampling in the time
domain,

Figure 18. IF sampling: frequency domain representation.
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RF emc corner

Communications Range and
Reliability of Part 15 Devices

By Bernard Kasmir
ADEMCO

Low power communication devices
authorized under FCC Part 15 have
signficant perfomance limitations. Some
of these limitations are a result of
regulations, and others are part of the
mechanical and electrical design, cost,
and complexity requirements of the
manufacturer. The key performance con-
cerns from the user’s perspective are
range and reliability. Part 15 device
designers have the task of dealing with
the limitations while maximizing range
and reliability.

hen we speak of radio range, we

talk in terms of how far we can
have communications. The definition
becomes ambiguous unless we define
initial conditions. There are, for exam-
ple, best case, worst case, and typical
performance; or the more generalized
probability of communications under
defined conditions.

When using Part 15 low power com-
munication devices for the protection of
life and property, reliable range, how-
ever it is defined, becomes a significant
specification. The typical transmitter is
a small PC board housed in some type
of plastic case. Usually, the transmitter
does not have an external antenna.
Indeed, the antenna can often not be
completely defined since it consists of a
printed loop plus radiation from all
components including the battery, and
sometimes any external sensor wires.

The FCC specifies ‘‘best case’ signal
level, which is measured by finding the
maximum level of radiation considering
all possible orientation positions. This
signal is expressed in field intensity in
microvolts per meter at some specified
distance (usually 3 or 10 meters). The
FCC is not concerned what type of
antenna is used (if any) as long as the
best case signal level is maintained.

Radio receivers are usually measured
for sensitivity in a 50 ohm system.
However, the ability of a receiver to pick
up a signal is also determined by the
receiver antenna. The true measure of
the receiver sensitivity is the ability to
intercept a given field intensity. The
actual receiver sensitivity can then be
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expressed in microvolts/meter. The an-
tenna factor of the receiving antenna
expresses the ability of the antenna to
generate a voltage into 50 ohms for a
particular field intensity. In other words:

AF =E/NV

where, E is the field intensity in uV/m
and V is voltage into 50 ohms. The lower
the antenna factor the more voltage is
delivered to the receiver for a particular
field intensity.

Since the transmitter is specified in
microvolts per meter (at some defined
distance) and the receiver sensitivity can
be defined in terms of field intensity in
uV/m, a theoretical best case range can
be defined by the use of linear interpola-
tion. Thus, the field intensity (E2) at
distance of S2 would be:

E2 = E1 % (S1/S2) (1)

In this case, S1 would be the distance
where the transmitter field intensity E1
is specified, usually 3 meters. This
shown in Figure 1 as the “1/X’’ curve
where signal level (voltage) is halved as
the distance is doubled.
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Figure 1. Signal level vs. distance
(1/X curve).

The transmitter signal level as speci-
fied by the FCC is dependent upon
frequency and duty cycle. Part 15.202
lists signal levels as follows: from 260
to 470 MHz, 1500-5000 uV/m. The field
intensity at any operating frequency can
be found by linear interpolation of this
range. The field intensity E (in uV/m at
3 meters) at frequency F is equal to:

E = 16.67 (F-260) + 1500

Duty cycle
This is determined by the average-to-
peak value of signal level. The FCC

210
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Figure 2. Signal level vs. orientation for a Part 15 transmitter.
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RF amplifiers

Biasing Solid State Amplifiers
to Linear Operation

By Helge Granberg
Motoroia, inc., SPS

All solid state devices intended for
linear operation must have a certain
amount of “forward bias”’ (idle current)
in order to place their operating points
in the linear region of the transfer curve.
Bipolar devices require a constant volt-
age source, whereas MOSFETs can be
biased with simple resistor divider net-
works. Both will get more complex
however, if temperature stability is re-
quired. Examples of applications requir-
ing amplifier linearity include all ampli-
tude modulated systems for communi-
cations and broadcast, nuclear mag-
netic resonance, magnetic resonance
imaging, digital cellular telephone and
signal sources for instrumentation. Cir-
cuit examples are presented from the
most simple ones to sophisticated closed
loop systems.

ince the base current of a bipolar

transistor is equal to |, (peak)/h..,
the base bias supply must be able to
supply this current without considerable
excursions in the base-emitter voltage
between the no-signal and the maximum
signal conditions. This requires a con-
stant voltage source, as variations of a
few millivolts represent a large portion
of the nominal 0.63 - 0.67 volt typical
value. Depending on the specification
of a specific application, various de-
grees of requirements are set for the
base bias voltage source. In some
instances a large value capacitor can
be seen connected across the bias
voltage supply to further reduce its AC
impedance. However, this makes the
impedance dependent on the frequency
of modulation and is a good and practi-
cal solution only in applications where
the modulating frequency is in the
medium to high audio frequency range.
One of the simplest biasing circuits for
bipolar transistors (4,5,6), is shown in
Figure 1a. It uses a clamping diode to
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provide a low impedance voltage source.
The diode forward current must be
greater than the peak base current of
the transistor. This current is adjusted
with R2 and the resistance of RFC1 and
R1 combination is used to reduce the
actual base voltage to a slightly lower
value than the forward voltage of D1.
The diode can be mechanically con-
nected to the heat sink or the transistor
housing to perform a temperature com-
pensating function to Q1. This technique
works adequately, although for perfect
temperature tracking, Q1 and D1 should
have similar DC parameters. One disad-
vantage with the circuit shown in Figure
1ais its inefficiency especially in biasing
high power devices since (V__ -V, )l (max)
will always be dissipated in the dropping
resistors.

This deficiency of the circuit shown
in Figure 1a can be overcome by
amplifying the clamping diode current
with an emitter follower (1,2) as shown
in Figure 1b. Two series diodes (D1-D2)
are required since one has to compen-
sate for the V. (f) drop in Q1. In this
case, low current signal diodes can be
used and their forward current is equal
to l(bias)/h(Q1). For best results, Q1
should have a linear h._ up to the peak
bias current required and in higher
power systems it must be cooled by
some means. Ideally, Q1 and one of the
series diodes should remain at ambient
temperature, whereas the other diode
(D1 or D2) can be used for temperature
compensation of the RF device. An
effective and fast responsive system is
obtained if the diode (having long leads)
is located near the RF transistor. The
leads can be suitably formed allowing
the body of the diode to be pressed
against the ceramic lid of the RF
transistor and fastened in place with
thermal conductive epoxy. R1 is used
to set the bias idle current and R2 limits

Vees

a)

Figure 1. Two simple bias sources
for bipolar transistors. (a) Uses all
passive components, but is ineffi-
cient. This drawback is not pre-
sent in (b), although it is slightly
more complex.

its range of adjustment. The value of
R2 depends on the supply voltage
employed. The function of C1 and the
RFC is simple to prevent the RF signal
from getting into Q1.

Another fairly simple bipolar bias
source (3) is shown in Figure 2. Its output
voltage equals the base-emitter junction
drop of Q1 plus the drop across R3. R1
must be selected to provide sufficient
base drive current for Q2, set by its Neg
Normally this current is in the range of
a few milliamperes, and Q1 can be any
small signal transistor in a package
configuration that can be easily mounted
to the heat sink or RF transistor housing
for temperature compensation. The only
requirement is that its V(f) at that

April 1991







































	05469001  199104.bmp
	05469002.bmp
	05469003.bmp
	05469004.bmp
	05469005.bmp
	05469006.bmp
	05469007.bmp
	05469008.bmp
	05469009.bmp
	05469010.bmp
	05469011.bmp
	05469012.bmp
	05469013.bmp
	05469014.bmp
	05469015.bmp
	05469016.bmp
	05469017.bmp
	05469018.bmp
	05469019.bmp
	05469020.bmp
	05469021.bmp
	05469022.bmp
	05469023.bmp
	05469024.bmp
	05469025.bmp
	05469026.bmp
	05469027.bmp
	05469028.bmp
	05469029.bmp
	05469030.bmp
	05469031.bmp
	05469032.bmp
	05469033.bmp
	05469034.bmp
	05469035.bmp
	05469036.bmp
	05469037.bmp
	05469038.bmp
	05469039.bmp
	05469040.bmp
	05469041.bmp
	05469042.bmp
	05469043.bmp
	05469044.bmp
	05469045.bmp
	05469046.bmp
	05469047.bmp
	05469048.bmp
	05469049.bmp
	05469050.bmp
	05469051.bmp
	05469052.bmp
	05469053.bmp
	05469054.bmp
	05469055.bmp
	05469056.bmp
	05469057.bmp
	05469058.bmp
	05469059.bmp
	05469060.bmp
	05469061.bmp
	05469062.bmp
	05469063.bmp
	05469064.bmp
	05469065.bmp
	05469066.bmp
	05469067.bmp
	05469068.bmp
	05469069.bmp
	05469070.bmp
	05469071.bmp
	05469072.bmp
	05469073.bmp
	05469074.bmp
	05469075.bmp
	05469076.bmp
	05469077.bmp
	05469078.bmp
	05469079.bmp
	05469080.bmp
	05469081.bmp
	05469082.bmp
	05469083.bmp
	05469084.bmp

