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TROUBLESHOOTING

The nice thing about building your own transceiver is being able to
fix it if it breaks, or to figure out why it’s not working quite right
as you turn it on for the first time, WITHOUT having to send it back
to us for repair. But we have found that many people lack basic trou-
bleshooting skills. So here are a few tips to help you narrow down a
problem:

1. Start by measuring the main DC voltages on every board. Is the 5V
supply really 5V? Most logic circuits can tolerate a range of 4.75
to 5.25V. If it’s less than 4.75, look into the cause — disconnect
all boards from the DCD board’s power connectors and measure the
voltage there. Is it OK? If it is, plug the other boards in one at
a time to see which one is affecting the voltage. If not, trouble-
shoot just the DCD board.

2. Isolate the problem to a board, and then to a section of that
board. For example, is the receiver working but not the transmit-
ter? Since the receiver uses the same low pass filters as the
transmitter, and they are located on the transmitter board, you can
rule out one whole section of the transmitter board (all the low
pass filter toroids and associated relays).

3. Figure out what it can’t be, to help you understand what it can be.
For example, if plugging in the transmitter makes the receiver quit
working, it could be that the transmitter is loading down the
shared 8-bit data bus. Or perhaps it is drawing too much power and
causing the voltage to drop too low. Measure DC voltages first, to
make sure that the circuits you suspect are bad are getting power.

4. Replace unknown signals with known good ones. For example, if the
receiver doesn’t work, is a signal making it all the way from the
antenna jack through the antenna switch on the DCD board through
the SWR meter circuit, through the tuner, through the low pass fil-
ters on the transmitter, through the T/R switch, through the band-
pass filters and preamps on the RXBPF board and all the way to the
RF input jack on the receiver board? Lots of circuits there! Try
disconnecting the normal RF input and connect the antenna input or
any other source of RF directly to the receiver board. Because Si-
enna has a lot of cable interconnects, you have great flexibility
in separating one circuit from another.
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Symptom

Possible Causes

Fix

S5v Supply reads low,
front panel seems
locked up

C24 on DCD board

Make sure C24 is
mounted the right di-
rection, resolder it.

DCD Tray gets very hot

Normal without cover
on

Attach top cover. The
extra heatsinking and
fans will keep the
tray cool

Antenna A/B relays
don’t switch

Unsoldered pins

Remove DCD board and
check solder connec-
tions on all relays

Transmitter does not
transmit

TXPVCC signal inopera-
tive

Make sure there is no
voltage on the TxIn-
hibit input on the
Linear interface con-
nector. Check Q13 base
(should read 9.1V).
Check R68, D18, R4,
R5, Q16. Make sure
LPTT goes low during
transmit (gate of
Q16). Check continuity
through low pass fil-
ters. Make sure Q4 and
Q5 jumpers agree with
installed transistor
types.

IF Filter Board fails
test

Solder connections.
ICs or diodes mounted
backwards. Cable at-
tached to wrong side
of board. Jumpers on
test board set wrong.

Inspect all solder
joints. Make sure pin
1 of ICs is in square
pad. Make sure 8-pin
cable is attached to
bottom side of board.
Re-check the jumpers
on the test board.

RxBPF fails test

Toroids, soldering,
filters not installed,
power connectors in-
stalled on wrong side
of board

Measure continuity
across toroids, re-
solder. Re-heat all
solder connections.
Make sure connectors
are mounted right.
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VOLTAGE, RESISTANCE CHARTS

Table 1. DC Voltages on DCD/Tuner Board

Measurement point Voltage
J10 pin 1 5.0V +/-.15V
J10 pin 2 -9.5V +/-.5V

J10 pins 3 and 5

0.0V +/-.05V (ground)

J10 pin 4

Applied voltage (11-15V)

Anode (unbanded side) of D7

0.25 * applied voltage

Cathode (banded side) of D9 and D5

2.7V

Junction of R24 and R25

©.17 * applied voltage
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Table 2. DC Voltages on Receiver Board

Pin Voltage (+/-5%)

J5 pin 1 +5.0V
J5 pin 2 -9.5V

J5 pin 4 +11 to +15V
J13 pin 4 9.0V
TP3 >4.0V
Uld pin 1 -5.0v
Ul3 pin 3 +5.0V

Uil8 pin 14 +11 to +15V

Ul9 pin 14 +11 to +15V
U4 pin 8 +4.5V
U4 pin 4 -9.0V
U22 pin 8 +5.0V
Q5 gate 1 +2.0V
Q5 source +1.9V
Q5 drain +7.6V
Q20 gate 1 +2.0V
Q20 source +1.9V
Q20 drain +7.7V
U25 pin 7 +9.0V
U30 pin 8 +9.0V
U30 pin 4 -5.0V
U5 pin 8 +5.0V
U9 pin 2 +8.5V
U26 pin 7 +8.9V
U7 pin 8 +5.0V
Ull pin 4 +5.0V
Ull pin 11 -5.0V
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Table 3. DC Voltages on Transmitter Board
Menu
Pin Voltage Mode Mode Commands | setting
J18 pin 1 (right) 5.0V
J5 pin 5 (bottom) vCC
Uil8 pin 3 (top) 10.0V
CWUSB,
Test Point: CWFM 9.5V CWLSB, FM md3; md7; md4;
AM, USB, md5; md2; mdl;
LSB, DIGUSB,
9.5V DIGLSB md6; md9;
AM, USB, md5; md2; mdl;
LSB, DIGUSB, ESSB on
Test Point: AM-ESSB 9.5V DIGLSB md6; md9; (es1;)
USB, LSB, md2; mdl;
DIGUSB, DI- ESSB off
Test Point: SSB 9.5V GLSB md6; md9; (es9;)
JP12 (top) 5.0V
JP12 (bottom) 5.0V
J6 pin 1 (left) 2.5V
JP3 (top) 2.5V
USB, LSB, md2; mdl;
DIGUSB, DI- ESSB off
JP4 (top) 2.5V GLSB md6; md9; (es9;)
USB, LSB, md2; mdl;
DIGUSB, DI- ESSB off
U20 pin 1 2.5-3.5V GLSB md6; md9; (es9;)
U20 pin 2 3.0V
U20 pin 4 2.5V
USB, LSB, md2; mdl;
DIGUSB, DI- ESSB off
C162 (bottom) 1.8V GLSB md6; md9; (es9;)
As Tx drive Tx Drv
Ul7 pin 1 2.5-3.5V | is varied md3; md7; md4; CW/FM
AM, USB, md5; md2; mdl;
LSB, DIGUSB, Tx Drv
Ul7 pin 1 2.5-3.5V DIGLSB md6; md9; AM/SB
Ul7 pin 2 3.0V
Ul7 pin 4 2.5V
Tx ALC
as RF Power off
U8 pin 1 2.5-3.5V | is varied (ale;)
U8 pin 2 3.0V
U8 pin 3 2.5V
U8 pin 4 2.5V
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Pin Voltage Mode Mode Commands
Transmitter
IP7 (left) 1.4V keyed
Transmitter
Q3 base (left pin) 1.2v keyed
Transmitter
Q3 emitter (right pin) 0.4V keyed
Q3 collector (center pin) vCC
CWUSB, CWLSB,
FM
Transmitter
R21, C9 or C133 (top) 9.5V keyed md3; md7; md4;
Q4 collector
(center pin on 2SC1969) vcC
Q5 collector
(center pin on 2S5C1969) vcC
Transmitter
R42 (top) 5.0V keyed
Transmitter
keyed
(Key down in
CW modes, PTT
pressed in
R42 (top) 0.7V phone modes)
Transmitter
D3 cathode 4.3V not keyed
Transmitter
keyed
(Key down in
CW modes, PTT
pressed in
D3 cathode (square pad) 0.7V phone modes)
Top right pin on K2 <0.8V Freqg < 2 MHz |fa00001800000;
Top right pin on K4 <0.8V Freq 2-6 MHz |fa00003500000;
Top right pin on K6 <0.8V Freq 6-12MHz |fa00007000000;
Top right pin on K8 <0.8V Freq 12-20MHz |[f200014000000;
Top right pin on K10 <0.8V Freq 20-30 MHz|f200021000000;
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Specifications

Frequency range: 10 kHz to 30 MHz (Specs valid 500 kHz-30 MHz)

Modes: SSB, CW, AM, FM, (Digital via optional embedded PC)

FM modulation: frequency modulated carrier with pre-emphasis csaide deviation (2.5,
4, 5kHz)

FM receive | F: 455kHz, includes two ECS LTM455DU 4-pole +/-10KHzramic filters
(can be replaced with filters as narrow as +/-3KHz)

Sensitivity: 0.4uV for 10dB S/N (preamps off, P88off)

MDS (PSB off): -120/-128/-132dBm (preamps: off/1/both)

MDS (PSB on): -125/-130/-132dBm (preamps: off/1/both)

BDR: >105dB at spacings greater than 1KHz, >125dB atizlBpacings with optional
Inrad roofing filter

Tx IMD: 3rd order: -40dB PEP @ 10W output, -36dB @ 100W dstler down > 50dB
Noise Blanker: Variable threshold

Freq stability: +/-1 ppm (0-50C) after 30 minute warm-up, usinduded TCXO
Displayed resolution: 1 or 10 Hz (internal resolution is sub-Hz)

Tuning step size: 1, 10, 100, 1K, 10K Hz

RIT, XIT range: +/-16MHz, with two speeds

Memories: 147, including 85 programmable GP memories presdéesired bandplan, one
scratchpad preset to WWYV, all accessible usingreat&eypad or PC, 5 VFOA memories
per band and one VFOB memory. 10 12-character Ciféiigy editable in menu, activated
from external keypad. Farnsworth timing selectdtden menu.

Mic input impedance: 200-1K Ohms

| F frequencies: 70.455 or 70.000 MHz, 9.0 MHz, 455 kHz

|F Filter selection: (see Inrad web site for filter sped$PTE: Inrad filters must be
mounted on Yaesu-compatible C'boards. If ordering directly from Inrad, be sure to speci-
fy this option. Broadband | F frequency output: 455Khz +/-250KHz, 50 ohms
Transverter output: max 0dBm (ImW, 50 ohms)

Stereo audio output power: 1.5W/ch (available even while using headphones)

Linear control outputs: QSK via high-power MOSFET, TTL band data, ALC @ar0 to
-5v)

DSP (DSP - autonotch, variable bandwidth filters, MGC) software from Silicon Pixels
included with PC option

DC power requirements: 2.5A receive (10-15v), 6A transmit @10W, 26A tnauits
@100W output (13.8-15V), PC adds 1 or 2A dependimgodel

Dimensions: 3.5"H x 14"W x 16"D (feet located in a 12.25" x @Q4area)

Weight: 10 Ibs (base unit), 12.5 Ibs with 200W amp and PC

Specifications subject to change without notice.
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Theory of Operation

The Sienna HF transceiver is organized into fivgomialocks:

« DC Power conditioning (DCD board)

« Control (Controller, Front Panel and VFD boards)

+ Receiver (Receiver, BPF and IF Filter boards)

- Transmitter (Transmitter, TXBPF, Tuner and 100W hinep boards)
+ PC (PCPS and PC boards)

Refer to the Block Diagram on page 43 and the Saliemstarting on page 44.
DC Power Conditioning: DCD board
Over-voltage. Under-voltage, reverse polarity and overcurrent protection

Kit rigs sometimes fail to do some basic power ¢omoing on the input, making them failure-
prone. The Sienna includes over- and under-volpageection, over-current protection (fuses),
and reverse polarity protection. In addition, thiinal DC voltages of +5V, +9V and -9V are
derived from regulators which have additional ingntl output protection circuitry.

Refer to the DCD board, sheet 3. The DC input fAamderson Powerpole connectors is pro-
tected from reverse polarity by diode D6. Capadii@i adds some protection against static dis-
charge and shunts any high frequency energy tangrou

R26 and zener diode D9 tap a small amount of ctifrem the input even when power is off in
order to provide a 2.7V DC reference for comparbkéyan LM393. Capacitor C22 assures
that any rapid changes in the input voltage wilslbvamped out, keeping the reference voltage
stable until the input voltage drops well belowmat.

R9, R10, D7 and C20 provide a voltage divider Watiig attack and very fast decay, setting the
low trip point at about 1/3 of the input voltageh@h the voltage rises above 2.7*3 (8.4V), the
output of comparator U7 (pin 1) goes high. As lasghe other comparator output (pin 7) is not
low, the DC voltage will be enabled. Diode D7 assuhat when the voltage drops, capacitor
C20 is discharged quickly.

R24, R25 and C23 form a similar divider and stabilito detect when the voltage is above
15V.

Resistors R11 and R12 on one comparator, and RL&28 on the other, add a couple of Volts
of hysteresis to keep the output of the compardtors oscillating at the trip points.

If the output of either comparator goes low, tratei Q2 turns off , causing K19, a 25A auto-
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motive relay, to open, which removes power. Whencbmparator outputs are both high,
pullup resistor R14 assures that Q2 will be onpéng the relay to turn on. The relay cannot
actually turn on unless the on/off switch is pushedause one side of the relay coil is routed
through the switch to DC power.

Fuse F1 protects the radio from overcurrent comalti This is a 9A Resettable fuse. When it
warms up enough due to overcurrent conditionsidtenly develops a high resistance, keeping
high current from flowing. As it cools, it automesily resets.

When Q2 and the on/off switch are on, DC voltageeaps at pad W3, which provides power
for the 100W amplifier. Since this is a high cutrlyad, it is located as close as possible to the
relay to minimize voltage drop. A short cable cartaehis point to the amp. When the tray is
rotated up for service, an extension cable is requiThis extension cable will have noticeable
voltage drop when the 100W amp is in use, so padoce could suffer. As a result, it should
not be used except for testing.

On/off switch LED

Comparator U6 is used to detect when the DC voltmpeg to the regulators has dropped to a
low enough level that they are about to shut ddwhen the voltage gets to a little over 10V,
the LED inside the on/off switch is turned from @neto red. This is useful when operating the
radio from batteries.

Regulators

The 5V regulator, U8, is a low-drop-out regulatehich means that it does not require much
more voltage going in than it generates. Howewaregsive voltage going in would make it run
very hot, so its input voltage is dropped by paasdistor Q1 and regulator U9 from the input
of 11V-15V. Both regulators have input and outputt@ction. They are mounted to the tray,
providing excellent heatsinking, and the dual famhe compartment below the tray help keep
the tray cool during normal operation. During seeyiwith the top open, the cooling effect of
the fans is greatly reduced, and the tray can gjét fot. Operation with the top off is not rec-
ommended for long periods of time.

U10 is a MAX765 negative voltage generator. It fgf@opper”, which turns the DC input volt-
age into an AC voltage which is then converted ladRC and output as a negative DC volt-
age. This negative voltage is used by the recéosallow high performance dual supply op-
amps to be used. RFC1 helps keep the switchingi@nats off the line, which could induce
noise into the sensitive receiver circuits.

The raw DC input is also fed to the receiver, colfgr and transmitter. The receiver uses the
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raw input voltage on the audio output amplifiererder to allow them to handle the very high
instantaneous currents (up to an amp!) neededofmd gpeech reproduction.

Antenna switch, SAR meter

The DCD board also has an antenna A/B switch arBMadR meter on it (see sheet 2 of 3 on
the DCD/Tuner schematic). Relay K17 and K18 switetween main antennas A and B. The
use of two relays instead of one provides bettetfoeport isolation. A portion of the transmit-
ted signal, both forward and reflected signalpicked up by transformer T1 and fed into buff-
er U5. The outputs are clamped to keep the levets £xceeding 5V, and are fed to the main
controller's A/D converters for measurement. C1V1Rnd RV2 are used to calibrate the me-
ter so that the measured voltages correspond teatqgrower levels as measured against an ex-
ternal wattmeter. If no wattmeter is available Jaobhm dummy load allows the meter calibra-
tion to come close.

In order to handle both 10W transmitters and 100Mgldiers, the output of U5 is scaled by
resistive dividers R5/R32 and R6/R33. A signal () from the amplifier goes high if the
amplifier is present and enabled. If it is not pras R31 keeps the voltage low, forcing Q6 and
Q7 to be off and removing the scaling factor.

Control circuits are discussed in the Controlleoity section.
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Control: Controller, Front Pane and VFD Boards

The main Controller board is the heart of the Seen Atmel Mega644P microcontroller (U9)
running at a clock frequency of 16MHz provides iii@in control functions, and a second
Mega644P (U30) is used for Keyer, VOX/AntiVOX ddten, microphone sampling in FM,
keypad detection and meter backlight functions/A PPM Temperature Compensated Crys-
tal Oscillator (TCXO), six Direct Digital SynthegiBDS) chips and associated bandpass filters
and high bandwidth buffer/amplifiers provide a clemurce of high purity, low phase noise
local oscillators for the transmitter and receiver.

Refer to the Controller schematic pages, Shedisough 11. While this four layer board is

very dense and may look formidable, the circuisractually very straightforward. Sheet 1
shows the DC input conditioning. Two 3.3V regulatare used to drop the 5V down to 3.3V

for the DDS chips and the buffers that drive tloita and address busses. R2/C3 and R38/C46
provide decoupling for the analog 5V supply thaitsed for the A/D converter circuits on the
MIiCroprocessors.

Main microprocessor

Sheet 2 shows the main microprocessor. This procéss 64K bytes of internal program stor-
age, 4K bytes of RAM and 2K bytes of Electricallsagable Programmable Read-Only
Memory (EEPROM). The EEPROM stores constants aoklip tables such as the filter pa-
rameters, current state of the instrument, banasp@d so on. A software timer writes data to
the EEPROM every 10 seconds if anything that nezte saved has changed. Main memory
and EEPROM memory can be rewritten through thel®RI(J6), which is what is used at the
factory to initially program the processor, or thgh the RS-232C port (pins 9 and 10 on the
processor, going to U7 on Sheet 4. The ST207E ¢et@MOS voltages into RS-232C levels
which are fed to the PC or the back panel via 34ef0RS-232C control lines (RTS, CTS) are
also converted to CMOS levels by U7 and fed tosdmondary microprocessor to allow hand-
shake control and use of RTS as a CW key. RS-28@IDTR is fed into the PTT circuitry
via Q2 and Q4. Q21 allows this signal to be disalflea control bit SERDIS), since at boot-up,
the PC can pull the DTR line and we do not wanaiising the rig to go into transmit mode!

U8 is a power-on reset chip providing a long rggase to start the processor correctly when
power is first applied.

LTXEn, HRcvEN

The signal that turns on (enables) the transmigtealled LTXEn. As with many signals, the

“L” means it is low true (0 Volts). (*/" is also ed to indicate low true signals.) This signal is
generated by the main microprocessor in respondetéxtion of a Push-To-Talk (/PTT) signal
from the microphone, or by the Keyer microprocegBdrT_Keyer), which is responsible for
VOX detection and for CW keying, or by the DTR safon the RS-232 port. DTR can be disa-
bled via an output port bit called SERDIS to ke€pE32 problems from holding the transmit-
ter on. These three signals are wire-or'd togedinekr fed into an input port as HPTT so the
main microprocessor can tell when a transmittebknsignal is either being requested by the
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user (the mic’s /PTT) or when the Keyer is coningjlit. An output port bit, PTTO, or the
Keyer, via PTT_Keyer, are used to generate LTxHnclvis fed to the 10W transmitter as well
as the 100W amplifier (Sheet 7).

The Keyer microprocessor also controls when theivec is enabled, through the signal
HRcvEN. The two control signals, LTXEn and HRcvare sequenced so that the receiver is
muted before the transmitter turns on, and sotheatransmitter has time for the RF to make it
all the way through the various amplifier stagexl(ao that RF bleedthrough into the receiver
stages also have time to propagate) before thévezds un-muted and its AGC controls re-
turned to normal.

Sheet 4 also shows the 5V to 3.3V level convelidO] that drives address and data lines on
the DDS chips.

A-to-D (A/D) Converters

Going back to Sheet 2, the Mega644P has eight Afiverter inputs. There is actually only
one 10-bit A/D inside the chip, and it uses a mpidter to look at one analog input at a time.
The signals fed into the first seven inputs areRlesquelch, AF Gain, RF Gain, Mic Gain,
Headphone Volume, RF Power and RF Processor pattaith located on the Front Panel board
and fed into the Controller on J9 (Sheet 6). Tighthi analog input comes from U19 on Sheet
7. This CMOS analog multiplexer selects one of egglditional voltages: Forward and Reflect-
ed Power from the DCD/Tuner board; Supply voltage, ALC/compression and Driver Current

from the 10W transmitter board; Final Current from the 100W PA board, S-Meter value from

the Receiver board, and the value of the IF Fdteitch on the Front Panel. An interrupt routine
in the microprocessor selects and samples oneeséthS voltages every time an A/D conver-
sion completes (about every 64 microseconds).

Parallel Data Bus

Also on Sheet 2, Port C of the processor is usethasbit parallel data bus for all boards. This
bus is buffered by U15 to become the “XBus”. It$pat is enabled only when data on one of
the boards needs to be changed, otherwise pubsigtors on each board terminate the bus and
keep it quiet to avoid causing unnecessary digitakference to the transmitter or receiver.

U20 is an address decoder. ASO, AS1 and AS2 (U3detI) select one of eight data strobe
pulses for the DDS chips and read/write pulsebéd<eyer microprocessor.

I/O Strobes, inter-processor communications and address decoding

Port B on the microprocessor is used for I/0 cdnt@Strobel and /I0Strobe2 serve as clock
pulses to output data from Port C to the varioG@sdhips on the Controller board. (The “/” in
front means that the signal is low true, meanirag this normally high and pulses low when
active.) DispRDY and /DispCk are signals from amdhte Vacuum Fluorescent Display board
that are fed to the Controller board from J17 oaebl7. KeyerRDY is a signal from the Keyer
microprocessor (U30, pin 42, Sheet 3) that teksrtfain processor that data is either ready on



I\—?! Page 16

port C or has been accepted from port C. Q12 pesvadFrequency Update pulse for all DDS
chips. A4 and A5 are address lines for the DDS<hip

Port D has the RS-232C data lines TXD and RXD, Bdealse Generator (RPG) outputs from
the two tuning dials, and additional address liimeshe internal I/O ports and DDS chips.

Sheet 5 shows address decoding for the 16 dataedires /Strobel though /StrobeG. These
are used to output and input (“strobe”) data on @aio and from all boards in the rig as well as
various control functions on the Controller boaéteets 5 and 6 show most of the internal
ports. /Strobel and /Strobe2 read switch data thenront Panel board. /Strobe2 also reads
the state of the internal PTT line so that the essor knows when an external device
(microphone, etc.) has activated the Push-to-T8lkobe4 (Sheet6) and /Strobe7 (Sheet 5) pro-
vide outputs that directly drive LEDs inside thesplutton switches on the Front Panel board. /
Strobe6 (Sheet 5) and /Strobe5 (Sheet 6) providauffuts that are used for a variety of con-
trol functions.

/Strobe8 through /StrobeG are fed to the Receiwansmitter and Tuner boards along with the
XBus to program those boards. (See Sheet 7).

Serial Bus

A serial bus is also fed to the Receiver and Trattenboards. SCL (U13 pin 9) and SDA (U13
pin 12, as well as U12 pin 17) (Sheet 5) form dtigeeddC bus that is used to control DACs
and Digitally Controlled Potentiometers (DCPs) ba Receiver and Transmitter boards. This
bus is quiescent (not active) unless changes adede which helps avoid digital interference
to sensitive receiver and transmitter circuits.

DDS

Sheets 8 through 11 show the DDS chips, bandpéss fon each output, and buffer amplifiers.
Normally, DDS chips only require low pass filtens their outputs. Sienna uses bandpass filters
So as to provide a much more constant impedanosstie frequencies they must output,
which helps to keep the level constant withoutrtbed for complex AGC circuitry. These de-
vices take five bytes (AD9851) or 6 bytes (AD98b62Yligital data and convert it directly to a
frequency. The 0-512mV output must be converted#56mV, amplified, and filtered to re-
move harmonics and other spurious signals (spQteke in spurs are typically down at least
70dB. A +/-1PPM TCXO provides a stable, low phases@& 30MHz reference oscillator for all
six DDS's.

The TV (Transmit VFO, not television!) signal corgifrom the TXVFO DDS (U5) on Sheet 8
is routed to a pair of Hittite GaASFET switches @rhare controlled by TXVFILT (Sheet 5, pin
2 of U13). These switches allow one of two low pldgsrs to be applied to the output of the
TXVFO amplifier. The TXVFO covers the frequency ganl2.5 to 40.4MHz, so a low pass
filter tuned for, say, 41MHz, would allow harmonicsm frequencies at the lower end of the
range to pass though, so a dual range filter Hedpp the output pure. The firmware performs
the switch at a TXVFO frequency of 22MHz (operatireguency of approx 11.3MHz).
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Note that a similar switch is not needed for thevM®X, because it operates at a much higher
frequency range of 70-100MHz. Any harmonics of 70l well outside the upper cutoff of
the Butterworth bandpass filter (L05MHz).

LED Backlight

Sheet 7 shows backlighting circuitry for the met€%3, Q14 and Q15, along with the associat-
ed resistors, form a 3-bit binary control, allowung to 8 brightness levels. The control lines for
these MOSFETs come from the Keyer processor. Hitgnsity LEDs D1-D4 provide plenty of
light for the two meters.

MIC Bias

A 9V bias for electret mics can be turned on arid/iaf Q16 (Sheet 7). The MICBIAS control
bit from U13, pin 19 on Sheet 5 is used for this.

Keyer microprocessor

Sheet 3 is a diagram of the Keyer processor. Therkspeed, dot weight, dash weight and pitch
pots from the Front Panel board are fed into tret four A/D inputs on port A (ADCO0-3), simi-
lar to those of the main processor. A/D input 4 @th input) comes from the transmitter
(routed through the receiver board) and is a beffeuncompressed version of the microphone
audio, level shifted so that it idles at 2.5V wétlpeak-to-peak AC voltage of up to 5V. For
VOX detection, the processor takes a running aweohghe AC voltage and computes an RMS
value that is tested against a trip threshold get imenu option. (During FM transmit, all A/D
inputs are disabled except the mic, so that ragnading of the audio can occur, with this in-
formation passed to the main microprocessor inraalee-program the DDS chip controlling
the BFO in real-time.) Similarly, the buffered dedel-shifted speaker output is fed into A/D
input 7 to form the Antivox input. Another RMS calation is done on this signal and used
along with a menu item to adjust the trip pointle VOX input up or down. A/D input 5 is the
external keypad input. Yaesu designed the FH-1&@ygs a set of 12 buttons with resistors in
series with them such that 12 different DC voltaiges O to 5V are produced. The firmware
tests these voltages to determine which buttorbbaa pushed and sends this coded infor-
mation over the internal inter-processor bus (@oon both processors, with KeyerRDY,
/KeyerRd and /KeyerWr). The Keypad input from tlaek panel is routed to A/D input 5,
which reads the OV to 5V signal to determine who€ii2 buttons was pushed.

A/D input 6 is grounded. This bit allows the prag@sto determine if the controller board is rev
A or B. Rev A boards left this line floating (pullénigh by an internal pullup inside the proces-
sor). Different code is executed depending upontikérehe board uses rev A or B hardware.

Port B, bit 3 is used as a Pulse Width Modulatepaisignal whose frequency is determined
by the Pitch pot. The output is filtered by an Rh&work and routed to the Front Panel board
where it goes through the Sidetone pot and badik towhich then goes to the Receiver board’s
audio output stage. If no front panel is presemhger JP2 (Sheet 7), assures that the Sidetone
(at full volume) will make it to the receiver board
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The dot paddle and dash paddle inputs are filtanelifed to two edge-driven interrupt lines
(port D, bits 2 and 3). The manual key input is tedit O, where it is sampled continuously in
the 1ms interrupt routine. Outputs from the Keyerthe PTT_Keyer line, which is routed to
the controller to allow the Keyer to control theTPline, and the Key line, which is routed to
the transmitter.

The Keyer processor also has its own SPI bus fugramming and a power-on reset chip. This
processor is not programmable by the user. Anygésito its internal firmware must be done
either by the factory or in the field through treewf an inexpensive Atmel programmer board
(STK500).

Display board

The VFED board is a Noritake GU256x64C-3900 modat th programmed with ASCII control
command sequences. It connects to port C as jothheml/O device. DispRDY and /DispCk
signals provide the handshaking. Jumper JP1 oKelyer processor tells the main controller if
a front panel is present. One of the effects & ihito cause the display routines to be ignored if
no front panel is present.

Receiver: BPF, Receiver and I F Filter Boards
Refer to the block diagram on page xxx and to thematics on pages XXx-xxXx.
Antenna to bandpass filters

RF from the main antenna ports (A and B) passeagtr low pass filters and a transmit/
receive (T/R) PIN diode switch on the transmitted®0W amplifier boards. From there, the
signal enters the antenna input (J2) on the RXBsfd(See RXBPF schematic, Sheet 2). Re-
lay K6 selects either this input or one from the®ee Antenna input (J3) after the latter is
passed through a 35MHz low pass filter. The RecAmenna does not pass through band-
specific low pass filters or a T/R switch as ddesrmain antenna, which reduces the loss, but
also exposes it to potential intermodulation distor (intermod) from strong shortwave sta-
tions. If you experience intermod when using treeinee antenna, we recommend use of an ex-
ternal bandpass filter such as those made by Addytions. Back to back zener diodes on the
Receive Antenna input protect against extremebnsfrsignals.RFC1 is a 1mH choke that
routes low frequencies to ground, reducing hum fpmwer lines.

High-pass and bandpass filters, attenuator 1, PSB™

The selected signal is then fed through a high-filisslocated between GaAsFET switches
U5 and UG6. This filter reduces the chance of inttrfrom strong AM broadcast stations and is
engaged automatically when the receive frequenapave 1.6MHz. The signal then passes
through a 10dB attenuator which can also be switcha. Pressing the front panel Pre2/Atten
button activates this attenuator unless preamph.i3he output, “A” on the schematic, is then
passed through eleven bandpass filters, each dedttry a pair of GaAsFET switches, with
each filter handling a different segment of thedglectrum. In addition, one pair of GaAsFETs
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(U20/U21 on Sheet 8 of the RXBPF board) is allod¢@s a bypass. This circuit represents the
DZKit exclusive Passive Signal Boost (PSB)By skipping the BPFs, any associated front-end
loss is eliminated at the expense of a potent@kimse in intermod, and an increase in the noise
floor, since more spectrum is allowed in. Howewer a fading band, that extra 5dB of

“gain” (actually “lack of loss”) can spell the déifence between hearing and not hearing a weak
signal. PSB is not intended to be used except uswdr conditions. We do not recommend that
you leave it enabled permanently even though ssgndl sound stronger.

Preamps, attenuator

The selected bandpass filter’s output is point ‘Béferring to Sheet 9 on the RXBPF board, B
is routed directly to the first preamp (Q4 and assed circuitry) and to relay K4, where it can
be fed to the RF output without preamps. The firsamp’s output can be switched on by relay
K1 and appears at point R2, which feeds preamp2af@dassociated parts) and relay K5. If K5
is disabled, so is K2, and thus Q4 has no powelpamddes only a weak load for preampl. If
K2 and K5 are enabled, preampl is fed into preaamglthen out to the RF output.

The preamps are low noise 2N5109 bipolar trangset up for a power gain of about 12dB
and coupled via broadband toroid transformers Tl Tgh

Receiver first IF

The RF output of the RXBPF board feeds into theeRee board at J14 (Sheet 2 of Rx Board).
It is applied directly to a Minicircuits TUF-3 dieding mixer (U6). Local oscillator LO1 from
the controller, which is the VFO, is set to thepthyed receive frequency plus 70.455MHz (or
70.000MHz if the 15kHz roofing filter is used) afedi into the LO port. The output, consisting
of sum and difference frequencies and a numbetharanixing products, splits into two paths
via a 50 ohm resistive pad, with one leg drivingranad 4.5KHz bandpass filter at 70.455MHz
and the other driving the FM receive and IF outprduitry.

The output of the bandpass filter is amplified iy, @ dual-gate MOSFET with about 10dB of
power gain. The second gate of Q5 is derived frioenAGC circuitry on Sheet 6, buffered and
inverted by U1 to provide a nominal 4V on gate &;réasing to 2V under full AGC action and
reducing the gain accordingly. The source is biageld9V, so the 4V on gate 2 represents 2.1V
of gain enhancement. When the control voltage goes to 2V in response to a strong signal
detected by the 3rd IF, the differential of 0.1\duees the gain to its minimum level. Diodes
D11 and D12 provide temperature compensation vaoirgributing to the source bias of 1.9V.

The output of Q5 feeds a Darlington transistor mpmation, which provides high input imped-
ance and low output impedance, necessary to sdattgssive the next RF mixer. Resistors
R101 and R126 set Q5’s load impedance to aboutt2Ksdo provide a moderately high im-
pedance load for the amplifier, whose nominal outmpedance is about 200 ohms, while bias-
ing the Darlington stage at a reasonable levek pheserves the power gain while allowing the
stage to drive the low impedance (50 ohm) mixedloa
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Receiver second |F

The 70MHz 1st IF output of the Darlington driveefis U8, another TUF-3 mixer, along with
LO2 from the controller set to 61.455Mhz (+/-, deg@ieg on filters in use and desired side-
band). The difference product of about 9MHz is usedhe 2nd IF, allowing a wide variety of
Inrad crystal filters to be used. Transformer Tédie the 50 ohm output impedance of the mix-
er up to 1800 ohms while providing a factor of &tage gain. The signal is fed into another
amplifier (Q20, Sheet 3) that is identical to tbhathe previous stage. R54 and C51 decouple
the buffered AGC voltage from the first stage.

Noise Blanker

The amplified 9MHz output of Q20 drives another lidgton buffer which then drives the

noise blanker circuitry on Sheet 4. The noise kdaik placed ahead of the crystal filters so that
it can detect broadband noise pulses (limited bglthe roofing filter). The noise blanker is a
simple 9MHz bandpass filter with an input and otiipypedance of about 120 ohms having a
group delay of several microseconds, long enougthfIF amplifier, U12, to detect a signal
and generate a blanking pulse just as the signakarat NBOUT. Three pulse widths are al-
lowed using control bits NBPWA and NBPWB that atched into U2 (Sheet 1). Currently,
only the longest pulse width is used since we grate future changes to the Noise Blanker cir-
cuit. The NBONOff bit enables or disables the nailsaker by controlling whether power is
applied to the detection circuit. When unpowerbd,dating transistor, Q7, is always off. A
DAC output, NBThr, provides a variable trip poimthich is routed into Q8 by resistor R73.
Note that NBThr is derived from either the Squetohtrol or the NBT1 DACSs. Since the FM
receiver does not use the noise blanker, the samteotis used for both circuits. NBT1 is not
currently used and is reserved for future use, Ish@waedicated control for the NB threshold
become available.

Since there is about 8dB of loss in the noise @grd&nd up to 15dB of additional loss in the
crystal filters and associated resistive padsotiput of the noise blanker is boosted by high
bandwidth amplifier U25, an Analog Devices AD80@®amp in a gain of 11 configuration.
The op-amp has high input impedance, allowing tesssR150 and R151 to set the input im-
pedance to a value that matches the output impedzribe noise blanker, while providing
enough gain to offset the loss in the noise blaaker crystal filters and a low output imped-
ance capable of driving the crystal filters.

Crystal Filters

The crystal filters are plugged into 4 slots onfh&ilter board. Up to four filters can be in-
stalled on the IF Filter board at the 9MHz IF fregay. The first one is an Inrad 2311 6KHz
filter. This provides enough bandwidth for AM retiep. The standard filter is a 4-pole 2.4KHz
Inrad model, providing good bandwidth for SSB antl @ception. All filters are switched via
1N914 diodes, and impedance matched on input atpdibvia Minicircuits transformers and
resistive pads (attenuators) . These pads seregag@urposes. A portion of the pad is used to
provide DC biasing for the diodes. They also séovisolate the stages from each other and to
help prevent downstream amplifier byproducts fremding back into previous amplifiers,
which would cause distortion. Finally, the preseatpads allows the attenuation to be
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tweaked so that the loss through the IF Filter dasmabout the same regardless of the loss
characteristics of the various filters.

The crystal filters have various input/output imaedes. The Inrad 2311 is about 400 ohms,
whereas the others are 200 ohms, so an additicetahing transformer is required as well as a
different value pad.

The IF Filter board is designed to accommodatdiltiees (except the 2311) on Yaesu-
compatible plug-in boards. A cutout in the bottdmagsis provides access to these plug-in
boards.

The Modewide control bit is set high in FM modedselect all filters and to turn on Q9
(Sheet 2) in order to provide a termination ondhgput side. Although the FM receiver follows
a separate RF path that does not involve any dfithaitry discussed so far, the IF amplifiers
do remain on, and this circuit helps keep them-sehaved during FM reception.

Receiver third IF

The filtered signal is brought back to the Recelwaaird via coaxial cable and immediately fed
into an NXP SA612 Gilbert Cell mixer. This activexer has about 10-12dB of low-noise gain
and low input voltage requirements on the localllagor (LO3). However, its input and output
impedance is 1800 ohms, so a step up transfornmequsred on the input and a step-down
transformer is required on the output. The thirdik®et to 9.455MHz, so the primary mixing
products are at about 18.455MHz and 455KHz. Thpuwius immediately fed into the IF Filter
board’s 455KHz crystal and/or Collins mechanickéfs, which rejects the 18.455MHz sum
product and other secondary mixing products. Antidal scheme is used for them as for the
previously discussed 9MHz filters so they will et re-hashed here.

AGC

The 455KHz filtered signal is brought back to thecBver board via coaxial cable, where the
50 ohm impedance is transformed by T1 (Receiverdy@&heet 6) to 1800 ohms to drive the
main IF amplifier (U9). This is the venerable MC03%bised in IF amplifiers in radio and TV
for decades. Although no longer made by Motorales, still available from others. This ampli-
fier has up to 50dB of power gain, and 60dB of A@@amic range. The AGC input on pin 5
provides dual slope AGC action that lends itselfitect observation on an S-meter, with 3.75-
4.75V representing linear steps from SO to S9,46U-5.5V representing a steeper scale for
dB above S9.

The output of U9 is buffered by Q15 and fed tofthal mixer. The emitter side of Q15 drives
the AGC circuitry. As discussed earlier, Q6 progidevariable gain amplifier that is used to set
the overall loop gain during receiver calibratidhe output of Q6 drives a 10dB voltage gain
amplifier with a frequency response optimized f65KMHz operation, whose output is rectified
to produce a 0 to 76mV AGC control voltage (thénode of D7). The output of D7 feeds a
very long time constant filter (R70, C37) of abd&wecond. This is the “IF-derived attack” of
the AGC. Since this must drive an op-amp (U27 pirtt& impedance must be low enough that
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the input offset and input bias current of the agpalo not add a DC offset to the small AGC
voltage. U27 (pins 1,2,3) multiplies the AGC vgkeby 17 in a non-inverting configuration,
resulting in a 0-1.3V output swing. The other wlfJ27 level shifts the 0-1.3V signal to 3.75-
5.1V which becomes the AGC voltage that is fed 108 U10 provides the necessary negative
output that sets the differential amplifier offsSeecause the LM358 is prone to a phenomenon
known as “output inversion” if the input is allowealgo below —0.3V, a Schottky protection
diode is used to keep that from happening. U1l0ivesats input from output “C” of a serially
programmed D/A converter (U23, sheet 8). A calibrastep involves setting this voltage so
that the quiescent, no-signal AGC voltage is 3.81V.

The AGC output is level shifted back to 0.8 to 2¥i& U27 (pins 5,6,7). Since this is a loga-
rithmic signal, it is linearized by passing it thgh a temperature compensated antilog amplifier
consisting of U33 (pins 1,2,3), Q28 and associptets. The output is buffered and scaled by
U33 (pins 5,6,7) and fed into a CMOS switch th#tas either the S-meter signal (for all

modes except FM) and the FM relative signal stiegtput RSSI. The selected signal drives
the Rx meter.

An AGCOff bit is used to short out the 0-76mV AGG@ntrol voltage, forcing the AGC voltage
to stay at 3.81V and running the IF amplifier op@op at maximum gain.

For SSB mode, the AGCSlow control bit is set higining off Q3 and removing R77 from the
circuit. This increases the time constant to ab&@ms.

Muting and de-sense

When operating in Full Break-in mode, in which yeant to hear the receiver between dots in
CW mode, it is necessary to keep the transmitten fsaturating the receiver’'s amplifiers so
that recovery time is fast.

Keeping the transmitter out of the receiver’s inguoiplifiers requires shielding, which is ac-
complished by separating them into different cortipants, and isolating them via solid state
Transmit/Receive switching. But that’s not realhpagh. The AGC circuitry must be forced
into maximum attenuation mode too. This is donédoging the RFG DAC to maximum, thus
setting the AGC to 7V whenever the PTT line is\aetiThis is done in the firmware. However,
the Sienna also has a full duplex mode, in whiehRceiver is meant to be left on during
transmission. This is commonly used when operagatgllites. Since external transverters are
often used for this, the transmit and receive feggpies are different, and there is less chance
for transmitter bleed-through into the receiveru3hf full duplex is selected, the forced 7V
AGC condition is not done.

It takes a few milliseconds for transmitter sigrtalsnake it all the way through the receiver, so
an additional signal from the controller, HRFGEarcks the AGC to maximum during trans-
missions, and is sequenced by the Keyer proceksuy with the LTXEn and HRcVERN lines.
This is one thing that enables high speed QSK [pitdak-in) operation.

There’s one other thing that must be done durimgfmé-duplex transmit. The receiver cannot
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help but pick up a little of the transmitted sigreaid we do not usually want to hear that in the
speakers. Therefore the audio output must be ndutedg transmit. This is done by Q34
(Sheet 8). The various audio outputs (from the Adedtor, SSB/CW detector and FM detec-
tor) are amplified by U4 (pins 1,2,3) and fed iRt@hannel JFET Q34. R100 provides a load,
while C127 makes the AC voltage on the gate follbe/source, providing a OV gate-source
voltage that keeps the transistor turned on. Ag Emthe HRcvERN line is high (meaning the
transmitter is off), the drain of Q31 will be loailowing the AC waveform to keep Q34 on. As
soon as HRcvEN goes low (and we’re not in full éujpl Q31 goes high, forcing Q34 to pinch
off. The time constant formed by C127 and R102 r@ssthhat the drain-source junction pinches
off slowly, which eliminates an audible click thatcurs when an audio signal is switched off
abruptly.

Once the audio signal makes it through Q34, iedstb the back panel and to the internal PC
after being attenuated. The signal is quite stitrthis point and must be attenuated so as not to
overdrive a PC sound card. In addition, an outpyteidance of about 600 ohms is desirable.
This is done via R44 and R136. The signal is a&ssed into two Digitally Controlled Pots
(DCPs) (U15), which are programmed via the setial discussed earlier. These particular pots
are used either to feed the monaural receiver kigri@oth speakers (normal mode) or to re-
move it from the left speaker and drive only tightispeaker (dual receive mode). In addition,
pressing the Mute button sets both pots to O t@wenthe receiver signal from the audio path to
the volume controls.

Audio mixer

Sheet 9 on the Receiver board takes audio sigrmatsthe Receiver, Sidetone from the Con-
troller, PC Audio from the internal PC or Line-lndao from an external source, and mixes
them in audio mixer U11 (pins 1,2,3, 5,6,7). CajmasiC95 and C96 provide one pole of fre-
qguency rolloff at about 4KHz. The right channelés Line-Out to the transmitter (and note
that since this can include the Sidetone as wel@seceiver, it is possible to transmit code via
SSB or AM, and to re-transmit receive audio if fuillplex is enabled).

Volume controls

The outputs of the audio mixer are fed into two ensets of DCPs, one for the speaker volume
controls and one for the headphone volume confftis.output of one speaker channel is buff-
ered and level shifted by Q16 to provide an AntiVOX{put that is then fed into an A/D con-
verter in the Controller's Keyer microprocessor.

The other half of U11 is used to drive the headglspand one additional pole of frequency
rolloff is provided. The speaker audio is amplifis@dU18 and U19 to provide 1.5W of stereo
with high drive capability. Since the speakers hgwed audio frequency response up to 20KHz
and there’s only one pole on the amplifiers, théi@uesponse has a fair amount of treble. This
helps maintain good frequency response when theoR@d card is played through the speak-
ers. However it can cause the receiver to haveechigitch than may be comfortable. The solu-
tion is to mute the receiver and use the line othé internal or external PC sound card, and to
run the audio through a DSP such as SiliconPixgsomaSound software, which is included
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when you buy the PC option. Another alternativimiase the graphic equalizer on the sound
card to reduce high frequencies. One extra pofeegtiency rolloff on the speaker outputs is
provided by R162/C153 (left channel) and R147/@ghf{rchannel).

FM

FM receive is accomplished via an FM receiver ctiip, NXP SA615 (Sheet 3). This chip re-
quires a local oscillator and a wideband input aigfo accomplish this, LO3, at 9.455MHz, is
split into two paths (Sheet 5). One path drivesntireer that it used for AM/CW/SSB (U5) and
it is also fed into pin 4 (FMOSC) of the SA615. Tihput signal is fed in at 9MHz, which pro-
vides a 455KHz difference frequency on the outphts 9MHz signal is derived from the
70.455MHz first IF by routing it through a 70.7MHizwv pass filter (to remove sum products
from the U6 mixer), and another Gilbert cell mixeé2, which provides 10dB of gain too.
LO3, at 61.455MHz, combines with the 70.455MHzdmptovide a final difference frequency
of 9MHz. The output is bandpass filtered by a 50@Ktdndwidth filter and fed into the SA615.

The mixer output of the SA615 is a wideband signa55KHz. That signal is split into two
paths by transformer T2. One side of the transfolmé&ers this output and transforms the im-
pedance from 1800 to 50 ohms via Q16 and then fiesnlshe IF Output connector on the back
panel. The other side of the transformer passegytha 20KHz ceramic filter and back into the
SA615 for detection. A squelch input is provideddaput B of DAC U23 (Sheet 8), whose
level is set by the FM squelch control on the froamel. Comparator U29 compares this volt-
age with that of the RSSI (relative signal strerigthcator) output of the SA615 to provide the
squelch signal. The detected audio output is fat@éaudio amplifier stages by R30 (Sheet 8).

Detectors

Sheet 7 shows the AM, CW and SSB detectors. AM,&M/SSB are present at the XFO1 sig-
nal. AM is routed through diode D16 and D19 whentod signal ModeAM is high. The AM
signal is then given one last boost by U26 bef@iaddetected by the half-wave rectifier
formed by D6. R22 and C15 filter the high mixinggucts out, leaving only audio. R196,
R197 and D15 form a biasing circuit to bias D6 dlyaat its diode voltage (about 0.6V). This
allows small signals to be detected, since thegatmeed to overcome the diode drop.

CW and SSB signals are routed to the product det&O (U7) after passing one final 20KHz
ceramic bandpass filter to clean up any remainingnm products. U7 is another Gilbert cell
mixer with >10dB of gain. LO4 is set to 455KHz (tdepending on the pitch and/or sideband
that's desired).

Metering

CMOS switch U21 (Sheet 7) selects either the S-noetthe FM relative signal strength indica-
tor (RSSI) or the output of DAC U23 (TxMeter) tawdr one or both analog meters. TxMeter is
a calculated value and depends on the meter funttad is selected (SWR, Forward Power,
PA Volts, etc.).
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Transmitter: Transmitter, TxBPF and 100W PA boards
Refer to the block diagram on page xxx and sche&satarting on page Xxx.

The transmitter in the Sienna is completely sepdrain the receiver. They do not share local
oscillators or bandpass filters as is the casedstrimansceivers. This allows the transmitter and
receiver to be operated at the same time, i.allin@iplex mode, a useful mode for satellite op-
erations in particular, where you need to be ablesten to your downlinked signal while trans-
mitting. It’s also useful if you should want tomsanit audio code practice on AM, or re-
transmit receiver audio on a different frequency.

Microphone and Line Processing

Balanced microphones can be used with Sienna. dlaaded lines are fed into U6, a precision
preamp with programmable gain. The gain is set tig@al pot in U14. For most low output
microphones, the default setting provides very lggim. High output mics can also be used, in
which case the gain can be reduced by changingesiigtance via a menu option. The preamp
output and the unbalanced line input from the phaomector on the rear panel are mixed by
U9 (pins 12,13,14), a precision, low distortioril-ta-rail op-amp, to provide three outputs—
one for the balanced modulator, one for the P@® input, and one for FM and VOX detec-
tion. The VOX/FM path includes a pre-emphasis dirauhich is simply a high pass filter. FM
receivers employ “de-emphasis”, or low pass fittgriwhich cancels out the effect of the pre-
emphasis. U9 (pins 5,6,7) mix the input from theereer board (RxLine) with the external Line
In signal. This output becomes the “Line” signal.

The output of the balanced preamp goes to jumpE2,Hlowing it to be tested without the
load of the subsequent amplifiers, and allowingafduture audio equalizer to be inserted.

Line/Mic selection

U19 is a low distortion CMOS switch that allowsheit the Line or Mic outputs to drive the
balanced modulator. Note that for digital modesrehare two ways for the signal to get into the
transmitter—via the unbalanced Line In connectoth@ntransmitter board’s phono connector,
or via “RxLine”. When the internal PC is used,staind card output appears on this line.

Balanced Modulator and CW keying

The selected input is fed into the balanced modul@t7). Pot RV1 is used in a calibration step
to null the carrier in SSB modes. In AM, the bakimcremoved by turning on Q22, allowing
the carrier to feed through. The local oscillaioxBFO, runs at about 10.7MHz. Thus the first
IF is 10.7MHz +/- audio frequencies.

In CW and FM modes, the LO is switched to Q21. Kéyng circuit (Q19, Q23) waveshapes
the keying signal via low pass filter consisting@¥ and R20 and applies it to the drain of Q21.
The waveshaped CW signal then appears at the soi@21. Diodes D12 and D13 and capac-
itor C130 keep the RF from bleeding through toghlesequent stages when the transistor is off.
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In FM mode, the key is turned on and TXBFO is freaey modulated based on the amplitude
of the sampled microphone input.

SSB/AM filtering

The transformer-coupled (T6) DSB signal from U74AGnd 107B) is applied to two 7-
element variable bandwidth Cohn-style crystal fdf@ne for SSB use, with a 2.5 kHz band-
width, and one for AM use, with a 5 kHz bandwid®or SSB use, the LO is shifted above or
below the crystal filter's bandwidth to pick offguthe desired sideband.

RF Speech Processor/Buffer/Drive

The output of the SSB filter is buffered by Q32 d&ad (FO1) into variable gain amplifier U20.
If the processor is off, a fixed gain is used. Tgas setting is adjustable in a menu option. It
should be set so that the clipping diodes D1 andi®&ot appreciably clip the signal. If the RF
speech processor is enabled (SSB mode only), tieegsor Level pot is allowed to control the
gain of the amplifier. The processor level contwolthe front panel (or its corresponding RS-
232 control command) causes output “D” of DAC UG8t 6) to be changed from 2.5V to
3.5V as the control is moved from 0 to full scalbis changes the gain of this amplifier by up
to 50dB, resulting in a strong signal that is cigfdy Schottky diodes D1 and D2. Transformer
T2 samples the signal level at the point at whighRF signal enters the clipper. Diode D6 rec-
tifies it and R80 and C13L1 filter it to produce & Doltage, CMPR, that is fed into a buffer op-
amp (U4, Sheet 9), where it is protected againstwmltage and fed to an A/D converter on the
Controller board. The clipped signal is fed inttive element crystal filter (back on Sheet 3),
which removes the high order mixing products causethe clipping. This results in an RF
compression of up to 15dB. The output is fed todiee control via a Darlington transistor,
Q39, which allows the high crystal filter impedancde matched while providing low imped-
ance drive for the subsequent stage.

IF CW or FM are in use, the waveshaped signal CMgR&d through a 20kHz ceramic filter to
remove harmonic content, and then through Darlimgtansistor buffer Q30. Q27, Q30 and
Q39 cannot all be on at the same time, so the pppte one is powered by control voltages
CWFM, AM-ESSB and SSB. The resulting output of W], AM, ESSB or SSB appears at
FO2 and drives another variable gain amplifierlechthe Drive, providing a strong signal,
MTX, for TUF-3 mixer U10.

If the processor is off, the effective filteringtbie 7th order filter followed by the 5th ordek fil
ter provides essentially 12th order filtering, féag in excellent unwanted sideband and carrier
suppression.

VFO, Bandpassfilters
The VFO is fed into U10 (Sheet 5) along with thikesied SSB, CW, AM or FM (carrier) sig-

nal. The difference product is bandpass filterednayTXBPF board located at J13. This board
is identical to the ones used on the RXBPF boarthi®receiver discussed earlier. The only
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difference is that the TXBPF board selects the d@asdd on 4 bits of band data from U1l
(Sheet 8). This band data is compatible with tisaduby Yaesu’s linear amplifiers.

Voltage Controlled Amplifier, ALC

The bandpass filtered signal from J13 is next féd another NXP SA603 voltage controlled
amplifier (U8). The BUFALC control voltage (Shegt@ovides the 2.5V to 3.5V required to
change the gain of this amplifier over a 30dB range

K13 (Sheet 9) selects either the internal 0-4.1\CAdontrol voltage from output A of DAC U5
(Sheet 6) or an external ALC voltage from an exdeamplifier. The 0 to —4.1V voltage pro-
vided by most amplifiers is inverted first by URiffs 5,6,7). The selected ALC voltage is then
passed through differential amplifier U11 (pins,®)2vhere it is conditioned, resulting in the
2.5V to 3.5V control voltage for U8. This amplifi@y8) along with the drive amplifier (U17)
and the RF Proc amplifier (U20) are the sole saiofedjustable transmitter power gain.

Transverter output
The 1mW output of U8 is buffered by Darlington tsator Q31 to provide a transverter output.
Driver

The 1mW output of U8 is amplified by Q14 by aboQtB and then transformer coupled to the
power amps. Sheet 6 shows the power amplifier st&d@g®@ amplifies the signal up to 1 Watt,
which is then coupled into the paralleled final difrgrs consisting of Q4 and Q5. Q4 and Q5’s
bias point is changed from Class B (for CW and Fbtles) to Class AB for SSB and AM
modes. This is done by Q6 and Q12, “Class” (U2l&@is the control bit that turns Q8 on and
off. When the transmitter is off (output of Q16, ¥Hn, low), Q13 is off, so TXPVCC is at a
low voltage that is insufficient to bias Q3, keepemy low level RF from feeding through.
When Q13 turns on (TXPVCC = 8.4V), Q3 receives jadowing the RF to pass to the finals.

10Watt PA

The 1W output of the driver is fed into Q4 and @&jch are out of phase with each other by
180 degrees thanks to toroid transformer T3. Thpuis are recombined by T5 to produce the
final 10 Watt output signal. Transformer T4 serasshe DC collector inductor for both transis-
tors. A portion of the output signal is sampleddme-turn windings on the secondary of T5 and
fed back to the inputs to provide some automatielleontrol.

A protection circuit consisting of U13 and Q26 quraees that if anything—static charges,
glitches, software errors, etc.— removes drive feorg of the relays that connect the 10W out-
put to the low pass filters, the TXPVCC signal thasbles the transmitter will be removed.
Since the relays take up to 15 ms to switch, thid state circuitry causes the RF drive to be
removed before the relays actually open. This ptstie finals from the high voltage flyback
pulse generated by T5 when its load is removed.

T/R switch and low passfilters
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The 10W output from T5 is fed into one of five Ipass filters shown on Sheet 7. If the 100W
amplifier is not installed, the bandpass filters also tapped at the 10W signal point and fed
through a transmit/receive PIN diode switch netwaksisting of diodes D3 and D7, chokes
RFC1 and RFC2, and output coupling capacitors @8i0G1L13. Resistors R40 and R42 bias
the PIN diodes at half the supply voltage when thby Q1. The low pass filtered receive
signal is then passed to the RXBPF board’s “Maitefina” input. Of course, if the rig is used
in full duplex mode, this path cannot be used &edréceive antenna input is automatically se-
lected to avoid feeding high power RF into the neze

The low pass filters are 7-element Elliptical L@dfis.

Control logic is shown on Sheet 8 and consists it 8egisters that produce the control bits
already discussed.

100W amplifier

If the 200W amplifier is installed, the T/R switalgiis done on this board instead of the trans-
mitter, so the RF cable going to the BPF boare@msaved from the transmitter (J8) and recon-
nected to the 100W amp (J6). Similarly, the tratmnoutput is re-routed from J5 on the DCD/
Tuner board to the 10W RF input (J5) on the 100Vjp,aend the antenna output of the 100W
amp (J2) is routed to the DCD/Tuner board’s antgacia (J4).

Fan control

Sheet 1 shows decoding logic, fan control and thle power supply switching. A voltage di-
vider consisting of thermistor TH1, which touchks heatsink, and R28 produces a nominal
(cool heatsink) voltage of about 1.09V. The refeesimput to the comparator is set to 2.88V.
As the heatsink gets hot, the thermistor’s restgtagoes down, increasing the voltage. Capaci-
tor C69 stabilizes the voltage. Once the voltagesio 2.88V, the comparator’s output turns off
(open), and current then flows through R31 andotse-emitter junction of Q10, turning on
Q10. This shorts out R32 and causes maximum cuwdhdw through the two fans. Resistors
R29 and R30 provide hysteresis, which keeps thegpeoator from oscillating at the trip point.
When the fans and/or lack of transmitting redubestémperature enough, the comparator trips
the other direction and restores the fans to id Epeed).

T/R switching
Unregulated DC input voltage at J5 pins 3, 4 apdovides the high current to the final ampli-

fier transistors, and this voltage is not switcheds present at all times. The amplifier's T/R
switch is switched via signal TXPVCC

Amp bypass
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Sheet 2 is the heart of the 200W amplifier. A 10tMfgut signal can either be fed to the am-
plifier or it can be switched directly to the T/&vitch via relays K1 and K2. If the amp is by-
passed, the BON signal (derived from the PAON bfole the relay driver on Sheet 1) will
stay low, assuring that the amplifier is biasedbyflU3/Q7. When the amp is enabled, PAON
goes high, switching the 10W input signal to th@\WW0amp and making BON go high, which
enables the bias circuit and sets the amplifieCliaiss B operation. This provides more effi-
ciency that a Class AB amplifier, allowing for hagtpower out. Class C is usually used in CW
modes, but the conservatively rated parts canyeagérate in Class B while still providing
over 100W out.

Drive reduction at higher frequencies

R17, R18 and C9 form an equalization network taicedthe drive requirement on higher
bands.T1 couples the signal into the amplifier.

Final current measurement

U3, R19, R20, Q5 and R21 form a current measurememniit. When current flows through
sense resistor R19, a small voltage is developexsad. Since it is a .005 ohm resistor, a 20A
current would result in a 100mV drop. This is snesdbugh not to impact the voltage delivered
to the final transistors. The higher voltage sitlRd9 also appears at R20. Op-amp U3 sees the
lower voltage on pin 2, and since an input at thgative terminal also appears at the positive
terminal while also providing a high impedance lohe net effect is to mirror the voltage of
the sense resistor across R20. Using the previamm@e, 100mV across the 100 ohm R20
causes 1mA to flow through it. Since the op-ampisput is also high impedance, that same
current must flow through Q5, developing a voltageoss R21. (There’s also base-emitter cur-
rent flowing through R21, but it is equal to thélector current divided by the beta of the tran-
sistor, and thus can be ignored). 1mA through th6K3 R21 is 3.16V. Thus, a 20A current
flowing to the final transistors is converted ta@V for measurement by the microprocessor.
The output of Q5 is fed into a series resistor add/ Zener diode to keep the voltage going to
the microprocessor from spiking above the microgssor’s rating.

The amplifier

The amplifier transistors are operated in push-pupositive swing on the AC input signal on
the secondary of T1 is amplified by Q8 but not 8, @/hen the AC waveform goes negative,
the situation is reversed and Q9 amplifies whilei€&ff. The two halves of the signal are re-
assembled by transformer T2. The center tap ofwhit;h is at AC ground by virtue of C6 and
C25, feeds the DC supply to the collectors. T2&ndsl turns ratio, so the approximately 24Vp-
p maximum swing on the primary appears as 96Vp-fhersecondary. Since transformers do
not affect power transfer appreciably (except fane minor losses), the 100Wrms signal that
is developed by the primary (24\fp= 8.5Vrms; 8.5V*20A = 170W input power; the efficien-

cy is about 60%, which results in about 100Wrmsli$® seen at the secondary. With a second-
ary voltage of 96Vp-p (34Vrms), and with a powerdieof 100W, the AC current flowing in

the secondary is thus about 3 Amps rms.
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Sability filter and T/R switch

RF appearing at K3 is routed to a high pass fdtersisting of toroids L14 and L15 and capaci-
tor C70. with a breakpoint at about 1.5MHz. Thus dmplifier cannot be used at full power
below this frequency. If the PTT signal is actitree TXPVCC voltage is enabled, and current
flows through R23, RFC5, D3, RFC6 and R24, biaf)8gat about 6V and allowing the AC
waveform to pass through it via PIN diode actiof3.iBlarge to be able to handle the high AC
current.

Low passfilters

The Xcv output signal is then routed to the lowsplgers consisting of L1-L12, K4-K13, and
the silver mica capacitors. Control signals from &hd U2 select one bank of these filters de-
pending on band. The output of the filters is fedhe antenna output.

Receive switching

When the amplifier is not transmitting, the sigappearing at the antenna input is routed
through the low-pass filters to the receiver ((2%, D13 and C22 on Sheet 4). Since this path
must be disabled during transmit, and since higtage appears at the Xcv point, a circuit con-
sisting of U4 and surrounding parts creates a lomeat, 100V backbias voltage that keeps D5
and D13 turned off. When PTT is removed, Q1 turiishe@ backbias circuit and Q2 quickly
shunts the voltage to ground, which also allowsiitenal diode biasing to work, turning on
PIN diodes D5 and D13 and passing the signal togbeiver. In order to enable high speed
QSK, this solid state T/R switching occurs withins.of removal of the PTT signal.

Amp enable
When the rig is placed in “power save” mode, inglesirable for any accidental transmitter

enable signal to turn on the transmitter and anhg. dmplifier uses one control bit to drive
Q12, which keeps the TXPVCC signal from going high.
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Insert block diagram page here
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Schematics



Page 35

11 30 1 obeg a102/v1/¢
g N9y

pooM g

JST [0J43U0)

*00 20 °=ul

juey Ag9lsdnee /—\

1C Jesu uay3zaboq pajosuuod pug Boleuy pue pug

o
(¥
12

juey Aglsdnge -

u_sﬁh—ln_.i%hn_sﬁhﬁn_}abh u__ib—l u__i%_l u_sﬁh—ln_sﬁhﬁusﬁh—lu_sﬁh—lu_sﬁhﬁusﬁh—lu_sﬁh—l (ﬁ\

[03A >—o¢
¥ - IYe3 helsdneal
| o el e ol A o W o A o o o 85
33A0 ANA

0 2

T 4
[IERRLS

6119
J4a33ng @in pue

2119 mqﬁu sm_uﬁ.

I—Mmao

Juey A9l dnge
it dnts| ante ant:

adf3 £99@ ove 12 ‘Sh-6€£7

Juey A9l dnee
ant-
cay h

SQQ 2586aY €N OL ng eV

[ =23
S, 168604 ©OL

[ o3

S¢25860Y Ol1

|

v Toer cos]
1N0A NIA
£€120580107

1N0nA NIA
€ ang g4V 2] ecleasseran |®
62N SaQ 258609 vN oL 8en

1

pg jo wo33oq 03 junoyy
wd1,ZHWRE
0XJL 8AHX0J A23sAu]

aND J“
XSdPOZSLON N9 Mot
5 v ) 4 cav4 T
294 TAY
jeiolg} ca VT

2en @m
ng g+

1c




Page 36

0102/v1/b
11 §o 2 abed pooM °g
g nay
va 1 [0J43U0)
L]
03] Z20 =ul S ol
0SIW
02
(0003 s o¢
(S — o o b
153 og
09
2| 1| pelen o
aNg aNJ aND 1ds
5] 2A7 51153/ AW g~
8% €3 3 193501 PN g
7Y o 23/lg N b 8n v
e P2V e LR 213
Fli EAs W. 3
=72 & 29 F=——=2sY |
[mashas>—r 1A 19 =—<1sy
[padshonp—eqi@hr . @9 —<esy
91 een
FINRRN oZen
b 2|2 -
&S| 13| BB R
o o 4d2g|  Jdz22
D||D
A 1€9]_jjeed
an-o4 ZHW 91
- 6let| t1|at|c1|p1| o1| 91 81| eg| 9 2 8 82
T0d__ £0d__ S0d__ Z0d QNI aNg aNJ 23S0 1350
i_ TS %8 ead ead pad T 9ad IN3Y
— osiw [X39stap>——98d 2 F 2 3
g9 o 4 4
S@1an, ISOW Tmmm s =
218 8 >——pad 220y WoJ XNWY
[an~8dr >——¢ vy oc
INERELD) €4d WMd 92ayY 00dd
o1 & <G ]
o5 Aqadstq 5, ] 28d 2N
“3aMO,
302/ |7 gonax | S [Emsos {1 S =2 304 R |
3ot |_~ 193501 T pTY | TondH
[ 22X > =184 89 |77 9z ¢ dppgebay1awy €309 = BEX]
x>t 2 50
P S =2 <]
[ >——i9%  § g =50 N (oo
[ v > z1sA z S $3d 1309 10AWdS
D S [ = lead 6n *
[ & >— 8 22 030y | G|
[ X >——7(€r &5 122
[ 1x  >——=7|e+ =L TR
[ex >—n ., Y ' o1 19 13533 3304 034 33A 009 439
A 8€ S 22 62
@z <in AR EBEER Aw @ @
S EINIEIEE 159 <230y
I T T J3a[1043uU0] utey




Page 37

Jahay

@102/v1/b
11 3o g abey T oy pooM g
9812NL
JS11043U0) 810
Al anie*
"0 20 =ul ST
6" b2
= AAN
an
) paN pednay [0J3U00 930udy A4
by
3o SEHIT
o (2O
o anspe
g leo 22
AN @9HG AT ante ante ante
0 Eld’N 210 Hu
20 . 11 €20 223 122
3 10 AW LAl
Jo1-15 } ¢
5|2, <1d%> 1Y i|u__3 SV S VY e
¢leo _ o 22 62y 82y L2y
O
M p o 0z v:mmud| 31pped 304
m so ot )m\%_ a1pped yseq
i 1o, 3UC33PTS
og
09
2 g dd op ¥t :mu_mum _Hw 4dgz| adzz AV
A
NI AN 2€2 9€d N b
sy e L ce1y
204 [ ZHW 91
N v 6|@1| 11|21 €1 81| eg| 9 p) 8 82 23009
p22EUT Tld__€0d_ G0d__20d QNI GNJ GND 23S0 TJ50
18— TS %84 ead Tead wad 9ad o IN9w
[IEELEER] 2051W 2 % 2 J 3z 58
WMMWV\\\ e = cad 88 33 4np- |pue0a Yan1s08U wouds0)
118> 5173 2309 [ 12 Tic
JUBT1oRq we3al 5 |c8d urnd sa0y |— % 1_\ [pucispis)——o v
[Aqa3Fax> 24d 2LNI € o€
2b Saay
[PaisFon) e 2 RSy ¥orraug 02
B 251924 ¥y == <e7ep 5TH) 355330 wom |
[2a > 55142 dbpoebal~ a3y €3y |— W3]
Go— % loag
Se Se
[ET5 =y 200y [ AMUEET |
ED $3d 1909 EEL
€2 en 9
£ = o @0ty | 5e%5 |
20 29d
(20D 5
[T 104 H
anpe
[ >————— 27129 13534/ 304 334 034 J0AY 433 923
2 21 8g S um; mm_ H
‘ 23000 |
nie
Netb 2o
22




Page 38

11 3o p abed

o102/v1/b

g nay

pooM g

49T [043U0)

*00 20 =ulL

[uzx17 >

duy/Jquwy o]

et

9012NL
S0

20Ty
AN

seteny /[
e | Lyl <o
|L

9@TeNL
b0
20

9@12NL
Aetb

€9

1 OI% aNg
-A
2o T 313 VN
£ o7 57| NIEY LNOEY 5
b o——wT =={ NI2Y 1N023 (== axa
s ot—=73 S{NITd  —>1n0Td (= 513
9 o —x3 551 LnosL NISL fr5 axL
e —5 LnovL NIbL [
—] LnoeL NIEL oy
—¢f Lno2L NI2L 5
5{1N0TL < NITL [ Sy
2cesy Ll
-22 -13
ui._\|$ T g
> 320218 -
219 913
=7|+20 +13 57
+A
[ 224
npe 8 en
o ( ants
A . L
620 —
829
v

S90BFUIIUT AE'E ‘J2€2-Sd ‘Lld ‘Buthay

90TSNL AL
20 111

a

<lld/

otw wou4

12 o1 fe1 |v
2 29 2
AV 5 &8 & FAN
55| N9 30/ 55
$e| IND €30/ =3
Zg| N9 230/ g5
5| IND 130/ 5
n-ol 5 bAY vobig3 an-o0d/
Taan 55/€Ab €Y |55 107T79M
[SYD-——5z1erb 20b|z sy |
[ v 57| TAY 18tIge €Tl
[eve> JT|PAE PO 5 ey ]
EEE ST[EAE €YE =z {2y ]
@v229THLATHL,
[ 198, BI[AE e[y
[eva> =T|1AE e [g=—< Y |
208 STIvAR po2 e ]
BN TTiEre £u2g <od |
ST 1252 QU2 e <a
va8 3142 192 g <pa ]
€08 5 PAT vo1 e ed ]
2ag g[EAT 91 175 aa ]
108 e o 1 [g—<d]]
[ 5141 1 H—ed |
< < < <
(] (e} [»] (]
(9] (] O (9]
2b [1e (81 [2
Ng '+




Page 39

0182/v1/b
11 30 ¢ abed 4 oy pooM g
49 [043U0] ol ol |+ o |-l |e
GGG SR
*0] Z0 =ul
9340435/ 5]2A7 a9 AN
3990435/ 21947 3
al [33G04357> GA/ 9
W A 7290415, o g 2
30/ 7 [03a05.> e s p
13 23G0435/] o Cai B
& g330435/ A e
e al 5340435/ 5T 1A IS
lmwso(.aw\ oA/ oy
=P 5 N 2 H
U1 7] SO Q SO 91| sIn
ueg— N
lﬁ g-£11 =T Ma N va o5
O SO
- 5 2a
15€3-911 5 10 1a M 8
IX3N-61 7% . O[T ang
8330435/ 5] 247
e2| 2In 2390435/ 2] 94/ -
9900435/ 7| SA 23, °
G3Q0J3S/ 151 L m 13- ° mgvMMH\ __
S Q b
N $3G0J3S/ L A
£3G043S/ A Wi ECHE|
2990435/ 5T 1954 19 ] 19 J
9812NL a1 1900435/ 0A/ ) T
89 D st 294 T
30/ |; mv 91 91N
A13 ||: |mwgo,3w\ 101y
—eEs > !
[sv1821IW z7] 40 20 gy
—57] 99 N 9a
S 21
[olid =7| SO Q Sty
= & v
[3s - €0 £llg a1 4t | ant
=0 = aN9 A 9c1a]
202, 2p19| 912
[LI14AXL 7| 10 1a 2 ol _
7 301/ 7 €3G0435/]
[ Lsasaa 213}
] J09n  @U[E =84 89 o7 9IS |
e2] ¢€in gt ¢ Y@ NN
o § e sal
° bA R by ! S
=7 ] q1943 |
= MH €9 15 o g20d3 |
51 e MY YMST
s a0 VB AAN amsal |
a1A< 163 N
22 zin 263< 663< 96A< 683 < 283
MBTSHBTS BT S MeT S MOTS Mt




Page 40

atec/visv
g noy

poor °g

49T [043U0)

D7
D6
DS
D4
D3
D2
D1

. MSL13
03] Zd =4l TSIl > o8 2o o
GMSdl 109 So aey
[ 994d-SS>—1—o ¥ € o {2044-61]
JBUNL-9S>——0 2 T o— Jsuni-97]
a1 21C aly
€83
W A
T 1sued quouq o)
M0 ¢ 5590735/
[4emod4d >—+—o91 sto 19AdH |
G9NIX r31 b 2 lgy [ 934 >—totviclo ToAds |
S1033S s ® & i nSMSIT >——o2l 110 nbs 3 |
2sy g7 € Sy uregoI >—+001 60 57y 304d 3d |
[ _iso > o ¥ b SINU-E>—08 2o 33Nl-€1
et ~ €1 o8y @
oy €0 ea Teni-v9>—-o0 9 S o Tend—p1
6 8 02t 18y
ZXY o 20 2a} [ 59a-15>1t—ot £o oo 590 17]
TXOWY o 10 g an”zu M-2>—+t-o02 lo WAL 739-21
BXNWY 39 g, 0UfE 302/ 2| éc
@2] ven 0177 2390435/
=184 89 7 1X3N-6S |
S 2h 3 S 3sed-@1s|
Z|% 8§ Vg TIx-118 |
o1 Z1SA I SY T 1138-218 |
aNg S stivA T g ueg—c1s
0/ 1l €A &9 g CDIE-b15
10— 330435 24 29
31 2 LdH
A i (PSMSat
412-81 z7] 40 20 e 81 294 e
[V N 02 £en
U2 >——7(% & 9 211350118 PITASETTNS 20u< 194 @9 653
RURL9T>——=7{S0 O St Je1 >ye1 > el el > Ne1 > Me1 S et et
[0044-67 > LN ot
1 3
Tend—b1 - €0 £l g wo _
Fue1 —— 20 2a T ]
¢ 301/ 1990435/
139-21 o 18 10 |7 o ol
Sdd-
(et ——(8 ., oufe I Sl d ;_
335-25
S - T
e2] +viIn - 94 & W (=7 2InU-£s_|
Q
s1c g1sh I Sy 1eng-vs |
- ot 7] bA & w9 g doug-ss |
e = SR ==
_(_mma 8% ouq :o Yo Ja FreSel 57| A Ny fusu-25 |
_ oct ilo PR L1x-11] STl 1A 1 Geato-ss)
[[husp=28 001 6 o o AAN ased-o17] 39
UDEpID—08 2 o—MA—— 02y (OB 2T @2 1in
[pueg-€Ts ©9 So £ AN 410-87] €63< 623 983< S8IC 1E36TTNS 26U BTTY
[ira-zis ob €o 858 AAA Puegcin NOT ST S 3ot S dol S Mal<S NeT< Yol S Mot
[1ix-11s 02 1o 2bd o1




Page 41

@102/ v1/b R
11 30 . abed 4 o3 pooM g
va11043U0J
L]
00 20 =4l
fierdstq q4n oL 4
I
EEEC 091 S1
9 dwe ou 3t surd gIC 3J0Ys bl ETo @
61C 3
I FTvro duty w0 AqI9STq >——o21 11 o——
|5 TXOWY o3 (139510 >—1—o01 60
YT oxNWY_| . [[e>—1o08 20— {a ]
il [ 2D 09 S o Gl
B 2001 T [v>—-+Fot €o <l
W 901 |5 TINgd Avl [SO—— 02 1o a_]
S0/1 = MSL11d Lo b 21C
v0/1 T uotssaudwo] , J19 o€
€041 57 Jangand 02
20/1 ol
3 ATSANSA
1041 |75 J333TWSUBI] WOUS o9t sto<__2%x ]
1,0 001 oy o0 [U3x17 >tovieloT<__ 9% |
€ aan €l |om —o2111o+<__sx__|
O
91 eIn o o° —+o01 6 01+<__px__|
(B 08 2o _ex |
Wo] XMWY QRIS J3un] Wou4 NW TEIAS 09 S od < ax ]
Tec
— 39905 H>—totbv €o1+<___IX ]
3540935 102 1 o
EEXEED Pa [3990435/)> < ex ]
[ Qem\mwmsu o]
9812NL
020 091 sTo1—~__2x__]
U3nogH obl €104 9x ]
oS (195 o2t tTo—+—<__ox ]
o1 a1 [ 90 >0l 6 o1—=<__ bx |
aIN oz @8y 290025, >—+08 2o0+<_ ex |
EEREE o€ 2990435109 So1=<__2x ]
o b 489015/ >—+otv o+ Ix |
[ §294y og 99905 >—1—o02 1 o+<__ ox |
€10 GIC  3dasuantadad of
94y LIX/LId oL
> Aoy o091 STo+—<__2x |
N os (Y311 >—tovielo+=<_ 9% |
[ o1odd o¢ 195 >—+to2ttto+<__ox |
ob vas —o0l 6 o< vX |
tos cot<ex ]
e o< o9 so- <o ]
busuns IS0 b € o< TX_]
v dy Burunl ol F50As >—1—o02 1o+<_ ox ]

pJeoq 03 A1308UIP J3PTOS S, Idy - 330N

<
[
el
pey

eC

-

£
1]
=
o
<
Il
o
[t

S1o

ButqyBT0eq U933

“_EQH%S. “_EQH“_:
93] 19 97|

AN AN
— —
=i €14 = 24
|_ 90T2NL B 90T2NL
v10 €10
6°v2
b b2y
128
A4
beY
6°v2 6°v2 6°v2 6°ve
129 61y ST 2ny
va £a 2a 1a
% 2 2 2
a3l 83tum a3n S3tumM a31 83tum a3l 231ymM

of
il

2 193] e9a]
02C
ONN3> 09
NT > oS
an > ov | ou
s ED— ot
o2
ante \_r
Setq ol ol
€99 199002NW1
| Cre>
! ot
%
_ ey |S
27
b | NeE
918 _ Fl SUIEJIK]
=
% 08 2O 23009 |
Yd31d 09 G o— IMYSEq
[[doi~1s ob €0 3M39Q ]
[edtmM™is ' 02 1o p33dg]
dd ou 31 [1e3su] A_ sc
mﬂ_ 18ued quou4 o]




Page 42

ang vl

6-500v62UWT

sen

2

»a
aa

ESREI

1

@mul_\ mmﬁm_\

v

0 1IM |

an—od

2213

ALITIM |

0dA ZHW v ev-S21

0102/v1/b
11 3o g abey pooM g
g noy
431 [043U0)
L]
0] 20 =ul
MR
ZHX SSb 9y
W anaa
NDY 3
H c9d ﬁ oY 2l
N e - nige NIT2 S
HN21 4ntg - HN6 *€ — HN21 S dNT6°—— a3 g1N01 6
611 | 953 91 an-o4
8
4dgasb -
6912 2 - nam5
pl B0 6.6 1353 =
I =< _wufy I} I} I} T7| LMot 1586y a2
F &ET99 19 4dgest 1doest M 53
gzn 289
< HN@a1 s evd 4nt- MM “
€l juey A91,4nz2 860 ea 8e
mmmﬁ. aany !
MbsT 291 811 1aay g
1 4 aana 10|z
£l aana ou [
ante
®¢~MH. mmﬁmﬁ. In
W aNsa M26 €
<Av 51 N9T 813
HMH 6°v2 ot hoe Raadl £
61
HUBEE =% 44 u % N3
4d@91 == HUQS. &} 4dg9 —— 41n01 6
111 | 21 ee an-o4
8
e Lo i
96 e 55
vy | 1 il alZ
Jdgge  HugsT 168609 o0 7
@11 1 81 H H SC 5=
ante == a
4dd ZHU82 quey a9l dnga ~ ynp- L5 go13 ca e
umHMM. 57| 40h8 2l
8 aaay 2
MbsT 291 ”ﬂx €2 qind Y
o2y o ) 9 ol 5
queq p9T/dnzz ante
) |_| 262 gl w3 cn
3

15350a_|




Page 43

N
0102/v1/b
11 30 6 3bed pooM °g
q nay -
a1 1043UO0J Ly 159saa
s —
L]
0] Zad =ul L ﬁﬁf
& s
T = 3A Y3IM UMOYs Sayo3tmg —
A
9@T2NL
[1s3saad » nE e+
4dg9 4dg9
2213 |ﬁ.~mdu -
pba
qu T3[S lzl_ T SEED] zmmv
b Jnie* HUQEE v NEE+
MW S22 b1 %W A
gec oJ>>>|=W 4d1 ZHW2Y E AAN,—o N —T |
L ang|9 9lang 7 G Z mnwm mm 12 ot <cv |
:_ IEEE es s RENIB 22 qhod culS cod
sope  dne 92 thad v v
04nAXL % H H W S21 quaa 191s <1vd
L11I0%L =130 aNo[2 adea1—L 49921 Zlgng 9t~ IIT3ARL 22 anaa o6 evd ]
s 613 812 s anad aq [ oaa
anaa El ]
aan _ aan awoa ¥ Clf—
T s | IR T £a |2 gad
o] 6PEIWH 418" {ugss 6YEIUH K NDY 26860y 20 (s——20d |
1en 022 21 n muwm o i
4d7 ZHW22 INDY 84
4w
%26°€
aN9Y INIJUHS 2 ocy
anoy QI0H/YSS (=
angy 135y
aNdy 9S
anoy  EUN3X2441d 5ol
HUEE 2 4d HU28<) 4d6g u aNDY DIN343Y [
ddeat 0e1 = 190 Huee 2 4deat HYe8 & ydeg — N9y A1043 =5 iR
€81} 692 ich 592 el 883 .g an~ol 133 an—ol
. 1N0A 40y
mn%mv g21n01 iy ww &
2 21n01 1353y 1535004 |
2
ver . TUND d/S
fo1 g1.n01 0L .
F—rr—sr——1 G | v 1101 4914 nE e+
! € ecwa|’ g ] _ ie- 1 3g30d [12
ddpz 49€€ Hugal 4dgT HU@2T HUY@2T  4nig* 4dee HY@AT 4dST  HugeTHugelr  3N16 aana qang (S8 .
o 999 b 893 921 &2 83 gan b9y €21 2cq <221 @21 182 25| 10MT ddny |2 xmmﬁ
4dd Y3onusyng (M@ ZHWAH) ZHWSS = Hnet e mmum aano wm Tant-
2 b7 4df Y3JoMUSING (ME ZHWBHD ZHWSS &5 00ha 909 o] -
25! QQAa ;
P agaa  en dng [EE | ante-
aana aanay — @12
Mps1 291 7 1 0dnd aany g
FON 123
2012

ZHW SSb°@01-SSh a2

IUe] A9l dnee H H

01 35T J9N1303Yy m.%mGHusmgm_\
A%
U £




11 30 @1 obegd orecsbisy pooM g
g nay

Page 44

491 [043U0)

*0J 20 °=ul

9@1SNL

60
FAN
aNaa Y (5o |
MM aN9a by % bod
53] IN9T M gvd
5| INJT 012 S
2.| 4N v 1od
—S51 ONDa avd
55| aNaa wn T 2ag
S5 QNDa a2 208
mn aNoda o .m|.@ﬁ
aNaa b pae
T €a g <ead |
5] ONOY 26860y 20 [e—2a4 |
55| ANDY 10 <iag ]
23] QN3Y oa E—s pag
o5] IN3S NNIA b
€S| 1490 dNIA SE— o .
£k ands ONIdBHS =2 NEIAE)
vl anow QI0H/S4 [2= S
2| QNDY 1389 [5¢
6°v2 o] IN2Y
bl quoy  EUNINTHAIC 1
HU822  d o Hug22 % o&| angy 19434 -WMI
o mmmm Huge = d9@2 Huge <}4d@zz —— dee 23 I M1043d (=5 3]
621 | 9519 o = 820 2271 < €29 |4| €e an~oI 22 an-o1 |
6¢p 9| 43un o [22 YEET
g21n01
63 Sihot 1353y 12 ISasaad
g11no1 978 12 .
| || || 11n01 y ene e+
_ oy ] LEE] 11 L] 4 e g
3219 dnie* 4dge HU@22  4dg2  HueEe 4dge  Huggz dnie” pg| 4dnd s S8 e
@sd 1912 €81 pory  2€] s €1 zerd 52| 4dnd aany [ vy
25| 40na dane 221 =
aana bS .
el aany 4Nt
g 1dnd aany 282
pe| 30nd aans [BE
=1 QAT vN gapag [BE 1L ante-
57| 10Ma aany (2 T 982
MbsT 291 | 00na aans g
ant* 224
6013 ZHW SSb°19
juel A91,/4n22 H
9913 Fla
071 pPuU2 43n13939 e’ I.—\ mmam—l
puz 1908y A
b

engte+V




Page 45

0102/%1/b
11 3o 11 obey pooM °g
g nay
v9 1 [043U0)
o
03] Z0 =4l
048 X1 ZHW 2°01
Nee € 2213 ]
€63
(ME ZHWS) ddd ZHKWAT
447 ZHW2T S muwm ol 1ol el o
6" ?u. b2 =&Y
N9y EEEY
H 2L qnou 21
61
d FEHENEIE
Hugz2 uasasa Hug29 Jdeee - ainol NIXTD 3 SHLIWILEIL
et ey an-od |5
ddauggy 001 4deg1 . b6 X137M qaM |
by 8210 anie c6d 2
044X 680 1353 ==
Il I 2a
Y NI I 111 11 2] 1M1 ey Se
Hu@28 n_asmm _._sm T 4d16  Hnec2 9 53
es1 b 1 pea  6€7 S0 55
LT vl gz
quey A9t dnze =2 N1 $213
S213 €a
o113 " aqny T
81 qany g
11 qana 10
MbsT 291 m g2| 100¢ = T
ante v 283 ° ours
2110 dJnt* ant-
S113 | €112 van
26 €
P
Av 3] IN9T
6° vm Totr| Iy 395 157
61
d
sac Hugeo = idare—— :cam« 4 Sm _._c&mm 19815 5 &Lnor NDITa g 27|
H H 8€1 S83 183 a5
001 o d
4das2—— 3d@22 -
€nd 92137 €213 2 ates Lo MM [ €oniam |
5] ~TNo €e1d  SC.3 1353 [=5 Ls¥saa |
gyl
| e~ N =1 LnoI 20 s
ddhwgsz pngep  dnte” 6€7199 nie* “_n:m I:m ¢ .._Em _._sm é 15860 o |~
07X P €€12 82n 889 gy 9€1 282 vm._% St s
< HNQ1 $a F]
91 juey A91,4n22 a1 ea
BGlﬁ mgl_l 7] 00y a1 !
7] 10n8 2
Mbs1 291 P3R4 H \_Dr wm mmnm MM ©
ant’ 263 983 npe == ang- 2
$113 Tan

v

07 PJIE JONT1303Y

ZHW SSP

‘6




Page 46

= 30 1| obeg 2002806 pooy uetug
v noy
[Sued 3quoJ4 e
0] 20 =ul _ | B
3 T 3 T
v,
1S PAVA 6s AV
i 2 S o -
5 =<@1s ] 7 7—<es |
3seq - PO AXSN - Msiiid
@11 (e ]
e 9d¥ 18d 41
[ere—f oot s1o—Ce1] ﬁ . v ; %
[6s >——otvi €10 <11 ] 3 7 g T —5
[ 85 > —o2l 11o— 117 N7 PAVA
[28 >——to081 6 o——@17] 8s . 8 . Japoou _u
o8 o <A s | T e=<El s | <)
[ET>—T09 so1T—<&7] Jesry - nusy - v e[l
21s Lot € o €11 ] il (2] (asis
Tis 02 1o b0 MS218
€0
¢ + + AT
€| T €] T 2¥
g v 08 2o
s v s AVA o
] 2 ] B
. —_ S 1 -1 3 ob €
Jsung - 00ud - oc T o
ar 1_
f . ¥ p : v + * o
L L] - L H 5 T €] T &S]
3 1 3 T 3 T
“w\/ 1S 1S “wN/ a1s AV S “¥ €s “¥
i o i o ] o | P 41 p— 3IMU-E5
5 I.l.mi@ 31 L e CIE] I T 3 21s 12 2 12 e |
— — = teng - -
ur-3g 1ind pueg L1y E:nwwmz - SINW-€1
b1 g 21 | TeRa=pT _
E— § : .
3 T €] T €] T
v, v,
s AV 2s QA 1s Qv
2 = B = E 3ad-15_]
- — —=<TT18] % _ 2 2 _ E
T Jojenualay duesuq
- 339-25
< 34d-11]
SQ37 pue sayo3ing 1Y-e1




Page 47

2 3o 2 abed

2002/80/6

U nay

pooM uetug

[9ued juoJ4

*00 20 °=ul

[ytele]

JaT10uguo] o)

PULOQ JS[[OUGUOD UO J0FO3UUOD ATewaf Butpuodsauuod Yztm Argoexa dn autl 3shu pue

pPJIROQ FO JB3J 0% PIJUNOW (S[BW) SUSPEe3y MOJ-2 dJe G-2( SJ0303UU0)

M useq
|VWV_§ pa8ds < o1 _
Ll ] Y
[ytele]
moo M 300 < w1
Y3td S yat |va3~_ €]
£nd
10A 8U033pIS
£l
08 2 0Tiey 29y
%ﬂ 09 So
obv €0 Lo
punoJub 03 satoy Burqunow e 393Uuoj 02 1o T
Lo
AN v o cls
S
B —o
AT
NP
LEE) W ]
9N Mm e
o1 94 )
1T M no 22
et
o0ud” 43 "2 <hS) A9 El
Mmoo
oo mSN_M 091 STo W
8nY 603 ot mao T
Jsmod 4y obl ETO
a1 o ot P Mmoo M/5-915 | 021110 oo unoys
ureg qy| uoTenbs L3 o[ #neel] MTI a1ny S 001 6 o (IETRTEY aveerer =Ty
= :
LS 194" dH utes o 3M-£5>—108 2 o—1—<3IU-—ET
’ 1eng-pS >—1—09 S o— eng-v1
30URYSTSaU XBW = [ 34d-1s >0 €o1<_34d-17]
339-2S —o2 T o 339-21
001
sC
12:]




Page 48

€ j0 1 obey e1/5/11 poon g
g nay
aogqrsd4sun |
L]
00 20 =ul
01
2
a1
aNg
A/
A7 T 03G0J3S/
[(\G]
(85 >—y{2Lnos NI g 7] 20 2]
[ & >—z9Lnos NI |~ 57| 99 Q M r—<_9%x__]
[ >—¢stnos NI |3 e & stpr—<Cex ]
<+
[N D57 pL00Z "N [T 57| 0 N Yl pX]
[ WX >—=1€Ln0/ ENI |5 ] €9 ellg—<_ ex |
[ D >—57{eLno, NI [ 5] 20 a—<_ x|
CoO—r{unos NI 510 1aE—<C x|
o 29 ea
[ O D47 sSom%oB ONI [ 5 294 e—<_ox |
N a1 a2 2n
SED

HX
B2
ER
X

job]
)
o

[=}
4

11
el
€1
vl
St
91
21
81

a1
aNg

AW T

A< 32a0415/]
aNg
21nos NI g £7] 20 gy 2% ]
91n0s INI [ 57| 99 m 90 57 Cox ]
sLnos SNI g =7| SO Q SQ i3y _ex ]
PAN0L, o n N TE P R Vi px ]
€Lnos ENI [ 2| €0 eiy——ex ]
21nos NI 5 5] <0 a5 2]
1Lnos IND [ <19 tap—C x|
8LN0Z g NI 2% o E < ex ]
en (@1 02 n
E

vd oL
[vdon, >——+o91s10+—<__2x ]
obl €1o—14—<_ 99X |
o2 1To—4—<__ex |
oot 6og—C_tx ]
o8 s ex |
To9 so1=<__2x |
+ot €o4=<__1x_|
02 Tog—=<_ ox |

ac

JST[0U3U0D Wou4

1091 STo < 2%
obl E€1C < 9%
—oz2l1lo Sx |
1001 60 bX |
108 20 eX_ |
[939043s/ 9 So 2% |
[3990435/ oPb €0 X
02 1o ox |
ot ic
13
01]6|8[2|9|S 2|t

X,
[S]

T

TN




Page 49

2TIT-9Td5T
€ 3o 2 abey at/s/11 pooM °g [ 9T o
g nay ws g1 <>
v
aoq/4=un| 213 A4
g
8
o
0] Z2ad =ul 2130-91dST
JAN
01
1€y
000.N2
0002N2 |__ b _
2 &_ _
— (330 yd) M21=AG
(Uo Yd) MB2T=AS
A a1eog
eed A 2130-91dST
(D=7
CHt ] us 28 2
AT°S YEELPNT — Sy
G e[ [EE
[
ed — -2120-91dsa 8
N 000N 2130-91dSQ
90
5 oy T 91 2130-91dsa _ ws @g1
[ v e
ole o E o 9t o AT+
3 . > S v
z|e N 2130-81dSQ SO £-<aTn 3
31 mmw_M —
m o A N 5
h1°G veEsbNI gmwon-qﬁmm us gee
9T o 6l
=3[9 S [t
2100-91dST [
n e w gy S :
-1° Moel eal |/M . > o eLa-vidst
753 ;\W_xg Gk 1398 pmg TR €130-v1dsa (B D57
2100-91dS0 - 5 G = o ledl — (W57 us g9g =
- 91 s || ™ A 8
> JaTT > 2190-91dSa m
813 Tn] 4dgee1 4dgee1 — (D7 8
13 €10 <
v S 8 Slle
2120-91dsa
° ston R — LD 57— 2
M
TT2SNT TT26NT > 2100-91dSa
™ AEE 8 — < (O
Y Uy by ZN M1 @82 yaN ATan 1 e Eli
2a 1a she(pu yg otuoseupd d4-S0 03 sheiad sbuey) 5 v
- —dnt r A | E
2130-91dsa _ ] 919 . 2 AT ™
- 91 2 € S v
o Jen 4dpg . ]
21 = A3 =1 due oy
v S ) 9 S LK) 111 111 LK) LK) 1L T
8 “errytg 12t 1L 21 91 g1 [ €1 21 11 1ic
£b-0514 12 1€ 1 101 181 122 lie
MO0 S
4333l AMS vic
Jdun| euuajuy (93euduajre) dwe o)




Page 50

o1/6/11
ooM * "
£ 3o £ abey 4 ~od pooM g ﬁ . ) }%mmu\u_ 201 }m.mlmmmmmzq
NN <
aads«suny RN
ante i - 0
° | = = o I
03 20 8ul . | Sl § |5
o 923 N
pJeoq 3ey3 uo sindjno uey asn ‘pajiejsur dwe Mggl FI Ay S mmjl% o Q -
014AT0U303[3 WNUTWN[e aJe sJyojtoeded pazruelod N aN9g N < = Mm,_ o
n
NSTP OtwWeJad sue suojtoeded pazruejod-uoy Q " 2 uﬁ.
W[1F [€39W M8/ SJEe SJU03SISaJ 1Y = otn A3 M L]
:paTF10ads 3SIMUSY30 SSITun %Mn“ + _.m_._mmu NaHS [g oot
TT9.
T 11410 couxon  84[2
HN2P .
61 AEE
it o1y
Yo3IMS F30,uQ sy
N
S o510 D o
b o— 2vg 818SNT
TON ola - 3
€0 FRl ot [
20 6EEWT <
l €l an M2 "2-8€22SNT ante N U0T40333p 36R310N J3NQ,J3PUN
iy ' o Qi sa 619 2
vC 001 I—| I 2
8o . NV MI/S2
2 O—— NE 02y 25y
6EEWT
9 o——¢ AT b1 an Sddd ol satoduamoy
So 8y tre 21 N any- Jamod payoqtmsun uosJapuy
- Z
X |bvo 4 814> 1€3 M O—
co F<EEENT ez de'E o2 vey €10
AT m//H;m 9\% a\% o 1 .
SaR 22 €d 413 SC ant
Lo M2-eal 129
0 WT 623
¢ ant AS2,4naal 613 02 Vel or30830ud | pabent
S o >~ AT ant: o1 10d 3sJanay 9
S 2o g1l 17 12y HE. H%H. % T SC AST-11
T 2 €2 240 : \mmw
F T T
| ST 30339p 3389 MO7 v Sot
alvo it
D
Pleodd 22-ec1d [poHf 19
5 mollﬂsﬂu.)mq ¥S3 WYo T Q. IUeI AG2/dN22 AT 000N
$23
b To B 2
M AS+ aNg
o1c = 1n0 NI T
- 6-10b62W1
° ! én 92006N1
o aN9
o =|1no NI
N S-v801dY JTpdIL asny 219e313959y Y6 14 113
@ 8N 19
duy o) St1Sseyo 03 pajunow ade 1P ‘gn ———— vV eI
emO

"9S2d AST-T1




Page 51

£ 30 1 abey m&&mx«mwxwm_ﬁ pPooM °g
S4931 14 dI
*0] 20 =ul

J33JanuUl 12390

Q0O2LNS,
1

aan

90 93 93 mul—\ $93

n
Qs
o I 1
s B1] 2% 6£10Hb2
a9/ | 77| 1A 4rET E]
b9/ 1] %A % SIE
11 bAY bo g 403135 U33['F ZHMSSH 501
€AY €y
BT e €y
2A9 2y
3T iz 8
a1 TAY @b2aHb2 1Y 3
ang
| vAg (e - €A/ 9
S M”M € ey 5 2A 6ET1THPL
N P oL s M,\ oF =
19 / ] CRF]
[3 294 1 b 294 e
o2 2n 91 n v_ﬁm ot
23 1
303185 49311F ZHWG
3P TMIPOR>
AN ic
CRE| o1
nG2/4na] £ °e
/
nG2/4n@T 24 o€
T 22 15 o b
og
09
4nte | 4nt FOSF ante| ant B
. . . | g . .
23 93 8




Page 52

20028121
€ 3o 2 abeg pooM ‘g
O N9y ant ant:’
—SS3 $S2
SU931 T4 dI T T
% ]
0] 20 2ul
] b2
101 M ey vP Era 8ed u_mme
2€3 €| [€
pI6NT PI6NT e 2| |2 89 4nte PT6NT PT6NT
Il Il 1
1| ol |te " I K——+
sa 92a S22 TiC_ oiC $12 220 20
anye ped wyo @2 gp €- FU
——¢g3 — 2SJ
ect
AN (24
8Gy
s v| [v osv oss 4901
ELL) el le 9T 2€3
9€9
vREl—l PT6NT ante 2l |2 00¢ u:i pT6NT PI6NT
N N Il
L1 11 11 ol to A {1 N
oa sed Hnwu e ped wyo gg2 dp 6- €13 . rea (3S31) Ul 41 ZHWé
¢3seL) N0 41 ZHW6 ant an1
=152 ——0es2
est
13
61C Mm\w_x <] s1C
b2 029
4dg1 213 bl (¥ 0h b1y 4dat1 €l
<35 gl le 31 1€3
vl pI6NT pI6NT 2| |2 00 ante pT6NT PT6NT ane
dante ol 1o W\K : e2a “
21l €a 1-vl
v vaa T ped wio ooz G0 6 89 o
o -l 119 2 301S U puepue3s us31i3 1e3SAu0 ZHNp 2 ante IR 40 @ee-os
GWFX wyg 9S-002 es1
AN
98y
b2
4dg1 1 »r1 b et 4
€3 oy 14 ey N ooz P
PT6NT PT6NT 2l oy F 008 =]
’ 3 T AA aan
2a €20 1-2l = 3 1-2L 63 6la 1a
ITIF ZHY9 _
JWIX WYo @e2-00b ped wyo gy gp 9- YWY wyg @6v-002
4nt-
$3
o2 . SUS3TH} ZHW 6
2 12y
aan > A%




Page 53

SJ49311F ZHM SSb

aan

2002/81/21
o abe ooM *
€ jog d e pooM °g
SJo T ant: 4nT
P.H v h_ h_H €92 293
L]
0] 20 =4l oc1
AAN ‘ <24
€93
4do1 Jlac v| |p m_mm 4da1
S 501 %3
Sva ¢l le 20!
PI6NT ﬁ_m_zﬂ 4ny- 2| |2 029 ﬂ.__i bT6NT bI6NT
| 1
— — 1 o1l 1o AL 1 — K
81aq cea 620 PA{a) (O bed 020 1€Q 210
g p Yo @@81 9P £- e
|_|$o
4da1
302
122 by
PI6NT PT6NT qnye
I
I
9la veQ 822
ant-
—682
H%_S a2 H
91 £b3 £bd o1 223
el |e Peit, 6€£3
e PIENT PI6ENT ante el |2 229 ante PT6NT PI6NT
J Il 1 .
] i off |10 W——Fx——FK———FF—
1-9gL pia €€a 220 TIC aiC 813 620 €1a ..|_
ot 22l qnye ped wyo g@gt 9P €£- ant* 123 1-9€1
JuFX WYQ @G-0e81 289 983 Sl ve
1_\ es1 JuFX wyg 9es81-@s
A/ ‘ — P4
293
ELL) 02 o o 4da1
2v2 2vd 4022 4922 a1
93 b £ SJ3 92y
PT6NT n_:__. l_\ N9 GND lﬁ 029
<l nassvuL [V coy
212
21a 2¢a 922 — ped wyo oani gb £- 82a 11d
USITTF SUTTTO] ZHNS'S WO JS3TI OTWEUSD ZHMNAT-/+
Pa11e3SUT ST U3[1§ SUI[[0] SS3[un 93,6 Peol 3ou og
ante
S12
M2 Aae
02y by
o2
aqn
142




Page 54

V

800212/
@1 3o 1 sbed pooM g
Y "3y Q1
aNg L
4d4 30/ 7
-OQ Nﬁ_” mc_n_u A3 I 1990438/
ExD, =720 . 2 gy (2X ]
[ox3)> o1 & 95 {ox ]
E|E M.M M sa b1 <s% |
NG = T v —<R]
2N1Y 7| €9 €l [z <ex |
TNIY = 20 2|5 <3
233d = 19 afs <3
¥k 1344 5100 . eapg——< %]
V_I_Q 3 —— e JJn ~ —
3 vn a2
[NID—7(90 & 90f5 2% ] 8
SN3 >—71s0 @ SOy < 9% | aND A
PNE>—pv0 X v {sx ] —4%
EN3 >— €0 £t f3 ox ] 8| % €3 {5 T3,
NI >—) 20 s CEX ] oY o eufg
[y}
IN3 210 a9 afe X ] 1 MHH z 13/ 03G0J3S/
91 €n Mm>\ W 2y
T €
71 wﬁx F;
. o9 [r——<2%]
T 294 T CoX |
91 n
8
aNg J3NT303Yy WOou4
410/ |5
g —t-o918lo o=
—oticlo %
B3>0 & 9 CZx] et et tte Csx ]
SH>—7js0 @ SUfg <SS Toet éo <% ]
P >—5rlb8 & vy Cox] [Eo0As7 °8 o CEx]
€38 >—l€0 el f3 <3 [0390435/ 09 So <3
234 =20 A < Tov €o ix ]
HO—1e ., 1afg <3 01 TZ te° Cex ]
1y oc
91 2n
b-1 ‘€-2 ‘2-€ ‘1-p ST Xy 03 3[ge) 01)6|8|2[9[S|p|€]|2| T
pajunow wojjog F
nG2-4nat A
12 d_l a1bue ybTy
ot NS
aan o1 aan ob
Hn__\;. Hn_.‘;. Hn_sﬁ. H 4ni - ASesdnat 02| 1o e
9 sa ) € e 5 °
I°T° 7T 1 T
v - °!

JSNT303Y WOUS

(3593 40F) @Q woud




Page 55

1102/v1/
19 N9y

@1 3o 2 ebed

pooM g

3d4

"00 20 =ul

uot3rsod @=N3 ‘[=JA UT UMOYS S3YO3IMS (1Y

4dest H U_QQNNH

N2 °2-4E€22GNT

= 4dgz2 4dest
923 v29 222 ez T 2a
I I " A2 *2-9€22GNT
1= 1 ’ Rl 1a
4d2p 4dg9 4dg1
S20 €22 122 |
111 111 90 ’ n_?.
ng2+2 o NG*1 wWou ¢ 4d o wou abueyo ¢ ¢ : Huast HuesT Huesy 613 €C
HN2*2 03 HNG"1 F v ‘4de@st ©3 @esT 3 P Yo T13 ‘@13 ‘62 :11@2/b1/b 03d s = =) o o
433114 Ssed MmO ZHWGE
VAN HUQ.p
g1
@THSdN WA 0@aNe M__ e
Ux
80 69 4 €3
2HIS22SS YHIN
8 _|o“ 2
¥ L0BYNT o s
=4 2 (SWIANGS) §94 65 | o dug uo x| woug
e aan quyg utey
%R
22 22 v N eqmo
623 &5y ] 183,00y
22 22 22 22 N
8 1w AN ——ANA A
82y 223 b2 €23
Jojenusily gpalse Jojenually gps fﬁ :
Al
Hu! A
1033
HN2*2 HNG* 1 ng*1 Hh2*2
[l €1 21 1
Il Il Il |
T38[e |l ) 1] | S[T3d
Wzm ante 4ng100° 4ng100°  d4ngige*  INT° zm%
e % 210 112 212 62 82
S I T<<<F__Pnzum ZHW 9°T = 94 - Jd3[T4 SSed YBIH m#_nzu HVW—
Vo b — 1 €3y es es Y B
L — 2] any:
€12
EiD iy 214
3o a2 Z]ang <]
oS oS
Il
aan aan
v 6beauH  °HIB IR 820 cpeaun K3
an 23

sn




Page 56

91 3o £ obed

800c/12/€

g N3y

pooM *g

3d4

*0J 20 °=ul

uor3rsod @=N3 ‘I=JA UT UMOYsS S3YO3IMS 1Y

1

T3 7O Lu O T3
[ INI>iN3 s U493 114 c A aRNLE
L « TS
CO+pm og | NP J93TEF ZHUB'E - ZHUB'T 2|0 T o w1 —C]

ant- a1

622 o 4| 823
[TID—=jan _P h_ <144 |

e ano|2 Zlano 2
es £ os
aan O nw O aan
v ebeauH 38 1 vontra | 82 gpeaum Ty
TN o0 ain
49ITTF ZHUB'T - ZH)@OS




Page 57

8002, 12/€ .
Q1 30 p abed oy pooM g
uorqrsod g=N3 ‘1=JA UT UMOYs sayajims 1Y
*0] 20 =4l
JEEIS e O AW O 1 ST zuﬂa
NI N3 433114
s « L2
IN_V 9[ang 1 | AH_
— 9|9 J33TTF ZHWGL'9 - ZHWB'b es SE 1
H\l__ BIRER 0s b ose
ansve* re
= By =g <]
=ihee B ana|2 Av anNg 20
@s
aan
g1 FER| 21O % O 8[eR  gpeaum Ty
6YEIUH wor 4 e
€in sC

“93T11y ZHWB v - ZHWO'E




Page 58

@1 jo g abey 8ege/1e/ pooM *g
v nod
4d9 uot3rsod g=N3 ‘I=3n UT UMOYS Sayo3Ims 1Y
L]
03] 20 =ul
T33[S 7O mw O )
EN3 N3 433114 ° zm%
== o S —
| ana[o J93T1F ZHWS'OT - ZHWB'6 Sl |
H|_T I REN es es EN L
anie* anip-
€€ A N 2
aan O Lu O aan
§ T oveqn  2X[8 A s || ] EE R R—— K
Sin 21C vIn

M93TTY ZHWB 6 - ZHWSZ'9




Page 59

o1 3o 9 obey maaw\MMm pooy g
h_ﬁ_m uoT3150d @=N3 ‘I=JA UT UMOYS SaYo3IMs 1Y
[ ]
0] 20 =ul
=10 mw O SLED] \3 5
PNT>—INI Tlls 4a3114 <N |
eic N
WL e e Sy _
D o9 JS3TTF ZHWIT - ZHWS'TT Sjang VY ]
nigr P os inte:
€D
€D N
by 1 o<
Z ]
[#3T>519n ana[Z Av g1 VY
es
aan
g 2o MU O EIEET] T
! 6veauH  °3I[8 wor114 mvmwu: v
Zin 21c i

M93THY ZHWS®TT - ZHWS '@l




Page 60

8002-12.€
@1 3o . abey POOM °g
U noy
4d9 uotqtsod g=N3 ‘[=JA UT UMOYsS SaYo3IMs 1Y
o
03] 20 =ul
O Lu O
SNT VZM IEX] S 2 4914 T [ REL] Zwv a
s 8l 8
- [1(NR] Ja311} 2 -z 9I|ang ]
e plons = oc 311§ ZHUGZ - ZHWER A i u__‘r_@.
2€3 N 9€2
S50 hCy S 90
@s @S
aan O Ar O aan
¢ 1 oveown  2X[6 2 . T ] EENE——" Ty
Y3114
61N pIiC 81N

“93T11E ZHWE2 - ZHWIT




Page 61

@1 3o 8 sbed

8002/12/€

U N3y

pooM g

3d4

"0J 20 °=ul

9N3 5IN3

H|_T IREN

anie
6€J
[3>-ofon
j aan

uor3rsod @=N3 ‘I=JA UT UMOYS S3aYORIMS 1Y

I
T39S 1 JLEL
4nie* zmﬂnﬂ
— W e - L2y A —
MG <gsd> ssedhg 9lano I
es s pIde 1l <& ]
anig*
iy Tl 2 -
ana|fe Zlang <944 |
es s
O Lu O aan
eveaun o8 S gy 2R eveoun Ty
Ten 91iC @en

¥9311¥ ZHWOE - ZHWS2




Page 62

@1 3o ¢ obed 8002/12/€

pooM g
Y N3y

444

*0J 20 =ul

uot3rsod @=N3 ‘I=JA UT UMOYS S8Yo3Ims 1y

AN
a1 H_MWM.
ogacnz [ [ ey
19 = 133d anie-
— — P2
P4
vy aas 21y 289
b1 [Z)2]
60TSNe | _l.‘i
€0 _
ant:
ddg1——= v_r_ 32
SPJ ¥
e T o
ante
17y 2p9
A2
63
£\
XD
1L
900 £p-2E€14 Auepuooas 30191 ‘(apts due) Auewrud 19T :T1

dweaud gsut4




Page 63

8002 12/€
@1 3o p1 obed o ~ou pPOOM g
dd9g uot3rsod @=N3 ‘I=JA UT UMOUS SaYO3IMS (1Y
AN
L]
0] 20 =4l
|_
0002N2 N/__
)
20
¥ 200bNT
1
Jdot —@an]
1] v ON
,luz e ]
g 4y 1
ant-
vC 3%
001 u_mﬁw.
02y
anig:
= b3
PR
@] e1d owm
21
158 ant
R
6015N2 I} >3
" 0
2 - Mmmw_
WA I
oLt nte
VAN 813 55
0002N2 — MR
et A €3ad] 91y
|_
aL
v 2400 £p-2€1d Adepuooas 11 ‘(apts dwe) Auewtdd 191 :2l
208bNT
o
aan
v ON
]
IN

dweaud puooag




Page 64

6 30 1 obeg 0102/22/9 booM g
q nay
pJeOq 4ddXd 03 SSNUTIUCD 31ge]
AN TS0DY
Edl [ 49334 9161 2%
O [og
*0J] 20 =ul
Eﬂ. obl €10 < 9%
[ s 021 110 =
o1 [ was 001 60 X
€913 —+o8 o (ex
ante B
anNg mW [Z:)%] o9 So <z
14380 | [g2a043s/ ot €o <X
(MOJUJRU) AL Q- HATA E _amnog»m\ . 2 1o H_sx
(SY33T1F BPIM) AL'@- WON € ZAN
£255090 €Y [g7 ec
A% —g{aLno 2 (o7 . 4311043U0] wouy ailels|2|9|s|vlela]
TLEN 5131n0 19 283
5 5141n0 9 (=
ot ot TN
A 881y _NIUIS T19Ln0 195457 s
ns- o3 @ 908 g v |
Q@01 gl
28H93WT . «ma 3
%;H aan 9=Jpy Y
cen b As |
€819 a1
»8T
€2 v < 9p6e LU
83 wyo T Q. U} AGS,4N22 8ed oe0
90T2NL
bt £€9
T 691 3d3LNKN
W
jele]y] . 1no 2d93NW $
€ e-saaveau1  |" IEEEUTD,
1en ot
B 2013
[amde> 3 NS2/4n6a1
210
A |
bo
€o AS2/4naa1
2o ‘ AG- = 13 ) )
1o I—l aN9 aNg
or v 30717 307 7
319 §39043S/ W19 6330435/
1S1Q JQ WoJ4 117 | 11 i
8 o }—<TA] 740 2 [ <K e - <3
Loy % 7% ¥ 90— dnaiind % & g <3
9 0— W4SPOoWT T SO m sa . <3 WISpoW =1 [<53] Q ca o1 <3
So SBTH e R e &2 330099 T X v <3
vo P 3 e [g—<ex ] mo15099 = €0 ety <3
€o RRE| 3|20 e 2% ] 330Y08N 320 aaf; <3
eo 3 gl 10 10 5—<IX ] andaN = 10 1af; <3
Mwn CRF] 300 4, eag—<eX] YMdaN 3@ . elfg {ox |
Jeo o g 92 €N a1t @2 an
4809 448Xy oL pJe0q J93T1F 41 OL 612 gl

J3MOd/10U3U0]




Page 65

6 30 2 abey 0102.22.9
00 . :136e310n wo
g n%y poom '8 38% 3 N 41 3ST - pIoysewyl 29y
ot
AN TS0y 1A
L]
0) 2 8yl A
b2y bl
2dL O—— 2
k& AAN 8GEWT [(USIF8 XeU=AGL"C ‘UIYIe UTW=AGL'E)
01
Sl oty asb
A GeTy
S
o1
. N
ant \Ddr WE 218
012
22
201
4d92-0 HMM Nw 983y Sic
o AR
MHmaomm Jdeu-g_lt 3 @mwl. L
6€13 fl ge1a 8513l o@v1d 21998 anre
2en 220
HU@S9 HU@89 q|
_ v17 N 5 g
= HNAST HNg9 wAvau“
_ | |
e BID— Ty ] | +A T | S
ZHW6 €1 21 ant 8 ant %
022 S22
| .
T3 1Y 4nt
4d92-0 4d92-0 813
2€12 9e13
3N0Z,UTZ WYO @AST  ddd ME ZHMOBS.ZHWG <AS |
&b
saty
Il
- “_ammH u_QQEH 3deat 3d16
ant 1€10 2c12 6212 8213
642
PIENT 691
,Aw~4 81y
— T2 I - MW A
PIENT 4do2le  4delle 6°91
s219 »212 923
ant? 492 1E1:1E 3N0Z,UTZ WO @S 4dT ZHWZ @2 6-91
82 19-0514 osa o1y
o1 £29 NW 114 Lv
8etd . .
ﬁmmw 4992-0 ZHY b
QTHLAWD 923 el ¢ = i ~
- . d-da2
- 493113 BUTIOOU ZHW SGb @2
210 ‘ @dN 4901 [ usaje xew = fe 2 -901-586
Aeomrac | T us33e UTW = Ap ¢ZHW SSh @@wommm 02 H0dA
| e 282
N ng - A
9214 R 2214
12:19-0513° b
136

duy 99y




Page 66

N0 41 pueqpeodqd ZHMSSH

6 30 £ obey 0102/22/9 poom g
g nay
1 ant: 81
AN T30y = 112 . sty
L]
00 20 =ul
118N
4dgeatl !
ﬁ mw He21 L 9112 G
vl € ante 61 YLAN
aND  aND $912 bdC
] —O
v| € e 2| nasspwL [F I o
N9 OND g912 RE] 8913 @m
2| nasspkL [F I __ 1bs W3
b4 &mmquQa ﬂﬁ%w (2-1 sutd uadunfy []gN Sasn auemuwutj etronbag
ante (€-2 sutd uadunly [bg4 SIsh auemwuti euuats
ST 1210 | W4SPoWT et
IND 2dllgy = 6913
Ay 4nt -
63 S199s 14l 5y . AAA
dWod 41 8113 w2y WT
H 2 A |_| Sv1d 893
daeat e [558 yan RS RO L ncrerL (S3pow UaU30) AG
1913 H_H i} €519 e TR S R €T 6110 T <3pouw Wd> AL"T
1dege! ddese | 1no41 et
ce1n egl 91 NI @9no (57 -5 :
mmSA_\ e |I3XIW ETMEE c6Eu
. | & | N9 a5501 < 35003 H o en, =
[(wa>— orany ZHWSSh 6 el
s 8 19501 T 1110 aoty
113 SNIR— 01
200 INISS[ I} FIEN ety
5 E ZHUW6
@2n 959
4ant* juey A91/dn22 501
etta 32 PIW Iy
b
soy JaNn1303u |4
ant e
_|J, SR €60
9ec dAnT° 6213 et
w1g © 2914
% el an 4de2-0
T (T &5 e
HTYLEWNW
910 4nt OTHLAWI g 1dpa1
e 92 — Y10 B IHLAWD _
et +G9%-T-b1 €19 |
- 8213 dant e ne 16
e -
8212 H 2112 a1y H mw._m
23h

dwg 399 (ZHWe)> 41




Page 67

6 30 b obey 1102/61/6 poOM *g
ve 3y
Jauerg astoN
AN TO03Y
. T
0] 20 =4l T
_ 4dgest
993 HN2* 1
_ Hu@6E Jdegt|  adest o
ante NI_Q f— - NI_M eac
9812NL 290 [_3N0&N 2 292 192 20
20 i1
! 1
YIPIM 9STNd (sw2) SpIM Ausp = YBTIH °3e3 4deest @dN_4deat
S99 €92
i @21
A% < 8N
98T2NL I £by
seg Suyo @a1 = z ped gpg ~ dut felaq 4y ZHW 6
ante
— v
13 < [330uoan
(sn99) SpIM = UBIH dsatest
(SNE2) MoJJeN = AQ
90T2NL
010
do1 L 4dg1 L
X 906€ LW dfel——= Jr —
1d0089 9e0 2913 893
N'h = , 1982y
G213
824 83 Qo] H_H
4nte
. ) T 71
N ? @_49 umww% Mzu Mzu en
W 1 4dup 4dasp
924 9913
180 :.H_u 999 [« ﬁ %
b
gr2 oy _ g |4n° ash £ 2
2
@THLdWI AT NI 31 N9 aN9
5 @88 220
) %% AT T12GNT b1 0SETIN ant
m)u\w_/\rl—v_ —{1no 0 29y o8
NI ! 1n0
906E LEWN 5 T i 8
Ay i 222 oceton 1P
G2y 2en : 1no
ng * NI
YT < HN2"T Hne 1 v
s LS
ot 283 < +A
ma/_ ~6°8-0 653 2in ¢
906€ LW 57 4nt* Fa s
“t1 T
NOg
. juey A9/ 4Nz
b 2y
by H N2 b
quey A91,/4N22 001 693 811d
906€ LGWW acy >
287 19 H
) "6°8 299 4N )




Page 68

dugd1

6 30 g abey 0102,22/9 poom g
g nay
AONT3ODY
L]
0] 20 3yl
b
9y
v 6C
[osaws > T _ o-dnugca
e |H.usﬁ. c0q ZHW SSb°6
2813

1-9€1

1-9el
219us
an
’ .
2 8C a
"u _
<L vp12
SUS3T1F ZHM SSb OL
ante
€€19

0s13d

jueq >mﬁ\u:~muﬁ.

Mw“ ave
sty
ant:
PAAR

J3h

due 4s33nq grel

ante
813
2 1 % ’
: ik o) €STd
ﬁ " aLb
9L
h " 251y
SU8311F ZHW 6 OL
ov2
g | 18Ty
ant* b
AS TlllLaxv . |
S
A P JTt 6p13  bSid | _
00080y J n0an |
can




Page 69

Yo1 ot
6 30 9 abey 11e2s61/6 pooM °g Av [FERERG]
va Ny XAL]
1 —
AN TS0y - Ly 70955 wmw_ mswmmmzz
. 611 — AS H>—
OQ NQ wr\_n_- 112SNT UTW 94y 99404 X|
ot 90T2NL e1a '
01 M\mw €20

B9vSITUW

MOTSJoY

W 2 €9
Loy Te1¥ a0t
N2 v-9°1 AE"1-0 42
joeqpead 4333w o)
A88 2 WoN
NIY9S Mv_mwﬂ_ juey A91/dn22
@ Atz Y TT26NT Kuw P 01
(@b+6S) A8" Nat £a ., — VW AW
ag1y pAN ob3 223 S21d
J31e0s JU333-S AAN ue n —
juey AgT/4nee "6 WOU AGL E-ACE "2
- ot Nob
3
g 2cTy v\_m v REE]
s .JAmmm: juey A9/ 4nze
TT2GNT N < o1 SN e €vd
i 283 Sy 863 |—| b
490001 VW AMA—394]
| 991
o AT°G-18°€ 9%
TdL
u RS
£53 ALy M
,\m/m/w_ N8°1 99y
293 91 Av mw H
283 £ 2 ant:
Ny * d
bo6E LA 2 __ 470081 aND  OND 28l
210 99 y 1 1_\
PEEELEUN A 620 [ e 9 299 | ey
vb3
et i . g |0 1_\ A
s dnte SHIS HO6ELWN 5001 N NI
AN | S19 183 Jen Hneal 263 0SETIN 9 >
25y 829 . Sl 1o >
4n1 NI f GEICET
v€ L
[To3x I +h 1-9€1L
s n 6n e
Y81 F3ng
H M&mv 801y dnt*
02y 260 o1
ante
: ! T VWA =D
- g2/ 4neat 123 et 5 vy
T0L10 pAY
$83 g
p6d

(ZHYSSH) worytiduy 41 pug




Page 70

6 30 4 obey 0102/22/9 pooM *g
q nay S 2
T TT10SP1SN
v9NTI03Y (] 820 prent
o [ 291y Hh2-0 / K R / 120
0] Z20 =4l PIGNIZN [ 9
°S3J G 81d ™ i
uneaT=s4 )
A9 °0-~
37 170 59gpa0 Y938 X1 @S> AT'2 - (Bb+6S) A8"
1SSy 171 071 WL 57 WASPOWH v_amm.ﬁmw_ ouagz o~
Ten AAN ob1d
b s ]
yoeqpesad U939l 6ETY (MSZTURBUTT JU333-S)
o AN e Z due Boftjuy
[ =33 2| 10 99epaa
g39us T os1 t-ARe) €T W49pou 1.0
aan 6 99009
14! 1en 2 gl 01 -lke} S WI3pou ]
lo 12n
61C
J3933-S WI9POUH
Aeb
6013
. €| 170 99109 8&5
ant 5] 0/1 t-Tke]
2512 S
1en NOT
oy 1SSy 6v1y
A8l €81 &v
98y €
i NI (N3 Jnt -
EED — —ToE ]
' A 2l nasspul [F £e9 104X
€29 8 ante PIGNT  PT6NT
22 214
ant* 2| Z|
te1a n H H82/ZHISSY
= S8 ] WYSpoKW
(ZHX SSH) Y049 s SNl
PT6NT b $20
4030933( 3ONPOUd 1214
HY¥ e
[zPA4 J2e BN
A <
6cty
dg
Y1 4degeat N N6°€ 224 3dg1
22y m&—l 8 - 6€d €2y 9219
_Hvz¢ “ “ 3 T dJnt* 61d 91a
ant HT6NT 913 mmﬁ ooesay T[T . | —K —K]
- oa H Sdy AN 6519 bT6NT HT6NT
40303330 WY (224
dnt d6"E 2¢€d
juey >£\%wm|_\ €83 8s1y "
1512 a1 b=
| 79 €IS
22Td
S4030333( alely}




Page 71

1102/61/6
6 3o g abey PooM °g
va nay
MIN TS0y
o
00 20 =4l
9 ante Jdgee
aNg . hv bETD mm;_.n_u et
<3 AW < W4
TEERT ne " ecy
€ N2
(JYLEN bue) £455090 €Y [g7 . asmd
2a 1bS W4 5(1LN0 e AW sd
TT2GNT S 210 ™ AM 3082
| ot Z o1 — AW —— WY |
ov2 - AN =141n0 QY =7 bl
[Ea95> AAA 5<€6s8ay evid [US38WXL>—uLno 198457 125 | e,
1Y ' vas %as | 81n 6213
atho1 o[ .A. \émcmu A91/4n2e
§aT] S ra , -
o1 ant aan £=Jpy ¢ "6
AW €2n P
b1y 2010 Yot
TH1Y
501
001y ante juey A91/4n22
683
(34> o A T 269 1_\
8010 4ng1e” AN
: ‘ s
E 2213 VA4
Al A G- _ eat |~. @9pS AT VAN 8d
| 200 veo D
2111 |6 |8 [p1] S — ] o€
F m w w - SSA J20 2
o [0 & |- n_um|.m T35 wmum_mm - o 1| 1eued ueau 03 3ng 3x3
PERERT 9ic
MW@.m»oa see P°[T oas 1od-uou A9T/4n22 N
99b6X oy ) mﬁ_u . SWUAWEPS = 65 wWou
sin I 3 °
z z EL NURE 02
<2 - +>v3m 2=pY 501 AAA —} o 1|uUl autq s,3d 03 3ng aurq
N i42] 1od-uou A9T/4N22 1 21C
H&Sﬁ ’
4nte
889 289
M b
| s 1€y
« )
6sa
1 234

Juey Aglsdn2e H

680

AS—

;L.

woy

|
[V

SO162UWT
vin

6013
N0 Ul N6—

woy [}
ang vl
SOI82K1

AL

[AS D BRI

™
=




Page 72

d@g9 .
e1e2/22/9 4 42
6 3o 6 obed poopM g Il
g 0oy 11 o
JINT303 £ ey
* N_ ﬂw/v\, AN &
caty
*0] Z2d =vl 2813 o
1od—uou a91,4n22 o AN 1od-uou A91/4n22
I €1 £ey 029
i o1 8HEWT A% auoj3apts
SN \—V Q11 S+ =7 1013 £83 %AV '
AT o b
9812 g [vas> 029
211 4d@g9 (e o | oe
<19 ted 23 [RoA—o2
Seb e 1od-uou A91/4n22 [X0A >—1o 1
3 -
AN
S P nete- N 2£9 . VAN VAN A tod-uou H91/4n22 vel
1813 e | [l ailit e |8 |v1] s 3]
N9 |eo " _1é o)ﬁ\_/m_, I D @ | |@ -h 59" m&vﬂv 923 ro€
ddH [T o . 8vEW ant I od—uou N
< 8 n 0012 o o -t o T A91/4n22 rém
SC 10d-uou A9T/4N22 + IS5 L
9e1a ot 0lb T
S
. sqod yeg 9Uas T Te1y o1y jof=] 1eC
R ant Q9P6X .
ant” £S10 Ilﬁmu e Toued Jead wouj Ul 3x3
o o 21N -
T T 3 [ 03>
193 anzp: y8°1 o It +A 20A
291y M €T ) T I3 -
AV 22 6£] m_m_u @ 0=-pY o
3
-IdS |2 o ol anazy o0 5 I 501 998019 5
+IIdS |1 o Yk 5<_@seu N A <= =
eel VWHQ» PN} N 2 ant - ansie’ nel
LTI @I S P E SUld 4y 93 21|t le |8 [pil g €11y 10
AUESIESH 1 2013 El 2R R [ -0 Ssh € 99003
[ [ v o1 b-lke) S
A9Tsdnpee 7, .5 8€3 38°1 “r [ Ws5
093 PITA 2pTy < ben
-39S |2 o AT/ 48 | sq0d yee YIS[T
+ADIdS (1o ol g osewl ant @9v6X ocLu ot 7| 10 990va0
e €819 I =——] s L eIn 62y 7] 01 LT 57
2T°TTY0T°S ‘e SuTd 4y g6l 2 2 195 o1
AuTSIesy o - +A 204 T=upy 211 ven
81N T a1 _v € Ao
. ol
A9} dnece e .
263 Aﬁ & Nn, S5
1/0
: TTTd 22 w a1 92055 7
L —G@nad] M rere- adn
I vi[  ven
" 1 ant:
€o JA0 SUT ] 1T NG- 963 I_lmvﬁu AH_
X] o] |2 O 4n1 11 - AS
T o1—X0h 2€2 <Brenn e 1od-uou %_H_\u_smm
n AANA
get YN E PN 0l  poq 3
. vory 2 A
J33INg XonT1quy QZW_/\/WN. e 10d-uou A9T/4N22
{AS ] [>\<,|_
dngle*  S6d A2l oy €63 9C
\:w'\ Jd Wouy Ul aut




Page 73

1 3o 1 abed

60/22711

U nay

pooM g

3OSUUOOUS]UT J2ESSY

271 ‘Auedwo) zq syl

V774
ESCIN %@mml %@mbl u_m@mml um@mml
[ 2 e va] )
\O/ toet vt
N ano —tolT Y2t
6 001 .
o : o6 a1
. aIa 01 A ]
©OT 55 a1 vy o2 o8
< TRL CTX & 08 o9
LT <3 o1 A
G = W ot ob
O —tol o2
o—
L i
ar

4d@ST 03 dNT@* wWouy GJ-1J §O anfen pabueyy :6@.22-/11 03d




Page 74




Page 75

0102/05/2
o abe ooM
6 30 1 d o pooM g
Jo3jTusued]|
L]
0] Z0 =4l
ang
2913 ITW _|\
I
AN WAXA> i1 mﬁﬁo
INTD I A N A
1 J -
4nt
5919 mmm»mnﬁ_._\g 8| 21|st| e2l22| €| ¢ L Jdgess
Sfxan 93 oot
&1 mmm 0S1y  ynt
735 b2l as A
=F0ST €93 €912
9as ET90S v ssaupey AAA H001
5oy 5o 6b1d
9 -
21 38 °2-A2526X% 3
[ jolelg}
o1 A »In 6 97 12 b
8213
Z R
6 vety L T
. A% Pr8AU €€3
SU3G XOp N22 8 m:+
b1y
_e o1
g2ty stseydwa-aud W4 ot
€21y
AN
2
At
|— w\./ﬂ T3 ureg oty o1
dant* 201 4d@gat €6d
eat e .k d el
o o3 g y01 < et Sk 021
2 N2 T AN ° ¢ 5] 1no 19315 2TTASTHTY Huiu
)>>|__| 029 6102WSS NI- | o7
! 6013 etdt NI-r5 1 02 ur omy
8€TY 4ht ot
€C @s19 =1 NI+ (e e ol 1y
Jd uo ul oty o) xew ddne hid | | vC 1aued jquou4
. no u_ao_mﬁ ahy
d
H duesud o1 paouereg
SJ0303UU00 [aued oeg
VvV
229 029 022 Yoy NotsAnee ul 3 *3x3 @u 3%
SH1Y P c pug
NE AN 4NQ 433J43ASURU| @‘Omz
M Pr8AKT ¢ SM/bM 03 a1qed
N2 2 én mm 4dege1 S el pap1aTus
b1y tre @29 22Ty ce1y YT 9tWsour @I )
ceTY 10d-uou “us0 AQT/4N@T 613 |_| peousTEQUn oc
L A—




Page 76

0102/0€/2
6 30 2 abeyd poOM
q 03y
Jojjiusued |
L)
00 20 =ul
200bNT H H
20 sa 2p 49898 1d@9g
ooty § @v1d P
- TN
= ) [
™ HU@S9 o0 04axL
dnts 911 O
2vd 4d7 n3yshgayd zHW21 9012NL
220 = <Wy_] A
I_
. 22
v_muH ﬁw_ 9234 mn#:%o 4nie* m&mﬁmm%._.
T 4P 28Lb W sdeoo1 S 127
2] €| 9 93 |ﬁ 229
i < 1.0 990vHb2
Nwh 2199s 11nu yatuue] i ot gy i |
de0l <0 2 b anie- WT
o e 2 8112 15 — =
edt 4091 m|__H®”__ ] I—l b
5207 1 2ea e
wou uwgpge- L J 1ib v vy T -
Tde : 3 R <3
ﬂsmw.o J311043u0] 03 — P,
to Wd/%0A 9O 8utq gl 170
19
{hs ] 2o — 7! <
4o3etnpou podueTeg e o .
o b
2da1 Xy wou4 b
wEPY2-  pieNT 2619
- — W ——— —ruosur Tl 1,0 998¥OHbL
b nt
A Sty 297 E 77 071 LI 57
b ain
PTENT ? X2y
210 23 se1aNL A
€20 21 hs ]
nt* bl
e 201y b 3
219 @1EC UK e 4 5
120 - 5|10 998bIHb2 Msmwmf
. NI o1 719
= : o I N
2 H Aop vi[ eIn Jel 9
! pITY
123 .
ol ml 52 (e ]
€€12 63 022 1_\
14\ 14\ 61
X y < J23n
Buthay MJ 610 s3tnouto BUthASL Y EST

906€ LAUW




Page 77

0182/0€/2
6 3o £ abed pooM g
g nay
&wuvaMCWLH
ZHE28Y = ME  ZHW @6£2b2 01 :baui dpg9 vaddn ZHW @252€2°@1 :bauy gp@9 vemoT
.OQ Nﬁ_” ms._- 8°1 = Jojoej adeyg
ZHOY92 = Md ZHW @THTv2°01 :bauy gpg waddn ZHW 9228€2°@1 :baui gp9 vamo7
001 ZHEES2 = M4 ZHW @2€Tbl @1 :bauy gpg vaddn ZHW @€88EL QT bauy gpg vamoT
26Ty
103> > ¢ I
wgppe- vdlC ant-
13 4d1e 4dgat 1dgg1 4dge1 4dee1 4dig
913 SP12 pp10 2013 1513
——o 0 o— 0— THIE 0 o— G201
ant- PTA €TA 214 ddalp 11A ddalv 6A 8A ddgo1 wgp9e-
@93 S22 $23 822
455 s1e3shud zHW S£98€2°01
V93113 4SS ZHIb 2
204 0 ¢ /] s " y .
~ . 4dg, 4952 4dgu 4dg2
“apve gac I €219 1913 @919 €29
£p3
——o 0 a 0 o— EREN
1dg2 61A 814 2TA 9TA STA 4952 wgpge-
bS13 s1eqshuo zZHW SE£98€2°01 st}
493113 g8S dwe 3sod pue 00ud ZHNH 2 Dl
4SS spunoJb 1e3shu] Q
ddgg UH” uamm“MM 4dgg 4deg 4deg 4dge m
8€1d umau.%. 9€12 ce1d pETD 6213
o o——io | ——l —0f uf : 0 F—<@azer
ante Jdee 2A 9A SA  ddagt bA  ddest €A 2A 1A ddec WadP9e-
2612 6S13 8513 2812 8213
(555 .ﬁu S1e3sfAu0 ZHW SE£98€L°01T
493113 4SSA/WY ZHM9
e N2 Nwm ELL) Av i
063 9513
NI laprs pagsoq |H. apts pajoq aNo 2e1y
FACTR: (NN A T T B 5 i YA'A% <JamI|
ant- oco A 214 114 wgppe-
1513
€
|ﬁ. € 21 ‘910d-2 ZHWZ2 @1 - 42TWeT ZHAet
FERR)

fa10d-2 ZHWZ QT - d21WaT




Page 78

0102/1€/2
6 3o p abed o pooM g
Jajjtusued ]
L]
03] 20 =ul
1-9€1
4nt 5001 pasn jou vy
1€19 |_| 08y 184
S — —
TT2SNT 9€:1 = Z gnig:
9a 2919
dNS°T
4030993 NS
. 309330 13137
ant* AT
Sb3
AS
no'E coly s |
AG2/ 4001 sor1
H HE - | Teny Rl
G2 724 s2p 9212
wgpg+ 03 be- = T 7 9 G 001 , A
nie- @219 ¥ TIZGNT TT2SNT eed ne'e N s
- 5 wo e AN AS ] 20 [{i L by
<z0d] K o—|—
204 Jad !
_ w - w o - N L] "8l
wou wgpp apve P —— gp €+ 03 L€ &8 Ante- ‘queq
1€3 £09ayY "hS2s4neal AT
1 Jefod-uou A91/4n22 2 2213 > asy
-
1213 ﬁumr 03 vmm m\ ﬁm“u 1_\ wﬁ_
(EATaq_] L . MW
NS E-G'2 memﬁ //|4MHV\ m/dwmmw T Tugppe- <04
S Jeiod-uou 74N,
D MMszz oan L ¢mo A9T4n22
1 |ﬁ| A37904d |
4nt - 12d NS E-G°2
2€2
Sb
91y
FOE
[ .Hl
4ss
nat
duy 41 uteg argerden Joddr1 Js3§ng

dweaud ggs ,4ossaooud yoaadg 4y

duy 41 ureg aigerden




Page 79

2
gméwQ

8dC

b
293

U3 TUP-3dd

duy 4y uteg arqetden

/ e
6 30 o obey 0102./052 poom g
g nad
Jojjtusued |
L]
03] Zd =ul
2M/9M 03 31ged paplatus
pug Omv
001
s b 8vy
bb
(SWIAUERD) MUT. rd
Jajusnsued| ant*
wM ante: e 890
1 | ZHW b eb-5°21
HTYLEMN T d-dne
€0 |\_ 03AXL o )1
>
3307
4Jnr 22 €-4nL
g1y 9<d wgpp-
W —
et o o<XLU]
ane 9dt
2b Eic 290
ot €
sed @9 @Mﬂ 02 1o uy
ns g2y N Jaa<l ol
umﬁﬁu £090Y m\: 693 JSXT|| [eUtd FTuy
se15h2 L S, -buody ante
. LJ (I 250 |
" 2dt e L wapee- 5 |00 ©°
S an vsJ A loz 1ol 1
ugpgi+ 03 @
€b-2€14 L€:16 wou ugec+ 22 L uefod-uou ag1,anze 21c
Av , GSY 2213 4dgx] wouq4
. RRCENT
wou wgpgT+ N2 e
25 NS E-G'2
Jamod 4y
anie*
190
30hdXL |




Page 80

0102/0€/2
6 30 9 sebed pooM g
q nay
Joj3jtusued|
L]
00 20 =4l
ssel)
4y SSe1d = A _
g sse1d = o
aNg
74334 %
NUAL] HA3I0 RS | A
ocy £256300 €Y [57
S €-G "2 [A91904d H—a1a1N0 29 g7
—]aLno Wiy
001 an1 NS7e-"2 [ antug >—1dino @ =7
cpa AS8°v 03 S8°1[319) 719Ln0 384Gy 195 |
93 vaS |7 ' v |
aaaoI 807 |
aan
bO6ELEUN S
o ot et dot
122 b6y 8cy
ST
AS2/4nQ] gy e
] 021 ML ST
6ea wy J0ndRL | €22 9cy 021
210 8 i o
$06E LAWK v
9912382
peag €0 AT o XL
g 3de@g9 \_ wou wugpgi+
$17 i
m_m_o vou WEPS* 1 o1g1-Hupss ante* @2l
6961352 iy |§q|_ F—— AS2/4nQ]
sl A Sl 83 1€ s
L] 2 < yny- 967
Jerrytg T ced 018
bl t oJHna1 ce £p-2€1d 181121 =i
2
bl 2 sea = 2 4dgg|  ante”
" e m 2 123
6€3 €1 nte” SLp
* X A S} HNaT €€ o S
ved < S93d 9y
AS2/ 48T b
L 9112 J0AIXL
wou wgpP@gb+ o A
T 6961052 > ¢ Ve o
[Me1>—o o +0 6ac Hhot 2
49889 || 23 o
il
_ 922 asusg M2 co*
W\ 0] A
peag €23
Ty [-Sus4nd >

€11 ‘v°d mat NETS N4




Page 81

0102,0€/2
6 30 . abey pooM °g
q nay
<
Jojjrusued ]| H
28 AN R
07 720 9ul 8 es1 ost 89 262
8 :_mﬁ 6013 NQJ\ ZHW @E-082 L
3 €€ b 81 E] \
i o N
< 2119 2112 8019 S B mmmmzh
SSA H Von_ P b oNV
21 2 18 UUY 18 U0¥ PRLL 2
INT 21 11 e11 (dwe M@@T ou 31>
4dg XY oL
o S 33A (O]
S I—<3]
b3 a (o] &30, 021 0.2 2c1 ac
(&] —— p—
M 3 N 9012 812 1012 24U @2-21
A aan 2 8 o @83 |
b1 €in v s 1 < .
NP b oN HNEAT
SRRl = 2 294y
uo130930ud qndang 000 |
N
] S o
208NT
095 ea
652 vQ
LOBUNT
8 o_mv 8 1333
9 o HNGR1
| ot | 009
g 5 50at
VoN b | b ON YV 23 4qnt-
e 121 w,_aq 121 aﬁqa hma«m._g sz 21-9 €113
Met
€&
31
oce 022 oce| oce 9
0021 —_—
957 (<I<5] 143 €19] 6£J ZHW 9-2 .
g 022 ol 8 1013
v A L o
Yo3IMS euuajue,/Jauny Jo dwe Mggl 03 INd3No paus3zTt4 S 3 6vJ 2} ] 1 S 33ndx1
Von_ b P _ON VY
9012NL
2 L1 000 %1p1 900 2 10
' €1
B —< o1 ]
1
JANTTS %G aJe sdeo 4331y ssed mol T1Y evd
SuJN3 Jo Jaqunu - . ut Bual aut eael @ece eect
- 3 3 GUAUIKGL @ + S2°T :(UT) Y3busl Sutp 110 469 pEIT ZHW 2-0 T
uIM #42
8 o6e 022 E]
3400 - - X ou
a1-05-1 Dl 1 ¢ 1 1 yojms ¥/
3400 2-@9G-1 :X S 8€d 9€7 S
VoN_b v
:UOT30NUJSUOD PTOUO] 2 %162 MMq %122 MMQ e




Page 82

0102/0¢/2
o abe ooM *
6 30 8 d 4 o3 POoM g
:Lw\u.\u. .m Emcmlxn_- U3 [0J3UOD Wou4
. fis o9t slo4—__ 2% |
0] 20 =ul [vax1a ovl €lo—1—<__ 9% |
w1 [0S >—to2l 1lo4<__ &x |
T 1213865 >to0l 6 o<__ tx |
_,2 et o8 20+ ex |
_ AR 4o so<_ex |
S >R oy s o< Tx ]
3Q0.
b S2E quey A9, 4n22 830435/ >—1o02 To——<_ ex |
_ v119 5 01 ©
2 9213
c |' tegeoeNM §33A
8€0
8 a1
M oo 3 AN %
T A4 -] 92/ a2 H10 dr—g2%0s/
_/P_ AAA —7] 99/ m 93
| et |S (D o——271%% §  S[czmmeces 31h . 2 ]
fss N 9@12NL LOD>—7{9v 35 & pograes o7 8 g ex ]
=] [y}
b2 [ aes ac & o C_sx__]
B e b1 € ZAW 21-9 ST,y 3 o
_ (D D>——7] 22~ 92 |5 2mro=g =1 N vl pX |
2 [ >——57] 91/ Uz 08 Lo 7 €9 €0 g—<__€X ]
3 |’ TegeaeNu et glom so 5120 20— x|
2€0 8y santup Reray €n b co Jro 1afp X
<As | 2 1o 7% L, erfg—<_ex ]
ERED 1 5ot 21c 02 n
AMA ddg XL oL
e |S
A 4nt
assuy 5 | el quey A91/dn22
aNg | 4 ST1a 5 ¥92
3 <@> W4/M3 30/ aNg
N2E T
| (1) 9553/4SS/WY 313 T 8390435/ RRED 5 ._.:Walgumwz:_ NI
| 2 ~at
1! 1eg@oaNM 8in AS2/4n@a1
€ =5 EEEERD =7 20 20 ey 2X | B 12
[dwoa,378 57| 90 m 9 7 o9x | sc
9012NL Lo 1 R S T SX__lauey notsanz-2 T s
' rP_v_S ) _ [ ==e o OO L4 _ mqu o
€0 €a £X U oe
AN 6 8 u__\._H
A @b |S ! JuG3I*3 3] 20 E ) 2% ] - 2 L o2
Ll A3 <10 1 x| o) m&m_\ | o1
0 [ s> 0 - ug
v NeE R RO ECEZTE: AR L ox | €|sgsann|!
ol & Lt T
s tedeean ot a1)e|8|2[s|s|v|e|2 )4 2
70 »1d £63] 2] o1
<3 8iC
ot NS .
pJecq *3STQ 30 WOu4




Page 83

0102/05/2
o abe ooM *
6 30 6 d 4~y pooM °g
J9j3jqtusued | SSA
’ 9969THY2 1.0 |5 90T2NL
L 210
° 419 os1
0] 20 =ul €l aan !
2in [vt
d1E2SNT AT"S
'N_uub 8a %1 82" 1 . (9SU3s wyo .
990bIHPL 02 o anp- ¢ se*>
1/0 [g7 2012
. 801y A
L2 #1/Sep G1E2GNT AT'S US = AS ; —Sugung |
oty S1/N8L N YO6ELEUN %1 001
= AN %#1/984° 1 2 cay 920 P2
683 330
A .
%#1/384° 1 4Nt 998bIHPL
G1E2GNT AT'S - | 214 (<% = 170 ant:
»1a o b AAA ! 501 TALI 2012
[owana A AL 21n _
(826, 0T90-8L € 022 L JSNTUJ JOF US33WRTON [BTJUIUSFFIQ
6bd 8INIJT avare 0" &3] 990bIHYL
410" b Zl 170
811y
4nT e 5| 0/1 -Tke} 3
€62 GIE2GNT AT'S  usjawjton [8na] [eubIg i
21in o1a
§39n
HO6ELIWNN duy 379 " VYV
G1E2GNT AT'S 3
™58 60 Heaz 6
AAA nG2/ 4Nl 8, V_QW W Jot
> % 823
023 - <83 l o b

AL v %1 Jog vic 20
653
88y et

ue 4 %1 0T
NE N 98 Twduey ¢ SRER
co ’ 4 €6EUT 163 Jang g [ °°
1 o—&30n 2NN, AN ol
S A4 abej1on Arddng 9@T2NL

THL
<A9 < HNIXL)
v 7 N .
9012NL _ slaesia XL 27 12 ary &2 291 o L 41
818 _ —~<Ceeeu (g ] 19y
A 8 + € —/\\—
9eTy 3 e
o 263
@301 v
G6E2CNT AT*6 l__ zm/\\/wm A BT
91a &_ u3x11 | pAY ~C8p 03 S0 1
6aJu Ab°8
anie A _Jserant .
863 919 e
s =

gon —<U3xH ] 8 oTHNT =L SINGED
ME " @5 4o T pueg 08 40— 119

Ag2/4nQ] e 90 Py 09 Sot

20 So T PUeT ob €o—

ME */@EE vo g pueq 02 1o 208N1
sy got 4 S 21a
390 ! _ 20 .
spueq 11 Ul WAT-B91 aNIXL ougsa
(eautq ol lo CAV. 39h
3[geus jrwsued| 14

J0308UU0D NIQ Taued Jeay




Page 84

8002/21/1
9 3o 1 abeyd pooM g
v nay
id9 X1
L]
03] Z0 =ul
0L €1
TN fET TTO\20Hpe
2T
ot
28
ante
gl % 90t
o1
F7o<PNT o[ 08Hb2
en
3
Yot
Eld 9y
ante -T— SJ
90t
<3 —g o< 50| 803Hy2 [ VAN A
_l et lob €
o8 2o cy 21
o9 soH ante 4
vic
%)
o oty I_l . oabe. 5
o2 10 o< =0| @aaHy
b1 €n 1 JAN AV
Mot 2
ec ox
eqep pueg a1 —ob €
1y
21
ER
8
aNg
—|2hs JAN
—Joas
1 1T e @ 1 1 1T 1 1 o 1001 6 muj
21 e e e 1 1 1 1 1 @ @001 o e @ig
(83 >—{var m 13/
st T 1 1T e 1 1T 1 81 e [PEA>—7pjem 3
[E3>—<larr © 29 0l 8
21 e 1 1 8 1 1 1 @ 1 26@2 € |—
(23 >y 14 L F) 0S8 9o
@ 1 e 1 @ 1 1 @ 1 1 1910 |
[13 >—q2% . R 0€ b o
e © 0 1 @ 1 1 @ 1 1 eo10 o1 = [ev > ol 2o
e 1 1 @@ 1 @ 1 1 1 1100 ic
@8 © 1 @ @ 1 @ 1 1 1 0100
@1 I @ @ @ © 1 1 1 1 1000
@9 © o0 8 @ © 1 1 1 1 0000 H“_:H.H.._E. FUEF A9Tsdnce
€3 22 [
v € 30 1 2 € b S o12€ 1_\ 1_\ l—\
g ¢ € & 3 3 3 3 3 et

ejep pueg sarqeus \




Page 85

8002/21/% oom -
9 3o 2 abey T oy pooM ‘g
id9 X1
0] 20 =4l
uot3rsod @=N3 ‘1=JA UT UMOYS SaYOIINS 1Y
I
ENIS NO Lv OH S|t zwva
[13 >5N3 493114
o « &l _
nzumm_v JSTTF ZHUT®2 - ZHWZ'T Slana 1 VY -l u_s_ﬁ_.|AH_
_
E Y s 1
i 2 2 2,
Im_v 2lang 26
[ Wtz m
aan
aan e Lu Or ] EET R—— Ty
v T 6veawH  °39[8 a3 114 -
an be

M93T1Y ZHWZ'S-E°S




Page 86

5 30 ¢ obeg 8002-21/b poom g
U noy
id9 X1
L]
0] Z0 =u4l
uot3tsod @=N3 ‘1=0a UI UMOYS SaYOIIMS Ty
|
T33[S 70 mw O JiEL]
(23 > 493114 NI—<23 ]
AL z S
| L5 JBITTF ZHWD 2-6°9 Slano 1 1
NIRES es 0s EN
Nn2be* gt
- L1 L4
[05—(9n TP AT anz<ey ]
@s > oS
aan O Lu @] aan
VT ebeouH 2338 A enres | 8eR  epeaun Ty
8n qr 2N

4931t ZHWT"b - ZHWP°E




Page 87

8002/21/
9 jo p abed pooM °g
9 nay
3d9 X1
o
0] 20 =ul
uot3tsod @=N3 ‘1=JA UT UMOYsS SIYD3IIMS 1Y
I
739 e mw O JREL]
[£3 ~pna ° “93 114 N35—<€3 ]
L « 22—
| anol9 T 9lang |
> —=h ac 433TTF ZHWP 'HT-6°E1 2 SEI _TAM_
4nie* anig*
€12 PN W 212
[e8>—5an _#u m%_ anz<ey ]
s £ s
aan O Mu O aan
g1 CyEH 238 2 e T EIRER] evEIWH Ty
ain 8C [l

¥9311¥ ZHWP '@1-6°6




Page 88

9 j0 ¢ abey 8002/21/t pooM g
Y nay
id9 X1
L]
0] 20 =ul
uotryrsod @=N3 ‘1=0A UF UMOYS SaYORIMS 1Y
|
O MV O
[¥3 >—iN3 [ENIS A e || SLED] Nal—<C73]
VYR L 2L A
| (GIE] 433TTF ZHWS " 12-6 02 9lang Il
(&>

B REE es es 033 ]
an anig®

iy e gl i
oo 7 Z anfz<ey ]

aN9
ano
es € oS
aan O Lu O aan
v P 23[8 2 e T E]EED) SbEIUH Ty
21N 210 Tin

M93T13 ZHWE8T1-8°21




Page 89

5 30 o obey 8002.21/b poon g
9 nay
dd9 X1
L]
00 20 =4l
uor3rsod @=N3 ‘=3 UT Umoys sayojims (1Y
i)
O nw O
DS TS hnd i 5[t N353 ]
415 &l &
| — MM AT FHiL 52622 S |
€33y @s s ENE T
e anie*
iy 2 =
[Ceo>—5an _#u m%_ anz<ey_]
@s £ s
aan O Lu O aan
¥ PSS E N [ T2 T ] EF S — Ty
vin 21C €1n

“9311Y ZHWO "Se-S°be




Page 90




Page 91

1102/11/9
v 3o 1 ebey e pooM °g
3 MmOl 003 ST paads uej FT 3J40Ys Y3im gey soerday x
[eutd4 MoOIT
o
0] 20 =ul
MI b
2y
AN
x Misib
96E2GNT AT 6 Sed J1
1ia — 2o VW _ 82y
0002N2
R ) — b = CELTRIN B
: )
Bos v’ aneve” B ﬁmmu T es0
s3 MOT & ursqeay ug
YledIL MI__ : : alely) THLS Jojstuuay)
€0
304
i
AS2/4n@a] 3
+ 1 n
23 =
M2 @21 e
g2 &
39A _ 330
J3uUNg wou4
satoy butjunoy Jsun] o) 091 6To—1—<__ x|
[uax1q opT €1o—1<__ 9% |
¥S3 MOl 0. 3ue3d AG2,4N22 anevetl ot 11o+<_ x|
€3
H aS1-21 - Ul a0 Yol adl —oe1 604<__x_]
dnive’ 27 23 —+o08 204+<__ex |
T 7T o —= sdoaor —+o9 s x|
s 1no NI : G2 —ot €o1<__Ix_|
edl m-muavmmzwz 02 1o <ex ]
a1
VAN aNg ec
NOg s
. Iy
¥S3 MOl .. 3ue3 AG2,dN22 aNg
4&.._.30\ 2NI g 3 20 - PA 3T X _
G [eNOwd, >—t{oLnos SNI =% f g x|
TNOYd/ sT{sLnos SNI 5 =70 m st x|
EESD BT| P40 pgonn ™! [S2F BE-02 =7 70 N s x|
[ @ >——=7eLnos NI 5 Zm Ba=aT 2| €0 €lrg ex |
[ 3 >——7aLnos NI ez 379 5120 El 2% |
[ >——p 110/ NI 5o s=s {10 af; ]
(o >—7 0107 g N [Tz =8 500 L. g x|
_m: e[  1n a1le|s|2[9ls|vlela]t
a1
T MMWMWWMWW
Yot ]




Page 92

“933URTON [eTjquauais I

v 30 2 obey 1102/€1/9 pooM ‘g P13 10ads 3SIMU3YZ0 SSITUN JSIP OTWeU3D AQPS S4e sJojroeded (1Y
3 N3y parjroads 3SIMUSY]0 SSITUN WTF [©33W M8/] SJe SJU03STISau 1Y
[evtl4 Mogl
H AUTS 3e3Y 03 payoejje S,28T1IACK Y3od
*0] Z2d =yl AN2H0° ——4n, b T—dN2ba > MbsT @1
822 2230 922 o1y
’ 2813CW
El
VAN
AS274Nash hS2/4n@aT
) . 7 92 =< 119 1eat3uan N
AN2P0° == pe " ——dN2b@ T ——3NLP0° “—inipe s ——dNib0 " i
Hamu 14\@3 14\@5 Hku 14\@5 Hmmu "8°9-9°0 1nd
1S
v2y | | . | | 334 Yot
hea2/ 4Nt * 63
- M2 89 ) .._aa_a_mv
anive: AW 1 11
8937 2T b12 212 et
. 92y
6282052 zm)\oﬁﬁ
60
b1y d
M2 o1 4deel M2 @oc {NOg ]
S34d 91y 8T
s €l 1 £ s ® n@@2/ANT "
A0@S/3N1" YBYSNT —t - - ME o1 89
182 AAN |l
b v | ws|4dgeet Me o1 1 M b ’ ) 11
23 LER STy 213
MS 9°1 13171:1€
€29 1631011 ¥6282052 AAA ” I
2l 89 el us 4 n__a_mm uomm_:
TR Nt
293 M2 89 >8mﬂ_u_ ! 4@y 823 TNO5d/
28BHN1 D\w_» g >
va 210
2NOYd~ v N
N v
v N mwo Omv ul Mot
AOY Jadunl xeo)
N Qv v O
" . . . .
g1€2SNT AT'S w%uva mhva ..m_m%s
1a . £p-011-44
ant A91°E ) speag 2 Ssusg ME SO0 °
122 AT ELA"] Y ¢ . AN . J3h
22y
1_\ 1 599 1933 613
setq A1'Q PO6ENS ] C 1o 1c
<so 22y 9€d
AN—AN
2 anzve” €
lo 0 93
1C bdl
MaT10U3u00 03 .
v2e = AS “at311duy MEAT
Jung gd




Page 93

1102/11/9
o abe OoOM °*
b 3o € d T od poom g ’ &
[eyut4 MOOT 4dz8 n_aomH 4dast 4dg9
*0 S €93 193 653 283
O NQ S.r 4deg u_a_m_v u_a_m_:
Il -
€1 [ — il 21y 2 ee-ee
292 292 853
\4 ON ON v
= 18 99Y 18 9¥¥ IPRLLLE ___ =%
N 217 117 o171 N
—< @]
33 Jdg21 3d@22 4dogt
953 53 2ca]”
4dog 4d22
|l I
149 il y ) 21z -
b (o} €80 L HW @2-21
v ON DN v
= 191 900 RIRiL =
N 61 81 N
— ]
uaom% %_@m%%_om% %_om%tamm 4dess
1S3 6vd|  8v2 9va|  Spa €0
4dgg 4daat 4da2
| Il I ZHW 21-9
— I y I 8
e b 052 2¥2 vv3 !
\4 ON ON v
e 121 99V IETLLLE ITTLLL ___=x
N 21 9 [} N
J3UN| /4333 JYMS/YOFIMG euUUSjUY O) ) AMMmu 0%
n_%m% uaau% ua@m% “_a@mH
d4deez1
a2 203 %3 63 283 9€3
1dgs2 4dgat
] |
y ] y 10 y ZHW 9-2
X ‘ &) 8€3 ! e
\4 ON ON v
- e x1e1 000 x1b1 LEL ___=x
N al €1 N
<&z
eOTW JUAN]TS APPS-@RE ove abed styjz uo sdyojtoedes 1Y
4dgeat 4dgoz2 1dgaz1
- . . . B -1 _—
(T - SUJN} JO JBQUNUIXGL'@ + G2°T :(UT) Y3bUal autM ) eed 13
UM #p2 uaomm ua&ﬂm
_ac—1 s [ U] ’ ] py  ZHW 2-0
9400 @T-@S-L X Ou v€d 23
2400 2-@G-1 ix v ON N
= x162 112 %122 LIZ] =%
1UOT30NURSUOD PTOUO] ON 21 11 M

S493[14 Ssed mo




Page 94

1102/11/9
p 3o p abey poom g
3 nay
eyt 4 Moal
o
Oo NQ mF\_n_u A Jojedsusb setq 3oeq Agal
|_
E
— A
1IW102N2aa
20
0002N2 =
SeET 19 = EELR I
vy I
wetr  Sd 1 2
4% INId OND
A@@2/4nT "
ABR2/ PN * >8m\.._3H H £ €4 NaHS/[—
227| 619 813 ant X91°€
213 == 8I18SN1 M
€y
. X1 200 =
HngeT _) 9y 01d S20SX9MW
N
NN 919 19 royrs
SPT6NT
h@g2/4nT* - agg/dnt” €11
31
pJeoq JO W0330Q U0 Pajunol 83
~@eS 4n1g*
120
auay sueadde uamog XhH\L_ . v
208NT
e +——O ool
EL 2N tdl
99
208NT
7N 21
3dg oL
| 4nsve”
o dneve” Hneat _| 623
229 9944
1S
22

i)y




Page 95




Page 96




Page 97




D7 COMPANY

UNIQUE ELECTRONIC EQUIPMENT IN KIT FORM



