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HIGH SPEED PULSE GENERATOR
WITH 60 ps RISE TIME, 100 ps FALL TIME

SERIAL NUMBER:

BOX 5120, LCD MERIVALE
OTTAWA, ONTARIO
CANADA K2C 3H4
TEL: (613) 226-5772
FAX: (613) 226-2802



WARRANTY

Avtech Electrosystems Ltd. warrants products of its manufacture to be free
from defects in material and workmanship under conditions of normal use. If,
within one year after delivery to the original owner, and after prepaid return by
the original owner, this Avtech product is found to be defective, Avtech shall at
its option repair or replace said defective item. This warranty does not apply to
units which have been dissembled, modified or subjected to conditions
exceeding the applicable specifications or ratings. This warranty is the extent of
the obligation assumed by Avtech with respect to this product and no other
warranty or guarantee is either expressed or implied.

TECHNICAL SUPPORT

Phone: 613-226-5772 or 1-800-265-6681
Fax: 613-226-2802 or 1-800-561-1970

E-mail: info@avtechpulse.com
World Wide Web: http://www.avtechpulse.com
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INTRODUCTION

The AVP-3S-C is a high performance instrument capable of generating up to 10V into
50Q loads at repetition rates up to 1 MHz. The rise time is less than 60 ps, and the fall
time is less than 100 ps. The pulse width is variable from 0.2 to 2 ns.

Instruments with the "-P" model suffix can generate 0 to +10V, whereas instruments
with the "-N" model suffix can generate 0 to -10V.

Instruments with the "-PN" suffix have two output connectors, only one of which is active
at a time. One provides positive pulses, the other provides negative pulses. A front panel
switch determines which output is active.

The output is designed to drive 50Q loads. (A 50Q load is required for proper
operation.) The output is AC-coupled.

This instrument is intended for use in research, development, test and calibration
laboratories by qualified personnel.



AVAILABLE OPTIONS

The AVP-3S-C is available with several options:

-EA Option: the output amplitude can be controlled by an externally generated 0 to
+10V analog control voltage.

-ECL Option: the input trigger levels are ECL, rather than TTL.

-EO Option: the output offset can be controlled by an externally generated 0 to +10V
analog control voltage.

-EW Option: the output pulse width can be controlled by an externally generated 0 to
+10V analog control voltage.

-M Option: a monitor output is provided.
-OS Option: an externally generated DC offset can be added to the output.

-OT Option: an internally generated DC offset, controlled by a front-panel dial, can be
added to the output.



SPECIFICATIONS

Model: AVP-3S-C'

Amplitude3*®: (50 Ohm load) 0 - 10 Volts

Pulse width®: (FWHM) 0.2-2ns

PRF: external trigger mode: 0 Hzto 1 MHz
internal trigger: 100 Hz to 1 MHz

Rise time (20%-80%)": < 60 ps

Fall time (80%-20%)’: <100 ps

Polarity: specify -P, -N, or -PN

Dual-Polarity Option Style:

Two outputs (+ and -). Only one active at a time.

Two channel option:

Optional’.

Propagation delay:
(Ext trig in to pulse out)

< 70 ns (Ext trig in to pulse out)

Jitter, Ext trig in to pulse out:

115 ps

DC offset or bias insertion:

Optional®. Apply required DC offset or bias in the range of + S0V (250 mA max) to back panel
solder terminal.

Trigger required:

Ext trig mode: +5 Volt, 50 ns to 500 ns (TTL)

Sync delay: Variable 0 to 500 ns (sync out to pulse out)
Sync output: (-B, -C only) +3 Volts, 200 ns, will drive 500
Monitor output option*': Provides a 20 dB (x10) attenuated coincident replica of main output
Connectors:
OUT, MONITOR: SMA
TRIG: BNC

Optional accessory kit:

Add the suffix "-AK1" to the model number to include the recommended
accessory kit. Consists of three SMA, 18 GHz, 2 Watt attenuators
(10, 20 & 30 dB) for use on the output, and two 50 Ohm, 1 GHz, 1 Watt
feed-through terminators (one SMA, one BNC) for use on external trigger inputs.

Power requirement:

100 - 240 Volts, 50 - 60 Hz

Dimensions (H x W x D):

100 mm x 430 mm x 375 mm (3.9” x 17" x 14.8")

Chassis material:

anodized aluminum, with blue plastic trim.

Mounting, Temperature range:

Any, +5°C to +40°C
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-C suffix indicates stand-alone lab instrument with intemal clock and line powering. No suffix indicates miniature module requiring DC power and
external trigger. (See hitp://www.avtechpulse.com/formats for details of the four basic instrument formats).

-B suffix indicates IEEE-488.2 GPIB and RS-232 control of amplitude, pulse width, PRF and delay (See hitp://www.avtechpulse.com/gpib).

For analog electronic control (0 to +10V) of amplitude, pulse width or DC offset suffix model number with -EA or -EW or -EQ. Electronic control units
also include standard front-panel controls. -EW not available on -B units.

For operation at amplitudes of less than 20% of full-scale, best results will be obtained by setting the amplitude near full-scale and using external
attenuators on the output.

For 20-500 ns pulse width, suffix model number with -W. Rise times increase to 150 ps for -W units. -W units have a propagation delay of 30 ns.
Indicate desired polarity by suffixing model number by -P or -N (i.e. positive or negative) or -P-PN or -N-PN for dual-polarity option where the suffix
preceding -PN indicates the polarity at the mainframe output port.

For the two channel option, add the suffix -2CHPP for two positive outputs, the suffix -2CHNN for two negative outputs, or the suffix -2CHPN for the
one positive output and one negative output.

For the double pulse option add the suffix -DPP for a unipolar output, and add the suffix -DPN for a bipolar output. Note that the maximum amplitude
is reduced to 70% for DP option units.

Add the suffix -TNT to the model number to specify the Telnet / Ethemet control option.

10) For externally applied DC offset option suffix model number with -OS. The Avtech AVX-T bias tee can also be used to obtain DC offset. For intemally

generated DC offset option (0 to £5V) add suffix -OT or -EO to model number. (The -OT option is controlled by a front-panel dial, whereas the -EO
option can be controlled by a front-panel dial or by an extemal 0 to +10V voltage). -OT, -EO not available on modules.

11) For monitor option add suffix -M.
12)For ECL trigger option, add suffix -ECL.



EUROPEAN REGULATORY NOTES

EC DECLARATION OF CONFORMITY

We Avtech Electrosystems Ltd.
P.O. Box 5120, LCD Merivale
Ottawa, Ontario
Canada K2C 3H4

declare that this pulse generator meets the intent of Directive 89/336/EEC for
Electromagnetic Compatibility. Compliance pertains to the following specifications as
listed in the official Journal of the European Communities:

EN 50081-1 Emission
EN 50082-1 Immunity

and that this pulse generator meets the intent of the Low Voltage Directive 72/23/EEC
as amended by 93/68/EEC. Compliance pertains to the following specifications as listed
in the official Journal of the European Communities:

EN 61010-1:2001 Safety requirements for electrical equipment for
measurement, control, and laboratory use

DIRECTIVE 2002/95/EC (RoHS)

This instrument is exempt from Directive 2002/95/EC of the European Parliament and
of the Council of 27 January 2003 on the Restriction of the use of certain Hazardous
Substances (RoHS) in electrical and electronic equipment. Specifically, Avtech
instruments are considered "Monitoring and control instruments" (Category 9) as
defined in Annex 1A of Directive 2002/96/EC. The Directive 2002/95/EC only applies to
Directive 2002/96/EC categories 1-7 and 10, as stated in the "Article 2 - Scope" section
of Directive 2002/95/EC.

DIRECTIVE 2002/96/EC (WEEE)

European customers who have purchased this equipment directly from Avtech will have
completed a “WEEE Responsibility Agreement” form, accepting responsibility for



WEEE compliance (as mandated in Directive 2002/96/EC of the European Union and
local laws) on behalf of the customer, as provided for under Article 9 of Directive
2002/96/EC.

Customers who have purchased Avtech equipment through local representatives
should consult with the representative to determine who has responsibility for WEEE
compliance. Normally, such responsibilities with lie with the representative, unless other
arrangements (under Article 9) have been made.

Requirements for WEEE compliance may include registration of products with local

governments, reporting of recycling activities to local governments, and financing of
recycling activities.
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INSTALLATION

VISUAL CHECK

After unpacking the instrument mainframe and the transformer module, examine to
ensure that they have not been damaged in shipment. Visually inspect all connectors,
knobs, and handles. Confirm that a power cord and an instrumentation manual (this
manual), are with the instrument. If the instrument has been damaged, file a claim
immediately with the company that transported the instrument.

POWER RATINGS
This instrument is intended to operate from 100 - 240 V, 50 - 60 Hz.

The maximum power consumption is 57 Watts. Please see the “FUSES” section for
information about the appropriate AC and DC fuses.

This instrument is an “Installation Category II” instrument, intended for operation from a
normal single-phase supply.

CONNECTION TO THE POWER SUPPLY

An |EC-320 three-pronged recessed male socket is provided on the back panel for AC
power connection to the instrument. One end of the detachable power cord that is
supplied with the instrument plugs into this socket. The other end of the detachable
power cord plugs into the local mains supply. Use only the cable supplied with the
instrument. The mains supply must be earthed, and the cord used to connect the
instrument to the mains supply must provide an earth connection. (The supplied cord
does this.)

A Warning: Failure to use a grounded outlet may result in injury or death due to
electric shock. This product uses a power cord with a ground connection. It must be
connected to a properly grounded outlet. The instrument chassis is connected to the
ground wire in the power cord.

The table below describes the power cord that is normally supplied with this instrument,
depending on the destination region:
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Destination Region Description Manufacturer Part Number
Volex (http://www.volex.com 17850-C3-326
Continental Europe SE ur:'o';() e”a23((2)I\E/E57/Z| (htp )
chuko +30Hz | Qualtek (http://www.qualtekusa.com) | 319004-T01
United Kingdom 2?3\/1, 35%?42 Qualtek (http://www.qualtekusa.com) 370001-E01
) SEV 1011, 2 .
Switzerland 30V, 50Hz Volex (http://www.volex.com) 2102H-C3-10
Israel Sl 32, Volex (http://www.volex.com) 2115H-C3-10
220V, 50Hz : ) )
North America, NEMA 5-15, .
and all other areas 120V, 60 Hz Qualtek (http://www.qualtekusa.com) 312007-01

PROTECTION FROM ELECTRIC SHOCK

& Operators of this instrument must be protected from electric shock at all times. The
owner must ensure that operators are prevented access and/or are insulated from
every connection point. In some cases, connections must be exposed to potential
human contact. Operators must be trained to protect themselves from the risk of
electric shock. This instrument is intended for use by qualified personnel who recognize
shock hazards and are familiar with safety precautions required to avoid possibly injury.
In particular, operators should:

1. Keep exposed high-voltage wiring to an absolute minimum.

2. Wherever possible, use shielded connectors and cabling.

3. Connect and disconnect loads and cables only when the instrument is turned off.

4. Keep in mind that all cables, connectors, oscilloscope probes, and loads must
have an appropriate voltage rating.

5. Do not attempt any repairs on the instrument, beyond the fuse replacement
procedures described in this manual. Contact Avtech technical support (see
page 2 for contact information) if the instrument requires servicing. Service is to
be performed solely by qualified service personnel.

ENVIRONMENTAL CONDITIONS

This instrument is intended for use under the following conditions:

a) indoor use;

b) altitude up to 2 000 m;

¢) temperature 5 °C to 40 °C;
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d) maximum relative humidity 80 % for temperatures up to 31 °C
decreasing linearly to 50 % relative humidity at 40 °C;

e) Mains supply voltage fluctuations up to £10 % of the nominal voltage;

f) no pollution or only dry, non-conductive pollution.
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FUSES

This instrument contains four fuses. All are accessible from the rear-panel. Two protect
the AC prime power input, and two protect the internal DC power supplies. The
locations of the fuses on the rear panel are shown in the figure below:

/@(D
]

Fuses #1 and #2 Fuse #4 Fuse #3
(AC fuses) (DC fuse) (DC fuse)

AC FUSE REPLACEMENT

To physically access the AC fuses, the power cord must be detached from the rear
panel of the instrument. The fuse drawer may then be extracted using a small flat-head
screwdriver, as shown below:

Pry out the fuse
drawer using a
screwdriver.

Fuse
Drawer
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DC FUSE REPLACEMENT

The DC fuses may be replaced by inserting the tip of a flat-head screwdriver into the
fuse holder slot, and rotating the slot counter-clockwise. The fuse and its carrier will
then pop out.

EFUSE RATINGS

The following table lists the required fuses:

Nominal Recommended Replacement Part
Fuses Mains Rating Case Size | Littelfuse Part | Digi-Key Stock
Voltage Number Number
0.5A, 250V,
#1, #2 (AC) | 100-240V Time-Delay 5x20 mm | 0218.500HXP F2416-ND
0.8A, 250V,
#3 (DC) N/A Time-Delay 5%x20 mm | 0218.800HXP F2418-ND
0.25A, 250V,
#4 (DC) N/A Time-Delay 5x20 mm | 0218.250HXP F2413-ND

The recommended fuse manufacturer is Littelfuse (http://www.littelfuse.com).

Replacement fuses may be easily obtained from Digi-Key (http://www.digikey.com) and
other distributors.
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FRONT PANEL CONTROLS
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4)

POWER Switch. This is the main power switch. When turning the instrument on,
there may be a delay of several seconds before the instrument appears to respond.

OVERLOAD Indicator. When the instrument is powered, this indicator is normally
green, indicating normal operation. If this indicator is yellow, an internal automatic
overload protection circuit has been tripped. If the unit is overloaded (by operating
at an exceedingly high duty cycle or by operating into a very low impedance), the
protective circuit will disable the output of the instrument and turn the indicator light
yellow. The light will stay yellow (i.e. output disabled) for about 5 seconds after
which the instrument will attempt to re-enable the output (i.e. light green) for about
1 second. If the overload condition persists, the output will be disabled again (i.e.
light yellow) for another 5 seconds. If the overload condition has been removed, the
instrument will resume normal operation.

This overload indicator may flash yellow briefly at start-up. This is not a cause for
concern.

PRF Range Switch. This switch sets the pulse repetition frequency (PRF) range of
the internal oscillator. The marked value of each position is the upper limit of the
10:1 range, approximately. The vernier dial directly below the switch varies the PRF
within the set range.

If this switched is set to the “EXT” position, the instrument is triggered by a signal
applied to the TRIG connector, rather than by the internal oscillator.

TRIG Connector. When the PRF Range Switch is set to “EXT”, the instrument is
triggered by a TTL pulse applied to this connector. The pulse must be at least 50 ns
wide.

When the PRF Range Switch is set to one of the four internal oscillator ranges, this
connector is an output, which supplies a 2V, 200 ns wide pulse for each trigger



5)

6)
7)
8)
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event. This output may be used to trigger oscilloscopes or other equipment.

Delay Controls. When the PRF Range Switch is set to one of the four internal
oscillator ranges, the main output is advanced or delayed relative to the TRIG
output pulse (item 3). The delay is variable up to 200 ns, approximately, using the
DELAY and DELAY FINE dials.

Pulse Width Control. This dial controls the pulse width.
Amplitude Control. This dial controls the amplitude.

OUT Connector. This SMA connector provides the main output. This output
requires a 50Q2 load to function properly.

Instruments with the "-PN" suffix have two output connectors, only one of which is
active at a time. One provides positive pulses, the other provides negative pulses. A
front panel switch (not shown in the drawing above) determines which output is active.
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REAR PANEL CONTROLS
4
9 6 —\ 5 1 —\ 3 —\
‘AON 08, GND,
N, BOO \

i o/ 1

. AC POWER INPUT. An IEC-320 C14 three-pronged recessed male socket is
provided on the back panel for AC power connection to the instrument. One end of
the detachable power cord that is supplied with the instrument plugs into this socket.

. AC FUSE DRAWER. The two fuses that protect the AC input are located in this
drawer. Please see the “FUSES” section of this manual for more information.

. DC FUSES. These two fuses protect the internal DC power supplies. Please see the
“FUSES” sections of this manual for more information.

. OS INPUT CONNECTOR. (Present on units with -OS option only.) A DC offset in
the range of 50V (250 mA max) may be applied to this solder terminal. The DC
offset will appear on the output. When this feature is not used, the OS input should
be connected to ground (using the adjacent GND connector). This is especially
important when driving loads containing a diode.

. GND CONNECTOR. (Present on units with -OS option only.) This solder terminal is
connected to ground. It may be used to ground the OS input connector.

. MON OUTPUT CONNECTOR. (Present on units with -M option only.) This SMA
connector output provides a 20 dB attenuated coincident replica of main output, for
monitoring purposes.

. OFFSET ON/OFF SWITCH & OUTPUT. (Present on units with -EO or -OT options
only). This switch enables the offset feature when it is set to “ON”. When it is set to
“OFF”, no offset is added to the output. The internally generated offset is available
at the “OFFSET OUT” BNC connector, for monitoring purposes. To add an offset to
inverted pulses on units with the dual polarity option (-PN), connect this terminal to




the DC terminal of the inverting transformer (see the “POLARITY INVERSION”
sections in this manual for further details).

. AMP SWITCH & INPUT. (Present on units with -EA option only.) To control the
output amplitude with an external voltage, set the rear-panel switch to the “EXT”
position and apply 0 to +10V to the adjacent connector (R 2 10kQ).

. PW SWITCH & INPUT. (Present on units with -EW option only.) To control the
output pulse width with an external voltage, set the rear-panel switch to the “EXT”
position and apply 0 to +10V to the adjacent connector (R 2 10kQ).

18
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GENERAL INFORMATION

BASIC TEST ARRANGEMENT

The AVP-3S-C should be tested with a sampling oscilloscope with a bandwidth of at
least 15 GHz to properly observe the high-speed waveform. (The cables and
attenuators must also have a bandwidth of at least 15 GHz.) A typical test arrangement
is shown below:

AVTECH SAMPLING
PULSER OSCILLOSCOPE
BW > 15 GHz
Mcl\(l)%ggg-?g; 50 OHM INPUT
40 dB
AC ATTENUATOR
POWER
)
L/ TRIG TRIG
CONNECTOR CONNECTOR

ALL CABLES: 50 OHM COAXIAL

The attenuators are required to prevent damage to the sampling oscilloscope. A 40 dB
attenuator with sufficient voltage rating should be used on the main output.

BASIC PULSE CONTROL

This instrument can be triggered by its own internal clock or by an external TTL trigger
signal. When triggered internally, two mainframe output channels respond to the trigger:
OUT and SYNC.

e OUT. This is the main output. The maximum output voltage is 10V.

e TRIG. The TRIG pulse is a fixed-width TTL-level reference pulse used to trigger
oscilloscopes or other measurement systems.

The TRIG output precedes the main output. These pulses are illustrated below:
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TRIG —> <— 200 ns, FIXED

(generated by the —l I 2V, FIXED
internal oscillator)

DELAY ; PULSEWIDTH

AMPLITUDE,
MAIN OUTPUT VARIABLE

When triggered externally, the TRIG connector acts as an input. The delay controls do
not function in this mode. This illustrated below:

>50ns
A
TRIG TTL LEVELS
(external input) (OV and 3V-5V)
<+—i PROPAGATION DELAY (FIXED)
PULSE WIDTH
—
AMPLITUDE,
MAIN OUTPUT [ VARIABLE

AMPLITUDE INTERACTION

Some properties of the output pulse may change as a function of the amplitude setting.
For some demanding applications, it may be desirable to use a combination of external
attenuators and the amplitude pot to achieve the desired output amplitude.

POLARITY CONTROL

Instruments with the "-PN" suffix have two output connectors, only one of which is active
at a time. One provides positive pulses, the other provides negative pulses. A front panel
switch determines which output is active.
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MINIMIZING WAVEFORM DISTORTIONS

USE 500 TRANSMISSION LINES AND LOADS

Connect the load to the pulse generator with 50Q transmission lines (e.g. RG-58 or RG-
174 cable).

This instrument requires a 50Q load for proper operation. It will not properly drive a
high-impedance load. The output stage will be damaged if it is operated into an open
circuit (or any other high impedance). Failures due to improper output loading are not
covered by the warranty.

USE LOW-INDUCTANCE LOADS

Lenz’s Law predicts that for an inductive voltage spike will be generated when the
current through an inductance changes. Specifically, Vspie = L % dlioap/dt, where L is
the inductance, l.oap is the load current change, and t is time. For this reason, it is
important to keep any parasitic in the load low. This means keeping wiring short, and
using low inductance components. In particular, wire-wound resistors should be
avoided.

PREVENTING DAMAGE

The AVP-3S-C may fail if triggered at a PRF greater than 1 MHz.

This unit is designed to operate into a load impedance of 50 Ohms and the output
stage will be damaged if it is operated into an open circuit (or any other high
impedance). Failures due to improper output loading are not covered by the warranty.

The lifetime of the switching elements in the pulse generator module is proportional to the
running time of the instrument. For this reason the prime power to the instrument should
be turned off when the instrument is not in use.



22

MECHANICAL INFORMATION

TOP COVER REMOVAL

If necessary, the interior of the instrument may be accessed by removing the four
Phillips screws on the top panel. With the four screws removed, the top cover may be
slid back (and off).

Always disconnect the power cord before opening the instrument.

There are no user-adjustable internal circuits. For repairs other than fuse replacement,

please contact Avtech (info@avtechpulse.com) to arrange for the instrument to be
returned to the factory for repair.

A Caution: High voltages are present inside the instrument during normal operation.
Do not operate the instrument with the cover removed.

ELECTROMAGNETIC INTERFERENCE

To prevent electromagnetic interference with other equipment, all used outputs should
be connected to shielded 50Q loads using shielded 50Q coaxial cables. Unused
outputs should be terminated with shielded 50Q coaxial terminators or with shielded

coaxial dust caps, to prevent unintentional electromagnetic radiation. All cords and
cables should be less than 3m in length.

MAINTENANCE

REGULAR MAINTENANCE
This instrument does not require any regular maintenance.

On occasion, one or more of the four rear-panel fuses may require replacement. All
fuses can be accessed from the rear panel. See the “FUSES” section for details.

CLEANING

If desired, the interior of the instrument may be cleaned using compressed air to
dislodge any accumulated dust. (See the “TOP COVER REMOVAL” section for
instructions on accessing the interior.) No other cleaning is recommended.



s

PETBAEIDTONVEN - P 1) Z

E e WL

>BSIE0dH ‘SSINHHED

K4 81 3 K- 8L L

Ava
[- -] [ -] -4 w & e @IND-t0
«s [ 2] -4 w [ te @und-©
-4 < -4 154 Se2 Sz ND-D
-4 -4 -4 e Se2 7> EM-1D
ST S RAS-A B0 N0 B8 WA I
[5: 4 S 5 -4 -4 -4 NERD-1D
12 12 12 o [} [} NED- 1D
-7 Sz -7 -4 ®° - 4 - 19
= Y. -4 [: 4 w %€ IAHM- N
= ¥4 £ 4 w w - SOvE-&
73 - -] 19 S95 SIS S Ima-v
S S 10 ) f7: 7] 75 sw NVOHE - IV
SR GB)vAED1-AM TIN YIS N Bd DWW 02
€ (>4 (> 51 S0 [114 MUND - €D
[ 4 ® -4 5113 -1 4 114 MIAND-D

%

woonanoon) - FEE
v.om—ﬂ 9 824 NOLNOQINWOCSILEEN | |
wr N
NERD 1
Sr QND
WY
a
28 )
oMY YO 4
ao e aN-gaed |
NOTIODEN
ond 08,5t LONNG
ao mAmmAMmmm
OTOON Y2+

UL

ZED0X 0520 ‘1000261 eI |
— )
TINCCAAHLNG tBMOd OHOO z
(-4
[ m
FUMLE JORIELCO SR - &
/puros yesABury _ - 1__Zroose €0t
/proyseipEs L g m
N ; “WEBAY
Iﬁ ._ — R 1 0 100z
B TTOL 0T
.z |» ﬁl Ir> i ﬂ\
Y1 A
ZE0X 810 BID2U06LYORN =~ 4
ot X , ] A%
ONIMO) ON wOd | VT_II A+
(>4 |
AXPOSAN UM LN

SAVHOVIA ONIFIM

H3IMOd IV 40 ONIFIM



° — s _ 14 —’ £ T — T

WEMSIRNESL - DAY 651 Z

uosiAee @«eg

ATNS MO 0000 IV LTOANOT

oaL

b hL___
L]
——]ast _

BSI0Y9 __.

— |*>H—0

1

T fr——

€ —

M — e SUmEpAS T 1

° SurpuwTres 160d

¢

Py —

— = -
osriory

1

T f—

<

v —

s

bl AST

o = IAS I+

Ao 1=

> _ s _ ’ _ : [ : _

€/1 'A1ddNS ¥3MOd 24 3OVLTOA MO - X851 90d



, | n | | St N _
ESIRIORS) - P = : : V™ —
e | -
ORUCH TVIDAHFO ANV 0a0d :
Knﬁhvhi OA0UK sv v
. . 1
_ ﬂl}.e.n_éﬂ $ T @ _
.___|.|®
_.
10 O

§

—

KO

T
OO

==
T .|
st AT ors
TEENMOTIL
ax
= TIRMONION) | ﬂ_
«
— - HBL
£y
: 1201 90-2C
1SN0 I ]
AST |
AOSILY,
fOY m T __
o A p—y— I_|
_ ADT
o .
0! | owuouaswn~
if L
sssssssss
ETTIVASNI ATINARION SSVAIAS ¥ CRL MR
KU YR -
§58%52555% i
SV (@RS ASEINDOL = |
= VeEDIS mN A0 GNBIEDAS T T >
= e ac
nosper_J_ Aosany_ In..uﬂvlnl —
oS w3 BT
WNOOL-€1¥Er__ |
| TS
=
SOOTISHL T V( | |
| ; ost10v9
T2,
P TR ]
| a




CEITTVAISNIXTTWRIONION U IO AH GEHOLMS AS |- A1°0

- 130 AT
- olhlﬁ
v w.

U T

:
B o
ag@'—"" %@—Ih

|
:

9?‘;@—“"

Tozowv

(| 1Ly
L so—faw aob b

-is Ed “
[ 1 4 | §

™ 1 el 4
1o aNo
. Exl

a
NS Y I WHO $TU0) GBSN ATTHRIDNLON

T D T : u_ “Ac ! __m.._
i ___. ><..“«.Ev .-\OINIr__.
o

£/€ "A1ddNS JY3IMOd DA IOVLITOA MO - M8SlL 92d




’ _

5" 8ILE0\GD) - PO V-ANPIROO Y-ANDLGASRN:Z

3 . SO02AON-€ s

80d TOYINOOD v-AN
ou |

v
©-95%0r9
: Ndny
¢ FL L]
O0ArZ
) 4
|)\/\fl___. &W | |
3 ® =
€
¥DARTT
g 0_ ==
aseﬂ.gnm n
o
g g
2] | d L]
|s/\/\:|—__. — —
] YLD
§E878L2
83 g
IV
.__T._.n: v
28 3] I
oawvn |©9 44
1A0
o
.___ ams
)
G
AAA—AAA
h ) ory
2
>08=_.M
LE6YNL  LEGNI
S_ 2_
TEY0re T-SYY0Y9
mv LEOPNT  LEGINE ”E ONINIVA AH ONINIVM AR
x x
a

_ z _ [

AlddNS J3MOd Od IDVLITOA HOIH - 8891 90d




9 H _ 14 3 _ T t

‘RS BRIAVISIL PLeuna - P Rl Phd UNVD P02 (INVD N0Z+0Z (NVD Doz UNYLD 0L + 1001 aNvD e UWDRZ  (X10d) NS0+ (R0 NZT €D
2 WOZAONGE wwo Nz uNvD P2y UWNWDRZ  (K10d) 1250 + UNYD 0L UNVD ALY (KI0d NSO+ K10d) M 2T (R0 PECWO+Z0 7D
- (R10d) P 610 + (K10d) P 2T ANVD ALY (KI0d) 1510 + (K10d) N 22 NN (*10d) 1 50 (x10d) n €200 + Z0 430 OdN) 400000 +000L (12D
LVTTIOSOWEIA VO o, -Q35N 10N 020 - x10d) 0 250 (x10d) 1 €200 + ZD (K10d) G100 +10  (K10d) N 200 + 200 20 OaN) 2900001 + D001 HDON HaB +@0L 0D
FGV LSV 'SAOLS S} 'SST-THN ETUN ION VLIRS S50 IV XV ¥ THENT WIol IR WG SR WT SUNTN T v
TWVLSNOY LON 'SIOLS § SHT30HN .
6dv0 12160 20 340 1O v (10d) 1 €200 + 20 (K10d) NSI0+890 XD
OB HNOr 803
630 OdN) 2 0000k + 00004 (X10d) NP0 DD L
62 0L 5 WOH Z1d LOd K10 FONWHO (€ 4 0N P8t WI0d) H0EE + ey 1D < SR 00t
5 O.L(0S WOH €1 10d A10 3ONVHO (€ dnvo 8o ooz 11
028 OLYIO 110 IR (19 dVONRAL 35N) 90 @040 Hoy D - NS
SROBE NI YTUoS SRR SYREAT @ A
= og1 w 1

STONVY TI0N >0 s
ATISDA W OMLANY
..... -0 e v X
" 104 AVTEA 3ND ¢ = _ = ot
r1a N o o __
ﬁsaﬁ. RIS NEHA 0arTHoON01+440000 1 3H100T

_ 0= £ =~ g1 1
$O
= -0 & 0 am
VESLIN 1xg ““

A9(CO0*IT0:7HIO
o

{9TINE £9T9INL

ra sa Il
amstgo ::li..unu___: t
e ©
< 0 I
£} ot (4%81-0) AN-610¢08
N
STONV I ON ANV __f.v
S1OF AV T OML
NI =
ONIS FLI 04N §9039+0001 JHA 1 >
A5 M
CTADVIL = z 1Y o e_n_v
= o |1m 7
W“ 7 l_ AST+ VIZTUSWA =
o = =
ot
17ere Ho== gdo=—= VLOBSTUNAL
X o2 [0—1— TEOATY [ o ] [t ~0A SPINI a0zt
, St i) B il mr FISTPINS _ i,
1no ol -3 o "o o
O— Iml_ Al [=]] del T -4 _.".X +—2 D I._IX 978N
va o1 v Jo— a0 q H
ot [o- L =3 v [0 —
2 m o = i 1
T o ONSUYIIWNOASLAEAS ' B EI00S-ONVH
T s
A=A Ay *
il YN oAF— T anro
(2240 o= adozt .___l..__l_‘vg
ey I 1<re ro=——= o
120 [t SO [
] XD 0
X.aHI ] o —rX " .m - 7 <
M N—
— N = Mian
FISTPINS via =
daro a0
ey
4 I

’ [ ; _ ’ _ : _ : _

1

1INDAI0 IO L ANV JOLV1110SO - 99¢1 90d



9 s

HOS WA Orb-AV-dAVO-{SH-AV-dAY - QP et Z
YD
w LORIASY _ € [ ]
AS*
SNOILJOW- '03- ‘M3~ ‘V3 ‘O{EAH'ZAH'SL LIAV-dAY NS ] =
AT
@ o1
{ATNOSLINAWNIN
INNOO =
S EBNLON = 1Y
"3 e crad-]
z GNDSHD ESNLON=€Y
» =" GEBNLON= ST ESNLON ° SY
=z E5NLON =¥ ESNLON = vy
L7 M AOXS = 66 VLEGHNI © €0 bIiad ]
NN = AQ00t = 84 VLESYN) » 20 NOUZENS = LY
3 m (mogei‘eg) VAN'OM Y OZ)
A VIA <a.r_&oh N B ﬁ 0O P4
aN < @
Md Qe
ANV Qe——ry ano @< 291
oL O AH OK rNiia
Bl b ae — — anosHo V¥ o
n o axo ] —BTEwESRT
$0 0— ano Q- \J o
AS1 0y AST+ O $91EDL HLLM BN-#4-71 VO
(SMm'98) VAN'OM Y ¥Z)
T-0MW AN ORLL
a INNCO
a fa
S
1
1
NNCO <
(SLINNLO- ONV '03-'50- ¥04)LNO SO
ATNOSUNN O
v
=6) L1 B
~ T-LL009 J3TBY NVULS
~OI— - 92 2-1200% NNOD OMMIM
| ] = m Cl m 2999079 SHIMABHEID _
< st NAMOG-IU VN IEY
9

29
L2y
2

[ _
Bl . ) AINOSLINA 10~ GNV O3 80

$-2090%9 NNOD DNM
OMYIZA

-0090%0 -NNOD ONHIM
DMYOZ 3t

L Wl BY NVHLS

ASl+

ASe
As+

ASY

OI0 ONAYT+
OTOON'AYT+

[}
H3S160d

5 _ : T

S1INN JAILISOd - ONIFHIM NIVIA




PERFORMANCE CHECK SHEET

30



Fb 4ol



