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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: 888-670-8729 (USA & Canada) or +1-613-226-5772 (Intl)
Fax: 800-561-1970 (USA & Canada) or +1-613-226-2802 (Intl)

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

The AVB2-TC-C is a high performance monocycle generator. The output amplitude is
variable up to 300 Volts (peak-to-peak) into 50Q. The center frequency of the output
may be varied from 100-200 MHz. The repetition frequency is variable from 1 Hz to 10
kHz.

On standard models, the positive portion of the monocycle precedes the negative
portion. The -PN option allows this to be order to be reversed, using a front-panel
switch.

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

-PN Option: On standard models, the positive portion of the monocycle precedes
the negative portion. The -PN option allows this to be order to be reversed.

-R5 Option: This is the optional rack-mounting kit. The R5 rack-mount kit may also be
ordered separately.

HIGH-VOLTAGE PRECAUTIONS

A CAUTION: This instrument provides output voltages as high as £150 Volts, so
extreme caution must be employed when using this instrument. The instrument should
only be used by individuals who are thoroughly skilled in high voltage laboratory
techniques. The following precaution should always be observed:

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 amplifier 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.



SPECIFICATIONS

Model: AVB2-TC-C'

Center Freq. Range (MHz): 100-200

Center Freq. Tuning: Tunes full range, using a front-panel ten-turn control’.
Amplitude®*: (into 50 0 to 300 Volts,

Ohms) peak-to-peak

Max. pulse repetition rate: 10 kHz

Spurious signals: 26 dB (WRT peak)

Phase / Polarity:

Standard units: Positive portion leads, negative portion lags. Not adjustable.
With -PN option: Positive or negative leads, switchable.

Propagation delay:

< 300 ns (Ext trig in to pulse out)

Jitter: + 35ps + 0.015% of sync delay (Ext trig in to pulse out)
Trigger required: Ext trig mode: +5 Volts, 50 to 500 ns (TTL)

Sync delay: Sync out to pulse out: Variable 0 to 200 ns

Sync output: + 3 Volts, 200 ns, will drive 50 Ohm loads
Connectors: Out, Trig/Sync: BNC

Power requirements: 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:

Bench-top use. Add -R5 option for rack-mount kit.

Temperature range:

+5°C to +40°C

1) -C suffix indicates stand-alone lab instrument with internal clock and line powering. (See http://www.avtechpulse.com/formats

for additional details of the basic instrument formats).
2) -B suffix indicates IEEE-488.2 GPIB and RS-232 control of amplitude, pulse width, PRF and delay (See
http://www.avtechpulse.com/gpib).

3) For electronic control (0 to +10V) of amplitude or frequency suffix the model number with -EA or -EF. (The -EF option is not

available on -B units). Electronic control units also include the standard front-panel controls.

4)  For operation at amplitudes of less than 10% of full-scale, best results will be obtained by setting the amplitude near full-scale

and using external attenuators on the output.




ORIGINAL QUOTATION

Date: Thu, 04 May 2006 15:17:15 -0400
From: Avtech Sales

Subject: Re: Monocycle Generator

To: Jason Kim

MJL Crystek, Inc.

jason@mjlinc.com

Jason,

I am pleased to quote on a reduced-amplitude model as follows:

Quote number: 13256
Model number: AVB2-TC-C-MJLA
Description: 100-200 MHz, 300 Vpp Monocycle Generator

-MJLA option: reduces the maximum amplitude from the standard 400 Vpp to
300 Vpp.

Other: as per the standard AVB2-TC-C described at
http://www.avtechpulse.com/monocycle/avb2-tc

PDF datasheet:
http://www.avtechpulse.com/catalog/page085 catll_avb2 revision4.pdf

Price: $xxxxx US each, Ex-works, Ottawa, Canada. Before discount.
Quote valid for: 60 days

Estimated delivery: 60-75 days after receipt of order.

Regards,
Dr. Michael J. Chudobiak
Chief Engineer

-—-- Avtech Electrosystems Ltd. --~-=--cc-—mmmmmmmmaa— since 1975 ---
PO Box 265 ph: 613-226-5772 Box 5120
Ogdensburg fax: 613-226-2802 LCD Merivale
New York email: info@avtechpulse.com Ottawa, Ontario
USA 13669-0265 http://www.avtechpulse.com/ Canada K2C 3H4

Pulse Generators - Laser Diode Drivers - HV Amplifiers
Monocycle Generators - Impulse Generators - Pulse Amplifiers
Current Pulsers - Function Generators - Frequency Dividers - and more!

Free catalog & newsletter ~ http://www.avtechpulse.com/request/

jason wrote:



> Dear Dr. Michael J. Chudobiak

>

> Thanks for your kind answer.

> Finally, the user want 100-200 MHz, 300 Vpp (instead of 400Vpp) Monocycle
Generator from AVB2-TC-C

> Could you give me a quotation one more time ?
>

> Best regards,

> Jason Kim

> MJL Crystek, Inc.

>

> —mm-- Original Message —-----

> From: "Avtech Sales”

> To: "jason"

> Cc: "Avtech Sales"

> Sent: Wednesday, May 03, 2006 10:20 PM

> Subject: Re: Monocycle Generator

>

>

>> To: Jason Kim
>> MJL Crystek, Inc.
>> jason@mjlinc.com

>> Jason,

>> The AVB2-TB-C-USCA was a special version of the AVB2-TB-C, which had an
>> extended center frequency range of 50 to 120 MHz (instead of 50 to 100
>> MHz) and a reduced maximum amplitude of 300 Vpp (instead of 400 Vpp).

>> If this user now wants to operate at 100 to 200 MHz, then the standard
>> AVB2-TC-C (or the GPIB-controllable AVB2-TC-B) should be suitable. No

>> special modifications or model numbers are needed. I am pleased to quote
>> as follows:
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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
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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, examine to ensure that it has not been damaged in
shipment. Visually inspect all connectors, knobs, liquid crystal displays (LCDs), and the
handles. Confirm that a power cord and 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:' OE %?;3%\E/E570/|: (htp )
chuko , Z | Qualtek (http://www.qualtekusa.com) | 319004-T01
. . BS 1363,
United Kingdom 230V, 50Hz 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 P volex.
North America, NEMA 5-15, .
and all other areas 120V, 60 Hz Qualtek (http://www.qualtekusa.com) 312007-01

PROTECTION FROM ELECTRIC SHOCK

A 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.
2.

Keep exposed high-voltage wiring to an absolute minimum.
Wherever possible, use shielded connectors and cabling.
Connect and disconnect loads and cables only when the instrument is turned off.

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

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:

1.
2.
3.

indoor use;
altitude up to 2 000 m;
temperature 5 °C to 40 °C;



. maximum relative humidity 80 % for temperatures up to 31 °C decreasing
linearly to 50 % relative humidity at 40 °C;

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

. no pollution or only dry, non-conductive pollution.

14
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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
7 1

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




DC FUSE REPLACEMENT
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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.

FUSE 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
#1, #2 (AC) [ 100-240v | 9> 250V. | 500 mm | 0218.500HXP | F2416-ND
’ Time-Delay ’
1.6A, 250V,
#3 (DC) N/A Time-Delay 5x20 mm | 021801.6HXP F2424-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.



17

FRONT PANEL CONTROLS

10—\

\Wumn: ouT @

1. 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.

2. 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.

3. PRF Range Switch and Vernier. 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 range, approximately. The vernier dial directly below the switch
varies the PRF within the set range.

4. SINGLE PULSE Push Button. The "SINGLE PULSE" push button will trigger the
instrument manually for one cycle of output, when the "MODE" switch is in the "MAN"
position. Otherwise, the push button has no effect.

5. TRIG Connector. When the "MODE" switch is in the "EXT" position, this connector is
an input. The external trigger (50 ns or wider, TTL levels) is applied to this connector.

When operating in the "INT" mode, this connector is an output. A SYNC output is
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generated on this connector, to synchronize oscilloscopes or other measurement
systems.

6. Delay Range Switch and Vernier. This switch and one-turn dial sets the delay
between the main output and the TRIG output. The marked value of each switch
position is the upper limit of the range, approximately. The vernier dial directly below
the switch varies the delay within the set range.

7. ADVANCE/DELAY Switch. With this switch in the DELAY position, the leading edge
of the output pulse precedes the leading edge of the TRIG output. When in the
ADVANCE position, the leading edge of the TRIG output precedes the leading edge
of the main output.

8. MODE Switch. In the "INT" position the instrument is internally triggered and the
TRIG connector provides a SYNC output which allows one to trigger other
instruments, such as oscilloscopes.

In the "MAN" position a single pulse can be generated by pressing the "SINGLE
PULSE" push button. The TRIG connector is not used in this mode.

In the "EXT" position the instrument is triggered by a TTL-level pulse on the TRIG
connector.

9. FREQUENCY Controls. These dials vary the center frequency of the waveform (not
the pulse repetition frequency) between 100 and 200 MHz.

The “FINE” control varies the “dead space” between the positive and negative
pulses, and should initially be set to mid-range. When generating frequencies close
to 200 MHz, it will be necessary to set this control near the fully counter-clockwise
position. When generating frequencies near 100 MHz, set the control near the fully
clockwise position.

10. AMPLITUDE Controls. This dial provides continuously variable control of the peak
amplitude of the main output from 0 to the full-scale range value.

11.0UT CONNECTOR. This BNC connector provides the main output signal, into load
impedances of 50Q or higher.

A Caution: Voltages as high as £150V may be present on the center conductor of
this output connector. Avoid touching this conductor. Connect to this connector
using standard coaxial cable, to ensure that the center conductor is not exposed.

Units with the -PN option will have an additional switch controlling the polarity phase.
On standard models, the positive portion of the monocycle precedes the negative
portion. The -PN option allows this to be order to be reversed, using a front-panel
switch.
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REAR PANEL CONTROLS

Lz

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.

2) 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.

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

When triggering externally, the instrument can be set such that the output pulse
width tracks the pulse width on this input, or the output pulse width can be set
independently.
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GENERAL INFORMATION

BASIC TEST ARRANGEMENT

The AVB2-TC-C should be tested with a sampling oscilloscope with a bandwidth of at
least 2 GHz to properly observe the high-speed waveform. (The cables and attenuators
must also have a bandwidth of at least 2 GHz.) A typical test arrangement is shown
below:

AVTECH SAMPLING
PULSER OSCILLOSCOPE
BW > 2 GHz
Még‘,ﬂﬁggg; 50 OHM INPUT
60 dB
AC ATTENUATOR
POWER
Ny
L/ TRIG TRIG
CONNECTOR CONNECTOR

ALL CABLES: 50 OHM COAXIAL

The attenuators are required to prevent damage to the sampling oscilloscope. A 60 dB
attenuator with sufficient voltage rating should be used on the main output. Avtech
suggests the Midwest Microwave ATT-0527-XX-SMA-07 family of fixed 12 GHz, 20
Watt attenuators for use with the AVvB2-TC-C.

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.

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

When the ADVANCE/DELAY switch is set to “ADVANCE”, the TRIG output precedes
the main output. These pulses are illustrated below:



TRIG ~—» <— 200 ns, FIXED

(generated by the _|
internal oscillator)
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I 2V, FIXED

DELAY 1/1

MAIN OUTPUT

* PEAK-TO-PEAK
AMPLITUDE,
VARIABLE

&

When the ADVANCE/DELAY switch is set to “DELAY”, the TRIG output occurs after the

main output. This illustrated below:

I 2V, FIXED

TRIG — <— 200 ns, FIXED
(generated by the _|
internal oscillator)
DELAY
1/f

MAIN OUTPUT _]

# PEAK-TO-PEAK
AMPLITUDE,
VARIABLE

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

>50ns
-

TRIG
(external input)

Y

The delay controls do

TTL LEVELS
(OV and 3V-5V)

PROPAGATION DELAY (FIXED)

MAIN OUTPUT

# PEAK-TO-PEAK
AMPLITUDE,
VARIABLE
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-PN OPTION

Instruments with the -PN option can set the instrument so that the negative portion of the
waveform precedes the positive portion. For instance, in this mode, the internally-triggered
delayed waveform would look like:

—_— —
TRIG 200 ns, FIXED

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

DELAY 1/f

CENTER  }

} PEAK-TO-PEAK
AMPLITUDE,

MAIN OUTPUT VARIABLE
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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, Vspike = L x dloac/dt, where L is
the inductance, loap is the load current change, and tis 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.
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PROTECTING YOUR INSTRUMENT

TURN OFF INSTRUMENT WHEN NOT IN USE
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. In the case of failure, the

switching elements are easily replaced following the procedure described in a following
section.

DO NOT EXCEED 10 kHz

The output stage may be damaged if triggered by an external signal at a pulse
repetition frequency greater than 10 kHz.

USE A 50 OHM LOAD

The output stage may be damaged if the output is not terminated into a 50Q load.
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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).

A Always disconnect the power cord and allow the instrument to sit unpowered for 10
minutes before opening the instrument. This will allow any internal stored charge to
discharge.

There are no user-adjustable internal circuits. For repairs other than fuse replacement,
please contact Avtech (inffo@avtechpulse.com) to arrange for the instrument to be
returned to the factory for repair. Service is to be performed solely by qualified service
personnel.

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

RACK MOUNTING

A rack mounting kit is available. The -RS5 rack mount kit may be installed after first
removing the one Phillips screw on the side panel adjacent to the front handle.

ELECTROMAGNETIC INTERFERENCE

To prevent electromagnetic interference with other equipment, all used outputs should
be connected to shielded loads using shielded coaxial cables. Unused outputs should
be terminated with shielded coaxial terminators or with shielded coaxial dust caps, to
prevent unintentional electromagnetic radiation. All cords and cables should be less
than 3m in length.
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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.



9 _ s ’ < T —

P8°6A EID\TOVSN - D" 2Y090uyoImas Lgadvsaun ;2 GENaN-Bed
0
2 z
s 00zkene 2 z
H8S189d HOJ “SSINUVH £30 oaL S IR
w” 8l 8t -8l .81 W2
ASSvaai
4] 0s v w 6e e @Nad- 10 = =
s (] s w 6 ve @ und- 3 z H
2 2 £ @& S’ % ND-20 woonanon|  BEE
-4 < -4 -1~ S€Z 5> a3y- 1 B
S SR S® 2 . 2 ] NIZD- 10 e R ]
[V iz ¥4 11 o1 19 NIRDO- 1D e Na
sz sz sz ® % ®° ai- 18 861 80d id
-] w -7 oy w [ MM - Y =
z w -4 o w 9 »ova-ev PRarteed 1
(73 [ -] 19 595 SIS 5 4 aIma-ov wary [ 3
1L 89 09 685 S€S o9 NMOUE- 1Y g [ 1
50 - M- T Y7, “ﬁ L]
E
€ €2 € 502 §0z g0z MIANLD - £ = _
f:-] ” [ 502 502 502 MAND - D _
(SUGA 008) SE0T TIALS 1N TZOEVHA IV DMV 02
L \/
Nv
ON-BQ6d —_—
‘unoJByues Aepuooes
sodpusb ssseyy = Bﬂ«u
“If8% €} 1S9S0]2 %PRS P LIOROq 1B Se.pM 0| pAuse.6 (eS| I
8 ‘feurus Buli £100-62061 XO0N | .
|
*280°0X JLE20 "1000-20061 XBIOW | R
NNOCNAULNG HBMQHE 2 2H00 - - 7
x
-]
* (U LUIE) JCRNPUOO SARDEN.d _ —
/pun06 e Amuwg e o
purosbyes ApEs v o
—l LA} _ A
o TR ST e T R O O a
280'0X B0 600020061 XBI0N ! oz o =
w=daz | at fa oy A+
(€100-TZ0-SHD STUIS NANIMD) ON-SZEVS K wOd b e K Pucs.ad ey paUmnb AQ A0S  DNINIVA
x
: ZIXW OS2I Y Lo s Q
) SNOPE2A - SUNIP SUR -

5 I : [ ; [ : [ : I :

HIMOd IV 40 ONIRIIM
SWVHOVIA ONIFdIM




9 _ s v ¢ _ z
05" Y85 1A20DIRS 1 - PP-2U090UNIMEVES| \gOdsa fun 7
uosiAed % 8 Ll
AlddNS H3aMOd 0Q/00 FOV.LI0A MO on
v
T9sror9 L 9s1orS |
o st
l _IL__.
e L1
srrory |I_. __.
] ] st
2 f—
¢ —
|4 — [ T T
M S ags | @4
3
¥ —
9 srrory
1
[ —
3
b o—
s
o —1
— =
)
a
; , n | " _ :




9 _ s v
P5'dATIESIGIAVIBSE - QPP"24090uUOIMS\aS | \add\sanfun:Z

. _ 2002428

@asg

NOILO310Hd 39V LT0A-H3A0 GNV '00/00

om

aseancs_] m.“u.u _
OF wiorcrrer | "
AT (CC..JA N T
I|H—==— =

s ] =T
sstop TR ) M, s

£ zu
rionciser — |
As- \NANNS

= ¥

os¢ xmoasL ascanes_| et ~ i
o O wor-civer | T
anavo

AS T+ ANANS ? T
Tl = . T

L8 —

(UITIVLSNI ATIVINHONLON) 1282

i e a =1
= 1201 01T I
St [wiot-cirer | - Ol 7 .__
.__ ATT AN ¢
e bt
AOSABLY,
fi

14 T a
€107 o df
mop an —— AsCdnLy,
_ud_l 2
-4
| 1aop

= Aot G .
0I%L
i 1 . —l —l n
€ 9510ty — _
0 9SrOr9 I T I R I NV
.__Imm " | &
P
AHTIVISN] ATIVINEBON SSVJAS rI3L 404 N .

&-SrTOry
o

aND

2

(QN-691SdIASEAR0001 =

>
) ,;:maﬂMN 20BN 6915 Ascanoonr L L
- L 1] T R 2l aud
oy + N
aosaner_)_ AosamL, _IJNBNI.I
6103 0wy
§ WOOI-C1-ber _
CCGE g
1 D = _H_
oo 400D
9S4 " IT “
> L] > >
AIATOHISN SEWES
o3 ’




? _ $ I3 ¢ _ N |
408 BUyITMS XBS1G90VIESE - QPP 2W090UNIIMENES | Gadsaufun ;2
= = ]
s | NOANE = = H—w
NOILDILOH INIHHNOHIND w W RO o s |
SRUY LOSATIL 1N ~OZ~°—_.M Ast —IH v

AN 691$d) ASTI00001 140
400 T-153L

G -
S
o

= N ¥ .
T tafree1sa Asrasozt LINOVHE IZ99NOISAHA  LNIOWIT®  LNJIOWZE 9
10,4 X X
41
P ) t9srory  O0FTEVIE
asEiLe 4] o 1| oLannouwn -
{509 SONONON'ASLANY) | 4n10 —4 40074591 z
Lirl; L== e XnvoL
1 r
aNO [ oL = e
s1a
LNOO Jp i
100 WML -
T e = % i
18598
ASCdnLy :~>o<...nm s
. =
— o ol T aur Y] A5 8
44 n It 1" 00t o forfor
ELIE)
15
20120 Y 140 Y

WITLYN
:._« s13 T
i Bwo0DAE AHSOVIAGLY)
PN NO-LEMOJ LV NGVSI0
% ‘|*I—>¢—0
20120V L YELLPND o1a
ETIVLSNI ATIVIRION TX ONdI Aoth _ ETTVESS 0y VIRIOF §3 ONdL OLY
€ i T 2 1 srieng  S40-HBMOJIVIIAVSIA
2] '“
oL N T0 iy sa
' o
£} .
Ars
3]
A00T1 00t pAAS——
M1 12273 1
ad
20120V 2
| 1LPX Y
T T
| - Yg—on a ||_
H w0 ———{|i ANISLVAN (10LS) AN 1401 $62 XI010DLIST 4007 1530
0 -ieo P ot
¢ ' | S a1 z '
It T 3 T
{100 aNo b— k___. :
o - 91 sa = 40074541l
L o (] |
AOSARLY, B erw o —:+ rdl
010 nLr AN 1545704 V1M WHO $200) QSN ATIVWEOR LON ™ a0ro
2 L5 re _ x w >> _
b I suaTomETTTRTY
z A 100, | P =. _ E
Cainod } n A oA [ M i [
7L SOIZRDY AVIEE o
- P @TIVISNIATIVWEON Sd{NIs{sn oTo dr'o
—A—CEm ]
_ siu
= RO UV TOREVI ITOSIIoR QITIVLS NI ATIVWBONLON Sd I SASN 070 410
== ——AACEE ]
-~ L a

PR

tan S_n._;nnm..ooo_H e SOEENT R
]
b— i
ANVEavS } a 9a
x
AQAST
Iz\/\/\II___.
(121

£/ "A1ddNS d3aMOd IOVLTOA MOT - X851 90d



2 _ : — v € 2 '
PSSO EO\SDL - PPN V-AINDILDO Y-AMEDLGASRIUN 2
o soozfenzt |
80d WHINDO VAN |
v
£ 9sr0r9y
: Mdny
‘ Fava
oAz
™ T
|l</\[l___. —
o =
3 =
€
WANTT
g[ve ==
Befﬁ.nm “
o
2 ___.
4 LLLIX o
|l/\/\zll=_. — |
" =romxy,
5882552
8% =
)
____vmnn sV
282 2e -
oza-ever | BF e
AN
0
___ am
(2.4
aue  aEwW
B oty
)
>ccw._.M
LE6NT  LEGPNI
a <a
T-srorg T5r0r9
E“ LE6PNI  LYGENI ”E ONERIVA AN ONINIVA AR
" vﬂ_ « ¥ Q Q
x X
a
. m . : _ : | :

A1ddNS Y3I3MOd Od 3OVLTOA HOIH - 8891 90d



5 : T ; : _
Yo8° XIG-DS0-908\sWaun0g - Gp wiad-ABGoevP
e S00zaesie -
AVI30 3 HOLVTIOSO WEOd BAY oL

T-20-9gdaviL
mS

5
= AVEA'NS
oy
! 13
A
- A )
— M
o7 1cisieg
oA ! eoawy
- ] =0
17TsIRL %t = 7T o2 D [
BT 0f -t
CRS50EoL ] veon o= o T
' v T SSISTVIL v o
IO =X O p—rpX @sn UI.H.I
T° q DT 4 =
v [o— T
1 ooz
vin = ot 204
K 51 e
DA AT DI ¢
E5oMITN —ar o ALY
1 I
o aasann
1SR
8t T e oOI_I
v > v w =0 T
T ¥o (—x
o s T
Mo I
v _—
x1a s <
d
0SIVrL ﬂ
T
AR
az
x1a

1+
h_,
|

1+
F




9 s —

YOS MJHE0BNSIBLNIAG - PP WId- ARV d
OSTVFL
doiisy S00cqe+ie sisg
T
9
TOHINOD HLAM 3SINd WBDd HAY ouL 5 TR SRS
amn tms
(T1SIrL v
veoney L
w0 lﬂ
2 mp— o2 hnv- :m n
VAlﬂ T (] .|VA°_ 00STVrL
v N "
1
vIJ'GI”I
v
sISTVEL T
979!
O 77 1d
a5 E4] L
T 57 oz
T —ar—
X=—0d 14 T a
€t 5 [~ I -0
At DI o
ar— At L~ id
a1 < ﬁ._SEZM _ 19
o1
. v o (]
] ! lo——v e
N 1 59> e T
T 07 N
i ==
9 lo—-X [ FaIw > -
tJo+X
vﬂ.-l o3 b4 J < 02:@3% —
1 1 o
A |r |—n o
v.lem—Ul.'ZU T __UI..' Ix ot
Pl
“|~ mm W 28 0029+ N LPO0 - B 4 240200091 - ZHW |
4n 99 auo0L 20009400y - 80008 24 QOTEHIOLY0000) - ZHYOO)
nero- suiol 2d00zZ - eng 4R L0VHIDLY - ZHAOL
40 9900 - st | 2900g - enot NTT- 2L
- - - - = 29008¢+00001 - 90062 2oz - eng 2 - THOOL
29 08¢ +0004 - 9102 Ao -t 21022 - ZHOL -
< < 4d 001 - eng #Hze-envo 4N 0072 - THL
(&}
WO HIORARS TRRAI ANV I
VA
0-9¢davIL
92MS
[£¢] ANOTINYVAINOI OL
M @ XIUOL TSNS A1 1d
“AA
(3] -
1 asp
=] = 5|
ITesire 4019 ELI) 4nro ELIY ECTY 4nre 4070 4070 40710 4nro El 4anroe 7}
S R S S SR e
S " cu T T
T2 o o =
—° Tt
M=
T = —ag——ton
Md @I XII0d SHE
9 5 1— 14 € k4 _ 1




’ _

4os'EA WQdd BM\DD L-2BAY - GPD'AB IABSINUNSANTIN Z

9002-EN-8

al w0

uosIARY

oOLeanv

TR RO
1o

0,

Md AQIXI4°LAD €03E0d WA

4va
N
ano| ___
o u Lar 1
AST
ASTH] ._. |_|

¥

INNOGO
UL LXB
10d X2 104 3¢
e L1972 YOL6 £18-9IQ-VDI6
Z
llasiiolvs B -
v
eccccsoen °33,%¢ sene |ue a ee LI
® %o00 1 ® e I |||
.000“0.. 0 @ o 989! oooooooooo “ "O 0006000000
LI DR L 131 oo - >
. e 4 e o
ooooo“unoo“o ° 00 113 o ®
o o oo 03 . N
2 000 o0 0 o9 o
sees o A ° eese -
s % 008 o o 00000 . ©® o o0
. ® 0 ede00s000 ¢ ©00008000 o, 0000000 0 ©
HOLIAS HLIAsS NOLLNGHSNd HOLIAS
NCV-1-20°9€4AVIL NIV -T20-9€4aViL de01-vaN NIV -1-20-9€4QVIL

WD 'Ad T8 =50 1'0 ‘9D
WA =01 ‘LD
G ION = 01080

AST
ANH OTEI NI
819 mEd LA S 1S+2-0900d
AGNDSHO
= AQMOOL =1iH
AOMO0L =01
amd \m m -,
LTAND o 2 GEBNLON =84
Q LINA IN QX 20001 =0
1 vﬂ_lo woo N4l O~ AST
+1714 oeraa 90—
o Q Q N O ano ax
oL Ol N O _
NI Qi (_O10 ON"AYZ+ ] IN QX ano
e ano As- A AH* -
W =X N X LELE 20 ASYC+IDVLTOA HOIH YTONVAAN
aN O AND O Q
wecuts 0-91 1102 -N A1 0y AT+ Oy N
[ AY =
w
IO HSTAST =

AN
HE9120d HLIA BN 0€d T YL

INVLANQCT=ZH 01 "1D
INVLA0TT =7 001 ‘2D
K0ddNTT=ZHA1 2D

A0dAN 100+ 1°0+ 1'0=ZH1 01 D

ESNION= £O

ONIFdIM NIVIN



Joty 2 1o



