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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: 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 AVR-G5-C-UCRB is a high performance instrument capable of generating up to 
200V into 100 kΩ loads at repetition rates up to 100 kHz. Two main outputs are 
provided - one is bipolar, and one is unipolar. 

The bipolar output swings between a negative voltage and a nominally equal positive 
voltage. The rising edge of this output leads the rising edge of the unipolar output by a 
phase shift of 90 degrees. 

The unipolar output swings between zero and a positive voltage. The rising edge of this 
output lags the rising edge of the bipolar output by a phase shift of 90 degrees. The 
peak-to-peak amplitude of the unipolar output is nominally half that of the bipolar 
output. 

Both outputs are 50% duty cycle square waves and both outputs have an output 
impedance (i.e., an internal resistance in series with the output) of 50 Ohms, to provide 
transmission line back-matching and short-circuit protection. These resistors are 
accessible if the top cover is removed, and they can be replaced by the user with higher 
resistance resistors if desired. 

The rise and fall times are fixed at less than 20 ns. However, the output impedance is 
50Ω, so the rise and fall times will degrade if cable lengths longer than 1 meter (3 feet) 
are used on the output, due to the cable capacitance.

The outputs will safely drive up to 10 feet of RG-58 coaxial cable (or similar 50 Ohm 
coaxial cable), terminated with a capacitive load of < 100 pF. The DC resistance must 
be > 100 kilohms for both outputs.

The output impedance (i.e., in series with the output) is 50 Ohms (fan-cooled, 8 Watts 
or higher) for both outputs. This provides transmission-line backmatching. 

This instrument is intended for use in research and development laboratories.
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HIGH-VOLTAGE PRECAUTIONS

 CAUTION: This instrument provides output voltages as high as ±200 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.
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ORIGINAL QUOTATION

Date: Tue, 05 Jul 2005 09:45:36 -0400

From: Avtech Sales

Subject: Re: Avtech AVR-G5-C-UCRA pulse generator

XXXXX,

Yes, it makes sense that the waveform is "clean" at the load, and 

distorted at the pulser output. The non-50-Ohm termination of the 

coaxial line will cause large reflections to travel back to the pulser. 

These reflections are absorbed by the 50 Ohm series resistance inside 

the pulser, preventing further reflections. (This is a "back-matched" 

transmission line arrangement.)

I assumed before that the waveforms were being measured at the plates.

The best way to vary the rise time would be to add an external variable 

resistance in series with the load, near the load. Don't add extra 

capacitance, because this will increase power dissipation in the pulser. 

Don't add the resistance at the pulser end, or this will disturb the 50 

Ohm back-matching and thus cause additional reflections (which will be 

observed at the load).

I am pleased to quote as follows (please check the load specification 

carefully to confirm that it is appropriate for your set-up):

Quote number: 12661.01

Model number: AVR-G5-C-UCRB

Description: High-Voltage Dual-Channel Pulser. Similar to the 

previously-supplied AVR-G5-C-UCRA (S/N 10952), except that the load and 

output impedance specifications have been changed to reflect the use of 

long lengths of coaxial cabling

Outputs: Two main outputs - one bipolar, one unipolar

Triggering: Internal trigger only. 10 Hz to 100 kHz, adjustable. The two 

outputs share a common trigger.

Amplitude control: A single ten-turn amplitude control dial is shared by 

the two outputs. As the dial is rotated from minimum to maximum, the 

bipolar output will increase from 0 to 400 Volts peak-to-peak, and the 

unipolar output amplitude will increase from 0 to +200 Volts.

Bipolar output: This output swings between a negative voltage and a 

nominally equal positive voltage. The rising edge of this output leads 

the rising edge of the unipolar output by a phase shift of 90 degrees.

Unipolar output: This output swings between zero and a positive voltage. 

The rising edge of this output lags the rising edge of the bipolar 

output by a phase shift of 90 degrees. The peak-to-peak amplitude of the 

unipolar output is nominally half that of the bipolar output.

Duty cycle: Fixed at 50% for both outputs.

Rise and fall times (20%-80%): < 20 ns for both outputs.

Load specification (for both outputs): Up to 10 feet of RG-58 coaxial 

cable (or similar 50 Ohm coaxial cable), terminated with a capacitive 

load of < 100 pF. The DC resistance must be > 100 kilohms for both outputs.

Output impedance (i.e., in series with the output): 50 Ohms (fan-cooled, 
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8 Watts or higher) for both outputs. This provides transmission-line 

backmatching.

Sync output: +3V, 200 ns, will drive 50 Ohms.

Sync delay: The sync output may be delayed by 0 to 100 us relative to 

the rising edge of the bipolar output.

Power requirements: 100-240 Volts, 50-60 Hz.

Chassis dimensions: 100 mm x 430 mm x 375 mm (3.9” x 17” x 14.8”)

Price (Qty of 1-2): $XXXXX US each, FOB destination (includes 5% academic 

discount).

Estimated delivery: 60 days after receipt of order.

Quote number: 12661.02

Task: upgrade the AVR-G5-C-UCRA (S/N 10952) into a AVR-G5-C-UCRB, as 

described above

Price: $XXXXX US, FOB destination

Time to repair: 1 - 2 weeks at the factory.

To proceed with upgrade, please return the pulser via prepaid shipping 

to the following address:

            Avtech Electrosystems Ltd.

            C/O Strader-Ferris International

            808 Commerce Park Drive

            Ogdensburg, NY 13669

            Tel: (315)394-0051 (Strader-Ferris Intl)

Please use the original packing box, if possible, as it is designed to 

minimize the possibility shipping damage. If the original box has been 

discarded, please take care to protect the instrument on all sides. 

Damage incurred during shipping may increase the cost.

The RMA number is 10952. Avtech will require either a Purchase Order 

Number or a credit card number (American Express, MasterCard or Visa) to 

cover the cost of the upgrade.

Please call or email me if I can be of further assistance.

I hope this is helpful!

Regards,

Dr. Michael J. Chudobiak

Chief Engineer

---  Avtech Electrosystems Ltd.  ----------------------- since 1975 ---

PO Box 265       ph:  1-800-265-6681 or 613-226-5772    Box 5120

Ogdensburg       fax: 1-800-561-1970 or 613-226-2802    LCD Merivale

New York             email: info@avtechpulse.com        Ottawa, Ontario

USA 13669-0265       http://www.avtechpulse.com/        Canada  K2C 3H4
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         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/

-----------------------------------------------------------------------
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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
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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 IEC-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.) 

 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

Continental Europe
European CEE 7/7 

“Schuko” 230V, 50Hz 

Volex (http://www.volex.com)

Qualtek (http://www.qualtekusa.com)

17850-C3-326

319004-T01

United Kingdom
BS 1363, 

230V, 50Hz 
Qualtek (http://www.qualtekusa.com) 370001-E01

Switzerland
SEV 1011, 2
30V, 50Hz

Volex (http://www.volex.com) 2102H-C3-10

Israel
SI 32, 

220V, 50Hz
Volex (http://www.volex.com) 2115H-C3-10

North America,
and all other areas

NEMA 5-15, 
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:

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

7. Wherever possible, use shielded connectors and cabling.

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

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

10.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;
c) 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:

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:
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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.

FUSE RATINGS

The following table lists the required fuses:

Fuses
Nominal 
Mains 

Voltage
Rating

Case 
Size

Manufacturer’s 
Part Number
(Wickmann)

Distributor’s 
Part Number 

(Digi-Key)

#1, #2 (AC) 100-240V
0.5A, 250V, 
Time-Delay

5×20 mm 1950500000 WK5041-ND

#3 (DC) N/A
1.6A, 250V, 
Time-Delay

5×20 mm 1951160000 WK5053-ND

#4 (DC) N/A
1.0A, 250V, 
Time-Delay

5×20 mm 1951100000 WK5048-ND

The fuse manufacturer is Wickmann (http://www.wickmann.com/).

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

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. SYNC Connector  . A SYNC output is generated on this connector, to synchronize 
oscilloscopes or other measurement systems. The sync output may be delayed by 0 to 
100 us relative to the rising edge of the bipolar output, using the delay controls. 

5. Delay Range Switch and Vernier  . This switch and one-turn dial sets the delay 
between the rising edge of the bipolar output and the SYNC 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. 
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6. AMPLITUDE Controls  . This ten-turn amplitude control dial is shared by the two 
outputs. As the dial is rotated from minimum to maximum, the bipolar output will 
increase from 0 to 400 Volts peak-to-peak, and the unipolar output amplitude will 
increase from 0 to +200 Volts. 

7. BIPOLAR OUT Connector  . This BNC connector provides the bipolar output signal, 
into load impedances of 100 kΩ or higher. 

 Caution: Voltages as high as ±200V 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.

 Caution: The total length of cabling connected to this output must not exceed 10 
ft (3 m), and the load capacitance must not exceed 100 pF, or the output may be 
damaged.

8. UNIPOLAR OUT Connector  . This BNC connector provides the unipolar output 
signal, into load impedances of 100 kΩ or higher. 

 Caution: Voltages as high as +200V 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.

 Caution: The total length of cabling connected to this output must not exceed 10 
ft (3 m), and the load capacitance must not exceed 100 pF, or the output may be 
damaged.
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REAR PANEL CONTROLS

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.

18
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GENERAL INFORMATION

BASIC TEST ARRANGEMENT

The AVR-G5-C-UCRB should be tested with an oscilloscope with a bandwidth of at 
least 100 MHz to properly observe the high-speed waveform. A typical test 
arrangement is shown below:

BASIC PULSE CONTROL

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

 BIPOLAR OUT. This output swings between a negative voltage and a nominally 

equal positive voltage. The rising edge of this output leads the rising edge of the 
unipolar output by a phase shift of 90 degrees.

 UNIPOLAR OUT. This output swings between zero and a positive voltage. The 

rising edge of this output lags the rising edge of the bipolar output by a phase 
shift of 90 degrees. The peak-to-peak amplitude of the unipolar output is 
nominally half that of the bipolar output.

 SYNC. The SYNC pulse is a fixed-width TTL-level reference pulse used to 

trigger oscilloscopes or other measurement systems. The sync output may be 
delayed by 0 to 100 us relative to the rising edge of the bipolar output.
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These pulses are illustrated below:

CABLING CONSIDERATIONS

The rise and fall times are fixed at less than 20 ns. However, the output impedance is 
50Ω, so the rise and fall times will degrade if cable lengths longer than 1 meter (3 feet) 
are used on the output, due to the cable capacitance.

The output is designed to drive loads of 100 kΩ or higher. Attaching a 50Ω load may 
damage the instrument. 

The total length of cabling connected to each output must not exceed 10 ft (3 m), and 
the load capacitance must not exceed 100 pF, or the output may be damaged.
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PREVENTING DAMAGE

The AVR-G5-C-UCRB may fail if triggered at a PRF greater than 100 kHz.

This unit is designed to operate into a load impedance of 100 kΩ or higher. The output 
may be damaged if load impedances lower than 100 kΩ are used. Never use a 50 Ohm 
load.

The total length of cabling connected to each output must not exceed 10 ft (3 m), and 
the load capacitance must not exceed 100 pF, or the output may be damaged.

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.
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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).

 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 (info@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.

 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 -R5 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.

23
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GN D

GN D

20 AWG

BD1

PCB 158J

Chassis ground post.

G1

G2

+V
3

G
5

N
3

L
1

+V
2

+V
1

-V
6

-V
5

-V
4

19002-0001

S
-

S
+

22-01- 1022,

08-56- 0110.

RTV SEAL.

X3

TPVP103- 240042

B
1

 -
 R

E
D

G
4

G3

LN

G

X2

CORC OM 6EGG1-2 POWER  EN TR Y MODU LE

1

1 b

1 a

2

2 b

2 a

X1

POWER SWITCH  SW325- ND (C W INDU STR IES GRS-4022- 0013)

A1 - BROWN

A2 - BLUE

A3 - BLACK

A4 - WHITE

G
R

N

A
M

B

D1

P395-N D LED

G
R

N

A
M

B

B
L

K

R
E

D

W
H

T X5

VCC  LED MOU NT

D
C

F
A

N

+ -

FAN1

P9768-ND

FAN NOT

C
1

 -
 R

E
D

C
2

 -
 G

R
N

C
3

 -
 P

U
R

A1 - BROWN, 48.5

A2 - BLUE, 46.5

A3 - BLACK, 36

A4 - WHITE, 36

G1 - GREEN, 16

G2 - GREEN/YELLOW, 20.5

G3 - GREEN/YELLOW, 20.5

C1 - RED, 23.5

C2 - GRN, 23.5

C3 - PUR, 38 (-B UNITS ONLY)

B1 - RED, 26

G4 - GREEN, 25

20 AW G, ALPHA 3073, UL STYLE 1015 (600 Vrms)

24 AW G, BELDEN 83003, MIL-W -16878/4 (600 Vrms)

C
4

 -
 G

R
N

C4 - GRN, 38 (-B UNITS ONLY)

Molex 19073-0013 ring terminal, #8.

Molex 19002-0001. 0.250" x 0.032".

Protective conductor terminal.

Molex 19002-0009. 0.187" x 0.032"

Mount with M2.5-0.45X12.

Primary earth ground /
Safety earth ground /

Secondary earth ground.

Install green/yellow wires at bottom of stack, closest to wall.

20 AW G, BELDEN 83008, MIL-W -16878/4 (600 Vrms)

Mains circuits - hazardous live.

WARN ING

Do not  attempt any repairs on this instrument

beyond the fuse replacement  procedures described

in the manual. Contact Avtech if the instrument

requires servicing. Service is to be perf ormed

solely by qualified service personnel.

W IRE LENGTHS (CM)

HARNESSED

USE TIE-DOWN POIN T ON  PC B 158J



FAN WIRING
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AVR-G5-C-UCRB FANS

1A

+1 0V

+1 5V

+1 5V

-1 5 V

-5 V

+5 V

+5 V

GN D

+2 4V , NO  O LO

+2 4V , NO  O LO

+
1

0
V

+
1

5
V

-1
5

V

-5
V

+
5

V

G
N

D

G
N

D

+
5

V

+
5

V

+2 4, NO OLO

GN D

POS OLO

20 AWG

24 AWG

NEG  O LO /+IN

GN D

OLO  G ND

20 OR 24 AWG

C
A

P
 B

A
N

K

G
N

D

E
X

T
 +

P
S

 I
N

-I
N

/+
O

U
T

G
N

D

G
N

D

GREEN

GN D

AMBER

S
1

A

S
1

B

D
C

/S
2

A

D
C

 G
N

D

C
H

S
 G

N
D

S
2

B

20 AWG

PCB 1 5 8J

+
1

2
V

 O
L

O

G
N

D

K

A
24 AWG, TO KEYPAD

- +

593- CNXDF2612, TO LED

J1

J2
J3

J4

J5

J6

J7

J8

-

+
J9 - FAN

J10

GN D

GN D

GN D

20 AWG

BD1

PCB 158J

D
C

F
A

N

+ -

FAN1

FOR  TPVP

D
C

F
A

N

+ -

FAN2

FOR  ZOU T RESISTORS



PCB 158J - LOW VOLTAGE DC POWER SUPPLY, 1/3
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LOW VOLTAGE DC/DC POWER SUPPLY

1 2 3

J5

6 4 04 5 6 -3

1

2

3

4

5

6

7

8

J4

6 4 04 4 5 -8

1

2

3

4

5

6

J3

6 4 04 4 5 -6

+1 5V

+1 5V

BU+

P-OU T # 1

+1 5V

GN D

-1 5 V

FAN

p cb 1 58 j_o v p

p cb 1 58 j_o v p .sch

BU+

P-OU T # 1

+1 5V

GN D

-1 5 V

FAN

-1 5 V

BU+

EXT

P-OU T # 2

N- OUT

NEG  IN CAPBANK

AMBER

GREEN

+1 5V

GN D

-1 5 V

FAN

P-OU T # 3P-OU T # 1

p cb 1 58 j_switch in g

p cb 1 58 j_switch in g.sch

BU+

EXT

P-OU T # 2

N- OUT

NEG  IN CAPBANK

AMBER

GREEN

+1 5V

GN D

-1 5 V

FAN

P-OU T # 3P-OU T # 1

-1 5 V

1 2

J7

6 4 04 5 6 -2



PCB 158J - LOW VOLTAGE DC POWER SUPPLY, 2/3
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DC/DC, AND OVER-VOLTAGE PROTECTION

D7

1 .5 K E3 9 A

TP3

TEST-LOO P

TP6

TEST-LOO P

A
1

A
2

B
3

X
4

F3

8 3 08 3 5  FUSEHO LDER

C2 1

2 .2 u F

C2 0

4 7 uF,5 0V

L5

4 3 4- 13 -1 0 0 M
BU+

C1 9

4 7 uF,5 0V

1

2

3

4

5

6

J6

6 4 04 4 5 -6

S1 A

S1 B, OR D C

S2 A, O R DC

S2 B

Vin
1

G
N

D
2

Vo u t
3

U5

7 8 24  (NO T NO RMALLY INSTALLED)

C1 3

4 7 uF,5 0V

C7

4 7 uF,5 0V

R5

0 , FOR 78 2 4  BYPA SS. N ORMA LLY  IN STA LLED.

P-OU T # 1

Vin
1

G
N

D
2

Vo u t
3

U2

7 8 10

1 2 3 4 5 6 7 8 9

J2

6 4 04 4 5 -9

+1 0V

-1 5 V

-5 V

+5 V

+
3

+
1

-
2

-
5

C
4

U1

ASTRODY NE FEC1 5 -24 D 15  DC-D C

+
3

+
1

-
2

-
5

C
4

U4

ASTRODY NE FEC1 5 -24 D 05  DC-D C

+1 5V

C1 1

2 .2 u F

L3

4 3 4- 13 -1 0 1 M
C9

4 7 uF,3 5V

C6

2 .2 u F

L2

4 3 4- 13 -1 0 1 M
C3

4 7 uF,3 5V

C1

4 7 uF,3 5V

C8

2 .2 u F

L1

4 3 4- 13 -1 0 1 M

C4

4 7 uF,3 5V

C1 2

2 .2 u F

L4

4 3 4- 13 -1 0 1 M
C5

4 7 uF,3 5V

1 2 3 4 5 6 7 8 9 1
0 J1

1 -6 4 04 5 6 -0

+
1

0
V

+
1

5
V

+
1

5
V

-1
5

V

-5
V

+
5

V

+
5

V

G
N

D

+
2

4
V

+
2

4
V

+1 5V

GN D

+1 5V

-1 5 V -1 5 V

1 2

J8

2 2 -0 4- 10 2 1

C2 2

1 0 00 u F,3 5 V (P5 16 9 -ND )

C1 6

1 0 00 u F,3 5 V (P5 16 9 -ND )

1 2

J9

6 4 04 4 5 -2

D3
1 N4 9 3 7

FAN

1

2

3

J1 0

6 4 04 5 6 -3

R2 0

1 0 K

X6

TIE-DO WN-3 5 0



PCB 158J - LOW VOLTAGE DC POWER SUPPLY, 3/3
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OVER-CURRENT PROTECTION

-
2

+
3

-
4

+
1

K3

DMO0 6 3

D4

1 N5 3 0 5

R1 4

5 .1 K

D2

1 N4 7 3 3A

R1 0

1 2 0 OY

EXT

A
1

A
2

B
3

X
4

F2

8 3 08 3 5  FUSEHO LDER

GN D
1

I+
2

I+
3

GN D
4

N/C
5

I-
6

I-
7

OU T
8

U6

MA X4 7 1

-
2

+
3

-
4

+
1

K1

DMO0 6 3

-
2

+
3

-
4

+
1

K2

NO T U SED NO RMALLY

D1

1 N4 7 3 6A

V+
8

RESET
4

TRIG
2

THR
6

CON T
5

DI S
7

GN D
1

OU T
3

U7

MC1 4 5 5

R7

7 5 K

R1 1

4 .7 K

R9

ROLO

+1 5V

R1 2

1 K

P-OU T # 2

8
1

0

Q1 D

MPQ 22 2 2

1
3

Q1 A

MPQ 22 2 2

N- OUTNEG  IN

R1

0 , IF -1 5V  SWITCHED BY OLO. N OT N ORMA LLY  I NSTA LLED .

-1 5 V

CAPBANK

AMBER
R1 9

6 8 0

7
5

Q1 B

MPQ 22 2 2

R1 6

1 .2 K

+1 5V

R1 8

1 .2 K

GREEN

C1 0

4 7 uF,5 0V

TP5

TEST-LOO P

TP4

TEST-LOO P

1 2
34

K4

RELA Y - PS7 2 00

+1 5V

TP2

TEST-LOO P

TP1

TEST-LOO P

C1 7

0 .1 u F
C1 4

4 7 uF,3 5V

C1 5

0 .1 u F

-1 5 V

X3

6 -3 2  MOUN T

X4

6 -3 2  MOUN T

X1 0
6 -3 2  MOUN T

(A NY 15V, NON-C MOS 555)

1
4

1
2

Q1 C

MPQ 22 2 2

DISAB LE OLO WHEN CH ARGIN G.

SHORTS OU T B ASE WHEN  C HAR GING.
BU+

+1 5V

GN D

-1 5 V

X1

KEY STON E 6 2 1  BRACKET

R1 5

0 , IF OLO USES IN T PS. NORMALLY I NSTALLED .

R1 7

0 , IF OLO USES EXT PS. N OT N ORMA LLY  IN STA LLED.

C2 3

1 0 00 u F,3 5 V (P5 16 9 -ND )

C1 8

2 2 0u F,16 V (P5 1 39 -N D)

C2

UN USED, O R 1 0 00 u F,3 5 V (P5 16 9 -ND )

D5

5 0 SQ 1 00

R2

UN USED 22  AY

R6

3 3 0 OY

BLEED ER S

D8

1 N5 3 0 5

D6

L6 27 1 1

X2

HV  WA RN ING

D9

1 N4 1 4 8

D1 0

1 N4 1 4 8

+1 5V

DISAB LE AT POWER -OFF

DISAB LE AT POWER -ON

C2 4

4 7 uF,3 5V

R4

1 5 0

(+15V LAGS HV BY 500 ms)

X5
TRIMPOT ACCESS

Vin
1

G
N

D
2

Vo u t
3

U3

7 8 12

C2 5

4 7 uF,5 0V

D1 1

1 N4 9 3 7

FAN
R2 1

1 .5 K  O Y

C2 6

0 .1 u F

P-OU T # 3

P-OU T # 1

R3

3 0 0

R2 2

3 0 0

MA Y B E NECESSAR Y

TO REMOVE C24 IF N EGATIVE

VOLTAGES ARE SWITCH ED  B Y OLO



PCB 168B - HIGH VOLTAGE POWER SUPPLY
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UV-A CONTROL PCB

1

G
N

D
1

+
2

4
V

 I
N

2

M
O

N
3

E
N

4

G
N

D
5

A
D

JU
S

T
6

R
E

F
 O

U
T

7
G

N
D

8
G

N
D

9

O
U

T
1

0
O

U
T

1
1

CASE
1 2

CASE
1 3

UV 1

1 /8 A 24 -P2 0

D1

1 N4 7 5 0 C1

2 .2 u F CER

C
C

W
C

W

W

T
O

P
 V

IE
W

R7

5 K, 3 2 6 6W

R8

1 0 0 OY

D3

1 N4 9 3 7

1

2

J1

6 4 04 4 5 -2

X1

HV  WA RN ING

X2

HV  WA RN ING

D2

1 N4 9 3 7

D4

1 N4 9 3 7

D5

1 N4 9 3 7
1

2

J4

6 4 04 4 5 -2

1

2

J3

6 4 04 4 5 -2

R5

R4

R2

R1

R6

1

2

3

J2

6 4 04 5 6 -3

ENA BLE

AMP IN

+24V OLO

R3

R9

BLEED

R1 1

BLEED

R1 0

BLEED



PCB 126B - OSCILLATOR AND TRIGGER CIRCUIT
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CL4 PCBM - OSCILLATOR

2E

+1 5V

VCC

1 2

U1 A

SN7 4 LS1 4

D1

1 N6 2 6 3

R1

4 7 0

R2

1 .5 K ,1 %

R5

1 .5 K ,1 %

C5

0 .1 u F

C4

0 .1 u F

R4

1 .5 K ,1 %

-1 5 V

C
C

W

W

C
W

R7

1 K

-1 5 V

C2 0

1  MHz: 10 0 0 +6 8 0 p F, NPO

C2 1

1 0 0 k Hz: 1 0 0 0 0p F+1 00 0 0 pF, N PO

C2 2

1 0  k Hz: 0.2 2 +0 .0 33 u F

C2 3

1  k H z: 2 .2 u F (tan t) + 0 .0 1 5u F

C1

SG3 0 1 9-N D (0 -1 8 0p F)

A1

A2

AC
A3

A4

A5

B1

B2

BC
B3

B4

B5

SW1

MRCE-2 -5 S

R6

1 8 0
R8

2 0 0
R9

2 0 0
R1 1

2 0 0

A
1

B
2

CLR
3

Cex t
1 4

Rex t/Cex t
1 5

Q
1 3

Q
4

U2 A

7 4 22 1

A
9

B
1 0

CLR
11

Cex t
6

Rex t/Cex t
7

Q
5

Q
1 2

U2 B

7 4 22 1

C1 4

1 2 0p F
R1 4

4 .7 K
VCC

C7

4 7 pF
R1 0

2 .2 K
VCC

A
1

B
2

CLR
3

Cex t
1 4

Rex t/Cex t
1 5

Q
1 3

Q
4

U3 A

7 4 22 1

A
9

B
1 0

CLR
11

Cex t
6

Rex t/Cex t
7

Q
5

Q
1 2

U3 B

7 4 22 1C9

4 7 pF
R1 2

2 .2 K
VCC

CCW

W

CW

R1 3

1 K OR 25 K

CCW

W

CW

R1 7

5 K

A1

A2

AC
A3

A4

A5

B1

B2

BC
B3

B4

B5

SW3

MRC-2 -5 S

C2 4

0 p F

R2 3

4 .7 K
VCC

R1 5

4 .7 K
R1 8

2 .2 K
R1 9

2 .2 K

VCC

C2 5

DLY  2

C2 6

DLY  3

A
1 4

B
2

1 G
1

1 C0
6

1 C1
5

1 C2
4

1 C3
3

1 Y
7

2 G
1 5

2 C0
1 0

2 C1
11

2 C2
1 2

2 C3
1 3

2 Y
9

U4

7 4 ACT25 3

9 8

U1 D

SN7 4 LS1 4

SW2
MTA -8 10 6 D-WW

ADV

DLY

P2

TRIG

P4

OU T

F1

TR25 0 -0 8 0U

+1 5V

D3

1 N4 7 3 3A

R2 2

4 .7 K

R1 6

1 K

R2 0

3 3 0

C1 5

0 .1 u F

R2 1

1 K

VCC

P5

-1 5

P3

+1 5

P6

GN D

P7

+5

VCC

+1 5V

-1 5 V

WHEN USING

TWO DELAY POTS

AND NO RANGES

WHEN USING

ONE DELAY POT

AND TWO OR

MORE RANGES

L1

4 7 0u H

EXT

1 kHz

10 kHz

100 kHz

1 MHz

C8

0 .1 u F

C3

0 .1 u F

C1 2

0 .1 u F

C1 0

0 .1 u F

C1 8

0 .1 u F

VCC

VCC VCC

C6

0 .1 u F

VCC

C1 3

0 .1 u F

(OPTIONAL FEATURE)

D2

1 N4 1 4 8 Q2

MMBT2 2 2 2A

Q3

MMBT2 2 2 2A

Q4

MMBT2 2 2 2A

Q5

FMMT2 9 0 7A

Q1

FMMT2 9 0 7A

C1 6

6 .8 u F

C1 7

6 .8 u F

C1 9

6 .8 u F

C2

2 .2 u F

4
53

1
1

2

9
81

0

K1

TX2 -1 2 V

R3

4 .7 K
VCC

D5

1 N6 2 6 3

D4

1 N6 2 6 3

C1 1

1 2 0p F

P1

BNC GND

R2 4

1 K

R2 6

6 8

100 kHz MAX

 22 uF (TANT)

 10000 +  10000 pF (NPO CER)

 0.22 + 0.033 uF (POLY)

 2.2 uF (POLY) + 0.15 uF (POLY)

50 kHz MAX

 47 uF (TANT)

 0.022 + 0.022 uF (POLY)

 0.47 uF (POLY)

 4.7 uF (TANT)

20 kHz MAX

 100 uF + 10 uF (TANT)

 0.1 +  0.015 uF (POLY)

 1 uF (POLY)

 10 uF (TANT) +  0.47 uF (POLY)

10 kHz MAX

 22 uF (TANT)

220 uF (TANT)

 0.22 + 0.033 uF (POLY)

 2.2 uF (POLY) + 0.15 uF (POLY)

C20:

C21:

C22:

C23:

1 MHz MAX

1000 +  680 pF (NPO CER)

10000 + 10000 pF (NPO CER)

0.22 + 0.033 uF (POLY)

2.2 uF (POLY) +  0.15 uF (POLY)

5 kHz MAX

 47 uF (TANT)

 0.47 uF (POLY)

 4.7 uF (TANT)

220 + 220 uF (TANT)

C20:

C21:

C22:

C23:

10 MHz MAX

1800 pF (NPO CER)

10000 + 10000 pF (NPO CER)

0.22 + 0.033 uF (POLY)

0 pF (USE TRIMCAP C1)

FOR 3 & 10 MHz VERSIONS:

4) CUT OFF C7, C9 (221 CAPS)

2) CHANGE DLY POT R13 FROM 500 TO 5K

3) CHANGE DLY POT R17 FROM 5K TO 25K

1) CHANGE C11, C14 TO 8.2 pF

R2 5

1 K
VCC

3 MHz MAX

4700 +  1500 pF (POLY)

0.068 uF (POLY)

0.68 + 0.15 uF (POLY)

470 pF (0.1" CER)

FOR 10 MHz VERSIONS:

1 kHz MAX (USE MRC-2-5S SWITCH, NOT MRCE-2-5S)

 22 uF (TANT)

220 uF (TANT)

- C20 NOT USED -

 2.2 uF (POLY) + 0.15 uF (POLY)

MRCE-2-5S:  5 STOPS, NOT ADJUSTABLE

MRC-2-5S: 1-5 STOPS, ADJUSTABLE

R2 7

1 0 0

HAN D-SOLDER ED . PREVEN TS DOUBLE PULSIN G.



CLOCK SPLITTER
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AVR-G5-C-UCRB

1A

GN D

-1 5 V

G
N

D

+1 5V

OU T

+5 V

T
R

IG

4 0 0 k Hz MA X

CUT TRACK

FROM PIN 2

M1
CL4 WITH UCRA MO DS

CON N1

SYN C

+5 V

-1 5 V

+1 5V

C23: 4.7 uF + 1 uF

C22: 0.47 uF + 0.1 uF

C21: 0.047 uF + 0.01 uF

C20: 4700 pF C24: 47 pF

C25: 470 pF

C26: 4700 pF

REMOVE C11.

SW3 = NON-STD: MRC SWITCH (SAME AS PRF)

R13 = NON-STD: 25K POT

JUMPER

PRE
4

CLK
3

D
2

CLR
1

Q
5

Q
6

VCC
1 4

GN D
7

U1 A

DM7 4LS7 4A

PRE
1 0

CLK
11

D
1 2

CLR
1 3

Q
9

Q
8

U1 B

DM7 4LS7 4A

PRE
4
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AVR-G5-C-UCRB WIRING
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