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YOU SHOULD READ THIS INSTRUCTION MANUAL BEFORE
INSTALLING, USING, OR SERVICING THIS EQUIPMENT

This manual is for use only with Series 275 Minl-CONVECTRON Vacuum
Gauges with the following part numbers:

275904 275905 275906 275907
275908 275909 275910 275911
275912 275913 275914 275915
275916 275917 275918 275919
275920 275921 275922 275923
275924 275925

CERTIFICATION

Granville~Phillips certifies that this product met its published
specifications at the time of shipment from the factory.

LIMITED WARRANTY

This Granville-Phillips product is warranted against defects in
materials and workmanship for one year from the date of shipment
provided the installation, operating and preventive maintenance
procedures specified in this instruction manual have been followed.
Granville~Phillips will, at its option, repair, replace or refund
the selling price of the product if Granville-Phillips determines,
in good faith, that it is defective in materials or workmanship
during the warranty period, provided the item is returned to
Granville-Phillips together with a written statement of the
problen.

Defects resulting from or repairs necessitated by misuse or
alteration of the product or any cause other than defective
materials or workmanship are not covered by this warranty.
GRANVILLE-PHILLIPS EXPRESSLY DISCLAIMS ANY OTHER WARRANTY,
WHETHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. UNDER NO CIRCUMSTANCES SHALL GRANVILLE-PHILLIPS BE LIABLE
FOR CONSEQUENTIAL OR OTHER DAMAGES RESULTING FROM A BREACH OF THIS
LIMITED WARRANTY OR OTHERWISE.

Instruction Manual 275892
Granville-Phillips

5675 Arapahce Ave.

Boulder, CO 80303

(303) 443-7660, Fax (303) 443-2546
Revised April 2000

02




CONTENTS

MODELS COVERED AND WARRANTY

SPECIFICATIONS

SECTION 1 SAFETY INSTRUCTIONS, SPECIFICATIONS
SECTION 2 INSTALLATION INSTRUCTIONS

SECTION 3 OPERATING INSTRUCTIONS

SECTION 4 CALIBRATION

SECTION 5 USE WITH GASES OTHER THAN N, OR AIR
SECTION 6 MAINTENANCE AND TROUBLESHOOTING

WARNING

Danger of injury to personnel and damage to equipment exists on all
vacuum systems that 1ncorporate gas sources or involve processes
capable of pressurizing the system above the limits it can safely
withstand.

For example, danger of explosion in a vacuum system exists during
backfilling from pressurized gas cylinders because many vacuunm
devices such as ionization gauge tubes, glass windows, glass bell
jars, etc., are not designed to be pressurized.

Install suitable devices that will limit the pressure from external
gas sources to the level that the vacuum system can safely
withstand. In addition, install suitable pressure relief valves or
rupture discs that will release pressure at a level considerably
below that pressure which the system can safely withstand.

Suppllers of pressure relief valves and pressure relief discs are
listed in Thomas Register under the respective headings "Valves,
Relief: and Discs, Rupture".

WARNING

275 CONVECTRON gauges are intended for use only on vacuum systems
which have suitable devices installed that will limit the pressure
from external gas sources to the level the system can safely
withstand and which also have suitable pressure relief valves or
rupture discs installed. Confirm that these safety devices are
properly installed before installing the CONVECTRON gauge. In
addition, check that (1) the proper gas cylinders are installed,
(2) gas cyllnder valve positions are correct on manual systems, and
(3) the automation is correct on automated systems.



SAFETY WARNING

CONCERNING INSTALLATION OF VACUUM COMPONENTS

All conductors in, on, or around a vacuum system that
are exposed to potential high voltage electrical dis-
charges must either be shielded so as to prevent
human contact, or be connected to earth ground for
safe operation.

When high voltage is present in any vacuum system, a
life threatening electrical shock hazard may exist
unless all exposed conductors are maintained at earth
ground. However, grounding this product does not
guarantee that other components of the vacuum systen
are maintained at earth ground.

This hazard is not peculiar to this product.

Be aware that an electrical discharge through a gas
may couple dangerous high voltage directly to an un-
grounded conductor almost as effectively as would a
copper wire connection. A person may be seriously
injured or even killed by merely touching an exposed
ungrounded conductor at high potential.

This hazard is not peculiar to this product.

Under certain conditions, dangerous high voltage can be coupled
directly to an ungrounded conductor through a gas almost as
effectlvely as through a copper wire connection. This hazard,

which is not peculiar to this product, is a consequence of the
ability of an electric current to flow through a gas under certain
circumstances. A person may be seriously injured, or even killed
by merely touching an exposed ungrounded conductor at high
potential.

WHEN HIGH VOLTAGE IS PRESENT, ALL EXPOSED CONDUCTORS OF A
VACUUM SYSTEM MUST BE MAINTAINED AT EARTH GROUND.

. All vacuum components, such as gauges, valves, etc., or parts
thereof, that are electrically insulated from the main vacuum
system must be reliably connected to an earth ground, or
shielded to positively prevent human contact.

L All components utilizing vacuum connections, such as quick
connects, taped threads, plastic, glass, rubber tubing, etc.,
nmust be rellably grounded.
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For example, a metal gauge envelope that 1is not reliably
grounded through its vacuum connector may be grounded by using
a metal hose clamp on the gauge, connected by a 12 awg copper
wire to the grounded vacuum chamber.

. High voltage can couple through a gas to the internal
electrodes of a gauge. Do not touch the exposed pins on any
gauge installed on a wvacuum system where high voltage is
present.

This hazard is not peculiar to this product. It is a
characteristic of all vacuum systems having equipment installed
that is capable of producing high voltage within the wvacuum
environment. Check all of your vacuum systems periodically for
proper grounding of all exposed conductors.

SPECIFICATIONS
Measuring Range: 1 mTorr to 999 Torr for N,.
Operation down to .1 mTorr

possible using analog output
but requires periodic checking
of zero by reducing systen
pressure to below 1 x 107
Torr.

Display resolution: 3 digits from 100 mTorr to 999
Torr. 2 digits from 10 mTorr
to 99 nTorr. 1 digit from 1
mTorr to 9 mTorr.

Ambient operating temperature +4 to +50 °C.
range:
Gauge tube temperature +15 to +50 °C.
compensation range:
Bakeout temperature range 85 °C max. with electronics
{(non~-operating): attached. 150 °C max.with

electronics removed.

Output voltage: 0.375 Vde to 5.659 Vde
nonlinear corresponding to 0 to
1,000 Torr for N, (120 01 output

impedance).

Process control outputs: Single pole - double throw
relay, silver alloy - gold clad
contacts.

U.L. Rating: 1 A @ 30 Vdc.

Process contrel adjustment 1 mTorr - 990 Torr. 999
range: Torr = setpoint disabled.
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Electrical power:

Gauge tube:

Internal Volume:
Sensor:

Physical size:

12 Vde to 28 Vde, 3.5 W
maximum. Protected against
reversals, transients or over-
voltages.

40 cm® (2.5 in%).
Gold plated tungsten.

102 mm 36 mm
rcttf————— (4.0 |n,) ———————— —=— (1,4 in) |-_—
! g ALLOW 31 mm ]
2 ino
ST RELAY ON—— 5P, ADJUST-
T % 5" ol-low ow CLEARANCE FOR
Ve oog Oroms © | | CONNECTOR JEOERY:
61 mm | Onons A2 AND CABLE,
(2.4 in) CALIBRATED FOR Kg
TO HEET PERFORMANCE SPECIFICATIONS GAUGE MUST
BE INSTALLED WITH THIS AXIS -«=—>» HORIZONTAL.,
275 MINI-CONVECTRON
GRANVILLE-PHILLIPS
25,4 mm
(L0 inD g\ 13 mm 0.5 D %
;\ QUICK CONNECT
S4 /8 NPT STD. 18 mm
e (2.1 I 0.7 In o~
Weight: .22 kg (.48 1b.)
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BECTION 1
SAFETY INSTRUCTIONS

SAFETY PAYS, THINK BEFORE YOU ACT. UNDERSTAND WHAT YOU ARE GOING
TO DO BEFORE YOU DO IT. READ THIS INSTRUCTION MANUAL BEFORE
INSTALLING, USING, OR SERVICING THIS EQUIPMENT. IF YOU HAVE ANY
DOUBTS ABOUT HOW TO USE THIS EQUIPMENT SAFELY, CONTACT THE
GRANVILLE-PHILLIPS PRODUCT MANAGER FOR THIS EQUIPMENT AT THE
ADDRESS LISTED ON THIS MANUAL.

Explosive Gases

Do _not use the gauge tube to measure the pressure of combustible
gas mixtures. The sensing element normally operates at only

125 °C, but it is possible that momentary transients or controller
malfunction can raise the sensor above the ignition temperature of
combustible mixtures which might then explode causing damage to
equipment and injuring personnel.

Limitation on use of Compression Mounts

Do not use a compression mount (quick connect) for attaching the
gauge tube to the system in applications resulting in positive
pressures in the gauge tube. Positive pressures might blow the
tube out of a compression fitting and damage equipment and injure
personnel. The Series 275 gauge should not be used above 1000 Torr
or 1333 mbar true pressure.

Tube Mounting Position

If the gauge tube will be used to measure pressures greater than 1
Torr, the tube must be mounted with its axis horizontal. Although
the gauge tube will read correctly below 1 Torr when mounted in any
position, erroneous readings will result at pressures above 1 Torr
if the tube axis is not horizontal. Erroneous readings can result
in over or underpressure conditions which may damage equipment and
injure personnel.

Overpressure

Series 275 gauges should not be used above 1000 Torr true pressure.
Do not use above 1000 Torr true pressure. SERIES 275 INSTRUMENTS
ARE FURNISHED CALIBRATED FOR N,. They also measure the pressure of
air correctly within the accuracy of the instrument. Do not
attempt to use a Series 275 gauge calibrated for N, to measure or
control the pressure of other gases such as argon or CO0,, unless
accurate conversion data for N, to the other gas is properly used.
If accurate conversion data 1s not used or improperly used, a
potential overpressure explosion hazard can be created under
certain conditions.

A pressure relief valve should be installed in the system should
the possibility of exceeding 1000 Torr (1333 mbar) exist.




Electrical

Before connecting your Mini-CONVECTRON to a power source, be sure
that the source is compatible with the power requirements listed.

Electrical Power Requirements

DC voltage source 12 Vdc to 28 Vdc, 3.5 W max.
Chemical

Cleaning solvents, such as trichloroethylene, perchloroethylene,
toluene and acetone produce fumes that are toxic and/or flammable.
Use only in areas well ventilated to the outdoors and away from
electronic egquipment, open flames, or other potential ignition
sources,

Sensor Failure

If the gauge tube sensor wire fails, the output voltage will
indicate below 0 mTorr and the process control relays will be
inactivated. The digital display will indicate a single dash ("-")
and the mTorr and Torr LEDs will be extinguished.

Tube Contamination

The calibration of the gauge will be seriously affected by any
gases which will attack the gold plated sensor and could result in
overpressurizing the system. Two primary gases in this category
are mercury vapor and fluorine.




SECTION 2

INSTALLATION INSTRUCTLONS

Receiving Inspection
Domestic Shipments
Inspect all material received for shipping damage.

Confirm that your shipment includes all material and options
ordered. If materials are missing or damaged, the carrier that
made the delivery must be notified within 15 days of delivery in
accordance with Interstate Commerce regulations in order to file a
valid claim with the carrier. Any damaged material including all
containers and packing should be held for carrier inspection.
Contact our Customer Service Department, 5675 Arapahoe Avenue,
Boulder, Colorado 80303, (303) 443-7660 if your shipment is not
correct for reasons other than shipping damage.

International Shipments

Inspect all material received for shipping damage. Confirm that
your shipment includes all material and options ordered. If items
are missing or damaged the carrier making delivery to the customs
broker must be notified within 15 days of delivery.

Exanple:

If an airfreight forwarder handles the shipment and their
agent delivers the shipment to customs the claim must be filed
with the airfreight forwarder.

If an airfreight forwarder delivers the shipment to a specific
airline and the airline delivers the shipment to customs the
claim must be filed with the airline, not the freight
forwarder.

Any damaged material, including all containers and packaging,
should be held for carrier inspection. Contact our Customer
Service Department, 5675 Arapahoe Avenue, Boulder, Colorado 80303,
U.S.A. Telephone (303) 443-7660 if your shipment is not correct
for reasons other than shipping damage.

ITmportant Precautions for Mini-CONVECTRON Installation

The following precautions in the use and installation of the Mini-
Convectron must be observed.

1. Tt is recommended that the Mini-CONVECTRON be installed with
the port oriented vertically downward to ensure that no system
condensates or other liquids collect in the gauge tube. The
gauge tube axis must be horizontal if it is to be used at
pressures above 1 Torr. Although the gauge tube will read
correctly below 1 Torr when mounted in any position, erroneous
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10.

11.

readings will result at pressures above 1 Torr if the tube
axis is not horizontal.

Do not use a compression mount (quick connect) for attaching
the Mini-CONVECTRON to the system in applications resulting in
positive pressures in the gauge tube. Positive pressures
might blow the tube out of a compression fitting and damage
equipment and injure personnel. Pipe thread or flange
mounting systems should be used for positive pressure
applications. In any case, the absolute pressure in the tube
should not exceed 1000 Torr.

Do not perform electrical continuity tests on the Mini-
CONVECTRON tube with instruments applying voltages in excess
of 1 volt when the tube is at vacuum, or 5 volts when at
atmospheric pressure. Exceeding these voltages will damage
the sensing element.

Keep the tube clean. Do not remove the mounting port cover
until you are ready to install the tube.

Do not mount the Mini~CONVECTRON in a manner such that
deposition of process vapors, upon the internal surfaces of
the gauge tube, may occur through line-of-sight access to the
interior of the gauge tube.

Do not install the Mini-CONVECTRON where high amplitudes of
vibration are present. Excessive vibration will cause forced
convection at high pressure giving erroneous readings.

Do not bake the Mini-CONVECTRON with electronics attached at
temperatures exceeding 85 °C.

Do not bake the gauge tube with the electronics removed at
temperatures exceeding 150 °C.

Do not install the gauge tubes where they will be subject to
corrosive gases such as mercury vapor or fluorine which will
attack the gold plated sensor.

For greatest accuracy and repeatability the Mini-CONVECTRON
tube should be 1located in a stable room temperature
environment.

The port of the Mini-CONVECTRON is not grounded. Installation
should be only to grounded systems if lethal voltages are
present in the system.

i} When high voltage is present, all exposed conductors

of a vacuum must be maintained at earth ground.




Under certain conditions, dangerous high voltage can be coupled
directly to an ungrounded conductor through a gas almost as
effectively as through a copper wire connection. This hazard,
which is not peculiar to this product, is a consequence of the
ability of an electric current to flow through a gas under certain
circumstances. A person may be seriously injured, or even killed
by merely touching an exposed ungrounded conductor at high
potential.

When high voltages are used within the wvacuum system and the
CONVECTRON Gauge envelope is not reliably grounded through its
vacuum connection, either a separate ground wire must be added, or
the envelope must be shielded to positively prevent human contact.
The gauge envelope may be grounded by using a metal hose clamp on
the gauge connected by a #12 awg copper wire to the grounded vacuum
chamber.

High voltage can couple through a gas to the internal electrodes of

a gauge. Do not touch the exposed pins on any gauge installed on
a vacuum system where high voltage is present.

Gauge Tube Construction

The transducer is a

convection enhanced
Pirani gauge providing
rapid response, sixw
decades of pressure
transduction, stable
calibration, and good
accuracy. The Pirani PIN |

sensing element, R1 of
the schematic of Fig. 2-
1, is one leg of a
Wheatstone Bridge. A
temperature compensating
network, R2, forms the
second leg of the bridge.
The temperature sensitive
component of this network
is mounted inside the
gauge tube envelope with
the sensor. All other
resistors of the bridge
are nounted upon the

exterior electrical
feedthrough pins of the }
gauge tube. Pin 4 serves FIG. 2-1 GAUGE TUBE SCHEMATIC

as an electrical terminal
for construction of the
compensating network, R2,
but no connection is made
therefrom to the
controller.




All materials have been chosen for ultra high vacuum service,
corrosion resistance and bakeability to 150 °C. The gauge tube
envelope is type 304 stainless steel. All metallic joints in the
envelope are TIG welded. No solder is used within the envelope.
The following materials are exposed to the wvacuum: Type 304
stainless steel, Carpenter Alloy 52, Kovar,1 Kapton® , gold plated
tungsten and borosilicate glass.

Mini-CONVECTRON Gauge Tube Orientation

It is important to consider the orientation of the Mini-CONVECTRON
if accurate readings above 1 Torr is necessary to prevent
overpressure or for other reasons.

Below 1 Torr: The Mini-CONVECTRON will operate and accurately read
pressures below 1 Torr when mounted in any orientation. Above 1
Torr: The Mini-CONVECTRON will accurately read pressures above 1
Torr only when mounted with its axis horizontal, preferably with
the port pointing vertically downward. It is valuable to point the
port downward to facilitate the removal of condensation and other
contaminants.

Installation

The Mini-CONVECTRON is designed to be installed by use of the side
port fitting only. Adequate strain relief should be incorporated
for the I/0 connector.

1. Compression Mount (Quick Connect)

Do not use for positive pressure applications.

The gauge tube port is designed to fit a standard 1/2 in.
compression (quick disconnect) mount such as the Cajon Co.
Ultra-Torr® fittings.

Remove the caplug from the gauge tube port, insert the gauge
tube port into the compression fitting and finger tighten the
press ring. If a seal is not achieved it is likely due to
extreme cleanliness of the O-ring. A light film of vacuum
grease, such as Apiezon,? will ensure sealing and is normally
preferable to the use of pliers or pipe wrench to further
tighten the press ring, You may point the electrical pins of
the Mini-CONVECTRON anywhere you wish in a 360 degree
horizontal circle for optimum routing of the cable.

2. 1/8 NPT Mount

The threads on the Mini-CONVECTRON port will fit a standard
1/8 NPT female fitting. Wrap the threads of the gauge tube

'Trademark of Carpenter Technology

“Prademark of James G. Biddle Co.



port with Teflon tape and screw these threads into the system
fitting hand tight. Do not use any wrench or tool. The Mini-
CONVECTRON body functions adegquately as its own wrench.
Tighten only sufficiently to achieve a seal. When the threads
have been tightened to the point where a seal is Jjust
achieved, about one-half turn additional tightening is all
that can be gained without overstressing the tube port.

3. Other Mounts

In addition to the standard gauge tube which provides a 1/2
in. compression mount and 1/8 NPT male thread, a variety of
other mounting options are available. They include 1-5/16 in.
and 2-3/4 in. Conflat type flanges, Cajon® VCO® and VCR® type
fittings and NW10KF, NW16KF, NW25KF, NW40KF, and NWS50KF
flanges.

4. Grounding

Be aware that an electrical discharge through a gas
may couple dangerous high voltage directly to an un-
grounded conductor almost as effectively as would a
copper wire connection. A person may be seriously
injured or even killed by merely touching an exposed
ungrounded conductor at high potential.

This hazard is not peculiar to this product.

Provide a connection to ground for other instruments with
electrodes in the vacuum system possibly exposed to high voltage
electrical discharges.

Provide a connection to ground for each ungrounded metal component
in, on or around the vacuum system, including the gauge envelopes,
which personnel may touch and which can potentially be exposed to
high voltage electrical discharges within the vacuum system. For
example, a metal bell jar resting on an organic O-ring must be
connected to ground if high voltage sources are present in the
vacuum system.

that other components of the vacuum system are all

Grounding this product does not and cannot guarantee
A maintained at earth ground.

All conductors in, on, or around the vacuum system ex-
posed to potential high voltage electrical discharges

Zfi& must either be shielded at all times to protect
personnel or must be connected to earth ground at all
times.




I/0 Connector Wiring

The 15 pin "D" type connector has the following pin assignments:

Pin No.

WO e W

Function

No connection
No connection
Power input 12 Vdc to 28 Vdc @ 3.5 W max.
Power ground and connector shell

Analog output voltage
Signal ground
No connection
No connection
No connection

Process
Process
Process
Process
Process
Process

relay
relay
relay
relay
relay
relay

#1
#2
#2
#2
#1
#1

normally
normally
common
normally
normally
common

open contact
open contact

closed contact
closed contact

Refer to the Specifications Section for
maximum rating
contacts.

of the

process relay



SECTION 3

OPERATING INSTRUCTIONS
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CALIBRATED FOR Na

WARNING POSSIRILITY OF INJURY EXISTS IF NOT
USED IN ACCORDANCE WITH INSTRUCTION FOR USE,
TO MEET PERFORMANCE SPECIFICATIONS, GAUGE MUST
BE INSTALLED WITH THIS AXIS -«—3> HDRIZONTAL,

275 MINI-CONVECTRON
GRANVILLE-PHILLIPS
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Fig. 3-1 Front Panel Indicators and Adjustments

Purpose of Front Panel Features

Vacuum Adjustment -

Atmosphere Adjustment -

Set Point Adjustments -

Adjustment 1is provided to restore
accuracy of the analog output
voltage and display at low
pressures.

Adjustment is provided to set the
analog output voltage and display to
correspond to known atmospheric
pressure.

Momentary push-button switches are
accessible through the front panel
SET, up and DOWN holes for
programming the setpoint relays to
activate on falling pressure at the
desired pressure.

Setting Process Control Relay Setpoints

1. Activate the program setpoint function by depressing the SET
switch accessible through the front panel.

a. Depress the switch once for access to S.P.1 relay and
twice for S.P.2 relay programming function. The RELAY ON
LED will flash on and off when ready to program each

respective setpoint.
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display will revert back to pressure measurement.

2. Depress the UP or DOWN S.P. ADJUST switch to program the
desired activation pressure. The relay will activate on
falling pressure only when the indicated pressure is equal to
the programmed setpoint. Pin~out information for the process
relay contacts is given in Section 3. In order to prevent
oscillation around the trip point, there ia a hysteresis band
of approximately 10% of reading plus one significant digit.
Setting the process control setpoints to 999 Torr will disable
setpoint operation.

Analog Cutput

Fig 5~3 is a chart of the analog output voltage for various gases.
The impedance of this output is 390 ohnms. This output is
normalized for 0.375 Vdc at vacuum and 5.534 Vdc at 760 Torr for N,
or air. Should this output drop to approximately 0.10 Vdc, an open
sensor in the gauge tube is a distinct possibility. Should it drop
to 0 Vdc, the input power of 12 Vdc to 28 Vdc should be
investigated.

Long Cable Operation

There is no restriction on cable length since the control circuitry
is located right at the sensor. This is true as long as the input
voltage remains within the range of 12 vVdc to 28 Vdc.

Bakeout

The Mini-CONVECTRON is designed to allow bakeout temperature of up
to 85°C with the electronic circuitry attached but not operational.
Should a higher bakeout temperature be desired, up to a maximum of
150 °C, proceed as follows:

Note: Since the Mini~CONVECTRON contains static sensitive
components, the guidelines of Chapter 6 must be followed.

1. Remove the "D" type I/0 connector. Remove the two screws
holding the enclosure top to the enclosure.

2. Gently rock the enclosure away from the printed circuit
board/gauge tube assembly and remove.

3. Disengage the gauge tube from the printed circuit board spring
locaded sockets.

4. Perform the bakeout of the system with up to a maximum of
150 °C measured temperature at the gauge tube envelope
surface.

5. After cooldown, plug the gauge tube back into the printed
circuit board and install the enclosure over the assembly.
Note the card guides molded into the enclosure.




6. Replace the cover and the I/0 connector.
Power

The Mini~CONVECTRON is in operation anytime that the 12 Vdc to 28
Vde input voltage is applied. The sensor of the gauge tube runs at
a temperature of approximately 120 °C. Gauge tube life is not
affected by hours of operation.
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BECTION 4
CALIBRATION

Each Mini-CONVECTRON gauge tube is individually CALIBRATED FOR N,
and temperature compensated prior to leaving the factory. Each
controller is individually calibrated to provide accurate readout
of N, or air pressure; therefore, initial calibration should not be
necessary See Section 5 for use with gases other than N, and air.
If the tube becomes contaminated or does not read correctly, the
Mini~-CONVECTRON can be calibrated with the front panel adjustments
by performing the following steps.

Analog Output Voltage Monitor

Vacuum Ad-just

1. Evacuate the system to a pressure less than 1074 Torr.

2. While monitoring the analog output voltage adjust the vacuum
potentiometer for a reading of 0.375 Vdc.

Atmosphere Adijust

1. Allow the system pressure to rise to atmospheric pressure of
air.
2. While monitoring the analog output, adjust the atmosphere

potentiometer for a voltage corresponding to the absolute
pressure corresponding to your location. Refer to Fig. 4.1
for typical altitude/Torr/voltage relationships.

Altitude

in Feet Analog Output

Above Pressure In Voltage

Sea ILevel Torr (N,,Air) vdc

o 760 5.534

1000 733 5.513
2000 707 5.493
3000 681 5.473
4000 656 5.454
5000 632 5.435
6000 609 5.417
7000 586 5.399
8000 564 5.382
9000 543 5.366

10,000 523 5.350

Fig. 4-1



Digital Display Adjust

Vacuum Adjust

i.

2.

Evacuate the system to a pressure less than 10™* Torr.

Adjust the VAC potentiometer for a display of 0 mTorr. If
adjusted too far counterclockwise, the display will indicate
-0 mTorr. Correct adjustment is when '-' sign Jjust
extinguishes.

Atmosphere Adijust

1.

Allow the system pressure to rise to atmospheric pressure of
air or, preferably, backfill with N, to a known pressure at or
near atmospheric pressure.

Adjust the ATM potentiometer for a display corresponding to
the absolute pressure corresponding to your location or that
indicated by the pressure measurement standard on your system.
Refer to Fig. 4.1 for typical altitude/torr/voltage
relationships.




SECTION 5
USE WITH GASES OTHER THAN N, AND AIR

It is important to understand that the analog output voltage from
a Series 275 Mini-CONVECTRON depends on the type of gas in the
tube, on the orientation of the tube axis, and on the gas pressure
in the tube., Series 275 Mini~CONVECTRONS are supplied calibrated
for N, when the axis of the gauge tube is horizontal. The
1ndlcated reading for air is the same as for N, within the accuracy
of the instrument. With certain safety precautlons the Series 275
Mini-CONVECTRON may be used to measure pressure of other gases.

Series 275 Mini-CONVECTRON gauges are thermal conductivity gauges
of the Pirani type. These gauges transduce gas pressure by
measuring the heat loss from a heated sensor wire maintained at
constant temperature. For gases other than N, and air the heat
loss is different at any given true pressure and thus the analog
output voltage will be different.

Figs. 5-1 and 5-2 show the relationship of true pressure for N,
(air) - vs - analog output voltage. This graph was plotted u51ng
the data taken from Fig. 5-3 which is the analog output voltage
versus true pressure for various gases. This data can be used in
your application by performing a curve fit for the gas involved
with your process. It can also be plotted out on the graphs of
Figs. 5-1 and 5-2 if you desire to see how it compares with N, or
air.

For gases not 1listed, or for a mixture of gases, it will be
necessary to generate your own calibration curve using an
acceptable gas independent transfer standard such as a capacitance
manometer. The maximum usable analog voltage output will depend
upon the input voltage used. Subtract 4 Vdc from VIN to determine
the maximum analog voltage output. This will determine the highest
readable pressure for the gas involved.



100
y
A
.
i
P
- /'
50
/
//

20 //
2 /
=
[a'] .
=
o nd
o 10
[F
o A
c
[8]
’_.
E
<
Lt
m
pus |
(%] 5
: /
w
o
Q.

2

1

.30 40 .50 60 T0 .80 .80

5 ANALOG OUTPUT — VDC
-2

Fig 5-1

Quiput Voliage vs Indicated Pressure

1.0




PRESSURE IN mTORR AND TORR FOR Ny (AIR)

1000

500

200

TORR

100

.

50

20

N

10

500

mTORR

200

2.0 3.0 4.0 5.0

ANALOG OUTPUT - VDC

Fig. 5-2 Output Voltage vs Indicated Pressure

6.0

7.0



soseH snoTaep 103 (opA) sebearoa andano boreuy obprag ¢-¢ BT

Z¥9°'9 9GO0 L 1A 14 oLZ ¥ - gGe"¥ 29L°¢S StL P 659°¢G 42X01, 000T
- Q00°L T2 ¥ LEC"T PLOC 6T6°% ETL S 90L"°¥ Y196 IIO0L, 006
61IS°9 a9 982" ¥ L0 v Sy9°g LL8°F 8G9 9 £99° % 8689 JAX04, 008
- 0269 TLC ¥ 06TV 2€9°t 098°'% €€9°9G £Evo v ¥£S° S IXO00, 09L
- 068°9 L ¥ 991 ¥ £€T9°c 0¢€8°'¥ Z266°9 TIT9°% 115 A8 1I0L 00L
cret o £v8°9 €0y el ¥ €LGE GLL'P GIG'G 066 ¥ 6L¥ G aIo4 Q009
- €08°9 16T ¥ 9.L0°F 9zZ¢ "¢ 80L"F ¥ 9 LL¥ ¥ 62E°G II0L 0049
£O0T"9 L9L°9 880°% 910" ¥ 99%°*¢ 1Z29°'P STL°S 98" ¥ vee-g II01L 00V
- 9¢L°9 S00°% g8L6° ¢t ¥8L°¢E cbs*"¥ 00C°S £8ec° ¥ TTIT*S AI0L 00¢€
098°S T99°'9 £€88°¢ L28°¢ 692°E 9€¢°¥ 90T1T°S 261 % 610§ IIoL 002
o2L*S £8%°9 059° ¢ 819" ¢ 1€ ¥S1T°% 920°9S ecl ¥ st ¥ IIodq, 00T
£86°9 6GL°9 609° ¢ o ¢ CL0*'E TLO°% 916" ¥ LEO° T 9¥8°¥ AI101 09
¢LT*S 90F°S AR A g80g°'¢€ 996°¢ ¢£06°t 0C9°% PIE-L 108" ¢ LLS ¥ II00 02C
669°% <S09°F% T9¢°9 Qe ¢ o ¢ YeL*C 0L9°t G222V ¥vLL'9 08V ¢ 902V 105 0T
- STLE 6G60°8S 060° € 6c0'¢ 6sP"¢c 9SLEL°L 2Lo°¢C LBE" ¥ 820°¢ SL9*¢E dI01 S
€Tt TE9°¢ 80G°¢ 999°¢ Lv9e 2 T¢6"T G69°¢ ¥I8*"¢C 6E£6°¢ gge°¢ cvg°"2¢ IIol ¢
ct9*'C 9.L6°T £09°¢ Lve ¢ LG22 9¢S°T ¢LT"C S6T1°2 ¥o1°¢ 8I8°T L1Z ¢ AI05 T
PI0°¢ 69%°1 ¥I6°1 s08°'T 9¢8°'t ¥eT*T 899°T $99°1T 68G6°T 98¢ °T £€89°T JIJIO0LW 00%
c6e"T 200°1T 99C¢°1T I62°T STE"T L¥8" 6LT'T TPPT"T 890°T 296° Ge1"1T JLIoJw Q02
£90°'T g9lL"* Yre* 066" 600°T 899" 006" 898" ¥18° SvL” 8L8" JLIOJW Q0T
96.L" 809° LeL” boL” 8LL" ¥¥a-° SoL” 6/9° L€£9" geq " cg89° LIOLU 06
¥g8c* ¥atv " 6ka" 99¢"° 188" TSd- 9¢g” 125" Ley" LLY” £Zgs” IIXou 02
cev”’ 138 78 A oLy o8y 8g¥ - ST¥-” A5 2 £sy - %y - Y4 g6¥” JdIIoOJW OT
g8ty” A4 Zedy” LEY® =T A S LTV 607 ° LoV " LTV® II0JW ¢
€0¥° g8g8¢g " 96¢ " 00%” T0%° ¥8g” g6’ cet” 68¢ " L8¢C" 435 JLIO0LW 2
968¢" TI8E" age” 88¢ " 88¢€" 6LE” ggg” ¥8ce” Z28¢e” I8¢"° ¥8e” JIIOJU T
Y417 c8LE”’ 18L° 18¢° cge” cLLE” 8¢° oge” 6LE" gLE” 6LL" diaoguw g
08LE" 13° W LLE"® gLE" 8LE" g89LE" LLE" LLE" GoLE” 9L¢* LLE" IIo0JWU 2°
9g.¢" LGLE" aLe” SLE" 9LE" SGLE" QLE " gLE" 9GgLE " LGLE" oLE" IJIOJur T*
gLE" gLE" gLe” SLE” sLE”® cLE" gLe” SLE” SLE” SLe” SLE" 0
o N zd zZuoslg zZIuoaii oI 200 0  wniTeH uobay (z1y) IIorw/Izog
N.Z 2aNssadd

<t
9N H
[fg}



SECTION 6
MATNTENANCE

General Information

Although the Mini-CONVECTRON was designed using as many commonly
availabkle components as possible, thus allowing easy service, it is
still recommended that only qualified technical personnel attempt
repairs.

Should difficulties be encountered in the use of vyour Mini-
CONVECTRON, the following list of symptoms and remedies, along with
the schematics, can prove useful in gquickly getting back into
operation. Since the majority of parts are readily available at
local electronics supply stores, it may, in some cases, prove most
expedient for you to repair minor troubles should they occur.

If the prescribed remedies do not correct the troubles, or if
additional assistance or special parts are reguired, contact the
Technical Service Department, Granville-Phillips, 5675 Arapahoe
Avenue, Boulder, Colorado, 80303. Telephone: (303)~-443-7660.
Repairs properly made with eguivalent electronic parts and rosin
core sclder, which de not damage other portions of the unit, do not
represent a violation of the warranty.

Check the following list for the observed symptoms. This listing
of symptoms and remedies is not complete, but should be sufficient

to solve most problems. All possible causes of failure should be
thoroughly explored before attempting any component replacement.

Guidelines

Since the Mini-CONVECTRON contains static-sensitive electronic

parts, the following precautions must be followed when
troubleshooting:

1) Use a grounded, conductive work surface.

2) Use static dissipative envelopes to store or ship printed

circuit boards.

3) Do not handle the printed circuit bocard more than absolutely
necessary, and only when wearing a ground strap.

4) Do not use an ohmmeter for troubleshooting. Rely on voltage
measurements.
5) Use grounded-type soldering irons only.

Mini-CONVECTRON Disassembly

For most troubleshooting procedures it will be required that the
printed circuit board and gauge tube be removed from the enclosure.
To accomplish this proceed as follows:

01 6-1
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1. Remove the two screws holding on the enclosure cover. Remove
the cover.

2. Pull up on the edge of the PC board and remove the board with
gauge tube attached from the enclosure.

3. To remove the gauge tube from the PC board simply unplug from
the four sockets on the board.

4. For assembly, reverse this procedure.

For troubleshooting, a 15 pin "D" connector with only the 12 Vdc to
28 vdc input power and ground connected will be most useful.
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