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Week 1 Objectives

• Learn about vacuum technology, instrumentation, and terminology

• Analyze measurements of pressure vs. time to estimate the pumping 
speed of the mechanical (“roughing”) backing pump
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Introductory Reading
• Please see class homepage at: http://

sites.apam.columbia.edu/courses/ap4018y/  and 

• Read background information about vacuum science 
and technology

• Note: 

Many facilities for applied physics research and 
development depend upon removing gas molecules. 
Examples abound: plasma physics, surface science, 
cryogenic studies (including quantum computing.) This 
lab introduces you to vacuum science and technology.
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http://sites.apam.columbia.edu/courses/ap4018y/UHV_Seminar_Handbook.pdf

Very Good Introduction…
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Components of Your Vacuum System
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Components of Your Vacuum System
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Components of Your Vacuum System
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Series 275 Convection Gauge
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4  Preparing the Stabil-Ion System for Operation
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4.9  Convectron Gauge Analog Output Signal
If the Convectron Gauge capability is installed, a voltage output 
signal proportional to the common logarithm of the pressure 
indication is provided on the rear panel of the Convectron Gauge 
module via a standard 1/8 in. miniature phone jack.

If graphed on log-linear axes, the output voltage is linear with 
respect to the log of pressure. The analog output is 1 volt per decade 
of pressure with a factory adjusted output of 0 volts at 1.0 x 10-4 

Torr.

Offset adjustments are provided on the top edge of the Convectron 
Gauge module that allow shifting the voltage corresponding to 1 x 
10-4 Torr between -7 volts and +1 volt.

The voltage signal is smooth and continuous throughout all the decades of pressure measurement. 
This format is useful for computerized data acquisition because a simple equation (finding the 
common antilogarithm) may be programmed to calculate pressure from the voltage output.

Figure 4-18 Top View of Convectron 
Gauge Module Showing 
Analog Output Offset 
Adjustment.

Figure 4-19 Convectron Gauge Analog Output vs. Pressure.
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The equation is: Pi = 10V-4 Torr/mbar, or Pi = 10V-2 Pascal

If the offset has been adjusted to other than 0V at 10-4 Torr (10-2 Pa), then the exponent value must 
be forced to -4 (-2 for Pa) when the pressure is at 1.0 x 10-4 Torr (10-2 Pa) by adding or subtracting a 
number other than -4 from the value of V.

For example, if the offset has been adjusted so that the output voltage is -7 V at 
10-4 Torr (10-2 Pa), then +3 (+5 for Pa) must be used in the equation instead of -4, i.e., 
P = 10(-7+3). Furthermore for the same offset, if the pressure were, say, 10-2 Torr, then the 
output voltage would be -5V. The pressure would be calculated as P = 10(-5+3).

4.10  Preparing for Process Control Operation
4.10.1  Setpoint Display and Adjustment
Setpoints are stored in non-volatile memory, and are specified by a 2-digit mantissa and 2-digit 
exponent. They may be set anywhere in the range 1.0 x 10-12 to 9.9 x 10+5. This allows for the 
entire pressure range of the Stabil-Ion System and its units of measure to be covered.
The setpoint is compared directly to the display data, so units of measure are implicit. Changing the 
units switch on the Controller will not change the stored setpoints. They must be reprogrammed to 
the new units of measure.
If a setpoint is set to above atmosphere, then the relay will always be activated (unless its polarity is 
reversed, see Section 2.1.4 on page 2-5) except during transient conditions that occur, e.g. when the 
Stabil-Ion Gauge is first powered up, or a Convectron Gauge is disconnected. If it is desired that a 
process control relay be held in one state, the manual override switch should be used. If the setpoint 
is adjusted below 1.0 x 10-12 to 0.0, then it will always be deactivated (unless polarity is reversed).

4.10.2  To Display a Setpoint
1. Be sure the scale factor switch on the electrometer 

module is in its center position (Figure 4-20), or the 
calibration data in display line 1 will conflict with the 
display of setpoints 1 and 2.

2. Adjust the channel select thumbwheel to the number of 
the process control channel for which you wish to 
display the setpoint.

3. Press and release either SET button. The setpoint will 
appear for 2 seconds in the same display line as the 
associated gauge;
Setpoints 1 and 2 appear in the IG display line.
Setpoints 3 and 4 appear in display line A.
Setpoints 5 and 6 appear in display line B.

where Pi = pressure indication, 
V = analog output voltage

and: the offset is at the factory adjusted 0V at 10-4 Torr (10-2 Pa).

Figure 4-20 Electrometer Module Showing 
Scale Factor Switch.



Convectron  Gauge is Calibrated for N2Operation
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Before You Begin
Installation

Operation
M

aintenance

Figure 3-6 True Pressure versus Indicated Pressure for Commonly used Gases, 10–4 to 10–1 Torr

Indicated pressure in Torr (N2 equivalent)
To convert Torr to pascal, multiply by 133.3
To convert Torr to mbar, multiply by 1.333
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Convectron gauge axis
must be horizontal
Pressure unit equivalents:
1 µm Hg = 1 mTorr = 1 x 10–3 Torr
1000 µm Hg = 1 Torr
1 mbar = 100 pascal
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Figure 3-7 True Pressure versus Indicated Pressure for Commonly used Gases, 10–1 to 1000 Torr
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Convectron gauge axis
must be horizontal
Pressure unit equivalents:
1 µm Hg = 1 mTorr = 1 x 10–3 Torr
1000 µm Hg = 1 Torr
1 mbar = 100 pascal

Indicated pressure in Torr (N2 equivalent)
To convert Torr to pascal, multiply by 133.3
To convert Torr to mbar, multiply by 1.333
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Procedure
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Definition of Pumping Speed
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How Big is the Vacuum Chamber? (V)

V = 

11




