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Note: This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with this instruction manual, may cause
harmful interference to radio communications. However, there is no guarantee that inter-
ference will not occur in a particular installation. Operation of this equipment in a residential
area is likely to cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on. The user is encouraged to try to correct
the interference by one or more of the following measures:

e Reorient or relocate the receiving antenna.
e Increase the separation between the equipment and the receiver.

e (Connect 3he equipment into an outlet on a circuit different from that to which the receiver is
connected.

e Consult the dealer or an experienced radio or television technician for help.




RECEIVING INSPECTION

On receipt of your equipment, inspect all material received for damage. Confirm that the shipment includes
all items ordered. If items are missing or damaged, submit a claim as stated below for a domestic or
international shipment, whichever is applicable.

DOMESTIC SHIPMENT

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

INTERNATIONAL SHIPMENT

Inspect all materials received for shipping damage and confirm that the shipment includes all items ordered.
If items are missing or damaged, the airfreight forwarder or airline making delivery to the customs broker
must be notified within 15 days of delivery. The following illustrates to whom the claim is to be directed.

o Ifan airfreight forwarder handles the shipment and their agent delivers the shipment to customs,
the claim must be filed with the airfreight forwarder.

o Ifan airfreight forwarder delivers the sh}pment.to a specific airline and the airline delivers the
shipment to customs, the claim must be filed with the airline.

Any damaged material including all containers and packaging should be held for carrier inspection. Contact
our Customer Service Department, 5675 East Arapahoe Avenue, Boulder, Colorado 80303, U.S.A., Telex
045 791 GPVAC Bldr, or telephone (303) 443-7660, if your shipment is not correct for reasons other than
shipping damage.

LIMITED WARRANTY

This Granville-Phillips Company 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 GPC determines, in good faith, that it is defective
in materials or workmanship during the warranty period, provided the item is returned to Granville-Phillips
Company together with a written statement of the problem.

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. GPC EXPRESSLY DISCLAIMS
ANY OTHER WARRANTY, WHETHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIM-
ITED TO THEIMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR APARTICU-
LAR PURPOSE. UNDER NO CIRCUMSTANCES SHALL GRANVILLE-PHILLIPS COMPANY BE
LIABLE FOR CONSEQUENTIAL OR OTHER DAMAGES RESULTING FROM A BREACH OF THIS
LIMITED WARRANTY OR OTHERWISE.

CERTIFICATION

Granville-Phillips Company certifies that this product meets its published specifications at the time of
shipment from the factory.




SAFETY PAYS!
THINK BEFORE YOU ACT!

UNDERSTAND WHAT YOU ARE
GOING TO D(()) BEFORE YOU
DOIT!

Read this instruction manual carefully before installing, using, or servicing this equipment. If there are any
doubts about how to use this equipment safely, contact the Granville-Phillips Product Manager for the 303
Vacuum Process Controller (VPC) at 5675 East Arapahoe Avenue, Boulder, Colorado 80303, U.S. A, Telex
045 791 GPVAC Bldr, or Telephone (303) 443-7660.

WARNING

Voltages as high as 800V peak are present in the controller, on the cable, and at the IG tube
during degas. If a current-worthy common ground is not present between the vacuum
chamber and the controller chassis, this voltage under some conditions appears between
these surfaces. This can be very dangerous! Check the grounds! Always turn off the power
to the controller before connecting any cable to the controller or to the IG tube. Do not
operate the controller ungrounded or near water. The VPC is intended for use only in a clean,
dry laboratory environment. Operation in other environments may cause damage to the
controller and reduce the effectiveness of the safety features.

WARNING

Danger of injury to personnel and damage to equipment exists on all vacuum systems that
incorporate 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 vacuum 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 disks that will release pressure at a level considerably below that pressure which
the system can safely withstand.

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

WARNING

303 Vacuum Process Controllers 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
VPC. In addition, check that (1) the proper gas cylinders are installed, (2) gas cylinder valve
positions are correct on manual systems, and (3) the automation is correct on automated
systems.
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WARNING

Itis the installer’s responsibility to ensure that the automatic signals provided by the process
control option are always used in a safe manner. To help ensure safety of personnel and
equipment, and to provide for manual operation and maintenance of the equipment, switches
must be installed such that all equipment subject to automatic process control can be operated
manually as well. Figure 2-6 illustrates typical connections.

Carefully check manual operation of the system and the programming before switching it
to automatic operation. Where an equipment malfunction could cause a hazardous situation,
always provide for fail-safe operation. As an example, in an automatic backfill operation
where a malfunction might cause high internal pressures, provide an appropriate pressure
relief device.

WARNING

Operation of the VPC with the line voltage selector card improperly set can cause damage
to the VPC and injury to personnel.

WARNING

Do not attach cables to glass gauge pins while the gauge is under vacuum. Accidental
bending of the pins-may cause the glass to break and implode. Cables once installed should
be secured to the system to provide strain relief for the gauge tube pins.

WARNING

The fumes from trichloroethylene, perchloroethylene, toluene, and acetone can be dangerous
to health if inhaled. They should be used only in well ventilated areas exhausted to the
outdoors. Acetone and toluene are highly flammable and should not be used near an open
flame or energized electrical equipment.

voltage electrical discharges must cither be sheilded so as to prevent human contact, or

All conductors in, on, or around a vacuum system that are exposed to potential high
ﬁ 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 exposcd conductors are maintained at earth ground. The
power cord of this product should be connected only to a praperly grounded outlet.
However, grounding this product does not guarantee that other components of the vac-
uum system are maintained at carth ground.

This hazard is not peculiar to this product.

Be aware that an electrical discharge through a gas may couple dangerous high volt-

age directly to an ungrounded conductor almost as effectively as would a copper wire
A 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.
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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 conection. 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
injuret_i,lor 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.

e 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.

e All comgonems utilizing vacuum connections, such as quick connects, taped threads, plastic,
glass, rubber tubing, etc., must be reliably grounded.

For example, a metal gauge envelope that is not reliably grounded through its vacuum
connector may be grounde bf using a metal hose clamp on the gauge, connected by a 12
awg copper wire to the grounded vacuum chamber.

e High voltage can couple through a dgas 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.

This hazard is not peculiar to this product. Itis a characteristic of all vacuum systems having
equipment installed that is capable of producing high voltage within the vacuum environ-
ment. Check all of your vacuum systems periodically for proper grounding of all exposed
conductors.
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INTRODUCTION
This manual provides the instructions for operation and maintenance of the Series 303 Vacuum Process
Controller (VPC) and the options which are available for either factory installation or installation by the
user. The operation and maintenance instructions are presented in six chapters.
Chapter 1 contains a general description of the VPC and options.

Chapter 2 describes and illustrates the procedures necessary to install the VPC and options to make them
completely operable.

Chapter 3 describes and illustrates the operating controls and indicators. This chapter also contains operating
procedures for all modes of operation.

Chapter 4 provides descriptive theory of operation information at a functional block diagram level for the
VPC and the option boards.

Chapter 5 contains general procedures for isolating a malfunction to a replaceable circuit board level.
Removal and replacement instructions are provided in this chapter.

Chapter 6 contains a list of parts and assemblies which are field replaceable. These are useful components
for on-site maintenance of the VPC.

It is strongly recommended that the user read and understand all chapters of this manual prior to placing

the VPC in operation. The operation procedures in Chapter 3 which pertain to the individual user’s
configuration should be thoroughly understood.
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CHAPTER 1
GENERAL DESCRIPTION

1-1. EQUIPMENT DESCRIPTION

The Series 303 Vacuum Process Controller (VPC) illustrated in Figure 1-1, is a programmable,
microprocessor controlled vacuum system controller. The basic VPC operates two ionization gauge tubes
over the range from 5 x 10" to 1 x 10" Torr. There are two basic VPC models; VPCA and VPCB. VPCA
sequentially operates two ionization gauge tubes, while VPCB is configured to simultaneously operate two
ionization gauge tubes.

Both VPCA and VPCB front-panel controls and indicators are identical and allow the operator to program
gauge tube sensitivity, electron bombardment degas power, degas time duration, gauge tube filament
overpressure trip, direction/rate of change arrows, two-or-three-digit pressure readout, and security of
programs against change. Also a control is provided for maximum emission current selection and indicators
for leak testing and gauge tube filament circuit deterioration warning.

1-2. VPC OPTIONS

The operational capability of a basic VPC can be upgraded by the installation of plug-in option cards. A
VPCA or VPCB can be ordered with the desired options installed or the user may order and easily install
the desired plug-in options. Eight card slots are provided for installation of the option cards. Installation
procedures for the option cards are provided in Chapter 2.

1-3. CONVECTRON GAUGE OPTION

This option permits two Granville-Phillips Series 275 Convectron Gauges to be simultaneously operated
to provide digital pressure measurements from 1 x 107 to 999 Torr of air, N, or Ar. Pressure of other gases
may be measured with the use of conversion charts (refer to Figures 3-5 through 3-10). Use of this option
in conjunction with an ionization gauge tube, allows the system to be monitored from atmospheric pressure
down to the pressure at which the ionization gauge tube is automatically turned on.

1-4, PROCESS CONTROL OPTION

Process control option cards allow the operator to control system process equipment from as many as 12
process control channels. Each process control card contains four single pole, double throw relays. Up to
three cards may be installed in the VPC to obtain 12 relays operating on the process control channels. The
channels may be assigned in any order to any ionization gauge or Convectron gauge tube and the pressure
set point programmed to any pressure within the tube’s range. Additionally, time delay, time duration,
hysteresis, and an audible alarm can be programmed for each channel.

1-5. EXTERNAL ENABLE OPTION

The external enable option allows for the activation or deactivation of each process control channel with
externally generated signals from the user’s equipment.

1-6. R§232C OPTION

This option provides for two-way communication between the VPC and a computer via a standard EIA
RS232C serial interface. Functions and displays provided by the VPC front-panel may be controlled and
displayed by a computer. The only functions not implemented are those which change the displayed
information, i.e., (F8-10, F17-20, etc.).
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1-7. IEEE 488 OPTION

This option provides for two-way communication between the VPC and a computer via a standard IEEE
488 parallel addressable interface. Functions and displays provided by the VPC front panel may be
controlled and displayed by a computer. The only functions not implemented are those which change the
displayed information, i.e., (F8, 10. 17-20, etc.).

1-8. BCD OPTION

The BCD option provides parallel binary coded decimal pressure and status information to a remote device
with a compatible interface. Up to two option cards can be installed.

1-9. ANALOG OUTPUT OPTION

This option provides an analog output voltage corresponding to the pressure measured by any two of the
four possible gauges. The voltage is linearly proportional to the pressure in each decade of pressure over
the pressure range of the ionization gauge or Convectron gauge tube. There are two outputs per card and
the capability exists to install two cards.

1-10. ELECTROMETER B OPTION

A VPCA unit may be configured to a VCPB unit by the installation of an Electrometer B option board. The
Electrometer A board is removed and the Electrometer B board installed. This will allow simultaneous
operation of two ionization gauge tubes.
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1-11. VPC SPECIFICATIONS

Table 1-1 lists the specifications applicable to the basic VPC (A and B). The specifications applicable to
the individual option cards are listed in Table 1-2.

Table 1-1. Basic VPC Specifications

Characteristics Specifications

Electrical Voltage 90-110/105-125/195-235/210-250
Vac rear panel selectable

Frequency 50Hz or 60 Hz

Power 450W (maximum)

Environmental operating
temperature

0 to 40°C (32 to 104°F). Warranted specifications
given at 25°C £ 5°C.

Physical dimensions

Width 19 inches (48.3 cm)

Height 3.5 inches (8.9 cm)

Depth 18.0 inches (45.7 cm) with cables

Weight 25 pounds (11.6 kg)

Gauge type Bayard-Alpert type, or equivalent, ionization gauge

The following performance specifications are for the ionization gauge controller only. Actual system
capabilities and specifications will be dependent on the transducer used and on gas composition. Unless
otherwise specified, the following specifications are for a sensitivity setting of 10/Torr, 7.5/mbar, or .075/Pa

and a maximum emission current of 10 mA.

Pressure range 5x10" 101 x 10" Torr
7x 10" to 1.3 x 10" mbar
7x 10" to 13 Pa
Gas type Direct reading for air, N, or Ar. By altering the tube
sensitivity in the N, mode, other gas types can be
measured directly.
Accuracy of electronic TyPically + 2% of pressure reading over the range
measurement 10 to 10” Torr (mbar) or 107 to 10" Pa.
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Table 1-1 Basic VPC Specifications (Cont.)

Characteristics

Specifications

Resolution of ionization gauge
(IG) readout

Display update time

Programmable IG
tube sensitivities

Emission current

Collector potential

Grid potential

Filament voltage

Filament current

Filament bias
DEGAS

Power

Pressure

+0.1% of full scale in each decade, over the range
(IG) readout 10 to 10” Torr (mbar) or

10 to 107 Pa.

+ 1% of full scale in the 10" Torr (mbar) or

10”° Pa range.

+ 10% of full scale in the 10" Torr (mbar) or

10® Pa range.

0.5 second maximum for all ranges

0.1 to 99.9/Torr

0.1 to 99.9/mbar
0.001 to 0.999/Pa
Factory set at 10/Torr

User programmable to maximum values of 1, 2,4
or 10 mA. Factory set at 4 mA. Controller selects
one of the following constant emission currents,
subject to the maximum value programmed, to op-
timize performance at a given pressure 0.01, 0.02,
0.04,0.1,0.2,0.4, 1, 2, 4, 10 mA. The emission can
be fixed to the selected maximum value. This will
limit pressure measurement range (see Table 3-6).

Zero V referenced to system ground

180 * 10 Vdc referenced to system ground (adjus-
table)

2.0 to 8.5 Vac rms
6.0 A rms (maximum)

30 £4 Vdc referenced to system ground

Electron bombardment. 5 to 80 watts, program-
mable in 5 watt steps. Power can be displayed
during degas.

Must be less than 5 x 10° Torr. Approximate pres-
sure can be displayed during degas.
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Table 1-1. Basic VPC Specifications (Cont.)

Characteristics Specifications
Time Programmable from 1 to 999 minutes, in one
minute steps, or manually or remotely timed.
Degas time remaining can be displayed.
Start Soft start - Start manually or with remote signal:
1) 15 seconds at approximately 0.25 programmed
full power.
2) 15 seconds at approximately 0.5 programmed
full power.
3) Full power.
Stop 1) Manually or remotely timed:
Full power to zero when stopped.
2) Programmably timed: (DT = degas time)
a) Step down to approximately 0.5 of full power
att=0.5x DT.
b) Step down to approximately (.25 of full
power att =0.75 x DT.
c¢) Step down to 0 power att= DT,
Grid potential 500 Vdc effective. Measured with respect to
filament.
Emission 10 to 160 mA.
REMOTE INPUTS
Input functions IG1 On/Off, IG2 On/Off
Degas 1 On/Off, Degas 2 On/Off
Current 1 mA to ground
FILAMENT STATUS RELAY
Contact form Single pole, double throw
Contact rating 4A at 125 Vac resistive load or 30 Vdc

2A at 250 Vac resistive load




Table 1-2. Option Specifications

Option Name/Characteristics

Specifications

275 CONVECTRON GAUGE

Pressure range

IG tube filament control

PROCESS CONTROL

Number of channels

Pressure range

Time delay

Time duration

Hysteresis
Output relays

Contact rating

Contact style

1 x 10” to 999 Torr
1x 107 to 1.33 x 10° mbar
1x10"t0 1.33x 10°Pa

Direct reading in six decade ranges for air, N, or Ar.

Can be programmed to automatically turn on or off
the filament of associated IG tube.

12 (maximum). Each option card provides relay
control for four channels.

Selectable within:

5x 10" to 999 Torr

7x 10" to 1.33 x 10° mbar
7x10%t0 1.33x 10° Pa

Programmable, in one second steps, to delay chan-
nel activation for up to 999 seconds after channel
has been enabled and reached its pressure set point.

Programmable, in one minute steps, to deactivate a
channel within 999 minutes after it activates.

Programmable, in 1% steps, from zero to 999%.
Four per option card (three cards maximum),

4A maximum, 125 Vac or 30 Vdc resistive load;
2A maximum, 250 Vac resistive load.

Single pole, double throw.
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Table 1-2. Option Specifications (Cont.)

Option Name/Characteristics Specifications
EXTERNAL ENABLE
Input/Outputs 12 inputs/12 outputs. One pair for each process
control channel. Must be used with process control
option.
Input/Enable Signal TTL, active low, or contact closure to option
ground. 5V open circuits, 1.2 mA short circuit.
Output format TTL, active low. 15 mA source. 24 mA sink.
BCD
Output One per card. (Maximum of two cards.) Card assig-
nable to either display; each card can output IG,
CG, or automatically switch from CG to IG pres-
sure when IG is activated.
Logic format 8421 positive-true, parallel.
Number of digits Three significant, 1 1/2 digit exponent, exponent
sign (18 bits).
Control outputs IG/CG tube data (1 bit), data valid (1 bit), degas
status (1 bit).
Output drivers Latched, parallel, 5V TTL or CMOS. 6 mA source,
6 mA sink current for data lines. 8 mA sink current
for data update pulse.
Control inputs Hold parallel data, prevent data update. Disable
data output lines to high impedance.
ANALOG OUTPUT
Number of outputs Two per card. (Maximum of two cards.) Each card
may be assigned to any gauge or gauge pair.
Output voltage 0 to 7.0 Vdc (0.5V/decade), (3.77 V for 000 on
Convectron) linearly proportional pressure. Source
impedance 100 ohms.
Pressure range 5x 10" to 999 Torr

7x 10" to 1.33 x 10’ mbar
7x10°to 1.33 x 10’ Pa
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1-13. MODEL DESIGNATIONS

The different configurations of the VPC and specific options available are listed in Tables 1-4 and 1-5,

respectively.
Table 1-4. VPC Configurations
Configuration Catalog/Part Number
120%* 240%* 100*
VAC VAC VAC
VPC A (sequential IG) 303001 303002 303003
VPC B (simultaneous 1G) 303007 303008 303009
* Includes 8-foot power cord with NEMA plug.
#* Includes 2.5-meter power cord with CEE plug.
Table 1-5. VPC Options
Catalog
Part Number Remarks

Convectron Gauge 303013 Requires one Convectron gauge cable assembly

and two Convectron gauge tubes.
Process Control 303014 Four channels per card, up to four cards.
External Enable 303015 Must be used with process control option.
RS232C 303016 Half duplex, bidirectional computer interface.
BCD 303017 Each display requires one card for simultaneous

data output.
IEEE 488 303020 Parallel, addressable, bidirectional computer

interface.
Analog Output 303018 Two outputs per card, up to two cards.
Electrometer B 303019 Replaces Electrometer A card for

simultaneous IG data display.







CHAPTER 2
INSTALLATION

2-1. GENERAL INSTALLATION INSTRUCTIONS

The following procedures should be followed to install and apply power to your system for the first time,
If the system fails to power-up when power is applied, refer to Chapter 5 for troubleshooting and
maintenance procedures.

2-2. LINE VOLTAGE SETTING
Verify that the line voltage selector card displays the line voltage value of the available local ac line voltage.

If the card does not display the correct line voltage value as shown in Table 2-1, perform the following
procedure (refer to Figure 2-1).

Table 2-1. Line Voltage Selector Setting

Line Selector Card Fuse F2
Voltage (Vac) Setting Type
90-110 100 3ASB
105-125 120 3ASB
195-235 220 1.5ASB
210-250 240 1.5ASB
/FUSE F2 LINE VOLTAGE
SELECTOR CARD
' E OO
! I | ' Fus 120 ove
Clo [

\
COVER \. FUSE PULL

Figure 2-1. Line Voltage Selector Feature.
a. On the rear panel (lower right), slide the cover over fuse F2 to the left.

b. Remove fuse F2 by pulling the fuse extractor tab FUSE PULL outward and to the left. Leave
the extractor tab in the full-left position.

oL Use a pointed tool or small wire hook to extract the line selector card from its holder. Pull
card straight out.

d. Reinsert the card such that the correct line voltage (refer to Table 2-1) is readable from the
rear of the VPC.




WARNING

Operation of the VPC with the line voltage selector card
improperly set can cause damage to the VPC and injury to
personnel.

e Verify that fuse F2 is the correct value as shown in table 2-1. Install fuse F2 in fuse holder
and position fuse extractor tab FUSE PULL to the righthand position.

f. Slide the cover to the right over fuse F2.

2-3. SETTING SECURITY CODE

The VPC is factory-programmed to operate without entering a security code. If it is desired to protect the
stored parameters from unauthorized changes, a security code can be entered from the front panel. This will
allow changing parameters only after entering the security code. There are 2 ways to change the security
code. If the security code is known, or the unit is unsecured, perform the following procedures:

a. Enter the programming mode by depressing the KEYBOARD key.

b. Depress the security key. (O—pm

c. If the key changes from red to green jump to step e. If it blinks red continue.
d. Enter the security code from 1 to 254 followed by the ENTER key.

€. With the security key green, depress the key again to change to a new security code. The
key will blink green.

f. Enter the new security code from 0 to 255 followed by the ENTER key.

Note

A code of 255 defeats the security feature and program change
can be made without entering a security code. A code of 0
provides total program security.

Keep a record of the security code written down for future reference.
If you need to reprogram the security code for servicing or because you cannot remember the present code,
there is a second way to reprogram the code by pushing a switch on the upper right hand corner of the CPU
board, (as viewed from the front of the 303) (see Fig. 2-2). To use this push button switch, perform the
following procedures.

a. Remove the 303 from where it’s mounted and set it on a flat surface.

CAUTION

Most of the printed circuit boards contain static sensitive
devices. Use of conductive workstation and wrist strap is
recommended to eliminate buildup of static electricity.

b. Remove the top cover of the VPC.
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WARNING

Voltages as high as 800V peak are present in the controller.
Do not touch any components in the power supply section of
the 303.

i Turn the 303 power on, and depress the push button switch on the CPU board. See Fig. 2-2
for location.

d. Enter the security code from 0 to 255 followed by the ENTER key.

€. Remove power from the 303 and re-install the top cover. /p.a. SWITCH
b m |F s Tﬁ : D =
!  mmm—
o i : 0 p b~

@ Y]

2-4. OPTION CARDS

|uowooc'=c-ooo

AR AnGOANARCAnANANAA

Uiz CIEEIE 4

Fig. 2-2 Security Code Push Button

If the VPC has been ordered with process control, BCD, RS232C, IEEE 488, or analog output options
installed, the option cards must be configured for the specific requirements of the user prior to installation
of the VPC and opcrational usc. Table 2-2 lists thc option cards, option slots in which the cards are installed,
and a paragraph reference where appropriate installation information is provided. Refer to Figure 1-2 for

identification of option slots A, B, C, and D.

Table 2-2. Option Card Installation

Option Cards Installation
ard Allowed Card Slot Location Information
Process Control 3 A,B,orC Para. 2-17
BCD 2 Any Slot except D Para. 2-21
RS232C 1 D Para. 2-20
or IEEE 488 1 D Para. 2-24
Convectron Gauge 1 Any Slot except D Para. 2-15
External Enable 1 Any Slot except D Para. 2-19
Analog Output 2 Any Slot except D Para. 2-23
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Option cards which have been ordered to modify and upgrade the operation of a basic VPC should be
configured for specific user requirements prior to installation.

2-5. INSTALLATION OF VPC

The VPC is designed to be mounted in a standard 19-inch (48.3 cm) relay rack. Use mounting hardware
furnished to secure the unit to the rack.

CAUTION

Adequate ventilation must be provided above and below the
unit. Recommended spacing is 1.5 inches minimum. Do not
mount the controller above other heat generating equipment.

2.6. PROTECTION OF CONTROLLER FROM DC AND RF VOLTAGES

The VPC is constructed to withstand most tube element shorts. Grid to filament or grid to collector shorts
during degas may damage the VPC. Input protection is provided to protect the electrometer from high
energy discharges. However, it is necessary to shield the ionization tube whenever the VPC is used in
systems where high-voltage arcs may be present. This shielding can include baffles or fine screening in the
tube inlet. If the energy is external to the system, an additional rf shield around the tube is required. Contact
Granville-Phillips Application Engineers for assistance in remedying difficult shielding problems.

The use of a high frequency spark coil for leak testing glass systems can cause damage to the controller,
Always disconnect the cables from the gauge prior to leak testing with a spark coil.

2-7.IONIZATION GAUGE TYPES AND MOUNTING

The VPC is designed to operate one or two Bayard-Alpert or equivalent ionization gauge tubes. It is
recommended that a coated iridium filament type gauge be used if the automatic filament turn on feature
is to be utilized. Iridium filaments provide a longer operating life during operation in the higher pressure
ranges.

The specifications of the ionization gauge to be used should be compared with the VPC specifications in
Table 1-1. Particular attention should be given to gauge sensitivity, grid bias potential, filament bias
potential and degas power specifications. The VPC can be programmed to accommodate a full range of
gauge sensitivities (refer to paragraph 3-45) and degas power levels (refer to paragraph 3-33). The grid
potential is adjustable by a potentiometer on the power board (refer to paragraph 5-9).

Consideration should be given to where the gauge is connected to the system. If placed near the pump, the
pressure in the gauge may be considerably lower than in the remainder of the system, If placed near a gas
inlet or source of contamination, the pressure in the tube may be considerably higher than in the remainder
of the system.

If an unshielded gauge is placed near an electron beam evaporation source or used in a sputtering system,
spurious electrons or ions may completely disturb the measurement. Screens or other shielding should be
placed between the gauge and the system if spurious charged particles are present. Consideration should
also be given to electrostatic shielding of glass tubulated gauges when measuring pressures near their x-ray
limits.




2-8. IONIZATION GAUGE CABLES
WARNING

Do not attach cables to glass gauge pins while the gauge is
under vacuum. Accidental bending of the pins may cause the
glass to break and implode. Cables, once installed, should be
secured to the system to provide strain relief for the gauge

tube pins.

Tonization gauges are safe for use only if all exposed conduc-
tors on this gauge and on controller and on vacuum system
are grounded.

Figure 2-3 shows the configuration the tube elements must have if the tube is to mate directly to a standard
cable assembly. These cables are designed to be used with gauges similar to the series 274 tubulated gauges,
with either single or dual filaments. If one of these cables is to be used, connect the tube to the 7 contact
connector. Plug the plastic collector socket on the collector pin at the opposite end of the tube.

TUBE BASE

CONNECTOR

GRID
FILAMENT
GRID GRID
CONNECT|ONS FOR SINGLE CONNECTIONS FOR DOUBLE
FILAMENT TUBES SUCH AS FILAMENT TUBES SUCH AS
GP 274-001 THROUGH -0086 GP 274-011 THROUGH -016

Figure 2-3. Standard Tube Base Configurations

Prior to connecting the cables to the gauge tubes and the VPC, ensure that a strain relief is provided for
each cable assembly such that the glass envelope of each tube will not break due to pin movement. On the
VPC, the connectors for the gauge tubes are located on the rear panel. Refer to Figure 1-2.
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2-9. REMOTE CONTROL INPUT/OUTPUT CONNECTIONS

The basic VPCs have input connections available for the remote control of the IG ON/OFF and DEGAS
ON/OFF functions for both of the ionization gauges. These inputs can be used to activate the ionization
gauge(s) from external signals derived from the user’s system. Relay contacts are also provided that indicate
the status of each ionization gauge filament (FIL STATUS). The relay is energized to indicate that a
particular ionization gauge is on. Refer to the specifications in Table 1-1 for the relay contact ratings and
to paragraph 3-11 for the operational characteristics of this feature.

The pin connections for J211 are given in Table 2-3. Refer to Figure 1-2 to locate the connector on the rear

panel,
Table 2-3. Remote Control Connections

Pin No. J211 Function Notes

8 IGI ON/OFF (Input) 1 mA to ground.
Toggles On and Off.

12 Ground

15 1G2 ON/OFF (Input) 1 mA to ground.
Toggles On and Off.

13 Ground

7 Degas 1 ON/OFF (Input) 1 mA to ground.
Toggles On and Off.

14 Degas 2 ON/OFF (Input) 1 mA to ground.
Toggles On and Off.

5 Normally Open

3 Common Fil Status 1
Relay Contacts

4 Normally Closed

2 Normally Open

9 Common Fil Status 2
Relay Contacts

1 Normally Closed
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2-10. INSTALLATION OF OPTION CARDS

The following paragraphs provide instructions for configuring and installing the option cards for proper

operation.

2-11. CONVECTRON GAUGE OPTION

Paragraph 2-15 provides instructions on the installation of the Convectron gauge option. Information for
the installation of the Convectron gauge tube is given in paragraphs 2-12, 2-13 and 2-14.

2-12. CONVECTRON GAUGE TUBE INSTALLATION

WARNING

303 Vacuum Process Controllers 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 disks installed. Confirm
that these safety devices are properly installed before installing the VPC. In
addition, check that (1) the proper gas cylinders are installed, (2) gas cylinder
valve positions are correct on manual systems, and (3) the automation is
correct on automated systems.

This option permits two Granville-Phillips 275 Convectron gauges to be operated simultaneously to provide
digital pressure measurement from 1 x 10 to 1000 Torr of air, N, or Ar. Pressure of other gases may be
measured by using the conversion charts in Figures 3-5 to 3-10. Gas mixtures of constant composition such
as air may be measured with suitable cal;bratlon Variable composition gas mixtures cannot be measured.
With this option, system status may be monitored from atmospheric pressure down to where the ionization
gauges may be turned on automatically by the VPC.

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

1. a.

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

The gauge tube should 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 (I mbar
or 100 Pa). Erroneous readings will result at pressures above 1 Torr (1 mbar or 100 Pa) if
the tube axis is not horizontal.

Pipe thread or flange mounting connections should be used for positive pressure applica-
tions. In any case, the absolute pressure in the tube should not exceed 1000 Torr or 1333
mbar or 133 KPa.

Do not perform electrical continuity tests on the 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.
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Vacuum Interlock Details

i ' BsB 12 &4
GTaﬂVIlle—Phlllips Process Controller 303 Py
=% 4 B - 7 //jg-f
ok o e ity 84T 0 Ty LL
PC Channel 1 * Tied to IG1 located in Chamber #2.

Set Point: }x 107 torr

* Interlocks V5 located between o
chambers #2 and #3. D )\/ /5
[L2=7rs

* Electrical connection is from GP-303
(DB-15 pins 7,8) to coax/BNC
"Vacuum Gauge Contacts" J4 on console. /
At / :
PC Channel 2 * Tied to IG2 located in Chamber #3.
Set Point: 7 x 107 torr.

* Used to set upper pressure limit during
bakeout operations.

* Electrical connection from GP-303
(DB-15 pins 5,6) via ‘bakeout’ plug to
Bakeout controller. / W,-/f' 7§

PC Channel 3 % Tied to IG2 located in Chamber #3 (main
analysis chamber.) Set Point: 5 x 10 torr

* Interlocks X-Ray Electron Gun through the
8702 X-Ray Controller

* Electrical connection from GP-303
(DB-15 pins 3,4) to "VAC" fault indicator
on "Status Faults" display.

‘:'_T-‘?:’, I

vac_intr.fwp June 21, 1995
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Table 3-3. List of Functions

Disp 1 Disp 2
Function Description of parameter Keystrokes i =
0 BLANK
FO RESTORE FACTORY DEFAULTS (F, 0, Eg) (SEL. ENT) 1 BLANK
F1 ANA. OPTION 1, OUT$8$ é Eg é ENT% (SEL. ENT) 2 BLANIEE
ks ANA. OPTION 2, OUTPUT 1 (F, 3, ENT) (SEL, ENT) > SLANK
F4 ANA. OPTION 2, OUTPUT 2 (F, 4, ENT) (SEL, ENT) : s
FS BCD OPTION 1 (B, 5, ENI(SEL. EITD) 6 BLANK
F6 BCD OPTION 2 O B S TS P 7 DEGAS, WATTS
F7 DEGAS, MAXIMUM POWER (F. 7, El:JTT ) (SEL, ’ 8 BLANK
F8 DEGAS, DISPLAY PRESSURE (F, 8, ENT) 5 BLANK
F9 DEGAS, DISPLAY TIL;IEE%EMAMG EE ‘beE;E%) 10 BLANK
F1l DISPLAY 2 OR 3 DIGITS (F, 11, ENT) (2 or 3, ENT) 11 L
F12 MAXIMUM EMISSION CURRENT /2 (F, 12, ENT, SEL) (x[Ie], ENT) 12 SLANK
F13 FILAMENT, AUTO ON ENABLE (F, 13, ENT) (F, 13, SEL, ENT) 113, IE?RESSURE
e g Aoonp s, (g B O e S e
S OVERPRESSURE TIME DELAY { i (F. 16, ENT, SEL) (TIME ENT) }f; 7 RE’II‘)F?éﬁé.
F17 RATE OF CHANGE UP SLOW (F, 17, ENT) (NEW g?, ENT) 8 %, RATE CHG.
F18 RATE OF CHANGE UP FAST (F, 18, ENT) (NEW %, ENT) i % RATE CHG.
F19 RATE OF CHANGE DOWN SLOW (F, 19, ENT) (NEW %, ENT) 56 % RATE CHG
F20 RATE OF CHANGE DOWN FAST (F, 20, ENT) (NEW %, ENT) 5 SENSITIVITY
F21 SENSITIVITY 25 /7o (F, 21, ENT, SEL) (NEW SENS. ENT)
F22 TEST LAMPS (F, 22, ENT) 22 2
F23 TEST RAM (E, 23, ENT) 23 Btﬁi{é
F24 UNITS, TORR (E, 24, ENT) gg gL ik
F25 UNITS, MBAR F, 25,
F26 UNITS, PASCAL EF, %g Eﬂﬁ 26 BLANK
F27 ZERO CONVECTRON AT VACUUM (F, 27, ENT) (SEL, ENT) 27 BLANK
F28 FILAMENT AUTO OFF ENABLE CG 1 #ow~%  (F, 28, ENT) (SEL, ENT) 28 BLANK
F29 FILAMENT AUTO OFF ENABLE CG 2 rion#  (F, 29, ENT) (SEL, ENT) 29 BLANK
F30 RTS NORMAL (F. 30, ENT) 30 BLANK
F31 RTS INVERTED (F, 31, ENT) 31 BLANK
F32 PROCESS PAUSE (F, 32, ENT) 32 BLANK
F33 PROCESS PAUSE/RESET (F, 33, ENT) 33 B
F34 PROCESS RESTART (F, 34, ENT) 34 BLANK
F35 DISPLAY PRESSURE DURING OVERRIDE (F, 35, ENT) 35 BLANK
F36 FIXEMISSION 2 7F (F, 36, ENT) 36 BLANK
F37 RETURN RANGING EMISSION ¢ 7 (F, 37, ENT) 37 BLANK
F41-52  PCON/OFF TOGGLE (F, N[PC], ENT) N(PC) BLANK
F71-82  PCRESUME AUTOMATIC (F. N[PC], ENT) N(PC) BLANK
a5 PC SETPOINT SETUP - (PC, CH#, ENT) CH PRESS. SET. PNT.
(P.Sct PNT, ALARM, SEL, ENT)
TD PCTIME DELAY (TD, CH#, ENT) (X[SEC], ENT) CH SECDELAY
TO PC TIME OUT (ENABLED TIME) (TO, CH#, ENT) (X[MIN], ENT) CH MIN DELAY
ll-T LEAK TEST (LT, SEL, ENT) (PRESSURE)
DET %%ésffégl‘TBEgRRENTQ EII;"}' SEL, X[MIN], ENT) ;? J{:;INS
o PC HYSTERESIS (/7. CH #, ENT %[1-999], ENT) CH PC HYST. %
SOFTWARE REVISION LEVEL (F, 64, ENT, F, 91, ENT) F64, F91 BILANK
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