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Warranty Summary
(DIGITEL SPC-1)
Scanwel Ltd warrants that the products that it manufactures and sells will be free from
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SHALL SCANWEL BE LIABLE FOR INDIRECT, SPECIAL OR CONSEQUENTIAL
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Chapter 1 : General Information
Introduction
The DIGITEL SPC-1 is an ion pump power supply. It requires a 24V DC power supply,
and an external mains adapter is available to permit operation from 85 to 260V AC, 50
or 60Hz.
The SPC is an ‘intelligent’ programmable power supply. It can be controlled from the
front panel (see Figure 1-1) or remotely through a serial communication interface. The
serial interface is compatible with RS-232, RS-422 and RS-485 hardware and uses an
industry standard communication protocol.

Figure 1-1
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Features
Soft Configuration
Most aspects of the operation and calibration of the SPC power supply are controlled
using software, these can be changed by the user from the front-panel or using a PCbased application programme - there are no hardware links or internal adjustments.

Serial Port
The serial port allows the SPC to be configured and controlled remotely from a
computer. A PC application is available which allows the user to fully calibrate and
configure the operation of the SPC power supply through the serial port. The serial
interface hardware is itself fully software configurable, so that the SPC may be
programmed to communicate using any one of RS-232, RS-422 or RS-485 serial
standards. The serial protocol used is described starting on page 18 below.

Ion Pump Output
The EHT output is a 20W, 15mA supply. It is generated using proven switchmode
design technology for high reliability. The desired output voltage may be programmed
to be in the range 3500 to 7000 volts to match the ion pump. The output connector is a
standard Kings SHV-10kV and includes a SAFE-CONN interlock.

SAFE-CONN
A SAFE-CONN interlock connector is provided, the SPC will automatically turn off the
EHT output is this interlock is removed.

Set Point
A programmable process control relay is available, this is controlled by the pressure
read-back from the ion pump. Both normally-open and normally-closed contacts are
available from the relay. This relay is energised when the pressure is below a value set
by the user.

Pump Protection
The SPC supply continuously monitors the ion pump current, voltage, power and
pressure during both start-up and continuous operation. If a problem occurs the SPC
power-supply will act to prevent damage, for example in the event of a vacuum failure
the SPC power-supply will immediately shut down the EHT to protect the pump. In the
event of power failures the SPC supply can be configured to automatically restart the
ion pump, if required.
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Analogue Outputs
Two buffered analogue outputs (0 .. 10V) are provided, one reports ion-pump current
and the other reports ion-pump voltage. These can be scaled in software.

Remote Control
A digital input is provided which can be used to remotely turn the SPC power-supply on
or off. This input can be fully configured from software, it can be ignored or inverted, and
it can separately be allowed to enable or disable the SPC power-supply.
A digital output is provided which reports the state of the SPC supply, this is driven
when the EHT output is active.

Specifications
Parameter
Input voltage
EHT output voltage
EHT output current
EHT output power
EHT polarity
Set Point Controller Output
Set Point Range
Analogue Output – Voltage monitor
Analogue Output – Current monitor
Storage Temperature
Operating Temperature
Humidity
Dimensions mm (in.) W x H x D
Pump Size
Table 1
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Specification
24V DC
3500 to 7000Vdc
15mA
20W
SPC positive, SPC-N negative.
Floating Relay contacts, NO and NC.
1e-4 down to 1e-9 or OFF.
Default 1V per 1kV, can be configured by user.
Default 1V per 1mA, can be configured by user.
-20 to 65°C
0 to 40°C
0 to 80% RH, noncondensing.
140mm x 89mm x 250mm
5.6” x 3.5” x 9.9”
Complete control of pumps up to 50l/s. Can be
used with pumps up to 640l/s at low pressure.

Chapter 1: General Information - Approvals

Approvals
• SPC was tested as supplied and was shown to meet the intent of Directive
89/336/EEC for Electromagnetic Compatibility and Low-Voltage Directive
73/23/EEC for product Safety. Compliance was demonstrated to the following
specifications as listed in the Official Journal of the European Communities:
• EN 50081-1 Emissions
• EN 55011 Class A radiated and Conducted Emissions
• EN 50082-1 Immunity
• IEC 801-2 Electrostatic Discharge Immunity
• IEC 801-3 RF Electromagnetic Field Immunity
• IEC 801-4 Electrical Fast Transient/Burst Immunity
• Low Voltage Directive 73/23/EEC
• EN 61010-1 Safety requirements for electrical equipment for
measurement, control and laboratory use
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Chapter 2 : Installation

This section details the installation requirements for the SPC ion pump power supply.
WARNING: The SPC power-supply is designed and manufactured to provide protection
against electrical and mechanical hazards for the operator. The following procedures
must be followed to ensure the effectiveness of this protection.
WARNING: The SPC power-supply must be installed by personnel who are qualified
and who have experience working with high voltages.
WARNING: The SPC may become active as soon as power is supplied to the unit.
Since it is possible to configure the SPC to automatically start driving the ion pump as
soon as power is applied care must be taken when connecting the SPC to any external
power supply.
Do not disconnect the high-voltage cable with power on. After disconnecting the SPC
supply from input power, allow at least one minute before disconnecting the ion pump.
Do not operate the SPC power-supply without an electrical ground connection.
Do not operate the SPC power-supply near any conducting fluid.
There are no serviceable parts inside the SPC power-supply, and voltages up to 7500V
are present. Do not open the supply case under any circumstances. In the event of the
power-supply requiring attention return it to Scanwel.
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Connecting the SPC
The SPC supply can be used as a free standing unit or mounted in a standard 19” rack.
A rack-mounting kit is available which can be used to mount up to three SPC units side
by side.
The following items are required to install the SPC supply:
•

24V supply cable or AC to 24V universal mains adapter.
One of these will be supplied with the SPC PSU.

•

High voltage cable to connect to the ion pump.

•

Safety ground cable.

Use the following procedure to install the SPC:
1. Locate the SPC and secure as required.
2. Connect the safety ground cable between the stud on the SPC power-supply rear
panel and the ion pump.
3. Connect the miscellaneous I/O cable and/or serial I/O cables if required.
4. Connect the high voltage cable to the ion pump and to the EHT connector on the
SPC power-supply rear panel.
5. If fitted to the cable, also connect the SafeConn connector on the cable to the
SafeConn connector on the SPC rear panel. If the cable does not have a SafeConn
connector, then a dummy SafeConn cable must be used to connect the SafeConn
connector on the SPC rear panel to the safety ground stud on the SPC rear panel.
Contact your distributor for details.
6. Connect the SPC supply to a 24V DC supply.
7. At this point the SPC supply should be active and the correct pump size must be set
before using the power-supply.
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Chapter 3 : Operation
The SPC power-supply can be controlled by an operator using the front panel controls,
or controlled remotely through the serial port using a host computer.

Front Panel Operation
Figure 3-1 below shows the SPC front panel controls and displays.

Figure 3-1

Indicators
The “HV” indicator is lit whenever the high-voltage output to the pump is driven.
During normal operation the “Volts”, “mA”, “uAmp”, “torr”, “mbar” and “Pascal” indicators
are used to show what parameter the display is currently showing.
During setup the “set point”, “maximum Voltage” and “pump size” indicators are used to
show which parameter is currently being changed.
The SPC unit calculates pressure readings from the output voltage and output current.
Since this is not accurate for low voltages it will not display pressure readings until the
voltage output to the ion pump exceeds a minimum value, by default this is 2kV. This
limit can be altered using the PC configuration tool, see page 22.
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Switches
The power switch in the bottom-left corner of the front panel allows the user to
completely disable the SPC by physically disconnecting the 24V input to the unit.
(It is worth noting that the other four switches may be disabled by a serial command if
the serial port is connected to a computer or terminal).
The “HV on/off” switch allows the operator to control the high voltage output to the pump.
To turn the HV on this switch must be pressed and held for approximately two seconds.
If the HV is on, touching this switch will turn it off immediately.
The “program” switch is used to change between normal operation and setup mode.
In normal operation the “raise” and “lower” switches select the display mode, they switch
between voltage, current or pressure display. Which parameter is being displayed is
shown by the indicator lights.
In setup mode the “raise” and “lower” switches are used to change the value of the
parameter being modified.

Setup Mode
Setup mode is used to set some essential operating parameters for the SPC power
supply and the ion pump. These are the maximum voltage, the pump size, the set point
pressure and the units used for the pressure display.
The setup procedure is as follows:
1. Press the “program” switch once. The display will flash showing the name of the
currently selected pressure unit.
2. Use the “raise” and/or “lower” keys until the display shows the name of the desired
pressure units.
3. Press the “program” switch once. This moves on to editing the next parameter, in
this case the set point pressure.
4. Use the “raise” and/or “lower” keys until the display shows the required set point
pressure. If set point operation is not required use the “lower” key until the display
shows “off”. This disables the set point relay.
5. Press the “program” switch once. This moves on to editing the next parameter, in
this case the maximum voltage.
6. Use the “raise” and/or “lower” keys until the display shows the required maximum
voltage.
7. Press the “program” switch once. This moves on to editing the final parameter, the
ion pump size.
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8. Use the “raise” and/or “lower” keys until the display shows the required ion pump
size.
9. Press the “program” switch once. This finishes editing the parameters and returns
the unit to normal operation.
These parameter values are stored permanently and remain set until they are edited
again by the operator.

Normal Operation
During normal operation the only interaction between an operator and the SPC supply
will be to enable/disable the high voltage and to change the display mode to show the
required parameter – pump voltage, pump current or calculated pressure. These
operations are performed as follows:

HV control
By default, the HV output to the pump will be disabled when the SPC is powered up and
will remain disabled until the operator requests it, either using the front panel switch or
through the serial port. However, by using the serial configuration software it is possible
to configure the SPC to start up with the HV enabled, or to allow external HV control
through the misc. I/O port.
To turn the HV on from the front panel the “HV on/off” switch should be pressed and held
for approximately two seconds. The SPC supply will then illuminate the “HV” indicator
and attempt to start the ion pump.
To turn the HV off from the front panel the “HV on/off” switch should be pressed and not
held for more than two seconds. As soon as the switch is pressed the HV will be
disabled. The operator should be aware that it is possible for the HV to be re-enabled
by an external controller using the serial link or the misc. I/O port.
In every case the “HV” indicator light will be illuminated whenever the HV output is
active.

Display Mode Selection
The front panel display can be used to show the output voltage, the output current or the
calculated pressure.
By pressing the “raise” or “lower” keys it is possible to change which of these
parameters is being displayed. The indicator lights to the right of the numeric display
show which parameter is currently being displayed.
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Set Point Display
The “set point” indicator will be illuminated whenever the set-point relay is driven, this
indicates that the calculated ion-pump pressure is lower than the set point pressure.

Error Reporting
During operation the SPC power supply may detect and report a number of possible
error conditions. For example, the SafeConn connector may become disconnected, the
vacuum may fail or the ion-pump may have a problem. These errors are reported by the
following messages on the numeric display:
SAFE This indicates that the SafeConn connector is not connected. While this is
displayed the SPC will not generate any high-voltages.
Err1

This indicates that the SPC power supply has tried and failed to start the ion
pump three times. This error message will be continue to be displayed and the
SPC power supply will not try again until the operator intervenes, usually by
pressing the “HV on/off” switch.

Err2

This indicates that the ion pump pressure has slowly risen to above 1e-4 Torr
and remained higher than this for more than 10 minutes.

Err3

This indicates that the SPC output current has exceeded the specification.

Err4

This indicates that the pressure has risen above 1e-4 Torr during the startup
process. The SPC supply will attempt to restart the pump after a delay.

Err5

The power that the SPC has supplied to the ion pump has exceeded the power
dissipation limit for the ion pump. The SPC supply will attempt to restart the
pump after a delay to allow the pump to cool down.

Err6

The SPC output current has exceeded the specification. The SPC supply will
attempt to restart the pump after a delay.

Err7

The output voltage has been pulled below 400V, this usually represents a shortcircuit in the ion pump. The SPC supply will attempt to restart the pump after a
delay.

ErrC

This indicates that the software controlling the SPC has detected a checksum
error in the stored program, please consult your distributor.

It should be noted that all the constants mentioned above, i.e. 400V, 1e-4, 10 minutes,
etc, can be changed using the SPC PC configuration application.
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Serial Operation
The SPC power supply can be controlled remotely using the serial port. The serial port
setup and protocol is detailed below (see page 18).
The SPC power supply recognises the following serial commands and returns the
following fixed-length responses (with ‘x’ replaced by an appropriate digit):
Hex
command
01
02
0A
0B
0C
0D

Description

SPC Parameter or Response

MODEL Number.
VERSION
Read Current
Read Pressure
Read Voltage
Read Status

0E

Set Pressure Units

11
12

Get Pump Size
Set Pump Size

33

Set Auto-Restart

34
37
38
3C
3D
44
45
51

Get Auto-Restart
START Pump
STOP Pump
Get Setpoint
Set Setpoint
Lock Keypad
Unlock Keypad
Set Maximum
Voltage
RESET SPC

No parameter, replies “SPC1 ”
No parameter, replies “FIRMWARE x.xx ”
No parameter, replies “x.xE-x AMPS ”
No parameter, replies “x.xE-x Torr ”
No parameter, replies “xxxx ”
No parameter, replies “SAFE-CONN ” or
“STANDBY ” or “STARTING ” or “RUNNING ” or
“COOL DOWN 0x ” or “PUMP ERROR 0x ”
One text parameter - the first letter is checked for
“T”, “M” or “P” and anything extra is ignored. Null
reply.
No parameter, replies “xxx.x ”, i.e. “040.0 ” = 40l/s
One floating point parameter, i.e. “40 ” or “0.2 ”.
Null reply.
One text parameter – the first letter is checked for
“y” or “n” and anything extra is ignored. Null reply.
“yes ” or “no ”
No parameter, null reply.
No parameter, null reply.
No parameter, replies “x.xE-x, y.yE-y ”
1 floating point parameter, i.e. “1.0e-7 ”. Null reply.
No parameter, null reply.
No parameter, null reply.
1 Floating point parameter, e.g. “5000 ”. Null reply.

FF

No parameter and no reply. This completely resets
the SPC.

Table 2
These commands should be fully compatible with the Phi protocol, except for the
Get/Set Pump Size commands, which use floating point numbers to allow pump sizes
to be specified down to 0.1 l/s, and the Get/Set Setpoint commands.
The Get Setpoint command returns the set and release pressures only, there are no
other values. The Set Setpoint command accepts only one number, this is the set
pressure. The SPC calculates the release pressure by multiplying the set pressure by
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1.2, based on a hysteresis value of 20%. This value can be changed using the PC
configuration utility.
Note that the SPC is fairly flexible wherever a floating point parameter is required, the
following are examples of numbers the SPC would find acceptable:
1, 1.2, 1.2e-3, 10, 0.0001, 1e-2, 1e+2, etc. . .
It’s also worth noting that the SPC can return floating point values in various forms,
including numbers with leading zeros – i.e. “040.0” and this (rarely) includes exponential
notation with a first digit of 0, for example “0.9e-9”, “0.5e-6”, etc.
(There are also some extra commands specific to the PC configuration utility which are
not documented here).
The serial port hardware can be configured to drive RS-232, RS-422 or RS-485 lines,
and the baud-rate, etc, can be selected using the PC configuration application.
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Remote Hardware Operation
The SPC supply can be controlled to a limited extent from hardware using the misc. I/O
port. (See Table 4 on page 25).

HV control
Pin 8 on the misc. I/O connector can be configured using the PC application to allow a
logic signal to either switch the HV on, switch the HV off, or both. The active state of this
signal can be selected. This pin is internally pulled down (to 0V through a 10K resistor)
and it can be driven from a logic level, or through a switch to either the +5V or any of the
+14V pins on the same connector.

HV monitoring
Pin 13 on the misc. I/O connector can be used to determine if the HV is enabled. It is
designed to drive a relay, or logic signals as required.
When the HV is enabled, pin 13 is pulled down to 0V and can sink 100mA.
When the HV is disabled, pin 13 is pulled up to +14V through a 4K7 resistor.

Output Voltage Monitor
Pin 14 on the misc. I/O connector is a buffered voltage output which is proportional to
the HV output voltage and which can be used to monitor the HV voltage. The scaling
factor defaults to 1V per 1KV out, though this is soft configurable and can be set using
the PC configuration tool.

Output Current Monitor
Pin 12 on the misc. I/O connector is a buffered voltage output which is proportional to
the HV output current and which can be used to monitor the HV current. The scaling
factor defaults to 1V per 1mA out, though this is soft configurable and can be set using
the PC configuration tool.
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Setpoint Relay
The setpoint relay is driven while the following conditions are all true:
1. The SPC unit is powered up.
2. The HV is enabled.
3. The output voltage is high enough for a valid pressure to be read. By default this
is greater than 2kV.
4. The calculated pressure is lower than the user-selected setpoint pressure.
Note that there is a delay after turning the HV until the SPC considers the calculated
pressure reading to be valid, this can take up to one minute. The setpoint relay will not
be driven during this period.
Pin 1 is the relay common, pin 2 is the normally closed and pin 9 is the normally open
contact.
Pin 11 is a TTL logic level output (with a 1K resistor in series for protection) which
mimics the set point relay state. It is high whenever the set point relay is driven.

Power Supplies
The following power supply pins are available on the misc. I/O connector. These power
supplies are not protected and should be used with care. Do not attempt to power the
SPC by connecting external power supplies to these pins.
Pin 5 is connected to (approximately) –14V.
Pin 10, pin 6 and pin 15 are connected to (approximately) +14V.
Pin 7 is connected to (approximately) +5V.
Pin 3 and pin 4 are connected to 0V.
The +14V and –14V supplies are regulated but not calibrated - in practice they may
vary over the range 12V to 15V or so. Do not draw more than 50mA from any of these
supplies, and do not inject significant levels of noise onto them.
The +5V supply may range from +4.9V to +5.1V. Do not draw more than 100mA from
this supply.
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Chapter 4 : Serial Protocol
RS-232, RS-422 and RS-485 are all electrical standards which specify the hardware
requirements for a serial link, but not the software protocol used to convey meaningful
information across this serial link.
The SPC power-supply can be configured in software to use any of the above hardware
standards, and the SPC supports many variations of these ‘standards’ to increase the
range of devices with which it is compatible.
The easiest way to configure the SPC serial port is to use the PC configuration tool,
see page 22.
Equally important for serial communication is the use of a common software protocol.
To this end the SPC power supply supports a number of serial protocols including, for
compatibility, a super-set of a ‘standard’ protocol used by some other ion pump power
supplies.

Protocol Details
The serial protocol consists of command packets sent from a host computer to the SPC
power supply, and response packets sent back from the SPC power supply back to the
host computer.
To permit a host computer to control more than one device on the same serial line each
packet contains a device address number and each device has a unique address. Only
the device corresponding to the address in the command packet responds to the
command.
To help ensure reliable communications both the command and the response packets
contain checksum information.
See Table 2 for a list of the commands supported by the SPC power supply.
The serial port settings would normally be set to 9600 baud, 8 data bits, no parity, and 1
stop bit. Normally the handshaking should be set to ‘none’, though the SPC can be
configured to support XON/XOFF software handshaking and/or CTS/RTS hardware
handshaking.
The SPC baud rate can be configured using the PC configuration utility from 2400 to
57600 baud, but by default it is set to 9600 baud.
The SPC unit ID is set to one by default, this can also be configured using the PC
configuration utility. The SPC baud rate and unit ID can also be set manually, see the
Advanced Settings chapter below.
The command packet may or may not contain additional information as a data field,
hence there are two possible formats for the command packet.
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The format of the command packet (without optional data) is as follows:
Start Character
<space>
Device address
<space>
Command
<space>
Checksum
Terminator

1 byte
1 byte
2 bytes
1 byte
2 bytes
1 byte
2 bytes
1 byte

“~”(7Eh)
“ ” (20h)
“xx” two hex digits
“ ” (20h)
“xx” two hex digits
“ ” (20h)
“xx” two hex digits
0Dh

The format of the command packet (with optional data) is as follows:
Start Character
<space>
Device address
<space>
Command
<space>
Data field
<space>
Checksum
Terminator

1 byte
1 byte
2 bytes
1 byte
2 bytes
1 byte
unknown
1 byte
2 bytes
1 byte

“~”(7Eh)
“ ” (20h)
“xx” two hex digits
“ ” (20h)
“xx” two hex digits
“ ” (20h)
ASCII characters
“ ” (20h)
“xx” two hex digits
0Dh

The checksum is calculated by summing all the characters sent after the Start character
and before the Checksum field.
After a valid command packet has been received it is the responsibility of the device to
react and respond to the command within 500mS. The SPC power supply has one
exception to this rule, which is the RESET command. This immediately resets the SPC
unit so it is unable to send a response packet. This command is intended to be used by
the PC configuration utility and should only be used with care by other software.
The response packet is similar, but does not include the start character field. It also may
or may not contain additional information as a data field, hence there are two possible
formats for the response packet.
The format of the response packet (without optional data) is as follows:
Device address
<space>
Status
<space>
Response Code
<space>
Checksum
Terminator

2 bytes
1 byte
2 bytes
1 byte
2 bytes
1 byte
2 bytes
1 byte

“xx” two hex digits
“ ” (20h)
“OK” or “ER”
“ ” (20h)
“xx” two hex digits
“ ” (20h)
“xx” two hex digits
0Dh
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The format of the response packet (with optional data) is as follows:
Device address
<space>
Status
<space>
Response Code
<space>
Data field
<space>
Checksum
Terminator

2 bytes
1 byte
2 bytes
1 byte
2 bytes
1 byte
unknown
1 byte
2 bytes
1 byte

“xx” two hex digits
“ ” (20h)
“OK” or “ER”
“ ” (20h)
“xx” two hex digits
“ ” (20h)
ASCII characters
“ ” (20h)
“xx” two hex digits
0Dh

The checksum is calculated by summing all the characters sent including the Device
address up to but not including the Checksum field.
The SPC power supply will only recognise and respond to serial commands after the
following events have occurred:
•
•
•
•
•

The SPC has received a “~” start character.
The Device address field matched the SPC’s internally set address.
There was a valid 2 hex digit command field.
The calculated checksum matched the received checksum field.
There was a carriage return terminator.

Once a valid serial command has been recognised it will be acted upon and a
response packet returned within 500mS.
Provided messages don't exceed 32 bytes in length the SPC will handle them correctly,
even when sent without pause at 57600 baud.
Messages longer than 32 bytes but shorter than the maximum allowed message length
of 64 bytes will also normally be handled correctly at up to and including 57600 baud,
but this may not be true if the SPC is very busy, for example performing consecutive
EEROM write cycles in the program mode.
Messages longer than 64 bytes are not supported and will be ignored.
The SPC doesn't send any reply messages longer than 30 bytes.
Normally no handshaking is required between the SPC and the external controller, but
where the controller is unable to keep up with the SPC, the SPC can be configured to
support XON/XOFF or any combination of the RTS, CTS, DSR, and DCD hardware
handshaking lines.
When using XON/XOFF, the remote controller can send an XOFF character ($13) to
stop the SPC, then send an XON character ($11) to restart the SPC transmission. The
SPC is fast enough to keep up with incoming data at any speed up to and including
57600 baud, so it will never send either XON or XOFF.
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Serial Command Examples
For example, the following strings represent valid commands and checksums, and
could be sent by simply typing them into a terminal. Do not type the “” quotes, and the
spaces are significant. These assume the unit ID of the SPC is set to 1:
Command 01, GET MODEL NUMBER
Send “~ 01 01 22” + a carriage return
If the SPC is connected correctly it should respond with a message containing it’s
model name. Currently this is as follows:
SPC replies “01 OK 00 SPC1 F2” + a carriage return.

Command 02, GET VERSION
Send “~ 01 02 23” + a carriage return
If the SPC is connected correctly it should respond with a message containing it’s
software version number. Currently this is as follows:
SPC replies “01 OK 00 FIRMWARE 1.01 18” + a carriage return.
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Chapter 5 : PC Configuration tool
A freeware PC windows application programme is available which allows the user to
calibrate and/or configure the SPC power supply. This application is available from your
distributor or can be downloaded from the Scanwel website (currently at
www.scanwel.co.uk).
Although this application is not necessary for normal use of the SPC power supply, it
does extend the functionality of the SPC by allowing the user to calibrate the SPC
power supply, provided that they have the required tools and expertise. This includes
the ability to alter the current to pressure scale factor used to calculate the vacuum
pressure from the ion pump voltage and current.
It can be used to customise the range of voltages, currents, and ion pump sizes that the
SPC reports to the user, as well as setting the scale-factors for the current and voltage
monitoring outputs. It can also be used to customise the protection limits for the ion
pump and SPC supply, and also to configure some cosmetic features of the SPC, for
example the number of digits and rounding mode of the numeric display.
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Chapter 6 : Inputs and Outputs
All input and output connectors are mounted on the rear panel of the SPC power supply.
See Figure 6-1 below.

Figure 6-1

Connectors
HIGH VOLTAGE OUT
This is a Kings SHV-10kV connector, this connects directly to the ion pump.

SAFETY INTERLOCK
This is an SMB jack socket. This connector must be shorted to ground to enable the HV
generator, usually this accomplished using a connector fixed to the HV cable so that it
becomes disconnected if the HV cable is removed.

POWER
This is a trident 6-pin connector. A suitable cable will have been supplied with the SPC
unit, usually as part of a universal AC to DC converter.
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SERIAL
This is a 9-pin Sub-D. The function and pin-out of this connector is determined by
software running in the SPC power supply. This can be configured using the PC
configuration tool, and this tool will also display the currently defined pin-out for the
serial port.
The default pin-outs for some of the possible serial interfaces are shown below in Table
3.
By default the SPC power supply will use 3-wire RS-232 with the pin-outs shown in the
RS-232 column below, though these can be overridden using the PC configuration tool.
By default the SPC does not support any of the RS-232 control lines, if these are
required they can be enabled using the PC configuration tool.
Do not connect to any pin other then the ones appropriate for the serial mode you have
selected. Some of the pins not used by the current mode may still be driven even though
they are not used.

Serial Port
Pin
1
2
3
4
5
6
7
8
9

RS-232

RS-422

RS-485

PHI/DD-485

RxD
TxD

TXA(+)
RXA(+)

A(+)

TXA(+)
RXA(+)

GND

GND

GND

GND

B(-)

RXB(-)
TXB(-)

RXB(-)
TXB(-)

Table 3
See page 14 for information regarding the use of this connector.
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MISC I/O
The pin-out of the miscellaneous I/O port is as follows:
Miscellaneous port pin number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Function
Set point relay common
Set point relay NC
GND
GND
-14V
+14V
+5V
Remote HV Enable
Set point relay NO
+14V
Set point logic output
Output Current Monitor
HV Enable Monitor
Output Voltage Monitor
+14V

Table 4
See page 16 for information regarding the use of this connector.
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Chapter 7 : Advanced Settings
The SPC contains a small amount of memory (called EEROM) which stores information
permanently, even when the power is disconnected, until the information is changed by
the user. This memory is where the SPC ‘remembers’ what size pump is connected,
what serial baud rate to use, etc, etc.
This information is stored in a form which is easy for the SPC to understand, but which
is fairly meaningless to the user. If you want to change any of these settings you can
either use the front-panel when the change is a trivial one such as setting a new pump
size, or you can use the PC configuration utility for more obscure settings. The only time
you may need to directly edit this information is if the SPC has been set up so that it will
not talk to the PC, or if you do not have either a PC or the PC configuration tool.
The following information will allow you to manually restore the power supply to the state
it was in when it left the factory, or to set some of the serial port settings. This will usually
be enough to allow the unit to communicate with the PC application which can then be
used to make more complicated changes.
Before making any changes it is necessary to put the SPC into the configuration mode,
this will be described first. The SPC can be returned to normal operating mode by
simply switching it off and on again, the SPC has to be put into configuration mode
manually every time it is switched on, as required.
Once the SPC is in this mode it is possible to manually change the values stored in the
SPC memory, but you must be careful to only change the settings EXACTLY as
explained here. Changing any other values could make the SPC behave dangerously,
for example it could output an excessively high voltage or operate the pump outside its
permitted parameters.
If you become confused while following any of these procedures, it is probably safest to
turn off the SPC without trying to continue and restart the procedure from scratch. If you
think you have changed anything wrongly, you can always use the “restore factory
defaults” procedure to reset the SPC back to the state it was in when it left the factory. In
most cases this will return the SPC back to normal operation, however if you restore the
unit back to the factory defaults, any calibration or other changes made since it left the
factory will be lost. Normally this should not be a problem, but if you require advice feel
free to contact us. An e-mail contact address is given below.

Setting the SPC into configuration mode.
Before you can make any changes you must get the SPC into the configuration mode,
to do this you must do the following:
First, switch the SPC off using the front panel switch. The display will go blank.
While the SPC is still off, press and hold the "Raise", "Lower" and "Program" buttons
simultaneously.
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While still holding all three buttons pressed, switch the SPC on. Do NOT release the
buttons yet.
The unit will go through the normal start-up sequence, you must keep holding all three
buttons pressed while it does so.
When the start-up sequence is finished, after about 7 seconds, you should see the
following displayed : "A-00", this indicates that the unit is ready to be configured.
Release all three buttons now.
If you do not get this display, turn off the unit and try again. Failure usually means that
you did not hold all of the buttons down for the entire time. This is deliberately made
awkward so that the unit cannot be accidentally set into the configuration mode.
At this point the display should be showing "A-00", if it is not turn it off and try the above
process again until it is.
The SPC is now in configuration mode, at this point you can make changes to the
EEROM or simply turn it off and the SPC will revert back to normal operation when you
turn it back on again.

To reset back to the factory defaults.
If you have not already done so, get the SPC power supply into the configuration mode,
as described above.
You should now have the SPC display showing "A-00", if it is not turn it off and try the
“Setting the SPC into configuration mode” process again until it is.
Now, press the "Program" button once. The display will change to "d-00". If it does not,
try pressing "Program" again, or switch off and try the whole process again.
Now, repeatedly press the "Lower" button until the display steps round to "d-A0". You
can press and hold the button to make it auto-repeat. If you 'miss' the value "d-A0" and
overshoot you can use the "Raise" button to move backwards.
When you have the display showing "d-A0" press the "Program" button once. The
display will return to showing "A-00". Now, press the "HV on/off" button, and the unit will
reset and start up in the state it was in when it left the factory.
The process is complete, the unit should now behave exactly as it did when it was first
shipped. This process can be repeated as many times as desired.

Simple 3-wire RS-232 setup.
You can use this procedure to get the SPC to talk to the PC configuration tool, or for any
application that requires 3-wire (GND, RxD and TxD) RS-232 mode.
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Before you start you need to decide what unit ID number to assign to the SPC, under
nearly all circumstances this will “1”.
This procedure will set the SPC to use 3-wire RS-232, 9600 baud, 8 data bits, no parity
and 1 stop bit. It also sets the unit ID to any given value in the range 1 to 32.
If you have not already done so, get the SPC power supply into the configuration mode,
as described above.
You should now have the SPC display showing "A-00", if it is not turn it off and try the
“Setting the SPC into configuration mode” process again until it is.
Now press the “program” button once and the display will change to “d-00”.
If the display didn’t change to “d-00” try pressing the “program” button again, what the
“program” button does is switch between editing the address (shown as “A-”) and
editing the data at that address (shown as “d-”).
If the display changes to “d-xx”, where “xx” is not “00”, this means that the SPC you are
trying to configure is one of the first fifteen units which do not support this operation. In
this case, try changing the unit ID and serial mode separately using the procedures
described in the following sections below.
Now that you have the display showing “d-00” you should use the “raise” and “lower”
buttons to change this to whichever unit ID you require. If you’re not comfortable with
hexadecimal numbers this may seem awkward, but the table below (Table 5, page 29)
shows all valid settings for this location.
For example, to select 3-wire RS-232 and unit ID “1”, you need only press the “Raise”
button once to make the SPC display “d-01”.
Once the display is showing the appropriate setting, press the “program” button once.
This will configure the SPC as selected and the display will revert to showing “A-00”.
Note that if you press the “program” button again the display will not show the setting
you have just selected, it will revert back to showing “d-00” to indicate that it is ready to
accept another setting.
Now, press the "HV on/off" button, and the unit will reset and start up with the new serial
mode and user ID.
This process can be repeated as many times as desired.
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Simple 3-wire RS-232 settings:
Required SPC unit ID
1(default)
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

SPC Display
“d-01”
“d-02”
“d-03”
“d-04”
“d-05”
“d-06”
“d-07”
“d-08”
“d-09”
“d-0A”
“d-0B”
“d-0C”
“d-0D”
“d-0E”
“d-0F”
“d-10”
“d-11”
“d-12”
“d-13”
“d-14”
“d-15”
“d-16”
“d-17”
“d-18”
“d-19”
“d-1A”
“d-1B”
“d-1C”
“d-1D”
“d-1E”
“d-1F”
“d-20”

Table 5
Do not use any value not shown in the table above, other values do not select different
unit ID’s, they are instead interpreted by the SPC as configuration commands. If you
need to select a unit ID which is not shown in the table you should use the specific unit
ID selection process described below.
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To change the unit ID setting only.
If you have not already done so, get the SPC power supply into the configuration mode,
as described above.
You should now have the SPC display showing "A-00", if it is not turn it off and try the
“Setting the SPC into configuration mode” process again until it is.
What “A-00” means is that the SPC is ready to change the value stored at address 00
in memory. The “A” stands for Address, and whenever the “A-” is shown you are
changing the address of the information which you are going to change, not the
information itself. Each piece of information has a unique address, for the SPC the
address has two hexadecimal digits, from “00” to “FF”. Do not worry if you do not
understand this, you do not need too to follow these procedures. Just make sure you set
the display to exactly what is given here and it should work.
Press and hold the "raise" button until the display is showing “A-22”. While you hold the
“raise” key pressed it will repeat, and if you overshoot you can use the "lower" button to
move back to “A-22”. It does not matter if you use repeats or overshoot as long as you
get the display to show “A-22”.
Now press the “program” button once and the display will change to “d-xx”. Note that
there won’t actually be the two “x” characters, what you’ll actually see will be two hex
digits which represent the value of the current unit ID. For example, if the unit ID is
currently set to 1 you’ll see “d-01”, if the unit ID is set to 2 you’ll see “d-02”, etc.
If the display didn’t change to “d-“ try pressing the “program” button again, what the
“program” button does is switch between editing the address (shown as “A-”) and
editing the data at that address (shown as “d-”).
Now that you have the display showing the data (“d-xx”) you can use the “raise” and
“lower” buttons to change this data to what you require. If you’re not comfortable with
hexadecimal numbers this may seem awkward, but the table below (Table 6, page 31)
has the settings for the first few unit ID values.
Note – obviously these data values (“d-”) only apply if the address (“A-”) value is
currently set to 22 (“A-22”).
Once you have set the right data for the Unit ID you require, (for example, if you want the
Unit ID to be 1 you’d set the display to be “d-01”), you must press the “program” key.
This writes the new value into memory and then changes the display back to the
address mode (“A-xx”) to allow you to select another address, if required. Writing the
memory takes so little time you will not notice any delay while it happens.
You can repeatedly switch between address and data mode by pressing the “program”
key to check that you have actually changed the data.
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When you have finished, either press the “HV on/off” key, or switch the power off and
then on again. When in the configuration mode the “HV” key doesn’t turn the HV on, it
just returns the SPC from configuration mode back to normal operation.

Required SPC unit ID
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18, etc

Data value for address (“A-22”)
01 (“d-01”)
02 (“d-02”)
03 (“d-03”)
04 (“d-04”)
05 (“d-05”)
06 (“d-06”)
07 (“d-07”)
08 (“d-08”)
09 (“d-09”)
0A (“d-0A”)
0B (“d-0B”)
0C (“d-0C”)
0D (“d-0D”)
0E (“d-0E”)
0F (“d-0F”)
10 (“d-10”)
11 (“d-11”)
12 (“d-12”) etc

Table 6
To select values above 18 you need to convert them into hexadecimal numbers, values
up to 255 are legal.

To reset the SPC serial port back to 3-wire RS232.
This procedure changes the serial mode to 3-wire RS-232, but leaves the unit ID
unchanged. There is a simpler procedure above (page 27) which you might find easier
to use for unit ID values below 32.
If you have not already done so, get the SPC power supply into the configuration mode,
as described above.
You should now have the SPC display showing "A-00", if it is not turn it off and try the
“Setting the SPC into configuration mode” process again until it is.
What “A-00” means is that the SPC is ready to change the value stored at address 00
in memory. The “A” stands for Address, and whenever the “A-” is shown you are
changing the address of the information which you are going to change, not the
information itself. Each piece of information has a unique address, for the SPC the
address has two hexadecimal digits, from “00” to “FF”. Do not worry if you do not
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understand this, you do not need too to follow these procedures. Just make sure you set
the display to exactly what is given here and it should work.
Press and hold the "raise" button until the display is showing “A-23”. While you hold the
“raise” key pressed it will repeat, and if you overshoot you can use the "lower" button to
move back to “A-23”. It does not matter if you use repeats or overshoot as long as you
get the display to show “A-23”.
Now press the “program” button once and the display will change to “d-xx”. Note that
there won’t actually be the two “x” characters, what you’ll actually see will be two hex
digits which may have any value.
If the display didn’t change to “d-“ try pressing the “program” button again, what the
“program” button does is switch between editing the address (shown as “A-”) and
editing the data at that address (shown as “d-”).
Now that you have the display showing the data (“d-xx”) you can use the “raise” and
“lower” buttons to change this data to “d-70”. If you’re not comfortable with hexadecimal
numbers this may seem awkward, but simply keep using the “raise” and “lower” buttons
until the display shows this value.
Once you have set the right data, you must press the “program” key. This writes the new
value into memory and then changes the display back to the address mode (“A-xx”) to
allow you to select the next address, if required. Writing the memory takes so little time
you will not notice any delay while it happens.
(You can repeatedly switch between address and data mode by pressing the “program”
key to check that you have actually changed the data).
Now change the address to “A-24” and change the data there to “d-FF” using the
“program”, “raise” and “lower” keys as above. Press “program” to save this value.
Now change the address to “A-25” and change the data there to “d-10” using the
“program”, “raise” and “lower” keys as above. Press “program” to save this value.
Now change the address to “A-29” and change the data there to “d-98” using the
“program”, “raise” and “lower” keys as above. Press “program” to save this value.
Now change the address to “A-2A” and change the data there to “d-33” using the
“program”, “raise” and “lower” keys as above. Press “program” to save this value.
When you have changed all these values, either press the “HV on/off” key, or switch the
power off and then on again. When in the configuration mode the “HV” key doesn’t turn
the HV on, it just returns the SPC from configuration mode back to normal operation.
If you make those changes correctly this will set the unit to conventional RS-232 at 9600
Baud. This procedure DOES NOT change the unit ID, so if you are not sure what the
SPC’s unit ID is, you may wish to change it to 1, either by following the procedure on
page 30. or by simply setting location A-22 to the value d-01 at the same time as you
set the other five locations above.
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Chapter 8 : Service
The SPC power supply does not require routine service or maintenance. Under no
circumstances should the SPC power supply be opened, there are no user serviceable
components inside.
In the event of a problem please contact either your distributor or Scanwel directly:
By mail:
Scanwel Ltd.
Electronics & Service Dept.
4 Station Yard Ind. Est.
Bala, Gwynedd,
U.K. LL23 7NL
By telephone or fax:
Telephone (44) 1678 530281 Fax (44) 1678 512755
By www or e-mail:
www.scanwel.co.uk or info@scanwel.co.uk
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Chapter 9 : Accessories
The following parts and accessories are available from Scanwel:
Scanwel Part No.
E-647586
E-647585
E-CICON3F240
E-CIECPIECS2M
E-CIECPIECS3M
E-CIECSUKMP2M
642453

Part/Accessory
DIGITEL SPC-1 Power Supply
24V DC converter, includes 1m SPC-1 connection cable
(24V)
3m ferrite IEC/CE222 power cord (compatible with 110 or
240V operation)
IEC Plug to IEC Socket, 2m
IEC Plug to IEC Socket, 3m
IEC Socket to UK Mains Plug, 2m
3m HV Cable with SAFE-CONN connector

DIGITEL SPC-1 User’s Manual Page 34

