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The LC Series Manuals

The LC range of Environmental Monitoring Systems have a range of manuals covering
various aspects of their operation:

e LC System Installation and Hardware Configuration Manual
This manual covers all of the hardware aspects of the LC Environmental
Monitoring Systems. Each of the component parts of the system is discussed and
hardware configuration is explained. Dimensional drawings are included of most
of the LC variations.

e LC Software Configuration and System Calibration Manual
The operation of the LC system is discussed as well as the software configuration
and calibration procedures.

Note: This manual is a generic manual for the latest firmware that is currently in use.
While every effort is made to maintain compatibility with older versions certain
features and screen references may change when used in conjunction with
different firmware versions.

The firmware version is displayed during power up and when the MENU key is
pressed in later versions.
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1 INTRODUCTION

The LC range of Environmental Monitoring Systems has been designed primarily with gas
detection in mind. However, the versatility of the range extends its application to other
aspects of industry where monitoring of remotely connected sensors is required. The
specification allows the use of any sensor that can produce a voltage or current output within
a specified range.

1.1 Software

The firmware (software) within each of the control units has had to be carefully designed to
allow the full potential of the system to be utilised. In many cases the software is identical
between the different control units, but configuration changes have allowed the system to be
used for completely different applications.

Incorrect configuration may cause the system to function unsatisfactorily and in extreme
cases of incorrect configuration, alarms would not be raised. Status Scientific Controls are
happy to offer advice when configuration changes become necessary to ensure a reliable
and responsive system is maintained.

2 SWITCH ON.

Before connecting power to the system:
1. Read: LC Series System Installation and Hardware Configuration Manual
LC Series Software Configuration and System Calibration Manual
2. Ensure correct hardware configuration has been performed for each input.
3. Ensure the correct voltage setting has been selected at the power supply.

Switch on the power supply to the system. The firmware version will appear for several
seconds on the LCD graphical display. A bar graph will be displayed during the system
power up delay setting as follows:

The display will then change to the System Default Screen, see section 3. This lists details
associated with all configured channels.
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3 OPERATION

Section 3 discusses the day-to-day operation of the LC Control Unit and some of the features
that the average user may wish to use or modify. For detailed software configuration please
refer to section 4.

During normal operation, the LC Control Unit does not require user intervention to operate. It
will continue to monitor and display readings for all configured channels. User intervention is
only required when specific situations are encountered.

The following display and associated push buttons shows an LC4 unit that has all 4 channels
configured.

Channel Gas Reading Engineering units Gas Type Status

MENU

Horizontally there are up to 4 regions, lines 1 to 4, each of which displays the channel
information.

Vertically the display is split into 5 regions. Each region gives specific information for each
channel.

Note:

The Menu button and the alarm accept buttons are labelled, the other buttons are not
identified. The buttons on the front of the LC Control Unit change depending upon the current
display function.
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3.1 Accessing the System Configuration Menu

All of the features provided by the LC software are accessed from the System Configuration
menu.

To access the System Configuration Menu:
1. Press menu (from the system default screen).
2. The Password Entry screen will appear if the password is set.

MENU
)4

3. Enter the correct password and press OK.

4. The default password for the system is 123 (If an incorrect password is entered
the system will revert to the standard system default screen).

5. The following screen will be seen when the correct password is entered.
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3.2 Alarm Conditions

3.2.1 Gas Level Alarm

Gas level alarms can be of two types
1. Levellalarm
2. Level 2 alarm
3. Level 3 alarm ( not available on LC1)

3.2.11 Level 1 Alarm

The LC Control unit has stored within its configuration, gas levels at which alarms should be
raised.
e.g. Channel 3 may be detecting Methane (0-100% LEL).

Its alarm levels may be set as 15%, 30% LEL and 50% LEL.

Each time a gas concentration is detected in excess of those set in the alarm levels
configuration, in the above example 15% LEL, the LC Control Unit will raise an alarm. The
way in which the alarm is raised will depend upon the system configuration and the ancillary
sounders and beacons fitted to the system.

Note:
An alarm will be indicated on the display by the word Alarm appearing next to the channel in
alarm, the Alarm status will flash and indicate the alarm level.

The local Alarm Red LEDs will light to indicate an Alarm condition, regardless of the display
mode selected.
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3.2.2 Fault Alarm

The control unit will indicate a fault if a detector head indicates less than 10% of its
measuring range (i.e. below 2.4mA signal level).

Any channel that is in a fault condition is detected by the LC Control Unit which generates a
fault message, drives the local Yellow LED and activates the fault relay.

3.2.3 Accepting the Alarm

If an alarm condition is encountered and: -

The alarm relays are set as non-latching
Pressing alarm accept buttonjﬁ will allow the sounder to be silenced.
When the alarm condition has passed, the relays will reset themselves to their
healthy state.

The alarm relays are set as latching

Pressing alarm accept buttonjx( will allow the sounder to be silenced.

The Alarm will only be cleared if the M Button is pressed and the alarm is no longer
in an alarm condition

MENU K
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3.3 Display Settings

The LCD display can be configured to display the gas levels using either the decimal point or
the comma.

The display can also be set to give an additional message during alarm and fault conditions.
This is useful when different languages are used and the text cannot be clearly displayed in
the normal 5x8 character size.

The amount of time the backlight remains lit following a key press is also user configurable.

3.3.1 Backlight Time

The LCD display is provided with backlight illumination following a key press. The default
backlight-on time is 10 seconds. This time is user configurable between ALWAYS ON,
ALWAYS OFF and any time up to 600 seconds.

To change the backlight time:

1. From the System Configuration menu select BACKLIGHT and press GO.

2. The Display Configuration screen will now be displayed. Use the INCrease and
DECrease buttons to adjust the backlight-on time. Attempting to decrease the
backlight time below 1 second will provide the options of ALWAYS ON and ALWAYS
OFF.

3. The system Warning screen will now appear warning you that you are making
changes to the system configuration. Press YES to save the changes or press NO to
abort the changes and return to the main system menu.

3.4 Changing the Password

The System Configuration Menu can only be accessed following correct password entry. The
default password is ‘“123’, however this can be changed.

To change the password:

1. From the System Configuration menu select PASSWORD and press GO.

2. The Password Configuration screen will now appear.

3. Enter the new password and press OK. The password can contain a maximum of 8
numbers (a minimum of none).Note: Pressing EXIT at any time will cancel the current
operation.

4. You will then be prompted to confirm the new password. Re-enter the password and
press OK.

Note: If a different password is entered at this stage, no settings will be saved and
the old password will remain active.

5. The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes.

6. The display will now return to the System Configuration menu.

Note: Entering no digits will disable the user password.

Note: forgotten password.
The user password can be overridden by the engineer password — contact Status
Scientific Controls.
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4 SOFTWARE CONFIGURATION.

The software configuration has been made as flexible as possible in order to maintain
capability with the many types of sensors available and the wide variety of possible
applications. Many options are included within the software to allow the system to be fine
tuned to a particular application, and these options may require changing as the system
develops (e.g. addition of a sensing channel, change in alarm triggering level).

Before attempting to configure the system ensure:
1. Allinput modules have the correct hardware configuration.
2. The detector heads have been correctly connected to the appropriately configured
input module.
Refer to the ‘LC System Installation and Hardware Configuration Manual’

Most of the features available within the MCU system are configurable in software via the
front panel display and keypad. Pressing the ‘MENU’ button (as indicated by the display)
provides access to these features following correct password entry if enabled.

The configuration is consists of several parts:

1) Controller configuration
2) Channel configuration
3) Relays

4) Inhibit

5) View

6) Engineer

This following diagram shows the position of each of the menus available within the LC
software.
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LC controller menu Structure

Menu
Controller |&>| Staru-up delay |
NEXT
Fault delay
NEXT
NEXT
Decimal point
NEXT
| Backlight |&>| Set time |
NEXT
| Password |&>| Set password Iﬁbi Confirm password
NEXT
Channel |&>| Select channel |
NEXT
¢ GO GO Go —
| 1,2,3,0r4 |—>| Alarm levels |—>| Level 1,2 |—>| Level / direction |
NEXT ¢
| Alarm delay |&>| Level 1,2 |£>| Set delay |
NEXT
| Calibration |i>| Sensor |&>| Zero |
NEXT
NEXT %
Analogue output |&>| 4mA |
NEXT
NEXT Y
| Power supply |&>| Set voltage (0 to 10V). Calibrate output |
NEXT
| Sensor Type |ﬂ>| Type |&>| Fsd |&>| Units |&>|Decimal placesl
NEXT NEXT
[ 1020 ]
Decimal places
NEXT
Relays |&>| Select relay |
NEXT
| 1to9 |£>| Set mode
NEXT
[ mhibit  [*°—»] Enable/disable |
NEXT i
[ view [ onjot |
NEXT i
| Engineer |&>| Devices |

NEXT

Analogue output

Input simulation
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4.1 Controller

The controller menu has 6 menu options as follows:

1) Start up delay
2) Fault delay

3) Sounder

4) Decimal point
5) Backlight

6) Password

The following section details each menu option.

4.1.1 Start up Delay

This setting allows the LC system to ignore any readings taken following the transition
following applying power. The setting can be between 0 and 180 seconds.

1. From the System Configuration menu, select CONTROLLER and press GO.
2. Next select the Start up Delay menu and press GO.
3. Select the desired time delay using the INCrease and DECrease buttons.

4. Press EXIT once adjustment has been made.

5. The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes.

6. Press EXIT, The display will return to the Start up delay screen.

7. Press EXIT, The display will now return to the normal screen.
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4.1.2 Fault Delay

This setting allows the LC system to ignore any readings taken that result in a fault condition.
The setting can be between 0 and 10 seconds.

1. From the System Configuration menu, select CONTROLLER and press GO.
2. Next select the Start up Delay menu and press GO.
3. Select the desired time delay using the INCrease and DECrease buttons.

4. Press EXIT once adjustment has been made.

5. The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes. The display will return to the Fault delay screen.

6. Press EXIT twice, the display will now return to the normal screen.

4.1.3 Sounder

This option is used to allow the user to verify that the internal sounder is operational and if
necessary adjust its sound level by modifying its frequency of operation.

1) From the ENGINEER menu, select Sounder and press GO.
2) The sounder setup menu screen will now be displayed.

3) Use the INC, DEC buttons to select the frequency.

4) As the frequency is reduced the setting changes to always off then always on
5) Press EXIT leave the setting as it was.

6) The display will now return to the Sounder menu.

7) Press EXIT, The display will now return to the normal screen.
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4.1.4 Decimal point

This option is used to allow the user to select the numerical display according to the location.

1) From the ENGINEER menu, select Decimal point and press GO.

2) Use the TOG buttons to select the decimal point or the comma.
3) Press EXIT leave the setting as it was.
4) The display will now return to the Decimal point menu.

4.1.5 Backlight

This option is used to allow the user to set the backlight operation. The backlight can be set
to activate when a button is pressed for a pre-determined time. It can also be set to be
continuously on or off allowing total flexibility in its use.

1) From the ENGINEER menu, select Backlight and press GO.

2) Use the INC DEC buttons to select the required time.

3) Press TOG to change the mode between timed, always on and always off.
4) Press EXIT when the desired setting is selected.

5) The display will now return to the Backlight menu.

Note: some displays require that the backlight is on continuously.
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4.1.6 Password

This option is used to allow the user to set the user password. The password can be from 0
to 8 digits long and must only contain the numbers 1, 2 and 3.

1) From the ENGINEER menu, select password and press GO.

2) Use the 1, 2 or 3 buttons to select the required password.
3) Press GO when the desired number has been entered.
4) Confirm the password then press GO.

5) The display will now return to the Password menu.

Note: the password can be disabled by setting the password to 0, no humbers entered when
setting.

TD18 011 Issue: 1.4 Change Note: 1758 Page 4-11



STATUS

STATUS SCIENTIFIC CONTROLS

LC Series Software Configuration and System Calibration
SCIENTIFIC

4.2 Channel

The channel menu has 9 menu options as follows:

1) Alarm levels

2) Alarm delay

3) Alarm hysteresis
4) Calibration

5) Set voltage

6) Sensor type

7) Fsd

8) Units

9) Decimal places

The following section details each menu option.

4.2.1 Alarm Levels

Each channel has two configurable alarm levels.

S N

7.
8.

9.

From the System Configuration menu, select CHANNEL and press GO.
Select the appropriate channel number and press GO

Select ALARM LEVELS and press GO.

Select the alarm level and press GO.

The Alarm Levels configuration screen will now be displayed.

ALARM LEVEL
L1: 0.5% CO2

Press INCrease or DECrease until the desired alarm level is displayed. Press TOG as
required to set the alarm as RISING or FALLING.

Note: RISING and FALLING refers to the triggering condition for the relay. A
flammable head will read 0%LEL under normal conditions, and we would therefore
need to be alerted if the gas levels rise above predetermined levels. In this instance
we would set all alarms as RISING alarms. If we consider an oxygen head that would
normally indicate oxygen levels of 20.9% we may need to be alerted if the oxygen
levels fall below 19.5%, in this instance we would set the alarm as FALLING.

Press EXIT once the alarm levels have been selected.

The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes.

The display will now return to the Alarm Level menu.

10. Repeat for the next alarm level.
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4.2.2 Alarm Delay
Each channel has two configurable alarm delays.

From the System Configuration menu, select CHANNEL and press GO.
Select the appropriate channel number and press GO

Select Alarm delay and press GO.

Select the alarm level and press GO.

The Alarm Delay screen will now be displayed.

ghwnhRE

Press INCrease or DECrease until the desired delay is displayed.

6.
7. Press EXIT.
8. The system Warning screen will now appear. Press YES to save settings, or NO to

abandon changes.
9. The display will now return to the Alarm delay level menu.
10. Repeat for the next alarm level.

4.2.3 Alarm Hysteresis

Each channel has a hysteresis value associated alarm relays. This setting is used to
eliminate relay chatter when the gas level hovers around alarm set point.

1. From the System Configuration menu, select CHANNEL and press GO.
2. Select the appropriate channel number and press GO

3. Select HYSTERESIS and press GO.

4. The Hysteresis screen will now be displayed.

Press INCrease or DECrease until the desired hysteresis is displayed.

Press EXIT.

The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes.

8. The display will now return to the Alarm hysteresis menu.

No o
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4.2.4 Calibration

Each channel has three calibration possibilities, these are:
1. Sensor
2.  Analogue output
3. Power supply

42.4.1 Sensor

1. From the System Configuration menu, select CHANNEL and press GO.
2. Select the appropriate channel number and press GO

3. Select Calibration and press GO.

4. Select Sensor and press GO.

5. The following screen will now be displayed.

6. Press the ZERO button to zero the sensor. Make sure that the sensor is on zero gas
before performing the zero function.
7. Press the NEXT button.

8. Apply the test gas. The reading should rise to approximately that of the gas level.

9. When the reading is stable press the SPAN button to calibrate the sensor. The Span
button may be pressed repeatedly until the reading and span gas match.

10. Press EXIT. The system Warning screen will now appear. Press YES to save
settings, or NO to abandon changes.

11. The display will now return to the Sensor menu.

12. Press EXIT, The display will now return to the normal screen.
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4.2.4.2 Analogue output

Connect a multimeter to the analogue output, select an appropriate range depending upon
the channel configuration.

From the System Configuration menu, select CHANNEL and press GO.
Select the appropriate channel number and press GO

Select Calibration and press GO.

Select Analogue output and press GO.

The following screen will now be displayed.

OOk, WN

7 Press the INCrease DECrease buttons to adjust the output to 4 mA or 1V.
8 Press the NEXT button.

9 Press the INCrease DECrease buttons to adjust the output to 20 mA or 5V.

10 Press the NEXT button.

11 The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes.

12 The display will now return to the Analogue output menu.

13 Press EXIT, The display will now return to the normal screen.
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4243 Power supply

Each channel has a variable power supply that can be adjusted between 0 and 24 volts. This
allows the user to set the supply to match the external device.

The power calibration voltage is displayed on the display during set up. This voltage is set to
the actual measured voltage.

Note: it may be necessary to measure the voltage at the device if it a long way from the
control unit.

Connect a multimeter to the variable PSU output, select a range that will display up to 30V
dc.

From the System Configuration menu, select CHANNEL and press GO.
Select the appropriate channel number and press GO

Select Calibration and press GO.

Select Power supply and press GO.

The following screen will now be displayed.

aghwpdE

6. Press the INCrease / DECrease buttons to adjust the displayed reading output to
match the measured level.

7. Press the SPAN button when the display matches the measured level.

8. Press the EXIT button.

9. The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes.

10. The display will now return to the Calibration / Power supply menu.

11. Press EXIT until the display returns to the normal screen.
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4.3 Set Voltage

Each channel has a variable power supply that can be adjusted between 0 and 24 volts. This
allows the user to set the supply to match the external device.

The power supply voltage is displayed on the display during set up, however the displayed
voltage is dependent upon the load connected to the supply and may not read exact. The
display voltage can be calibrated for any given load, see section 4.2.4.3.

Note: it may be necessary to measure the voltage at the device if it a long way from the
control unit.

Connect a multimeter to the variable PSU output and select a range that will display up to
30V dc.

From the System Configuration menu, select CHANNEL and press GO.
Select the appropriate channel number and press GO

Select SET VOLTAGE and press GO.

The following screen will now be displayed.

PR

5. Press the INCrease or DECrease button to adjust the output to the desired level
as shown on the multimeter.

Press the EXIT button.

The system Warning screen will now appear. Press YES to save settings, or NO
to abandon changes.

The display will now return to the SET VOLTAGE menu.

Press EXIT until the display returns to the normal screen.

No

©
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4.4 Sensor Type

This option allows the user to change the type of gas each channel is monitoring (as a result
of sensor change).
Any change in settings using this menu option must be followed by a calibration.

From the System Configuration menu, select CHANNEL and press GO.

Select the appropriate channel number and press GO.

From the Channel Options screen select SENSOR TYPE and press GO.

A Sensor Selection screen will be displayed. Select the appropriate sensor type by using the
PREVious and NEXT buttons then press GO.

The Sensor Scale screen will now be displayed. This screen allows the user to choose the
operating range of the sensor. The default values for the sensor will be displayed.

Important: It is vital that the FSD values selected at the control unit IS identical to that
of the detector head. The FSD value is the reading that corresponds to the head
drawing a current of 20mA.
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Press GO once the correct sensor range has been selected.
The Sensor Units screen will now be displayed. This screen allows the user to choose the
units of the sensor.

Available units are: %, ppb, °C, °F, lel, ---, ppm

Press GO once the correct sensor units have been selected. The following screen is
displayed:

Select the appropriate display type by using the PREVious and NEXT buttons then press
GO.

The system Warning screen will now appear. Press YES to save settings, or NO to abandon
changes.

The display will now return to the Sensor Type menu.

Press EXIT, The display will now return to the normal screen.

A calibration must now be performed.

4.4.1 Special Sensor Type — N2

The sensor type can be specified as N2, Nitrogen. The gas level is not actually measured but
assumed to be 100 - the measured gas levels of the previous enabled channels.
A typical display is as follows:

Note: all channels must be configured to be %v/v. Unused channels should be inhibited and
the viewing attribute should be disabled.
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4.5 Relay Options
Each of the two relays has user configurable options available to them.

1. From the System Configuration menu, select Relays and press GO.

2. Select the appropriate relay number and press GO

Notice that the arrow key points to the setting that will be changed when TOG is pressed.
Pressing NEXT will move the arrow to the next option. The buttons are re-defined when
the DELAY option is selected. This allows the value to be changed.

3. Press EXIT when the desired readings are set.

4. The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes.

5. The display will now return to the Relay menu.

6. Press EXIT, The display will now return to the normal screen.

The relay options are:
MODE (N/D or N/E)

This refers to the state of the relay under normal (no-alarm) conditions.

ie. N/D  Normally de-energised.

N/E  Normally energised.

ENABLED (YES or NO)

Refers to whether the relay will change state if an alarm condition is encountered.
LATCH (YES or NO)
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Latching/non-latching refers to how the relay reacts to an alarm condition. If a relay is
set as non-latching, the relay will operate when an alarm condition is encountered and
the relay will return to its normal state once the condition has passed. If the relay is set
as latching then the relay will not return to its normal state until the alarm condition has
passed AND the alarm has been accepted at the LC keypad.

DELAY
Each relay has a parameter called DELAY associated with it. This parameter refers to
the number seconds that a channel must encounter an alarm signal before the system
actually registers the alarm. The maximum DELAY value is 10.
If DELAY = 2 a channel must indicate an alarm condition for more than 2 seconds
before the system will operate alarm relays. This can eliminate spurious alarms.

4.5.1 Level 3 alarm relays

Relay 3 for Level 3 alarms don’t individually exist but are combined to form 1 common level 3
relay. This results in only 1 option being made available — the latching function.

a. From the System Configuration menu, select Relays and press GO.

b. Select the appropriate relay using the PREVious and NEXT buttons and press GO

Notice only the LATCH option setting that will be changed when TOG is pressed.

Press EXIT when the desired options are set.

The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes.

e. The display will now return to the Relay menu.

Press EXIT, The display will now return to the normal screen.

eo

—h
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4.6 Inhibit

The Inhibit function allows channels to be disabled. Channels may require disabling for
several reasons e.g. a fault occurring on a channel, to allow sensor replacement within the
detector head, to allow detector head calibration.

A disabled channel entering into a fault or alarm condition will result in no action being taken
i.e. no relays will operate. The disabled channel will appear on the System Default screen
with ‘OFF’ flashing next to the current reading. The current reading is still displayed to assist
with fault finding. All other active channels will continue to operate normally.

The analogue output from the inhibited channel will go into fault mode.
i.e. output will equal <2mA or <0.5V depending on mode

1. From the System Configuration menu, select INHIBIT and press GO.
2. The Inhibit Options screen will now be displayed.
Note: Pressing Exit at any time will return the display to the System Configuration
menu.

3. Using the NEXT button select the first channel to be inhibited, press TOGGLE. A ‘yes’
or ‘no’ will appear next to the channel indicating selection.

4. Press EXIT when all of the channels requiring inhibiting have been selected.

5. The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes.

6. The display will now return to the Inhibit Channel menu.

7. Press EXIT, The display will now return to the normal screen.

Important:
Do not forget to enable the channel once fault rectification or sensor replacement has
been performed.
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4.7 View

The View function allows channels to be hidden. Channels may require hiding for several
reasons e.g. only 3 sensors fitted to a 4 channel system.

A channel that is hidden will still function as an active channel unless it is inhibited.

10. From the System Configuration menu, select INHIBIT and press GO.
11. The Inhibit Options screen will now be displayed.
Note: Pressing Exit at any time will return the display to the System Configuration
menu.

12. Using the NEXT button select the first channel to be inhibited, press TOGGLE. A ‘yes’
or ‘no’ will appear next to the channel indicating selection.

13. Press EXIT when all of the channels requiring inhibiting have been selected.

14. The system Warning screen will now appear. Press YES to save settings, or NO to
abandon changes.

15. The display will now return to the Inhibit Channel menu.

16. Press EXIT, The display will now return to the normal screen.
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4.8 Engineer

This menu is provided to allow Status Scientific Controls personnel or trained personnel to
verify the correct operation of the hardware. This option is accessed via the ENGINEER
option in the main menu screen. An additional password is required to enter this menu
option.

The password can be obtained from Status Scientific Controls.

4.8.1 Devices

This option is used to allow the user to verify that the relays, sounder and indicators are
operating correctly.

1) From the ENGINEER menu, select sound and press GO.
2) The Hardware test menu screen will now be displayed.

3) Use the PREV, NEXT buttons to set the desired option:
Sound, L1 Led, L2 Led, L3 led, Fault led, Relay 1, Fault etc
4) Use the TOG button to activate, deactivate the selected option.
5) Press EXIT when the tests have been completed. The display will now return to the
ENGINEER menu.
6) Press EXIT, The display will now return to the normal screen.
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4.8.2 Analogue output

This option is used to allow the user to verify that the analogue output is working correctly.
Connect a multimeter to the analogue output.

1) From the ENGINEER menu, select ANALOGUE OUTPUT and press GO.

2) Use the NEXT button to select the channel.

3) Use the INC, DEC buttons to increase, decrease the analogue output level.
4) Press EXIT when the tests have been completed.

5) The display will now return to the ENGINEER ACCESS menu.

4.8.3 Input simulation

This option is used to allow the user simulate a sensor output under normal operation.
Note: if the simulated sensor output rises above an alarm set point then the system will
generate alarm etc as per the system configuration.

1) From the ENGINEER menu, select Input simulation and press GO.

2) Use the NEXT button to select the channel.

3) Use the INC, DEC buttons to increase, decrease the sensor level. If the alarm levels
have been reached then the display will show the alarm level, the corresponding relay
will be activated and the leds will flash.

4) Press EXIT when the tests have been completed.

5) The display will now return to the Input simulation menu.
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5 SYSTEM RESET

The system may be reset by removing power waiting for 20 to 30 seconds then re-applying
power.

5.1 Soft Reset.

The LC series control units can be reset without removing the power. This is achieved by
pressing a combination of buttons on the front panel as follows:

1) Press and hold the middle two un-marked buttons.
2) Now hold both buttons for approximately 10 seconds.

Note: the bar graph shows the remaining time to reset the LC Controller, if the keys are
released before the bar graph reaches the end then the controller will return to normal
operation.

MENU m

TD18 011 Issue: 1.4 Change Note: 1758 Page 5-26



STATUS SCIENTIFIC CONTROLS &@wm

LC Series Software Configuration and System Calibration
SCIENTIFIC

6 PC PROGRAMMING SOFTWARE.
Install the programming software contained on the CD.

Execute <Drive>:\HewInstMan.exe in the CD for installation according to the instruction
displayed on the screen.

High-performance Embedded Workshop Install Manager

|§Read first

RE NESAS Tnstallation

Everywhere you imagine

Maintenance |
Multi installation |

Input Uzer Information

Active

Embedded

Detail
Emﬂmm The High-performance Embedded “Warkshop Install

Manager iz the utility that guides wou through steps as you
wm‘ install the integrated development environment
High-petformance Embedded Workshop. It permits you to
1 install two or more instances of the High—performance
Switch overl 1‘ Embedded Waorkshop in a sinele PC.
| High-parformancs
(B embesed,
g pertormance P
Embedied
"","""', Ph-pastormance
LI
Non-active

Select Installation.

i Choice of an installation mode

Please choose an installation method.

" Update the active High-performance Embedded Yorkshop. [Recommend]

Thiz method creates one High—-performance Embedded Workshop folder in wour PC.

See at the precautions.

* Install a new High-performance Embedded Workshop

This method creates multiple High-performance Embedded Workshop folders in wour PG,

See at the precautions.

After zelecting the installation method vou want, click Mext.

Next Exit

Select ‘Install a new High-performance Embedded Workshop’ then press Next.
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Choice of an installation

Choice of an installation

Chooge a folder to install.

When you ingtall it in this folder | please click a [Mext] button.
When you install it in anather folder | click a [Change] button, and please choose a folder.

Folder of an ingtallation

G¥Proeram Files¥Reneszas¥Hew 001 Change

- P = ‘

Press Next.

.= Choice of an installation product

Pleage chooze a zoftware product to install.

[v ESa Emulator Software 41,00 Release 004 L5
|— 740 Family G Gompiler Package W.1.01 Release 02(Evaluation Yersion)

[v AutoUpdate b
[¥" Flash Develooment Toalkit L

Detail

Please choose from the list (it will installed one-by-one by this order)

Flease push a [hstall] button after having chosen a software product to installlt execute installation
program

Back | Install | Exit ‘

De-select ‘740 Family...... ’then press Install.

Do you wish to install a new High-performance Embedded Workshop?
The High-performance Embedded Workshop you install will become active.

Press Yes

If the following screen is shown

AutoUpdate is starting. Do you dose AutoUpdate?

Press Yes
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High-performance Embedded Workshop - InstallShield Wizard

Choose Setup Language

InistallShield { < Back JI Mest > I Cancel

Select the language then press Next

E8a Emulator Software V. 1.00 Release 00A

RENESAS

Welcome to the InstallShield Wizard for EGa Emulator Software
Everywhere you imagine.

llinztall EBa Emulz

Cancel

Select Next

E@a Emulator Software V. 1.00 Release 00A

License Agreement
P dth

Licersed Copy Mumber : 1 Capy

Software User License Agieement
The customer [hereafter referred to as "Licensee"] and Renesas

Technology Corp. [hereafter referred to a3 ''Licensor) do hereby
R ENESAS W o e ctrators os aclisd mitx Sohware
Everywhere you imagine. User License Agreement [hereafter referred to as “Aareement’]

cancening the enclosed software and its explanatary manuals.

ARTICLE 1. Definition

1.1 "Licensed Software" shall mean the main unit of the software
toals and related executable programs, the "Library"* as defined
in Section 1.4 below and documentation such as explanatony
manuals and all other related materials.

1.2 "Designated System'” shall mean the computer system to which
Licensed Software be installed. In case of Network enviranment
spstem, "Designated System' shall mean the computer system to
which Licensed Software be executed.

Inis { < Back “ Yes I

Read the terms and conditions then select Yes
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EB8a Emulator Software V.1.00 Release 00A

Region Selection

RENESAS

Everywhere you imagine.

{ < Back “ Meat > I Cancel

Select the region then press Next

E8a Emulator Software V. 1.00 Release 00A

Select Features
5 all

(= [w|High-pertarmance Embedded Wworkshop
High-performance Embedded Workshop Orling
[[JHB5%,HB5 HE Famiy
M32C/30,80, M1EC/80.70 Series
;—(E N ESAS =2 M1EE/ED,3EI,TIny,2EI,T 0, RBC/Tiny Series
Euarywhers you imagine. M1EC Tolchains
[ M1BC.RBC/Tiny Series Simulator Debuager
R8C EBa Emulator Debugger
M16C E8a Emulstor Debugger
Il 740 Family
[w|EBa Self Check Program

E@a Emulator Software V. 1.00 Release 00A
Site Code

Please retai

0404-042D127

RENESAS

Everywhere you imagine

Cancel

Press Next
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EB8a Emulator Software V.1.00 Release 00A

InstallShield Wizard Complete

i confirming your

RENESAS

Everywhere you imagine.

< Back J I Finish LCancel

Press Finish.

Renesas Support-information

1 For user registration and technical support,
Input the Serial No. of this emulator debugaer.

Press OK then fill in the following information.

Choose Setup Language

[ Ok l [ Cancel ]

Select language then press OK. Follow the on screen prompts.
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From time to time it may be necessary to update the system firmware. This can only be
carried out using purpose designed PC software and the Renesas E8a programmer fitted

with a specialised lead. See section xx

7.1 Creating a new project.

Launch the PC programmer, default location is typically
"C:\Program Files\Renesas\FDT4.01\FDT.exe"

The following screen will be shown:

Welcome! E| fg
fptens
(" Create a new project work space Eaes)
é " Open arecent project workspace: Administration. ..
| =l
= ;
B " Browse to another project workspace

Press OK.

New Project Workspace

Projects l

W, .
FDT Project Generator Workspacs Name:

|LCControIIer

Project Name:
|LCCorroller

Directory:

|C:"-.Prc-g|am Files"Fenesas " FOTL.01 Workspa Browse..

CPLI famity:
|.i'JI Flash Devices ﬂ

Tool chain:

I [~

Properties...

OK | Cancel |

Enter the workspace name, in the above example LC Controller then press OK
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Choose Device And Kernel

The FLASH Development Toolkit supports @ number of Renesas FLASH devices.

Select the device you wish to use with this project from the list below.

Filter: Cther...
Type Full Name Kemel Version | Infa ~
REC REFZ1245 1_1_00
R8C REF21248 1.1_00
REC REFZ1247 1_1_00
R8C REF21248 1.1_00
REC REFZ1254 1_1_00
R8C R5F21255 1.1_00
REC REFZ1256 1_1_00
R8C REF21257 1_1_00
REC RBF21258 1100 =
R8C REFZ1262 1_0_00
R8C REFZ1264 1_0_00 w
< >

Ment = Cancel

Select the device as shown above then press next.

)

Communications Port

T—

Wr‘rl'ﬁ';bare Tt o
= gl Dis{ﬂdy Sthigl
. I"‘J Device Ifnege
S | ;r"'-"’l:lcl‘ Filas

(5] LGB maot
|5 Kaybaard,m
|5] " Cofme. Mk

The FLASH Development Toolkit supports connection through
the standard PC Serial port and the USB port. Use this page to
select your desired communications part. Al settings may be
changed after the project is created.

Select port:

I

¥
L] Device Image
(-4 Target files
:} Driye, fnak.
15} Db a ok
"—:‘J afgorithi T

Select an Interface type to connect to the target device with.
Maormally this will be "Direct Connection” or simphy [eft blank.

[~

Select Interfaca: |

< Back MNext = Cancel

Select the E8a port then press next.

TD18_011
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Connection Type

Wabke

E‘] LEE. mok
| Kayboard m
5| 5] Canris, it
] Dévice Image
e Target files
j Dy, ok
I=)r Datagmok
= algorithim M

4 ey “oRACERg Sessd — Salact Connection:
= B Display usttial 4 - -
g I-..J D IMage
= Target filss r

X

The FLASH Development Toolkit can connect to your device in a

number of different ways. All the options on this page may be
changed after the Project has been created.

In BOOT Program mode the device erases its FLASH prior to
connection. The Toolkit downloads programming kemels to the
device as required.

The Recommended Speed setting is based on the cument device

and clock. The user may also input their own, i this is supported
by the kemel (and the inteface board).

e o

Diefault
" Ii

< Back

=

eat = Cancel

Programming Options
B3 ke -
s -_:; .IJ{IFE Trehi 'Str-i:rET
. DI:;QL:“’ L

E I"J Dy Iean
Whn. ;ra"ucl' Filas
E] LCE . mok
L'g Eavbeard, m
|5] " Cofme. Mk
¥
L] Device Image
(-4 Target files
:} Driye, fnak.
15} Db a ok
"—:‘J afgorithi T

Use the default connection then press next.

)

The FLASH Development Toolkit offers a device protection

system, plus an advanced messaging level for use with hardware
and kemel development.

What level of device protection would you like?
Pratection
fo i

™ Interactive " Mone

‘When programming the device. any blocks found to have been
written previoushy will automatically be erased.

What level of messaging would you like?
Messaging
(" Standard (* Advanced

The Toolkit will display verbose messages whenever it is
communicating with the Target device. This mode is useful for
Imterface hardware development. and Kemel development.

< Back | Finish | Cancel

TD18_011
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The following screen will be shown:

#* LCController - Flash Development Toolkit (Unsupported Freeware Version)

File Edit View Project Tools Window Device Help

b= e || ECT RN

PA|GEFEPI R rE |~ ”a" B & HJIDefauIt =] |[oefau = = ‘
B

E@@ LCController

Xl[r1asn Development Toolkit and [lash programming components are provided without support
=IFCT AFI initialised: =wersicn 4, 01, 00, 010

| [Tt [FOT] LCController / Findin Files [
Ready |E8a: (Disconnected) UCP OFF = A

Now add the program file by selecting Project | Add files.

Tuuls Window Device

Set Current Project »

Insert Project...

Remove Files. .,

File Extensions...

Field Programming k
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Add File(s)

Lok in: |@ LCCartroller ﬂ I'j*: E5-
IChDefault

Files of type: | 5-Record Files (" MOT) | Cancel |
Binary Files {".BIM) e
FO'T Binary Files {".COE) g
FOT DD Files .00

no4, 01, 00.(FOT Image Files {".FFE)

IAR A20 Files (~.A420)

|AR A37 Files T AZT)

REC Files (".REC)

S-Record Fles (*. MOT)

52 Files {.53)
Al Files {*.7)

£

Select the (*.MOT) file as shown above.

Now locate the file location via the ‘Look in’ entry.

Add File(s)

Look in: |Ialrelease ﬂ = 5% Ef-
@T @ Desktop
s @ My Documents
7 e n_:} My Computer
5 3% Floppy (&)
&g | ocal Disk ()
I WorkSpace
I3 Low Cost Cortroller
I lc2_4
[S]elease
sy CD Drive (D) —
ey DVD-RAM Drive {E:)
Shared Documents —_l
Flles of b g My Documents hd ﬂ
\-':! [y Metwork Flaces
IC3 Unused Deskiop Shortcuts

File name

TD18 011 Issue: 1.4 Change Note: 1758 Page 7-36



STATUS SCIENTIFIC CONTROLS &@wm

LC Series Software Configuration and System Calibration
SCIENTIFIC

Select the actual file then select Add as shown below.

Add File(s)
Look in: Iﬁrelease x| @ £ Ef-
CaLTe

| CSeriesyl0. ..

File name: ILC SeriesV100.mot Add I
Files of type:  [S-Record Files . MOT) | Cancel |

[~ Relative Path

The following screen is shown.

#* LCController - Flash Development Toolkit (Unsupported Freeware Version)

File Edit View Project Tools Window Device Help

b= e || =% & B |
P FEEFEEI R &S| ”a" & & HJIDefauIt =] |[oefau = = ‘
Six

= LCController
223 S-Record Files

i B

e

Xl[r1asn Development Toolkit and [lash programming components are provided without support
=IFCT AFI initialised: =wersicn 4, 01, 00, 010

| [Tt [FOT] LCController / Findin Files [

|E8a: (Disconnected) UCP OFF [

|
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Now double click the programming file by double clicking the .mot file.
The following screen will be displayed:

<% File Edit View Project Tools Window Device Help k.
(=] & G ML
e SR g BT y Default | || Defaul |
ve |32 b0 | G 3R S
=] =l
= @LCContmller agoood4o000 19 00 00 OO0 ?5 01 01 OO0 6E O1 01 00 68 01 01 OO0 ... u...n...h. ~
agooo4o01l0 0 01 01 OO 50 01 01 OO 3F 01 01 OO 39 01 Q01 00 -0 FP... 7. ..9
= @ LCController gooo4020 21 01 01 00 26 01 O1 OO0 1E 01 01 00 1e 01 01 OO0 1. . & ..........
--Z¥ 5-Record Filss gooo4030 O0OE 01 01 00 O O1 01 OO FE OO0 01 0O Fe OO O1 OO .. .... .. b...O
Eal LCSeriesV1 aoood4od40 EE 00 01 00 E6 OO O1 OO DE OO0 01 00 3% 01 01 00 1. .= ..bB...9
00004050 31 01 01 00 D4 00 01 00 26 01 01 00 1E o1 01 00 1...0. . & ......
aooo40e0 16 01 01 OO QE 01 O1 OO 0O O1 01 OO0 FE OO 01 o0 ... ... . ... .. b..
oooo4070  Fe 00 01 00 EE 00 01 OO0 Ee OO0 01 00 DE OO0 01 00 o...1i...&...b..
nooo4o080 CB 00 01 00 BC 00 01 00 DA 02 01 00 De 02 01 oo E. k.M. 4.
00004090 D2 02 01 00 CE 02 01 00 €& 02 01 00 C6 02 01 oo §. . .1 B . & .
00004040 C2 02 01 00 BD 02 01 00 B9 02 01 00 BS 02 01 00 A, . .%. . .Y . . p..
Qooo40E0 EZ2 02 01 OO0 AE 02 01 00 AS 02 01 00 A6 O2 01 OO0 2., .® . @ _ |..
aoood4oCo A2 02 01 00 S9E 02 O1 00 94 02 01 00 96 02 01 00 e . ... .. 1...1..
aooo4o0n0 93 02 01 00 8F 02 01 0O &8C 02 01 00 89 02 01 o0 @, ... ... 1...1..
ao0040ED 85 02 01 00 281 02 01 00 7B 02 01 00 77 02 01 00 @p..... .. .. W,
0o00040F0 B 02 01 00 &7 02 01 OO 8F 09 01 00 84 09 01 00 k...g...... ..
aoood4i100 79 09 01 00 6E 09 01 OO0 63 09 01 00 58 09 01 00 v .n. .. E..
agooo4110 54 09 01 00 50 09 01 OO 4C 09 01 00 48 09 Q01 00 T..P..L. H..
v
g | | D % User Flash ."{. Data Flash I{'r
" Projects “LCSeriesV10...
X|[F1ash Development Toolkit and flash programming components are provided without support
Hlrnr apT initialised sion 4, 01, 00, 010
Opening file C:\WorkS Low Cost Controllerhlc2 4\release\LCSeriesV100.mot
File loaded: 0x00004000 -> OXx00013FFF [User Flash]
File loaded: 0x00002400 -»> 0x00002BFF [Data Flash]
ID Code = 0xFF OxFF OxFF 0xFF 0xFF 0xFF 0xFF
[\ [FDT] LCController [ FindinFiles
Ready E8a: (Disconnected) UCP OFF
Notice the right hand panel displays program data.
Now save the project by selecting File | Save Workspace.
3=l Edit View Project Tools Win
Close Cirl+F4
Mew Workspace, ..
Cpen Workspace...
Close Workspace
& Open Data File.., Cirl+R
= save Cirl+5
Save As...
Recent Workspaces 4
Recent Data Files +
Exit
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7.2 Programming the LC Controller.

Launch the PC programmer, default location is typically
"C:\Program Files\Renesas\FDT4.01\FDT.exe"
Open the project as described in section 7.1.

Connect to the LC Controller by selecting Device | Connect to device.

ol Connect to Device Cirl-+Alt+C

£ Erase FLASH Blocks Ctrl+alt+E
37 Blank Check Cirl+alt+5
g Upload Image Cirl+AlE+U
7 Download Active File Cirl+Alt+P
¥ FLASH Checksum Cirl+alt+5
#~ Configure Flash Project Alt+5hift+R

The following screen is show.

Target Power from E8/E8a

Flease select whether the EB/EBa should power the target:
[thiz zetting will be retained until the project iz closed)

v Power Supply
a3y

(v QDV Cancel

The LC Controller can be powered from the programmer as shown above. Press OK
The following screen is show.

1 USE device located

Cahcel

Now press OK
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The lower panel should confirm that the Programmer has successfully opened dialog with the
LC Controller as seen below

<% File Edit View Project Tools Window Device Help -8 x

(=] & G ML
Ao BT ER ’, Defaut x| || Defaut =]
=] =l
LCCortral gooo4000 19 00 00 00 75 01 01 00 eE 01 01 00 68 01 01 00 ... .u...n... k... &
= @ LCCartrler 00004010 &0 01 01 00 50 01 01 00 3F 01 01 00 39 0L 01 00 .. B...7...9...
= @ LCController noooo4o020 31 001 01 00 26 01 01 00 1E 01 01 00 16 O1 01 00 1., .&. ..........
-2 S-Record Files nooo4030 O0E 01 01 00 O6 O1 01 OO0 FE 00 01 00 F& OO O1 00 ........ b...o
Eal LCSeriesV1 nooo4040 EE 00 01 00 E6 OO 01 OO DE 00 01 00 39 01 01 00 i, .2...b...9
00004050 31 01 01 00 D4 00 01 00 26 01 01 00 1E 01 01 00 1., .0, & .. ...
noooo4060 16 01 01 00 OE 01 01 OO0 06 01 01 00 FE OO 01 0O ... ...... .. b..
oooo4070 F6 00 01 00 EE 00 01 00 E& 00 01 00 DE 00 01 00 &...1i...&...b..
ooo04080 CE 00 01 00 BC 00 01 00 DA 02 01 00 DA 02 01 o0 E. % 0. 4.
00004090 D2 02 01 00 CE 02 01 00 C& 02 01 00 Ce 02 01 00 O .. 1. E . & .
00004040 2 02 01 00 BD 02 01 00 B9 02 01 00 BS 02 01 00 A& % .. ' . .p..
noooo40B0 B2 02 01 00 AE 02 01 00 A9 02 01 00 46 02 01 0O =, .. @ . @ . |..
aooo40C0 A2 02 01 00 9E 02 01 00 94 02 01 00 96 02 01 00 e....... 1...1..
ngooo40D0 93 02 01 00 BF 02 01 00 8C 02 01 00 89 02 01 00 n0....... 1...1..
0o0040E0 85 02 01 00 81 02 01 00 7B 02 01 00 77 02 01 00 n0....... 0w
0o0040F0 B 02 01 00 €7 02 01 00 8F 09 01 00 284 09 01 00 k...g...... 1..
aooo4100 79 09 01 00 6E 09 01 00 &3 @9 01 00 58 0% 01 00 w..n..c. X..
nooo4110 54 09 01 00 50 09 01 OO 4C 059 01 00 48 0% 01 00 T..P..L. . H..
v
g | | D % User Flash ."{. Data Flash I{'r
" Projects “LCSeriesV10...
Versicn Information: WER.1.00 -
Changing baud rate to 500000 bps
ID code check successful
Connection complete
Lock Bit Disabled
211 blocks marked a&s unknown written status
v
£ g
[\, [FDT] LCController ;i FindinFiles

Ready E8a: 715009523 {(Connected) UCP OFF

Programming the LC Controller is achieved by selecting Device | Download Active File.

ﬂi Disconnect

o Erase FLASH Blocks Ctrl+Alt+E
{97 Blank Check Ctrl+alt+B
g Unload Image Ctrl+alt+U
®
¥ FLASH Checksum Cirl+Alt+5
EE Go From Address. ., Ctrl+alt+G
P Run Ctrl+alt+R

# Configure Flash Project Alt+5hift+R
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STATUS SCIENTIFIC CONTROLS &@wm

LC Series Software Configuration and System Calibration
SCIENTIFIC

The programming progress is displayed with the final display shown as below:

<+ File Edit Wiew Project Tools Window Device Help

(=] & x|ty
S|lGEFERIEp /; Dfault =] || Detaut =l
==l
TCCortral oooo4000 19 00 00 00 7% 01 Ol 00 eE 01 O1 OO0 6% 01 01 00 ....ua...n...h... A
=@ LCCortroller 00004010 &0 01 01 00 50 01 01 00 23F 01 01 00 39 0L 01 00 ~°. . .P...7...9. ..
--[F LCCentroller goood4o020 31 01 01 00 26 01 01 00 1E 01 01 00 16 01 01 00 1. & ... .......
--Z3 5-Record Files gooo4o030 O0E 01 01 00 Oe 01 01 OO FE 0O 0O1 00 Fe OO O1 0O ...... .. b...o
] LCSeriesV/1 oooo4o040 EE 00 01 00 Ee OO Ol OO0 DE 00 01 00 39 01 01 00 i...2...P...9
00004050 31 01 01 00 D4 00 01 00 26 01 01 00 1E 01 01 00 1.0, & ......
ooood4o0e0 16 01 01 00 OE 01 01 00 o0 01 01 00 FE 00 01 00 ... .. ... ... b..
00004070 F6 00 01 00 EE 00 01 00 E6 00 01 OO0 DE 00 01 00 &...i...&. ..F..
00004080 B 00 01 00 BC 00 01 00 DA 02 01 00 Dk 02 01 00 B % 0 0 . .0
00004090 D2 02 01 00 CE 02 01 00 CA 02 01 00 Ce D2 0L 00 ... .1 .  E .. E. .
00004040 C2 02 01 00 BD 02 01 00 B9 02 01 00 BS 02 01 00 A % ' . p..
oooo40B0 BZ 02 01 00 AE 02 01 00 A% 02 01 00 A6 02 01 00 2. @& @& . |._ .
gooo4o0Co A2 02 01 00 9E 02 01 00 94 02 01 00 %6 02 01 00 &....... 1...1..
oooo40Do 93 02 01 00 BF 02 01 00 28C 02 01 00 89 02 01 00 @0....... 1...1..
000040E0 85 02 01 00 81 02 01 00 7B 02 01 00 77 02 01 00 @....... {.w. ..
oooo40F0 6B 02 01 00 67 02 01 00 8F 09 01 00 84 09 01 00 k.. ..g...... ..
gooo41o00 79 09 01 00 BE 09 01 00 63 09 01 00 58 09 01 00 w..n..c. X..
oooo41i0 54 09 01 00 50 09 01 00 4C 09 01 0O 4% 09 01 00 T..F..L..H.. 2
] | | 5 % User Flash ."{. Data Flash l.l‘r
N 3] Projects | T LCSerizsVI0...
to [0x00004000 - 0xO0O00DCEF] ~
to e [0x0000FEQD - 0xO00113FF]
Data programmed at the following positicona:
- 0x0000DCEF Length : 0x00008D00
- 0x000113FF Length : 0x00001&00
44.75 K programmed in 7 seconds
Image successfully written to device
v
< >
[\ [FDT] LCController j, Findin Fies /

Ready E&a:7L5009593 (Connected) UCP OFF

Now disconnect from the LC Controller by selecting Device | Disconnect.

s
o .
P |

& # Erase FLASH Blocks Ctrl+Alt+E
{38 Blank Check Cirl+Alt+B
g Upload Image Cirl+alt+U
& Download Active File Ctrl +Alt+P
¥ FLASH Checksum Ctrl+alt45
§=.':" Go From Address, ., Cirl+alt+3
P Run Ctrl+Alt+R

# Configure Flash Project Alt+5hift+R.
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