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INTRODUCTION DUAL MODE HEATING POWER SUPPLY
ͳ INTRODUCTION
Please read thismanual carefully to ensure optimumoperating conditions right from the start. Thisuser manual handbook contains important information about functionality, installation, start-upand operation of the HEAT͵ device.
ͳ.ͳ RELEASE NOTEInformation about HEAT͵ device version can be found at www.prevac.pl, in the tab: DOWNLOAD.On this page you can ϐind information about possible changes between successive versions of thedevice, or changes between successive versions of the software.
ͳ.ʹ INTENDED TO USEHEAT͵ is designed for heating a sample on a sample holder under clean UHV-conditions. TheHEAT͵ delivers two methods of sample heating:ͳ. Resistance heating method. The heating element is located close to the sample which be-comes hot. This method is best suited for low temperature heating, up to a few hundreddegrees.

Figure ͳ.ͳ: Overview of the resistance heating method
ʹ. Electron bombardment heating method. The heater is located close to the sample again. Thesample is at ground potential and the heater is raised to a high voltage (negative potential).In this method, the heater is used to generate electrons which are accelerated to the morepositive (ground) potential where the sample is located. Electron bombardment heats thesample. This method is best suited for high temperature heating, up to ͳ͸ͲͲ°C.Temperature ramp control and cathode current ramp control protect the ϐilament against deforma-tion and overheating of the sample. The HEAT͵ has a built-in PID controller which stabilizes thetemperature at the desired level. The device can work in Auto mode (with temperature control) orManual mode (without temperature control). Temperature can be controlled by ʹ methods usingAUTO mode:
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DUAL MODE HEATING POWER SUPPLY INTRODUCTION

Figure ͳ.ʹ: Overview of the electron bombardment heating method
ͳ. Resistance heating method (RES MODE). Whereby temperature is stabilized by controllingthe cathode current.ʹ. Electron bombardment heating method (EB MODE). Whereby temperature is stabilized bycontrolling the high voltage that sets the electron energy.͵. The HEAT͵ can be delivered with three types of thermocouples suited to speciϐic sampleholder type. Thermocouple ranges table is shown below.

Thermocouple type Minimum [K] Maximum [K]K ͹͵.ͳͷ ͳ͸Ͷͷ.ͳͷC ʹ͹͵.ͳͷ ʹͶ͹͵.ͳͷE ͹͵.ͳͷ ͳʹ͹͵.ͳͷTable ͳ.ͳ: Thermocouple rangesOptionally, the HEAT͵ can operate with DT͸͹Ͳ/DTͶ͹Ͳ silicon diodes which are capable of measur-ing temperature in cryogenic systems. Diodes ranges are listed below:
Diode type Minimum [K] Maximum [K]DT͸͹Ͳ ͳ.Ͷ Ͷ͹ͷDTͶ͹Ͳ ͳ.Ͷ ͷͲͲTable ͳ.ʹ: Diodes rangesThere is also possibility to use PTͳͲͲ resistance thermometer which can measure from ͹͵.ͳͷ toͳͳʹ͵.ͳͷ Kelvin?s.The HEAT͵ can delivery ͶͺͲWwatts of power ( ͶͲV for ͳʹAmps) to the heater for Resistive heatingand ͵ͲͲWwatts of power for Electron Bombardment Heating (ͳͲͲͲV for ͵ͲͲmA).
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INTRODUCTION DUAL MODE HEATING POWER SUPPLY
ͳ.͵ SAFETYThe owner of the equipment must ensure that all users are aware of the Health and Safety infor-mation contained in this manual. If the equipment is sold or passed to another owner, this manualmust be included with the equipment.
ͳ.͵.ͳ PERSONNEL QUALIFICATIONSAll the work described in this document should only be carried out by persons who have suitabletechnical training and the necessary experience or who have been instructed by the end user of theproduct.
ͳ.͵.ʹ ILLUSTRATION OF RESIDUAL DANGERSThis Operating Manual illustrates safety notes concerning residual dangers as follows:ͳ. Information on preventing any kind of physical injury

ʹ. Information on preventing extensive equipment and environmental damage

͵. Information on correct handling or use. Disregarding safety notes can lead to malfunctions.

Ͷ. Note: Indicates particularly important, but not safety-relevant information.

ͳ.͵.͵ GENERAL SAFETY INSTRUCTIONSThe HEAT͵ protects the operator and surrounding area from electric shock or burn, mechanicalhazards, excessive temperature, and spread of ϐire from the instrument. Environmental conditionsoutside of the conditions below may pose a hazard to the operator and surrounding area.• Indoor use.• Altitude to ʹͲͲͲ meters.• Temperature for safe operation: ͷ °C to ͶͲ °C.• Maximum relative humidity: ͺͲ% for temperature up to ͵ͳ °C decreasing linearly to ͷͲ% atͶͲ °C.• Power supply voltage ϐluctuations not to exceed ±ͳͲ% of the nominal voltage.• Safety Class ͳ.
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DUAL MODE HEATING POWER SUPPLY INTRODUCTION

Figure ͳ.͵: Do not insert objects through louvers and keep device dry
For all work you are going to do, adhere to the applicable safety regulations. Also observe all safetynotes given in this document and forward the information to all other users of the product. Inparticular, pay attention to the following safety notes:

Mains voltage.Contact with live parts is extremely hazardous when any objects are intro-duced or any liquids penetrate into the device. Make sure that no objects enterthrough the louvers of the device. Keep the device dry.

Improper use.Improper use can damage the HEAT͵ . Use the HEAT͵ only as intended by themanufacturer.
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INTRODUCTION DUAL MODE HEATING POWER SUPPLY

Improper installation and operation data.Improper installation and operation data may damage the HEAT͵ . Strictly ad-here to the stipulated installation and operation data.

Individual conϐiguration of the device.Individual conϐiguration of the device by the client via the service applicationwill void the liability of PREVAC.
ͳ.͵.Ͷ GROUNDINGThis product is a Safety Class ͳ instrument. To minimize shock hazard, the instrument chassismust be connected to an electrical ground. Plug the power cable into an approved three-contactelectrical outlet or use a three-contact adapter with the grounding wire (green) ϐirmly connectedto an electrical ground (safety ground) at the power outlet. For instruments designed to be hard-wired to the supply mains, the protective earth terminal must be connected to the safety electricalground before another connection ismade. Any interruption of the protective ground conductor, ordisconnection of the protective earth terminal will cause a potential shock hazard that might causepersonal injury.
ͳ.͵.ͷ LIVE CIRCUITOperating personnel must not remove the instrument cover. No internal adjustment or compo-nent replacement is allowed by non-PREVAC qualiϐied personnel. Never replace components withpower cable connected. To avoid injuries, always disconnect power , discharge circuits and removeexternal voltage source before touching components.
ͳ.͵.͸ PARTS SUBSTITUTION ANDMODIFICATIONSParts substitutions and modiϐications are allowed by authorized PREVAC service personnel only.For repairs or modiϐications, the instrument must be returned to PREVAC service facility.
ͳ.͵.͹ VENTILATIONThe instrument has ventilation holes in its side covers. Do not block these holes when the instru-ment is operating.
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DUAL MODE HEATING POWER SUPPLY INTRODUCTION
ͳ.͵.ͺ EXPLOSIVE ATMOSPHERE

Explosive atmosphereDo not operate the instrument in the presence of ϐlammable gases or fumes.Operation of any electrical instrument in such an environment constitutes adeϐinite safety hazard.
ͳ.͵.ͻ CLEANINGDo not submerge instrument. Clean only with a damp cloth and mild detergent. Exterior only.
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INTRODUCTION DUAL MODE HEATING POWER SUPPLY
ͳ.Ͷ TECHNICAL DATA

ͳ.Ͷ.ͳ MECHANICAL DATAThis section describes mechanical parameters, Figure ͳ.Ͷ shows the HEAT͵ rack mounted andstand alone dimensions.

Figure ͳ.Ͷ: Dimensions
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DUAL MODE HEATING POWER SUPPLY INTRODUCTION
ͳ.Ͷ.ʹ SPECIFICATION

PARAMETER DESCRIPTIONTemperature control Process temperature control with build-inPID controllerProcess parameters. PID controller ϐinds optimized process PIDparameters with auto-tuning function.Temperature set point ramp rate Adjustable from Ͳ.ͳ°/h to ͳͲͲͲ°/s.Cathode current ramp rate Adjustable from Ͳ.ͳ to ͳͲ A/minEmission voltage ramp rate Adjustable from ͳͲ to ͳͲͲͲ V/minTemperature measurement Two independent thermocouple inputs sup-ports thermocouples: type K,C,ETwo independent inputs for silicon diodesDT͸͹Ͳ/DTͶ͹Ͳ (option).Temperature range ͳ,ͶK - ʹͶ͹͵K, dependent on sample holderand temperature sensor typeVacuummeasurement Compatible transmitters: CTRͻͲ/ͻͳ,TTRͻͲ, TTRʹͳͳ/ʹͳ͸, PTRʹʹͷ/ʹ͵͹, PTRͻͲ,ITRͻͲ, ITRͳͲͲ, MKSͺ͹Ͳb, MKSͻ͵͹, PGͳͲͷ(with PGAͳ͵ ampliϐier only)Cathode power supply output voltage ripple Less than Ͳ.Ͳ͸ %High voltage power supply output voltageripple Less than Ͳ.Ͳͷ %
Cathode voltage ramp rate Ͳ.Ͳͳ V/h - ʹͲͲ V/sEmission voltage ramp rate ͳ V/h - ͳͲͲͲ V/sCathode power supply output current limit Ͳ - ͳͲA (Ͳ - ͳͷA)*Cathode power supply output voltage Ͳ - ͶͲV DC (Ͳ - ͵ͲV DC)*High voltage power supply output currentlimit Ͳ - ͵ͲͲ mA DC (only for EB mode)
High voltage power supply output voltage(Ueset): Ͳ - ͳͲͲͲ V DC (only for EB mode)
Digital Input Ͷ inputs active high with isolated commoninput (max ͷͲV to GND) using external logicvoltage sourcemax ʹͶV. Possibility to use in-ternal ʹͶV source to drive Inputs.continued on next page
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INTRODUCTION DUAL MODE HEATING POWER SUPPLY
continued from previous page
PARAMETER DESCRIPTIONDigital Output ͸ relay outputs with contacts capability:Ͷ relay NO; ʹA/ͳʹͲVAC or ʹA/ʹͶVDCʹ relay NO,NC; ͺA/ʹͷͲVAC or ͺA/ʹͶVDCAnalog Inputs ͳ Vacuum gauge inputʹ Universal inputs Ͳ - ͳͲV, non isolated toGNDAnalog Outputs ʹ outputs Ͳ - ͳͲV, non isolated to GNDCommunication RSʹ͵ʹ, RSͶͺͷ, EthernetMains voltage ͳͲͲ - ͳ͵Ͳ VACʹͲͲ - ʹ͸Ͳ VACFrequency ͷͲ - ͸Ͳ HzPower consumption ͳͳͲͲWCurrent consumption ͺ A (for ʹ͵ͲV)ͳͳ A (for ͳͳͲV)Fuse ͳ͸AOperating ambient temperature range +ͳͷ °C - +ͶͲ °CTable ͳ.͵: Device speciϐication* - dependent on the installed DC module

ͳ.Ͷ.͵ OPERATIONThe device can be controlled in two ways:• Manually via control panel with integrated touch screen.• Remote control via RSʹ͵ʹ, RSͶͺͷ or Ethernet see chapter ͸.
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DUAL MODE HEATING POWER SUPPLY INTRODUCTION
ͳ.Ͷ.Ͷ VACUUM GAUGE CHANNELIndependent vacuum gauge may be connected to the HEAT͵ .

PARAMETER VALUE

PRESSURE CHANNEL:Sensor connector RJͶͷCompatible sensors CTRͻͲ/ͻͳ, TTRͻͲ, TTRʹͳͳ/ʹͳ͸,PTRʹʹͷ/ʹ͵͹, PTRͻͲ, ITRͻͲ, ITRͳͲͲ,BARATRON, ANALOG-IN, MKSͺ͹Ͳb,MKSͻ͵͹, MKSͻ͵͹A, PKRʹͷͳ, PCRʹͺͲ,PGͳͲͷ, ATMIONVoltage Relative to voltage reading: ±Ͳ,͵%Absolute ±ʹ mVMeasuring rate ͳͲ sିଵDisplay rate Ͷ sିଵTemperature drift Temperature drift < Ͳ.ͳ % per °CUnit of measurement mbar, Pa, TorrResolution of the A/D converter ʹͶ bitTable ͳ.Ͷ: Pressure channels specyϐications
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INTRODUCTION DUAL MODE HEATING POWER SUPPLY
GAUGE TYPE EXAMPLES PRESSURE

LOW
PRESSURE
HIGH

UNIT

Total measuring range ʹ ⋅ ͳͲିଵଶ ʹ.ͳ ⋅ ͳͲହ mbarCERAVAC transmitters (CTR ͻͲ and CTR ͻͳ):Ͳ.ͳ Torr (CTR ͻͳ only) ͳ ⋅ ͳͲିହ ͳ ⋅ ͳͲିଵ Torrͳ Torr ͳ ⋅ ͳͲିସ ͳ ⋅ ͳͲ଴ TorrͳͲ Torr ͳ ⋅ ͳͲିଷ ͳ ⋅ ͳͲଵ TorrͳͲͲ Torr ͳ ⋅ ͳͲିଶ ͳ ⋅ ͳͲଶ TorrͳͲͲͲ Torr ͳ ⋅ ͳͲିଵ ͳ ⋅ ͳͲଷ TorrTHERMOVAC transmitters ͷ ⋅ ͳͲିସ ͳ ⋅ ͳͲଷ mbarIONIVAC transmitters ITRͻͲ ͷ ⋅ ͳͲିଵ଴ ͷ ⋅ ͳͲିସ mbarIONIVAC transmitters ITRͳͲͲ ʹ ⋅ ͳͲିଵ଴ ͳ ⋅ ͳͲିଵ mbarBaratron transmiters (model dependent) ͳ.͵ ⋅ ͳͲିଵ ʹ.ͳ ⋅ ͳͲହ mbarͳͲ Torr ͳ ⋅ ͳͲିଷ ͳ ⋅ ͳͲଵ TorrͷͲ Torr ͷ ⋅ ͳͲିଷ ͷ ⋅ ͳͲଵ TorrͳͲͲ Torr ͳ ⋅ ͳͲିଶ ͳ ⋅ ͳͲଶ TorrͷͲͲ Torr ͷ ⋅ ͳͲିଶ ͷ ⋅ ͳͲଶ TorrͳͲͲͲ Torr ͳ ⋅ ͳͲିଵ ͳ ⋅ ͳͲଷ TorrʹͲ psia ʹ ⋅ ͳͲିଶ ʹ ⋅ ͳͲଵ psia͵Ͳ psia ͵ ⋅ ͳͲିଶ ͵ ⋅ ͳͲଵ psiaͷͲ psia ͷ ⋅ ͳͲିଶ ͷ ⋅ ͳͲଵ psia͸Ͳ psia ͸ ⋅ ͳͲିଶ ͸ ⋅ ͳͲଵ psiaͳͲͲ psia ͳ ⋅ ͳͲିଵ ͳ ⋅ ͳͲଶ psiaʹͷͲ psia ʹ.ͷ ⋅ ͳͲିଵ ʹ.ͷ ⋅ ͳͲଶ psiaͷͲͲ psia ͷ ⋅ ͳͲିଵ ͷ ⋅ ͳͲଶ psia͹ͷͲ psia ͹.ͷ ⋅ ͳͲିଵ ͹.ͷ ⋅ ͳͲଶ psiaͳͲͲͲ psia ͳ ⋅ ͳͲ଴ ͳ ⋅ ͳͲଷ psiaʹͲͲͲ psia ʹ ⋅ ͳͲ଴ ʹ ⋅ ͳͲଷ psia͵ͲͲͲ psia ͵ ⋅ ͳͲ଴ ͵ ⋅ ͳͲଷ psiaPTR transmitters (model dependent) ͷ ⋅ ͳͲିଽ ͳ ⋅ ͳͲଷ mbarPGͳͲͷ ͳ.͵ ⋅ ͳͲିଷ ͳ ⋅ ͳͲଷ mbarcontinued on next page
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DUAL MODE HEATING POWER SUPPLY INTRODUCTION
continued from previous page

GAUGE TYPE EXAMPLES PRESSURE
LOW

PRESSURE
HIGH

UNIT

PKR ʹͷͳ ͷ ⋅ ͳͲିଽ ͳ ⋅ ͳͲଷ mbarPCR ʹͺͲ ͷ ⋅ ͳͲିହ ͳ.ͷ ⋅ ͳͲଷ mbarATMION ͳ ⋅ ͳͲିଵ଴ ͳ ⋅ ͳͲଷ mbarAnalog In Ͳ.ͲͲͲ ͳͲ.ͲͲͲ VTable ͳ.ͷ: Vacuum Channels - Measuring Ranges
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INTRODUCTION DUAL MODE HEATING POWER SUPPLY
ͳ.Ͷ.ͷ STANDARDS

SAFETY:• LVD ʹͲͲ͸/ͻͷ/EC Directive ʹͲͲ͸/ͻͷ/EC of the European Parliament and of the Council ofͳʹ December ʹͲͲ͸ on the harmonisation of the laws of Member States relating to electricalequipment designed for use within certain voltage limits.• PN-EN͸ͳͲͳͲ-ͳ - Safety requirements for electrical equipment formeasurement, control, andlaboratory use - Part ͳ: General requirements
EMC:• EMC ʹͲͲͶ/ͳͲͺ/EC Directive ʹͲͲͶ/ͳͲͺ/EC of the European Parliament and of the Council ofͳͷ December ʹͲͲͶ on the approximation of the laws of the Member States relating to elec-tromagnetic compatibility and repealing Directive ͺͻ/͵͵͸/EEC• EN ͸ͳ͵ʹ͸-ͳ:ʹͲͲ͸ Electrical equipment for measurement, control and laboratory use - EMCrequirements - Part ͳ: General requirements
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DUAL MODE HEATING POWER SUPPLY INSTALLATION
ʹ INSTALLATION
This chapter describes the procedures for unpacking, mechanical installation and electrical instal-lation. Take carewhen lifting the unit that theweight and position do not exceed comfortable limits.
ʹ.ͳ UNPACKINGͳ. Visually inspect the transport packaging for signs of external damage.ʹ. Unpack the HEAT͵ and retain the packaging materials.

Note: Retain the packaging materials for later use. The HEAT͵ must be stored and
transported in the original packaging material only.͵. Examine the HEAT͵ for completeness.Ͷ. Visually inspect the HEAT͵ for signs of damage.

Damaged product.Putting a damaged product into operation can be extremely dangerous. Neverattempt to put a damaged product into operation. Secure the damaged productfrom unintended operation. Send a damage report to the haulage company orthe insurer.
ʹ.ʹ MECHANICAL INSTALLATIONThe HEAT͵ is designed for installation into a rack according to DIN Ͷͳ ͶͻͶ (ͳͻ", ͵ HU) and occupy-ing the whole width of the cassette. Before taking any actions read the safety notes below.

Ambient temperature.Exceeding the maximum permitted ambient temperature may damage the de-vice. Make sure that the maximum permitted ambient temperature is not ex-ceeded and that the air can ϐlow freely through the louvers. Do not expose thedevice to direct sunlight.
Protection class of the rack.If the product is installed in a rack, it is likely to lower the protection class of therack (protection from foreign bodies andwater) e.g. according to the EN͸ͲʹͲͶ-ͳ regulations for switching cabinets. Take appropriate measures to restore therequired protection class of the rack.
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INSTALLATION DUAL MODE HEATING POWER SUPPLY
ʹ.͵ COOLINGThe HEAT͵ is equipped with a cooling system . A set of fans is installed inside the power supply.The air is supplied from the power supply housing side panels. Hot air outlet is located on the rightpanel. A minimum ͳͷmm space for air intake ( side panels ) and ͳͷ cm for expelling warm airfrom the back of the power supply should be observed. HEAT͵ should not be used at temperaturesexceeding ͶͲ°C.
ʹ.Ͷ ELECTRICAL INSTALLATION

ʹ.Ͷ.ͳ MAINS CONNECTIONThemains connection is designed for amains cablewhich contains a European appliance connectorIEC ͵ʹͲ CͳͶ on the device side. A mains cable is supplied with the device. To improve grounding ,connect vacuum system to the ground screw of HEAT͵ power supply using additional ground cableas short as possible with cross-section Ͷ݉݉ଶ. Device output circuits are protected by ͳ͸ A fuse.

Figure ʹ.ͳ: Rectiϐier Module
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DUAL MODE HEATING POWER SUPPLY INSTALLATION
Mains power.Improperly groundeddevices canbeextremelydangerous in the event of a fault.Use three-wiremains or extension cableswith protective ground only providedwithHEAT͵ . Plug themains cable intowall socketswithprotective groundonly.• Connect the European appliance connector of the mains cord with themains connection of the device• Connect the plug of the mains cable with the wall socket
NOTE: If thedevice is installed in a switching cabinet, themains power can
be supplied via a switchable central power distributor.

Figure ʹ.ʹ: Power connector

Risk Of Electric Shock - Fuse ReplacementTo avoid electrical shock or personal injury, disconnect the power cord beforeopening the cover on the power entry module.
ʹ.Ͷ.ʹ AC INPUT POWER CONNECTIONThe AC (alternating current) power entrymodule, located in the rear panel of the HEAT͵ , providesconnection to the power source and a protective ground. It also holds the fuse.
ʹ.Ͷ.͵ POWER CORDThe HEAT͵ comes with a detachable, three-wire power cord for connection to a power source withprotective ground. The HEAT͵ chassis is connected to the power ground to protect against elec-trical shock. Always connect to an AC outlet which has a properly connected protective ground. Ifnecessary, or when in doubt, consult a certiϐied electrician.
ʹ.Ͷ.Ͷ POWER SWITCHThe power switch is located on the front of the HEAT͵ . The switch is a toggle type, marked with
I and O. The I (on) position applies the power to the instrument. The O (off) position cuts off the
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INSTALLATION DUAL MODE HEATING POWER SUPPLY
power to the instrument. However, turning thepower switchoff does not fully remove theACpowerfrom inside the instrument.Always disconnect the power cord from the power entry module to fully remove AC power frominside the instrument.

Risk Of Electric ShockDo NOT use the power switch as a disconnecting device; disconnect the powercord from the power entry module to fully remove hazardous voltage from in-side the HEAT͵ .
ʹ.Ͷ.ͷ GROUNDING BOLDA grounding lug is located on the rear panel, near the power entry module. Use heavy groundwire,wire braid, or copper strap of Ͷmmʹ or larger to connect this grounding lug directly to a facilityprotective earth ground to provide additional protection against electrical shock. The ground screwcan be used to connect the HEAT͵ with the protective ground of e.g. a pumping station.

Screw for internal protective conductor.The internal protective conductor is connected to the casing with a screw. Donot turn or loosen this screw.
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DUAL MODE HEATING POWER SUPPLY INSTALLATION
ʹ.ͷ DEVICE REAR PANELThis section contains a description of available sockets and connectors on the rear panel.Construction of the HEAT͵ is based on removable modules . All modules are removable by theuser. There are seven different types of modules:• Rectiϐier Module• DC Module• HV Module• Measurement Module• Analog I/O Card• Digital I/O Card• Communication Card

Figure ʹ.͵: Rear view of HEAT͵
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Figure ʹ.Ͷ: Wiring diagram description
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DUAL MODE HEATING POWER SUPPLY INSTALLATION
ʹ.ͷ.ͳ RESISTIVE HEATINGResistive heating, as mentioned, is used to heat the sample to a temperature of several hundreddegrees. This method of heating the sample requires the DC Module, which is described below.This section provides information about the connections for the resistive heating.
ʹ.ͷ.ͳ.ͳ DC MODULEThe HV IN socket in the DC Module is designed for Electron Bombardment Heating and thereforedoes not apply to resistive heating. This module has an LED indicator which informs if the DCMod-ule is operating or not. During normal operation, the LED glows orange.

DCModuleUnder no circumstances should the DCModule be handled or moved while it isoperating ( when Operate LED glows orange ). ).

Figure ʹ.ͷ: DC Module overview
PIN NAME DESCRIPTIONͳ Interlockʹ Interlock͵ Negative OutputPE PE - GroundN Positive OutputTable ʹ.ͳ: Module DC - pin descriptionPins ͳ and ʹ in Module DC Output (ϐig.ʹ.ͷ) are used as safety INTERLOCK pins. At Electron bom-bardment heating mode they have to be short-circuited, because only then the HVmodule can turn
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INSTALLATION DUAL MODE HEATING POWER SUPPLY
on. At resistance heating mode pins ͳ and ʹ does not have to be short-circuited.
ʹ.ͷ.ͳ.ʹ WIRING FOR RESISTANCE HEATINGIn order tomeet the required connections for resistance, theDCModule output shouldbe connectedto the sample. The following images show the cathode (ϐilament) cable. This cable is fastenedtogether with the thermocouple cables.

Figure ʹ.͸: Plug of the ϐilament cable connected to the power supply

Figure ʹ.͹: Plug of the ϐilament cable connected to the vacuum system
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Figure ʹ.ͺ: Filament cable adapter
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INSTALLATION DUAL MODE HEATING POWER SUPPLY
ʹ.ͷ.ʹ ELECTRON BOMBARDMENT HEATINGHigh temperature heating by electron bombardment of a sample uses both DC and HV modules.
ʹ.ͷ.ʹ.ͳ HV MODULEThis module has an LED indicator which informs if the HV Module is operating or not. Duringnormal operation the LED glows orange.

HVModuleUnder no circumstances should the HVModule be handled or moved while it isoperating ( when Operate LED glows orange ).

Figure ʹ.ͻ: HV Module overview
ʹ.ͷ.ʹ.ʹ WIRING FOR ELECTRON BOMBARDMENT HEATINGElectron bombardment heating requires a speciϐic connection between the HV and DC modules.The connection is made by a bridge cable (red cable) supplied with the HEAT͵. Link the HV OUT ofHV Module with HV IN of DC Module as shown in the following ϐigure.
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DUAL MODE HEATING POWER SUPPLY INSTALLATION

Figure ʹ.ͳͲ: Connection necessary for proper operation in Electron Bombardment mode
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INSTALLATION DUAL MODE HEATING POWER SUPPLY
ʹ.ͷ.͵ TEMPERATUREMEASUREMENTTemperature measurement module contains:• two thermocouples sockets• two diode sockets• one resistance thermometer socket

Figure ʹ.ͳͳ: Measurement Module overview
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ʹ.ͷ.͵.ͳ RTD (RESISTANCE TEMPERATURE DETECTOR)

Figure ʹ.ͳʹ: RTD (resistance temperature detector) socket

Figure ʹ.ͳ͵: RTC Connection schematic
ʹ.ͷ.͵.ʹ DIODEDiode socket is used to connect DT͸͹Ͳ and DTͶ͹Ͳ silicon diodes.

Figure ʹ.ͳͶ: Diode socket
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ʹ.ͷ.͵.͵ THERMOCOUPLEThe power supply has two independent thermocouple inputs. Both of them can be used to connectthree types of thermocouples: C, K and E.

Thermocouple type Minimum [K] Maximum [K]

C ANSI MC ͻ͸.ͳ Color Coding
E IEC ͷͺͶ-͵ Color Coding
K IEC ͷͺͶ-͵ Color CodingTable ʹ.ʹ: Supported thermocouple types

Figure ʹ.ͳͷ: Thermocouple socket
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DUAL MODE HEATING POWER SUPPLY INSTALLATION
ʹ.ͷ.Ͷ DIGITAL IO CARDThe Digital Input/Output card provides four digital inputs and six relay outputs.

Figure ʹ.ͳ͸: DIGITAL IO CARD view
ʹ.ͷ.ͷ DIGITAL IN CONNECTORThe all digital inputs is active high logic level ʹͶV, to activate single input should be connected asshown in Figure ʹ.ͳ͹ below.Digital IN ͳ is reserved for e.g. a vacuum interlock signal from a suitable pressure gauge. The inputis active low and should be connected as shown in Figure ʹ.ͳ͹ below.Digital IN ʹ is reserved for a remote control signal from a host.

Figure ʹ.ͳ͹: Digital In male connectorInterlock protection signal is provided toprevent accidental operation of the devicewhennot undervacuum. If the protection signal ismissing (open circuit), theHEAT͵ returns to STANDBYmode anddisplays 'No interlock' message accompanied by a ϐlashing control failure LED.
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PIN NUMBER FUNCTION DESCRIPTIONͳ Master Interlock The global enable signal to switch the device to

OPERATE stateʹ Remote Control The signal switching device for operation deviceto REMOTE CONTROLmode͵ Digital In ͵ Conϐigurable input from the device menuͶ Digital In ͵ Conϐigurable input from the device menuͷ Digital COM Reference pin for digital inputs͸ ʹͶV ʹͶV power output, the maximum total currentcan not be greater than Ͳ.ͷA͹ GND GroundTable ʹ.͵: Pin out Digital In description

Permission signalSwitching device to OPERATE state requires the presence of a signal MASTER
INTERLOCK. NoMASTER INTERLOCK signal is indicate by warning message onscreen.Internal diagram of a single digital input shown in Figure ʹ.ͳͺ.

Figure ʹ.ͳͺ: Digital in - internal diagramExamples of control schematics digital inputs.• Input activated permanently(Fig. ʹ.ͳͻ). This connection can be used an initial testing Digital
IN but is not recommended during normal device operation .• Activation of the inputs using an external power source (DC supply, PLC, etc.). Allows activateany input by apply ʹͶV relative to Digital COM pin .• Activation input using external relays. Allow control device working state depending on ex-ternal factors(pressure value, temperature etc.). Shown in ϐigure keys may indicate: vacuummeter relay, bimetallic placed on a vacuum system etc.
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Digital input maximum voltageLogic inputs accept signals from a range of Ͳ to ʹͶ V. Exceeding these valuesmay damage the input and measures should be in place to ensure these limitsare not exceeded.

Figure ʹ.ͳͻ: Permanently Interlock(not recommended)

Figure ʹ.ʹͲ: Inputs activated by external power supply

Figure ʹ.ʹͳ: Digital IN activated by external relays.
ʹ.ͷ.͸ RELAY OUTPUTSDIGIAL IO CARD includes six relays outputs:• four outputs with terminals COM and NO - connector RELAY ͳ-Ͷ,• two relay outputs with terminals COM, NO and NC - connector RELAY ͷ i ͸.The relay outputs pins are physically isolated from the device. The maximum current is limited bythe model used relays and is ʹ A.
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Detailed relay outputs conϐiguration, see ͵.ͳ͵.ͳ.

Figure ʹ.ʹʹ: Connector "RELAYS ͳ-Ͷ"
PIN NUMBER FUNCTION DESCRIPTIONͳ Relay ͳ output contact COM (common)ʹ Relay ͳ output contact NO (normal open), User-deϐined func-tions͵ Relay ʹ output contact COM (common)Ͷ Relay ʹ output contact NO (normal open), User-deϐined func-tionsͷ Relay ͵ output contact COM (common)͸ Relay ͵ output contact NO (normal open), User-deϐined func-tions͹ Relay Ͷ output contact COM (common)ͺ Relay Ͷ output contactNO (normal open),User-deϐined functionsTable ʹ.Ͷ: Pin out description of connector "RELAYS ͳ-Ͷ"

The maximum current relays.Output relays are rated for ʹͶ VDC or ͳʹͲ VAC and ʹ A. Proper fusing and ade-quate wiring isolation and separation should be provided to assure these limitsare not exceeded
Figure ʹ.ʹ͵: Connector "RELAYS ʹ"

Page Ͷ͸ User manual rev. ͳ



DUAL MODE HEATING POWER SUPPLY INSTALLATION

NUMER PINU FUNKCJA OPISͳ Relay ͷ output contact COM (common)ʹ Relay ͷ output contact NO (normal open), fUser-deϐined func-tions͵ Relay ͷ output contact NC (normal close) contact, User-deϐinedfunctionsͶ Relay ͸ output contact COM (common)ͷ Relay ͸ output contact NO (normal open), User-deϐined func-tions͸ Relay ͸ output contact NC (normal close) contact, User-deϐinedfunctionsTable ʹ.ͷ: Pin out description of connector "RELAYS ͷ-͸"
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ʹ.ͷ.͹ ANALOG IO CARD(OPTION)Analog Input(*) / Output card contains analogue inputs, outputs and connection for a suitable vac-uum gauge .

Figure ʹ.ʹͶ: Analog I/O overview

Figure ʹ.ʹͷ: Analog Connection* - FOR FUTURE USEIn order to connect a vacuum gauge to the HEAT͵ , an appropriate transmitter must be used asdescribed below.Pin assignment of this connector is shown in Table ʹ.͸:
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Figure ʹ.ʹ͸: RJͶͷ Gauge connector
PIN NUMBER FUNCTION DESCRIPTIONͳ ʹͶ V DC Power supplyʹ Ͳ V DC Ground͵ Ͳ - ͳͲ V DC Analog measurement signalͶ Identiϐication Gauge type identiϐication signalͷ GND Signal GND͸ Input signal CHANNEL STATUS͹ No connect Not connectedͺ ʹͶ V HV ON (emission) steering signalTable ʹ.͸: Pin assignment of the channel sensors connector

Improper transmitter.Transmitters which are not designed for use with the HEAT͵ may damage thedevice. Operate the HEAT͵ with proper transmitters only. See compatiblesensors list in Measuring Channel section in Operation chapter.

Figure ʹ.ʹ͹: Baratron MKS gauge connection

Figure ʹ.ʹͺ: Pirani gauge connection
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Figure ʹ.ʹͻ: CTRͻͲ/ͻͳ gauge connection

Figure ʹ.͵Ͳ: TTR/PTR gauge connection

Figure ʹ.͵ͳ: ITR gauge connection
Analog inputs can be used to control parameters such as:• �஼• �஼௅௜௠௜௧• �஼• �஼௅௜௠௜௧• �ா௅௜௠௜௧• �ாAnalog output Ͳ-ͳͲV allowing the retransmission of values such as:
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• Cathode and emission current and voltage• Process Value• Thermocouples temperature• Diodes temperatures• Pressure
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ʹ.ͷ.ͺ REMOTE CONTROLThe device comes supplied with the following communication interfaces:• Serial interface RSʹ͵ʹ/RSͶͺͷ (selected frommenu),• Ethernet interface (IEEE ͺͲʹ standard),

Figure ʹ.͵ʹ: Remote control moduleThe remote interface allows read-back of the device parameters. In order to control and set thedevice parameters, the device must be switched to the remote control mode.For a detailed description of the remote interface conϐiguration, please see section ??
Figure ʹ.͵͵: Serial interface connector(female ͻ pin)
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PIN NUMBER FUNCTION DESCRIPTIONʹ RX RSʹ͵ʹ - Data signal RX͵ TX RSʹ͵ʹ - Data Signal TXͷ GND Groundͺ D+ RSͶͺͷ - Data signal positiveͻ D- RSͶͺͷ - Data signal negativeͳ,Ͷ,͸,͹ none not usedTable ʹ.͹: Serial interface connector - pin description
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OPERATING DUAL MODE HEATING POWER SUPPLY
͵ OPERATINGInteraction with the HEAT͵ takes place mainly via the touch panel and encoder. The front panelalso contains LED status indicators describing the current state of the power supply.
͵.ͳ TURN ON DEVICEIn order to turn on the device make sure that all of the connections on the rear panel are madecorrectly and that the AC connection meets the criteria provided in the AC source requirementssection. If these conditions are met, set Power Switch into ON position on the front panel.
͵.ʹ FRONT PANELThere are several principal parts of the HEAT͵ user interface:• LED diode indicators• Touch panel display• USB port• Digital encoder knob for setting parameters• Power switch• Backlight logoFront panel of the HEAT͵ device is shown in Figure

Figure ͵.ͳ: Front panel
͵.ʹ.ͳ LED INDICATORSLED indicators inform about the operating state of the power supply:• OPERATE – Green diode indicates operate status. Blinking indicates that some of the param-eters are still stabilize.• HV ON – Yellow diode indicates high voltage ( > ͶͺV ) applied to any output pin,• FAILURE – Blinking red diode indicates failure of the power supply. Additionally a corre-sponding failure message is displayed on the touch screen display.
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DUAL MODE HEATING POWER SUPPLY OPERATING
͵.ʹ.ʹ TOUCH PANEL DISPLAYThe device has a TFT color display with a resolution of ͺͲͲxͶͺͲ pixels and a diagonal of ͹" withͳ͸:ͳͲ aspect ratio. The display has an integrated touch panel, which provides the user interface.

The touch panel is capable of processing only one input signal at a time. It isnot permissible to simultaneously touch the touch panel at several points.

To operate the touch panel, do not use any pointed or sharp items. Such itemscan damage the foil resulting in input errors.
͵.ʹ.͵ USB CONNECTORAllows removable media to be used for e.g. ϐirmware or software upgrade . It is also possible toplay videos on the screen.
͵.͵ USER INTERFACETheHEAT͵ is equippedwith a colour display touch screen. All data and functions are accessible viathemenus from this touch screen interface. Every operationmust be performed by a tap on screen.Main view contains ͵ elements:ͳ. Main window - contains the most important parameters controlled by the device,ʹ. Menu - contains the device menu from where the user may enter the setup menu, upgradeϐirmware, show contents of the usb stick, playing videos,͵. Setup shortcut - contains list of favourites setup positions (see section Setup shortcuts).
͵.͵.ͳ SWITCHING BETWEEN SCREENSTo toggle between screens, press the left or right hand side of the display. The navigation buttonsarenot initially shownon the screenbutwill be activated anddisplayed after pressing either side forlonger than ͳs. Movement between windows is looped- after window number ͵, window numberͳ is displayed again and vice versa.
͵.͵.ʹ PANELS OVERVIEWThe device contains three separate and distinct panels• Heating panel
User manual rev. ͳ Page ͷͷ



OPERATING DUAL MODE HEATING POWER SUPPLY

Figure ͵.ʹ: Screen main view

Figure ͵.͵: Moving between screens
• Vacuum panel• Timer panel

Figure ͵.Ͷ: Moving between screens
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The ϐigures belowdescribe panel conϐiguration and interactive area for Heating and Vacuumpanelswhich can be changed by tapping. The Timer panel will be described at the end of chapter.The Heating panel contains information which is dependent on the current device conϐigurationand which may be displayed in several conϐigurations.• Mode: RES, Regulation method: PID

Figure ͵.ͷ: Heating panel description, Mode: RES, Regulation method: PID

Figure ͵.͸: Heating panel active areas, Mode: RES, Regulation method: PID
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• Mode: RES, Regulation method: Manual

Figure ͵.͹: Heating panel description, Mode: RES, Regulation method: Manual

Figure ͵.ͺ: Heating panel active areas, Mode: RES, Regulation method: Manual
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• Mode: EB, Regulation method: PID

Figure ͵.ͻ: Heating panel description, Mode: EB, Regulation method: PID

Figure ͵.ͳͲ: Heating panel active areas, Mode: EB, Regulation method: PID
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• Mode: EB, Regulation method: Manual

Figure ͵.ͳͳ: Heating panel description, Mode: EB, Regulation method: Manual

Figure ͵.ͳʹ: Heating panel active areas, Mode: EB, Regulation method: Manual
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• Vacuum panel

Figure ͵.ͳ͵: Vacuum panel description

Figure ͵.ͳͶ: Vacuum panel active areas
͵.͵.͵ DEVICE INTERACTIONTo change the displayed measurement units:ͳ. Tap on units to change (e.g. Temp)ʹ. Select target units͵. Value in new units is displayed

Figure ͵.ͳͷ: Changing unitsTo add or change the display information on the Heating panelͳ. Tap the bottom of the displayʹ. Select information to be displayed͵. New value is displayed
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Figure ͵.ͳ͸: Changing additional information – Heating panel
To add or change the display information on the Vacuum panelͳ. Tap on additional value labelʹ. Select value to be displayed͵. New value is displayed

Figure ͵.ͳ͹: Changing additional information – Vacuum panel
͵.͵.Ͷ OPERATING KNOBEvery input value can bemodiϐied using the knob located on the front panel. The Knob can be usedto change values in both the main windows and setup menu.

Figure ͵.ͳͺ: Knob placement
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Every value in themainwindowwith an orange line can bemodiϐied (e.g. Setpoint value). Changingthe setpoint value by this method is described by the ϐigure below; Changing setpoint value usingknob.ͳ. Tap setpoint value. After tapping, the setpoint value will blinkʹ. Turn knob to change value͵. Tap again on setpoint value to disable value editing

Figure ͵.ͳͻ: Changing setpoint value using knobEach value can also be modiϐied by using the numeric keyboard. In order to display the numerickeyboard:ͳ. Tap value to edit (e.g. Setpoint),ʹ. Tap numeric keyboard button (see ϐigure below),͵. For more information about numeric keyboard see Numeric keyboard section,

Figure ͵.ʹͲ: Editing value by numeric keyboard
͵.͵.ͷ NUMERIC KEYBOARDNumeric values can be entered via the numeric keyboard. It consists of the numbers Ͳ to ͻ and ad-ditional function keys to facilitate data entry and editing of the current data. The numeric keyboardis shown in Figure ͵.ʹͳ.It is possible to enter data:• directly from the numeric keypad by typing a value and conϐirming the entered value,• by entering data in the form of the mantissa and exponent,
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Figure ͵.ʹͳ: Numeric keyboard
• by increasing or decreasing the current value step by step.Increment or decrement current value:ͳ. Select value to edit (e.g. Setpoint).ʹ. Tap on ͷ and ͸ to increment value by ͳʹ.͵. Tap on the Increment value button (every tap on the button increments the value by ͳʹ).Ͷ. Value is increased.ͷ. To decrement value just tap on the Decrement value button (every tap on the button decre-ments the value by ͳʹ).͸. Conϐirm value by tapping the Accept value button.

Figure ͵.ʹʹ: Increment/decrement value by numeric keyboardTo enter a number in exponential form:
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ͳ. Enter the numeric value of the mantissa number along with a sign (e.g. -ͳʹ.ͷ)ʹ. Press the exponent button. To enter a negative exponent symbol, press the exponent buttontwice͵. Enter exponent valueͶ. After entering the value, it is possible to modify the sign of mantissa and the sign of exponentby using the exponent button or change sign button (see ϐigure Numeric keyboard)ͷ. Conϐirm value by Accept value button

Figure ͵.ʹ͵: Number in exponential form
͵.͵.͸ ALPHANUMERIC KEYBOARDThe on-screen keyboard is used for entering alphanumeric data and also facilitates text entry. Fig-ure ͵.ʹͶ shows the alphanumeric keyboard with description of main keys.

Figure ͵.ʹͶ: Alphanumeric keyboard
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͵.͵.͹ SETUPAdvanced conϐiguration of the device parameters is possible via the setupmenu. Tap themenu iconto expand the menu and then tap device setup icon (see Figures ͵.ʹͷ - ͵.ʹ͸).

Figure ͵.ʹͷ: Device setup
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Figure ͵.ʹ͸: Navigating the setup (example)
͵.͵.ͺ SETUP SHORTCUTSFrequently used commands/settings can be conveniently accessed by creating shortcuts.To create a shortcut:ͳ. Navigate to the setup position where a shortcut should be created.ʹ. Tap on Setup shortcut to add the position to shortcuts (To remove position from shortcut listtap again on the Setup shortcut button).

Figure ͵.ʹ͹: Setup shortcut on setup menuTo use shortcut:ͳ. On main panel tap on Setup shortcut button.ʹ. Select setup shortcut to enter (e.g. Operate Time).͵. Current setup position should be displayed.

Figure ͵.ʹͺ: Using setup shortcut
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͵.͵.ͻ TIMER PANELAdditional screen contains countdown timer and information about the current time and date.Elapsed time is paired with a progress bar indicator located around the Start/Stop button. Timervalue can be set from ʹ͵h:ͷͻm:ͷͻs to ͲͲh:ͲͲm:Ͳͳs. After pressing the Start button the time iscounted from set value to zero. An audible beep sounds when the timer has completed and the setvalue is displayed once again.

Figure ͵.ʹͻ: Go to system date
͵.͵.ͻ.ͳ SETTING TIMER VALUEIn order to set the timer start value:ͳ. Tap timer ϔield.ʹ. Type a timer initial value using numeric button from Ͷ to Ϳ and ":" symbol as separator.Conϐirm value by tapping Enter button.͵. New value is set and display in timer ϔield. Tap Start in order to run the timerͶ. Timer is counting down,The timemay also be entered in seconds. The entered value is automatically converted tohh:mm:ssformat

Figure ͵.͵Ͳ: Set timer value
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͵.͵.ͳͲ MESSAGESThe HEAT͵ will automatically display both warning and error messages as appropriate.

Figure ͵.͵ͳ: Messages
͵.͵.ͳͲ.ͳ WARNINGMESSAGEWarning messages are displayed on the right of the screen. When present, they can be clicked todisplay the full warning information (see Figure ͵.͵ʹ). Warning messages consist of informationtogetherwith a description ϐield. When the problem causing the error no longer exists, themessageis automatically removed whether or not it has been acknowledged.

Figure ͵.͵ʹ: Warning message
͵.͵.ͳͲ.ʹ ERRORMESSAGEError messages inform about critical issues. The message is displayed in full screen (see Figure͵.͵͵). Error messages consist of an information ϐield together with a description of the error. Ifthe cause of error no longer exists, the error message will disappear after the user clicks OK. Whenthe user clicks OK but the error still exists, then information about the event will continue to bedisplayed on the right hand side of the screen. If the cause of error still exists, please contact themanufacturer.
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Figure ͵.͵͵: Error message
͵.͵.ͳͲ.͵ MULTIPLE MESSAGESIf several errors or warnings occur simultaneously they are indicated with a counter on the bottomright hand corner of a screen. The ϐirst digit (red) indicates the number of errors, the second digit(yellow) indicates the number of warnings. Clicking on this counter will bring up the message list.The list is displayed in date/time order from most recent to oldest. Error messages appear in thelist before Warning messages.

Figure ͵.͵Ͷ: Multiple messages
͵.͵.ͳͳ VIDEO PLAYERTheHEAT͵ device can play video ϐiles. Files can be played only from the device. Full instructions onhow to copy a video ϐile onto the device is in the subsection Copy video ϔile to the device. A shortguide on how to play the video is included in subsection Playing Video.
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͵.͵.ͳͳ.ͳ PLAYING VIDEOIn order to play a video go to the main screen and tap theMenu icon on the bottom right corner ofthe screen to display the menu bar. Then tap the Video player icon on the bottom right (see Figure͵.͵ͷ).

Figure ͵.͵ͷ: Menu bar - video player
ͳ. Tap on the desired ϐile to open video menu.

Figure ͵.͵͸: Video player - menu
ʹ. From this menu, a video ϐile can be played or deleted. In order to delete the ϐile tap Deleteand conϐirm the action by tapping Yes.
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Figure ͵.͵͹: Video delete question
͵. To open a video, tap Open. The video player is displayed.Ͷ. Tap on the screen to see the video player menu.From this menu, the following controls are visible:

Figure ͵.͵ͺ: Video player
͵.͵.ͳͳ.ʹ COPY VIDEO FILE TO THE DEVICEIn order to copy a video ϐile to the device, connect a USB ϐlash drive which contains the video ϐiles.The following hint appears New USB device detected. Tap on the USB menu to show the menu.Tap on the List of videos on USB button to see all the videos stored on the USB drive with *.aviextension (see Figure ͵.ͶͲ).ͳ. Choose a desired ϐile from the list.ʹ. To copy ϐile, tap Copy ϔile to the device.͵. Depending on the ϐile size, the copy operation can take from a few seconds to severalminutes.At the end of the copy operation, tap the Return button.
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Figure ͵.͵ͻ: USB detected hint

Figure ͵.ͶͲ: USB menu - list of videos on USB

Figure ͵.Ͷͳ: Copy *.avi to device
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͵.Ͷ SETUPMENU

Allows access to the device conϐiguration options such as PID settings, communication, etc., to storethe changes, save them in accordance with instructions from the section ͵.ͳ͵.͸.
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͵.ͷ SETUPMENU TREE

ͳ. Menu

Ͷ. PID Settings

͹. OutputRamp Limit ʹ. OutputRamp Unit ͵. %/hʹ. %/minͳ. %/sͳ. Ramp

͸. CoolingValve
ʹ. Linked Out-puts
ͳ. TriggerTemp.
ͳ. Mode ͵. Autoʹ. Still ONͳ. Still OFF

ͷ. ProcessValue
͹. Ainʹ͸. Ainͳͷ. RTDͶ. Dʹ͵. Dͳʹ. Tcʹͳ. TcͳͶ. Autotune

͵. Output Sig-nal ʹ. Ucͳ. Ue

ʹ. ParametersdT Mode
ͷ. End Temp.
Ͷ. TriggerTemp.
͵. Dʹ. Iͳ. P

ͳ. ParametersT Mode
ͷ. Ramp Unit ͵. K/hʹ. K/minͳ. K/sͶ. Ramp͵. Dʹ. Iͳ. P

͵. Ramps
ʹ. EB ModeRamps

͵. ... ͳʹ.
ʹ. Uc OPERUnit ͵. V/hʹ. V/minͳ. V/sͳ. Uc OPER

ͳ. RES MdoeRamps
͵. ... ͺ.
ʹ. Uc OPERUnit ͵. V/hʹ. V/minͳ. V/sͳ. Uc OPER

ʹ. Limits
ʹ. EB modelimits

Ͷ. Ue limit͵. Ie limitʹ. Uc limitͳ. Ic limit
ͳ. RES modelimits ʹ. Uc limitͳ. Ic limit

ͳ. Mode ʹ. EBͳ. RES
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ͳ. Menu

͸. Inputs Set-tings

͵. Digital In-puts

ʹ. Sense Con-trol
͵. Input ͵, Ͷ

Ͷ. Rising Edge͵. Falling Edgeʹ. Low Levelͳ. High Levelʹ. Input ʹ ͳ. High Levelͳ. Input ͳ ͳ. High Level

ͳ. Assignmentof Inputs

͸. PressureEmis OFF ͳ. Input ͳ...Ͷ/brak
ͷ. PressureEmiss ON ͳ. Input ͳ...Ͷ/brak
Ͷ. OperateOFF ͳ. Input ͳ...Ͷ/brak
͵. Operate ON ͳ. Input ͳ...Ͷ/brak
ʹ. Zdalnesterowanie ͳ. Input ʹ
ͳ. Interlock ͳ. Input ͳ

ʹ. Analog In-puts

͵. FunctionVoltage-> Temp
Ͷ. Ain ʹͳͲV Temp
͵. Ain ʹͲV Temp
ʹ. Ain ͳͳͲV Temp
ͳ. Ain ͳͲV Temp

ʹ. Range in-puts
Ͷ. Ain ʹ Max͵. Ain ʹ Minʹ. Ain ͳ Maxͳ. Ain ͳ Min

ͳ. ControlledValue
Ͷ. Ue ͳ. ... ͵.͵. Ie limit ͳ. ... ͵.ʹ. Uc ͳ. ... ͵.
ͳ. Ic limit ͵. Ain ʹʹ. Ain ͳͳ. Brak

ͳ. Tempera-ture Sensors
ͷ. RTD ͳ. PTͳͲͲ
͵. Ͷ.Diode ͳ,ʹ ʹ. DTͶ͹Ͳͳ. DT͸͹Ͳ

ͳ. ʹ.ThermocoupleͳThermocoupleʹ Ͷ. N͵. Eʹ. Cͳ. K

ͷ. OperateTime
ʹ. Time ͵. Hoursʹ. Minutesͳ. Seconds
ͳ. Direction ʹ. COUNTDOWN

ͳ. COUNT UP
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ͳ. Menu ͹. OutputsSettings

ʹ. Analog Out-puts ͳ. ʹ.Out ͳOut ʹ

͸. Max Voltageͷ. Min Voltage
Ͷ. Scale ʹ. Logarithmicͳ. Linear

͵. Ranges

ʹʹ. Max Pres-sure
ʹͳ. Min Pres-sure
͹. ... ʹͲ.
͸. Min Ucactual
ͷ. Min Ucactual
Ͷ. Max Icactual
͵. Min Icactual
ʹ. Max Pro-cessValue
ͳ. Min ProcessValue

ʹ. Mode ͵. EXPOʹ. ͳ to ͳ
ͳ. Min ProcessValue

ͳ. Source

ͳ͵. Noneͳʹ. Pressureͳͳ. RTD TempͳͲ. Dʹ Tempͻ. Dͳ Tempͺ. Tcʹ Temp͹. Tcͳ Temp͸. Ue actualͷ. Ie actgualͶ. Uc actual͵. Ic actualʹ. PID Out
ͳ. ProcessValue

ͳ. Relay Out-puts ͳ. Out ͳ-͸

͹. Still ON͸. Still OFF
ͷ. High Volt-age
Ͷ. CoolingValve
͵. Operate
ʹ. Pressuresetpoint
ͳ. Setpoint
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ͳ. Menu

ͳͲ. WorkTime ͳ. Work Time ͹. Reset
ͻ. VacuumInterlock

ͺ. PressureChannel

͸. Degas ʹ. Degasͳ. Time
ͷ. Filter ͵. Highʹ. Mediumͳ. Low

Ͷ. Typ gazu

ͻ. Deϐineͺ. CO͹. Hʹ͸. Xeͷ. KrͶ. Ar͵. Neʹ. Heͳ. Powietrze

͵. Gauge

ͳͶ. MGͳ͵/ͳͶ

ͳ͵. PGͳͲͷ

͵. No

ʹ. Yes

Ͷ. OK
͵. Low Pres-sure ͵. Escʹ. OK

ͳ. Pump thecalibrationsystem ...

ʹ. Atmosphere ͵. Escʹ. OK
ͳ. Set the cali-bration ...

ͳ. Proper cali-bration ...
ͳ. Do youwish to cali-brate ...

ͳʹ. MKS ͻ͵͹A
ͳͳ. ANALOGIN
ͳͲ. Baratron ͳ͸. ͵ͲͲͲ psiaʹ. ... ͳͷ.ͳ. ͳͲ Torrͻ. ITRͳͲͲͺ. ITRͻͲ͹. PTRͻͲ͸. PCRʹͺͲͷ. PKRʹͷͳͶ. PTRʹʹͷ͵. TTRʹͳͳʹ. TTRͻͳ
ͳ. CTRͻͲ ͷ. ͳͲͲͲ Torrʹ. ... Ͷ. Torrͳ. Ͳ.ͳ Torr

ʹ. Unit
Ͷ. psia͵. Paʹ. Torrͳ. mbar

ͳ. Setpoints ʹ. SetpointHigh
ͳ. SetpointLow
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ͳ. Menu

ͳ͹. Reboot ͳ. Do Youwant to restartdevice now? ʹ. NOͳ. YESͳ͸. Logsͳͷ. Language

ͳͶ. Informa-tion
ͳ͸. DeviceTemperature
ͷ. ... ͳͷͶ. PrevacOS
͵. From revi-sion
ʹ. Versionͳ. PS Heat͵

ͳ͵. Display

Ͷ. SystemDate ʹ. Timeͳ. Date
͵. CustomerName ͵. Captionʹ. Hideͳ. Show
ʹ. touchscreen Au-tolock ekranu
ͳ. Brightness

ͳʹ. Save/Load ͵. Load De-fault
ʹ. Load ͳ. ͳ - ͸ͳ. Save ͳ. ͳ - ͸

ͳͳ. Transmis-sion

ͷ. LogicalGroup
Ͷ. Address
͵. Host Ad-dress

ʹ. Parameters

ͺ. Status ͵. OFFʹ. Read Onlyͳ. Read/Write
͹. TCP serverport
͸. TCP server
ͷ. DHCP ʹ. Disableͳ. EnableͶ. Gateway͵. Maskʹ. IP

ͳ. Baud Rate

͹. ͳͳͷʹͲͲ bps͸. ͷ͹͸ͲͲ bpsͷ. ͵ͺͶͲͲ bpsͶ. ͳͻʹͲͲ bps͵. ͻ͸ͲͲ bpsʹ. ͶͺͲͲ bpsͳ. ʹͶͲͲ bps

ͳ. Module
͸. Ethernet/IPͷ. Bluetooth
Ͷ. RSʹ͵ʹ/RSͶͺͷ/ USB
͵. RSͶͺͷʹ. RSʹ͵ʹͳ. Ethernet
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͵.͸ SELECTING THE TYPE OF LOADThe current chosen method of heating can be observed in the upper right corner of the main win-dow. Selection of the heating method is performed in the setup menu. Below is an example ofswitching from resistive heating mode to electron bombardment heating mode:ͳ. Go to: [ͷ] Setup Menu -> [ͷ] Modeʹ. Tap EB͵. Heating mode will change into EBͶ. Leave setupͷ. Heating mode change is visible on the main screen in the upper right corner
͵.͹ SELECTING THE TYPE OF TEMPERATUREMEASUREMENTThe temperaturemeasurementmodule is capable ofmeasuring temperature using various types ofthermocouples, diodes and resistance thermometers. This section describes the steps that shouldbe followed in order to change the typeof temperature sensor and correspondingPIDprocess value.
͵.͹.ͳ SELECTING THERMOCOUPLEThe HEAT͵ is able to measure temperature via two thermocouple inputs simultaneously. The usercan choose between three thermocouple types. The thermocouple type can be selected/changedfor each channel as follows:ͳ. Go to: [ͷ] Setup Menu -> [ͼ] Input Settings -> [ͷ] Temperature Sensorsʹ. Tap desired thermocouple channel͵. Tap desired type of thermocoupleͶ. Thermocouple type on the selected channel will changeͷ. Selected thermocouple type will appear in the Temperature Sensorsmenu
͵.͹.ʹ SELECTING DIODETwo channels are available for temperature measurement using diode sensors. The type of diodefor each channel can be selected/changed as follows:ͳ. Go to: [ͷ] Setup Menu -> [ͼ] Input Settings -> [ͷ] Temperature Sensorsʹ. Tap desired diode channel͵. Tap desired type of diodeͶ. Diode type on the selected channel will changeͷ. Selected diode type will appear in the Temperature Sensorsmenu
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͵.͹.͵ SELECTING RTDTwochannels are available for temperaturemeasurement using resistance thermometers. The typeof resistance thermometer for each channel can be selected/changed as follows:ͳ. Go to: [ͷ] Setup Menu -> [ͼ] Input Settings -> [ͷ] Temperature Sensorsʹ. Tap RTD
͵.͹.Ͷ CONTROLLED CHANNEL SELECTIONEach of the sensors connected to Temperature Measurement Module can be used as PID Regulatorprocess value. The process value is simply an input signal for the PID Regulator. To assign a sensoras a process variable, the following steps should be taken:ͳ. Go to: [ͷ] Setup Menu -> [ͺ] PID Settings -> [ͻ] Process Valueʹ. Choose desired Process Value from available sensors͵. Selected sensor will be assigned as Process ValueͶ. Selected sensor type will appear in the PID Settingsmenu, tap Setup Exit buttonͷ. In the right upper corner of screen, information concerning the selected sensors for processvalue is displayed
͵.ͺ RESISTIVE HEATINGThe following subsection describes how to select and conϐigure the resistive type of heating, anddescribes the set limits and ramp values for each parameter.Depending on the installed type of DC module (voltage type or current type), Heat͵ device allowsthe User to control the value of the cathode current �௖ (DC current module) or cathode voltage �௖(DC Voltage Module).
͵.ͺ.ͳ SELECTING RESISTANCE HEATINGMODEͳ. Go to: [ͷ] Setup Menu -> [ͷ] Modeʹ. Tap RES͵. RES heating mode will be assignedͶ. RES heating mode will appear in the Setup menuͷ. RES heating mode will appear in theMain window in the upper right corner of the screen
͵.ͺ.ʹ PID REGULATIONThere are two methods of regulating in RES mode; manual and AUTO. In AUTO Regulation mode,the cathode voltage is controlled by the PID Controller. The AUTO Regulationmethod is selected asfollows:ͳ. Tap Regulation Method button to display the Regulation menuʹ. Tap AUTO button͵. Resistive heating will now be regulated by the PID Controller
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Figure ͵.Ͷʹ: Setting PID Regulation for resistive heating
͵.ͺ.͵ MANUAL REGULATIONIn Manual Regulation mode, the cathode current is under user control. The manual regulationmethod is chosen as follows:ͳ. Tap Regulation Method button to display the Regulation menuʹ. TapManual button͵. Resistive heating will now be regulated by the user

Figure ͵.Ͷ͵: Setting manual regulation for resistive heating
͵.ͺ.Ͷ SETTING RAMPSRamp levels can be set in a number of ways:ͳ. �஼ Operate – ramp for cathode current duringoperation. This parameter accepts the followingunits:• A/s• A/min• A/hʹ. �஼ Operate->Standby – ramp for cathode current while changing operating state to standby.This parameter accepts the following units:• A/s• A/min• A/h͵. �஼ Operate – ramp for cathode Voltage during operation. This parameter accepts the follow-ing units:• V/s
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• V/min• V/hͶ. �஼ Operate->Standby – ramp for cathode Voltage while changing operating state to standby.This parameter accepts the following units:• V/s• V/min• V/hIn order to determine the slope of the ramp for the selected parameters for resistive heating:ͳ. Go to: [ͷ] Setup Menu -> [͹] Ramps -> [͹] RES Mode Rampsʹ. Select desired ramp to change and tap it͵. Tap Numeric keyboard buttonͶ. Enter valueͷ. Tap Enter button in order to conϐirm new ramp value͸. Select desired ramp unit to change and tap it͹. Select one of the available units and tap itͺ. New ramp unit will be appliedͻ. Newly selected ramp unit will appear on the RES Mode Rampsmenu

͵.ͺ.ͷ SETTING LIMITSAdditional control of resistive heating can be accomplished by changing the limits of the cathodecurrent and voltage supplies. These limits are valid for both manual and PID Controller regulationin Resistive Heating mode. Limits also affect the scaling values read via analog inputs, for example:• �஼ Limit is set to ͳͲV• Analog input is set as UC• Analog input range is between ͲV and ͳͲV• ͲV on analog input will be equivalent to ͲV of cathode voltage• ͳͲV on analog input will be equivalent to ͳͲV of cathode voltage• voltage scaling is described by the following formula:�஼ = ஺಺ಿ஺಺ಿಾೌೣ�஼௅௜௠௜௧�஼ - cathode voltage�ூே – analog input voltage�ூேெ௔௫ – maximum voltage level for analog input which is ͳͲV�஼௅௜௠௜௧ – limit for cathode voltageThe following example shows how to set limit for the cathode voltage of ʹͲ.͸Ͳ V, this valuewill thennever be exceeded for manual and PID regulation.
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ͳ. Go to: [ͷ] Setup Menu -> [͸] Limits -> [ͷ] RES Mode Limitsʹ. Tap �஼ Limit͵. Tap Numeric KeyboardͶ. Enter desired limitͷ. New value is set

͵.ͻ ELECTRON BOMBARDMENT HEATINGThe following subsection describes how to select and conϐigure the Electron Bombardment type ofheating, and describes the set limits and ramp values for each parameter.Depending on the installed type of DC module (voltage type or current type), Heat͵ device allowsthe User to control the value of the cathode current �௖ (DC current module) or cathode voltage �௖(DC Voltage Module).
͵.ͻ.ͳ SELECTING ELECTRON BOMBARDMENTMODEͳ. Go to: [ͷ] Setup Menu -> [ͷ] Modeʹ. Tap EB͵. EB heating mode will be assignedͶ. EB heating mode will appear in the Setup menuͷ. EB heating mode will appear in theMain window in the upper right corner of the screen
͵.ͻ.ʹ PID REGULATIONThere are twomethods of regulating in EBmode; manual and AUTO. In AUTO Regulationmode, thecathode emission voltage is controlled by the PID Controller whilst cathode current is under usercontrol. The AUTO Regulation method is selected as follows:ͳ. Tap Regulation Method button to draw forth Regulation menuʹ. Tap AUTO button͵. Electron bombardment heating is now regulated by the PID Controller

Figure ͵.ͶͶ: Setting AUTO Regulation for electron bombardment
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͵.ͻ.͵ MANUAL REGULATIONInManual Regulationmode, the cathode current and emission voltages are under user control. Themanual regulation method is chosen as follows:ͳ. Tap Regulation Method button to draw forth Regulation menuʹ. Tap Manual button͵. Electron bombardment heating will now be regulated by the user

Figure ͵.Ͷͷ: Setting manual regulation for electron bombardment
͵.ͻ.Ͷ SETTING RAMPSRamp levels can be set for:ͳ. �஼ Operate – ramp for cathode current duringoperation. This parameter accepts the followingunits:• A/s• A/min• A/hʹ. �஼ Operate->Standby – ramp for cathode current while changing operating state to standby.This parameter accepts the following types of units:• A/s• A/min• A/h͵. �ா Operate – ramp for emission voltage while operating. This parameter accepts the follow-ing types of units:• V/s• V/min• V/hͶ. �ா Operate->Standby – ramp for emission voltage while changing operating state to standby.This parameter accepts the following units:• V/s• V/min• V/h
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ͷ. �஼ Operate – ramp for cathode Voltage during operation. This parameter accepts the follow-ing units:• V/s• V/min• V/h͸. �஼ Operate->Standby – ramp for cathode Voltage while changing operating state to standby.This parameter accepts the following units:• V/s• V/min• V/hIn order to determine the slope of the ramp for the selected parameters for Electron Bombardmentheating:ͳ. Go to: [ͷ] Setup Menu -> [͹] Ramps -> [͸] EB Mode Rampsʹ. Select desired ramp to change and tap it͵. Tap Numeric keyboard buttonͶ. Enter valueͷ. Tap Enter button in order to conϐirm new ramp value͸. Select desired ramp unit to change and tap it͹. Select one of the available units and tap itͺ. New ramp unit will be selectedͻ. Newly selected ramp unit will appear on the EB Mode Rampsmenu

͵.ͻ.ͷ SETTING LIMITSAdditional control of Electron Bombardment heating can be accomplished by changing the limitsof: • Cathode current and voltage• Emission current and voltageThese limits are valid for both manual and PID Controller regulation in Electron BombardmentHeating mode. Limits also affect the scaling values read via analog inputs, for example:• Cathode voltage limit �஼ Limit is set to ͳͲV• Analog input is set as �஼• Analog input range is between ͲV and ͳͲV• ͲV on analog input will be equivalent to ͲV of cathode voltage• ͳͲV on analog input will be equivalent to ͳͲV of cathode voltage• voltage scaling can be described by the following formula:
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�஼ = ஺಺ಿ஺಺ಿಾೌೣ�஼௅௜௠௜௧�஼ - cathode voltage �ூே – analog input voltage �ூேெ௔௫ – maximum voltage level for analog inputwhich is ͳͲV �஼௅௜௠௜௧ – limit for cathode voltageThe following example shows how to set limit for the emission voltage of ͷͲͲV, this value will thennever be exceeded for manual and PID regulation.ͳ. Go to: [ͷ] Setup Menu -> [͸] Limits -> [͸] EB Mode limitsʹ. Tap �ா Limit͵. Tap Numeric KeyboardͶ. Numeric Keyboardwill pop upͷ. Enter ͷͲͲV and tap Enter button in order to conϐirm new value͸. New value of �ா Limitwill appear

͵.ͳͲ PID CONTROLLERClosed loop PID control, often called feedback control, is the control mode most often associatedwith temperature controllers. In this mode, the controller attempts to keep the load at exactly theuser entered setpoint, which can be either temperature or voltage. To do this, it uses feedbackfrom the control sensor to calculate and actively adjust the control (heater) output. The controlalgorithm used is termed PID.
͵.ͳͲ.ͳ THEORY OF OPERATIONSThe PID control equation has three variable terms: proportional (P), integral (I), and derivative (D)The PID equation is: ��݌������ = � ⋅ �+ �∫(�)��+�ௗ௉௏ௗ௧where the error (e) is deϐined as:e = Setpoint – Process Value (PV)PIDOutput varies over the range [Ͳ-ͳͲͲ%]. This value is converted to: cathode voltage (�஼), emis-sion voltage(�ா) or analog signal, depending on the working mode and the power supply conϐigu-ration.In MODE RES the PIDOutput controls cathode voltage (�஼). The Uc value is calculate by the follow-ing equation: �௖ ௎஼௟௜௠௜௧ଵ଴଴In��݌������= MODE EB the PIDOutput controls emission voltage (�௘). The Ue value is calculate by the follow-ing equation: �௖ ௎ா௟௜௠௜௧ଵ଴଴If��݌������= the PIDOutput is converted to an analog signal, then the output voltage is calculated by followingequation:
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(�)����݋݈�݊� = %ଵ଴଴%௏௢௟௧௔௚௘ି଴%௏௢௟௧௔௚௘ଵ଴଴[%]��݌������ + Ͳ%�݈݋����The PIDOutput value is available in the additional information bar on the heating panel.To conϐigure the additional information bar to display the PID Output value:ͳ. From heating panel, tap additional information barʹ. Select PID Output from the subsequent available display information͵. Switch power supply to Operate modeͶ. The actual PID Output value is displayed.

Figure ͵.Ͷ͸: PIDOut conϐiguration
͵.ͳͲ.ͳ.ͳ Proportional band (PB)The bandwidth over which the output power is proportioned between Ͳ – ͳͲͲ%. The relationshipbetween proportional band and gain is described as:�= ଵ଴଴௉஻This means that a large proportional band corresponds to a small gain. A relatively small propor-tional band therefore corresponds to a large gain (K).The gain(K), must have a value greater than zero. The value of the gain ismultiplied by the error (e)which is deϐined as the difference between the setpoint and feedback temperatures, to deϐine theproportional contribution to the output: Output (P) = Ke. If the proportional term is acting alone,with no integral, then there must always be an error value or the output will go to zero. Detailedinformation about the load, sensor, and controller is used to compute a gain setting (K). Most often,the gain setting is simply determined by trial and error. The gain setting is part of the overall controlloop gain, as well as the heater range and object environment (e.g. cooling power). The gain settingwill need to be changed if either of these conditions change.
͵.ͳͲ.ͳ.ʹ Integral (I)In the control loop, the integral term, also called reset, monitors the error over time in order togenerate the integral contribution to the output:
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(�)��݌��� = � ∫(�)��Byadding the integral to theproportional contribution, the error that is necessary in aproportional-only system can be eliminated. When the error is at zero, controlling at the setpoint, the output isheld constant by the integral contribution. The integral setting (I) is more predictable than theproportional setting. It is related to the dominant time constant of the load. Measuring this timeconstant allows a reasonable calculation of the integral setting.

͵.ͳͲ.ͳ.͵ Derivative (D)The derivative term, also called rate, acts on the change in error with time:���݌��(�) = �ௗ௉௏ௗ௧By reacting to a fast changing error signal, the derivative can work to boost the output when thesetpoint changes quickly, reducing the time it takes for temperature to reach the setpoint.It can also see the error decreasing rapidly when the temperature nears the setpoint and reducethe output for less overshoot.The derivative term can be useful in fast changing systems, but it is often turned off during steadystate control because it reacts too strongly to small disturbances or noise. The derivative setting(D) is related to the dominant time constant of the load.
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Figure ͵.Ͷ͹: Examples of PID control.
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͵.ͳͲ.ʹ TEMPERATURE CONTROLThe HEAT͵-PS has a control setting that is not a normal part of a PID control loop. Manual Outputcan be used for open loop control, meaning feedback is ignored and the heater output stays at theuser's manual setting. This is a useful way to apply constant heating power to a load when needed.The Manual Output term can also be added to the PID output. Some users prefer to set a powernear that necessary to control.The Built-in PID controller device has a ϐlexible conϐiguration (see PID block Diagram). The usercan deϐine one of the ͹ input signals (TCͳ, TCʹ, Dͳ, Dʹ, RTD, Analog Input ͳ, Analog Input ʹ) andredirection output to one of the Ͷ outputs (HV module, DC module, Analog Out ͳ, Analog Out ʹ).

Figure ͵.Ͷͺ: PID Block diagram.The HEAT͵ has the ability to work under two modes of process variable control:• T mode - Classical PID temperature regulator• ΔT mode - stabilizing derivative of object temperature �� = ௗ்ௗ௧
͵.ͳͲ.͵ T MODE PARAMETERS• P - Proportional Band adjustable from Ͳ.ͳ to ͳͲͲͲ.Ͳ.• I - Integral Time adjustable from ͳ to ͳͲͲͲ s, or turned off,• D - Derivative Time adjustable from ͳ to ͳͲͲͲ s, or turned off,• Ramp - speed of set point ramp rate, or rise speed. Parameter can be changed within therange of Ͳ.ͳ to ͳͲͲͲ.Ͳ• Ramp Unit – The temperature increment in a given time. Temperature increment can be setin second[s], minutes[min] or hour[h].
͵.ͳͲ.Ͷ ΔT MODE PARAMETERS• P - Proportional Band adjustable from Ͳ.ͳ to ͳͲͲͲ.Ͳ.• I - Integral Time adjustable from ͳ to ͳͲͲͲ s, or turned off,
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• D - Derivative Time adjustable from ͳ to ͳͲͲͲ s, or turned off,• Trigger Temp – deϐines switching temperature at which switch from ΔT mode to T modeoccurs.• End Temp – deϐines ϐinal temperature (setpoint), after crossing the threshold temperature(Trigger Temperature) and switching to T mode.

Output signalFor EB MODE allows specify witch a physical quantity: the voltage current or the emission voltagewill be controlled by a PID controller.
Uா - emission voltage is controlled by a PID regulator, cathode voltage is adjusted manually.
U஼ - cathode voltage is controlled by a PID regulator, the emission voltage is controlled manually.OUTPUT SIGNAL can be changed when the PID controller is in HOLD state.For the operating in EB MODE when the cathode voltage is controlled by PID, should be chosenappropriate emission voltage Ue. The best results in dTMODE is obtained for the lowest Ue voltage,which allows achieve the target temperature.For example, for the stabilization of the ramp temperature at ͳK/s from the ͵ͲͲ °C to ͳͲͲͲ°C,known that the temperature of ͳͲͲͲ°C can be achievedwith a voltage�ா = ͷ͵Ͳ V. Should thereforeset the voltage �ா = ͷͷͲ V. Setting the voltage much higher than required for a particular process,can cause oscillations in dT MODE.

Figure ͵.Ͷͻ: Select output signal.
AutotuneThe HEAT͵-PS can automate the tuning process of typical vacuum system with the Autotune fea-ture. To initiate autotune process tap the Autotune bar. When the Autotune process is run, the“Autotuning” message appears during changes to the actual temperature.Autotune functionsmust run in PIDmode andOPERATE state, after reaching a sample temperaturethat does not vary by more than ± ͳͲ% of the set point. Autotune is available only in PID T mode.After completion of the autotune process , the PID parameters are modiϐied accordingly, and thepower supply returns to normal operation in operate state. To abort the process before the end ofthe autotune process, the user should select Autotune off option from the PID Settings submenu.
Process Value – Input signal for the PID controller. It is an actual value in the control loop. Theselected value is displayed on the heating panel.
Available input signals:• Thermocouples (TCͳ, TCʹ),• Diode (Dͳ, Dʹ),• Resistance thermometer detectors (RTD),

For detailed information refer to: Temperature module
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• External analog signals (AINͳ, AINʹ),
For detailed information refer to: Analog input conϔiguration

͵.ͳͲ.ͷ COOLING VALVEThe Cooling valve option can control the cooling medium inϐlow if the vacuum system is properlyconϐigured for this. This option allows control of an external cooling valve, depending on the set-point temperature. For correct operation, this function requires correct conϐiguration of the relayoutput for the attached valve.MODE – working mode of cooling valve• Still OFF – the assigned relay output is always OFF independent of setpoint temperature• Still ON – the assigned relay output is always ON independent of setpoint temperature• Auto – control of the assigned relay output depends on the setpoint temperature and presetthreshold temperature.• Trigger temp. – threshold temperature for on/off cooling valve.• Linked Outputs - if any output relay is assigned to drive the cooling valve then the numbervalue will be displayed. If no relays output is assigned to drive a cooling valve the message“none” is displayed.

Figure ͵.ͷͲ: Relay driving relating set point value.
Output Ramp Limit Parameters supplied to the object to prevent too much power in a short time,and so prevent damage to the controlled object.This option is available when the PID Output is assigned to Analog Outͳ or Analog Outʹ.For detailed information refer to: Analog output conϔiguration.Ramp - deϐines the rate of change of the output voltage. Is expressed in PIDOut[%]/[time unit].Ramp Unit – deϐines time unit for Output Ramp Limit – seconds[s], minutes[min], hours[h].
Example: The output cannot change more than ͳͲ % per minute.Adjust: RAMP = ͳͲSet: RAMP UNIT = %/min
Example: The process temperature cannot change more than ͷ% per second.Adjust: RAMP = ͷSet: RAMP UNIT = %/s
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͵.ͳͲ.͸ RAMP CONTROLThe HEAT͵ generates a smooth setpoint ramp. The purpose of the Ramp rate function is to con-trol the rate at which the process temperature can change. This feature would be used when rapidtemperature changes could otherwise damage the product being controlled. The user can set aramp rate in degrees per second[s]/minutes[min]/hours[h] with a range of Ͳ to ͳͲͲͲ and a reso-lution of Ͳ.ͳ. Once the ramp feature is turned on, its action is initiated by a setpoint change andswitching from standby to operate. When a new setpoint is entered, the power supply changes thesetpoint temperature from the old value to the new value at the ramp rate. When the Operate but-ton is tapped, the actual process value is assigned to setpoint and changes to destination setpoint.A positive ramp rate is always entered and it is used by the instrument for ramping up and down.
Example: The process temperature cannot change more than ͷ degrees per minute.Adjust: RAMP = ͷSet: RAMP UNIT = K/min
Example: The process temperature cannot change more than ͸Ͳ degrees per hour.Adjust: RAMP = ͸ͲSet: RAMP UNIT = K/h
NOTE: The ramp rate is not functional if RAMP is set to zero.If RAMP function is enabled the actual setpoint value is displayedon theheating panel. After switch-ing toOPERATEmode, the actualmeasurement temperature is assigned to the actual setpoint value.The setpoint actual value then changes according to the RAMP settings until the setpoint is reached.Depending on the case, the actual setpoint value is increased or decreased.If the capture temperature is greater than setpoint then the actual setpoint is decreased.If the capture temperature is less than setpoint then the actual setpoint is increased.The RAMP function can be paused at any time by tapping the Hold button. The actual setpointchange is stopped and the controller will stabilize at the last setpoint. When the Hold button istapped again, the setpoint changes and RAMP function are resumed.
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Figure ͵.ͷͳ: Timing in T mode with RAMP.
͵.ͳͲ.͹ dT MODE PID CONTROLdT mode allows for very precise control of temperature ramp . The user can set a ramp rate indegrees per second over the range -ͷ to ͷ and with a resolution of Ͳ.ͳ.To enable dT mode PID control, tap the Setpoint (T) on the main screen and select Working mode
Setpoint(ΔT) from the list. Enabling dT mode switches the PID controller to the HOLD state withstabilization of temperature at the last set point. Ramp stabilization begins when the HOLD but-ton is tapped and then the regulator proceeds to the RUN state. Tapping the HOLD button whilstoperating in ΔT mode results in the PID controller switching to the HOLD state with stabilizationof temperature at the last measurement temperature. Tapping HOLD again resumes working in ΔTmode.Operation in ΔT mode continues until the Trigger Temperature is reached, at which point the regu-lator switches to T mode and stabilizes at the End Temperature.There is complete ϐlexibility in determining the value of Trigger Temperature andEndTemperature.Trigger Temperature may by greater than End Temperature and vice versa.The PID parameters for ΔT mode are fundamentally different from the parameters for the T mode.Therefore, the parameters for the ΔT mode and T mode are separated.For ΔT mode, a typical parameter value set is:• Proportional band (P) – Range ͳ to ʹͲ,• Integral time (I) – Range ͳ to ͳͲ,• Derivative time (D) – Range ͳ to ʹͲ.
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Figure ͵.ͷʹ: T mode/ dT mode switching characteristic.
͵.ͳͲ.ͺ TUNINGThe HEAT͵ offers various ways to set the necessary P, I and D parameters for closed loop control.This section describes a few basics to help users get started. This technique will not be applicablein every case, but it has worked for many others in the ϐield. It is also a good idea to begin at themiddle of the temperature range of the heating system.During tuning, we are essentially trying tomatch the characteristics of the controller to those of theprocess being controlled in order to obtain good control.
͵.ͳͲ.ͺ.ͳ Manual PID Tuning:Manual tuning is the most basic tuning method. The user manually enters values for P, I and Das well as the temperature range using their knowledge of the heating cooling system and sometrial and error. Manual tuning can be used in any situation within the control capabilities of theinstrument. Specify the controller parameters manually using the method describe below:ͳ. Set power supply to operate mode,ʹ. Switch the power supply to PID mode(closed loop PID control mode),͵. Turn integral and derivative off,Ͷ. Enter a setpoint below the heating system’s highest temperature,ͷ. Enter a proportional band of approximately ͳͲͲ,͸. The PIDOut value in additional information bar (onto heating panel) should display a valuegreater than zero and less than ͳͲͲ%when temperature stabilizes.
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The load temperature should stabilize at a temperature below the setpoint. If the load tem-perature swings rapidly, the proportional value may be set too low and should be increased.Very slow changes in load temperature that could be described as drifting are an indicationof a proportional setting that is too high.͹. Gradually decrease the proportional setting to halve it each time. At each new setting, allowtime for the temperature of the load to stabilize,ͺ. As the proportional setting is decreased, there should be a setting in which the load temper-ature begins a sustained and predictable oscillation rising and falling in a consistent periodof time (see ϐig. Examples of PID control (a))ͻ. The goal is to ϐind the proportional value in which the oscillation begins. Do not turn thesetting so high that temperature changes become rapid and unpredictable.ͳͲ. Record the proportional setting and the amount of time it takes for the load change from onetemperature peak to the next. This time is called the oscillation period of the load. It helpsdescribe the dominant time constant of the load, which is used in setting the integral.ͳͳ. Set the values of P, I and D according to Table ͳ below.
Controller P I DP ʹ ⋅ ��௢௦௖ OFF OFFP+I ʹ.ʹ ⋅ ��௢௦௖ Ͳ.ͺT OFFP+I+D ͳ.͹ ⋅ ��௢௦௖ Ͳ.ͷT Ͳ.ͳʹTTable ͵.ͳ: PID parameters calculate

͵.ͳͲ.ͺ.ʹ Automatic PID TuningThe HEAT͵ automates the tuning process with an AutoTune algorithm. This algorithm measuresthe system characteristics and calculates P, I and D. AutoTune will not work in every situation. Inorder to correct the parameters chosen in the autotune process use the guidance provided in thetable below.
Controller P I DSlow Response reduce reduce reduceLarge oscillations increase increase increaseTable ͵.ʹ: Adjust PID parameters

͵.ͳͳ VACUUMMEASUREMENTThe HEAT͵ accommodates one pressure gauge head connection. The socket for connecting an ap-propriate gauge head is located on the rear panel on the Analog I/O Card. In order to ensure properoperation of the connected gauge, the device must ϐirst be conϐigured appropriately. The vacuummeasurement panel displays the values of the vacuum device attached to the vacuum head.
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Figure ͵.ͷ͵: Vacuummeasurement panel.The Vacuummeasurement panel contains of information about:• Unit – changes pressure units• Value – displays current value of pressure• Vacuum Level Indicator - pressure setpointTo check the current setpoint value for measurement channel, tap the Vacuum Level Indicator icon.The subsequent display contains information about the preset vacuum level. The displayed valueis compared with the vacuum levels ( Setpoint Low and High ) and then the value is indicated bythe vacuum gauge.Set Levels are determining by the width of the hysteresis loop:• The vacuum is below a preset level (LED off)• The vacuum is above a preset level (LED on)During operation, and if supported by the particular model, the device may relay additional infor-mation about the vacuum state. The displayed messages and their descriptions are detailed in thetable ͵.͵.
͵.ͳͳ.ͳ SELECTING GAUGE TYPEGauge type speciϐies the type of transmitter. Supported gauge types with pressure parameters areincluded in the Introduction chapter in theMeasuring Channel section. CTRͻͲ/ͻͳ andMKSͺ͹ͲBmodels require the additional parameter FS (Full Scale) according to the model of head which isattached. This parameter deϐines the measuring range associated with the speciϐic gauge type. ForCTRͻͲ/ͻͳ heads, the FS value is expressed in units of Torr. For MKSͻ͹ͲB heads, the FS value isexpressed in units of Torr and PSI.In order to select the desired gauge type:ͳ. Go to: [ͷ] Setup Menu -> [;] Pressure Chanel -> [͹] Gaugeʹ. Tap desired gauge type.͵. Selected gauge type will appear in the Pressure Channel.
User manual rev. ͳ Page ͻͻ



OPERATING DUAL MODE HEATING POWER SUPPLY
INFORMATION DESCRIPTIONSensor Break! Sensor is not connected or is damagedNot calibrated The head is not calibrated. This message appears when thehead is connected to a PGͳͲͷ gauge without prior calibra-tionHigh pressure The vacuum level is outside the upper measuring rangeLow pressure The vacuum level is outside the lower measuring rangeDegasing [time left] The process of Degas is pending, information available fromDegas headsWait for emission The emission is enable and device wait for feedback fromthe vacuum gauge.Table ͵.͵: Vacuum gauge messages

͵.ͳͳ.ʹ SELECTING UNITSChanging the displayed measurement units:- from the vacuum panel, by tapping Unit ϐield (see Device interaction)- through Setup Menu.Example of how to change the displayed unit:ͳ. Go to: [ͷ] Setup Menu -> [;] Pressure Chanel -> [͸] Unitʹ. Select desired unit.͵. Desired unit will be assignedͶ. Desired unit will appear in the Pressure channelmenu.
͵.ͳͳ.͵ SELECTING GAS TYPESensors are normally calibrated for measurement in nitrogen or in air. If pressure measurementsare being performed with other gases, it will be necessary to correct the reading accordingly. TheGas Type parameter is used to adjust the correction factor for the respective gas type. The actualpressure is obtained by multiplying the measured pressure with the correction factor:�= ூ೎ௌ೒⋅ூ೐ ,where:�− pressure,�௖− ion current,�௚− sensitivity factor for gas �, �௚ = �ேమ ⋅ �௚�௘− emission current,�ேమ− gauge sensitivity for Nଶ,�௚− gas correction factor.The gas type correction becomes a function of the pressure if the pressure exceeds Ͳ.ͷ mbar. Thisfact is taken into consideration for all gas types that can be selected:
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GAS R௚He Ͳ.ͳͺNe Ͳ.͵ͲDଶ Ͳ.͵ͷHଶ Ͳ.Ͷ͸Nଶ ͳ.ͲͲAir ͳ.ͲͲOଶ ͳ.ͲͳCO ͳ.ͲͷHଶO ͳ.ͳʹNO ͳ.ͳͷNHଷ ͳ.ʹ͵Ar ͳ.ʹͻCOଶ ͳ.ͶʹCHସ (methane) ͳ.ͶKr ͳ.ͻͶSF଺ ʹ.ʹCଶH଺ (ethane) ʹ.͸Xe ʹ.ͺ͹Hg ͵.͸ͶCଷH଼ (Propane) Ͷ.ʹDEFINE Ͳ.ͳ - ͳͲTable ͵.Ͷ: Gas correction tableIn order to select the correct gas type, use the Gas type in the setupmenu. An example of the correctprocedure is shown below:ͳ. Go to: [ͷ] Setup Menu -> [;] Pressure Chanel -> [ͺ] Gas Typeʹ. Tap desired gas.͵. Desired gas will be assigned.Ͷ. Desired gas will appear in the Pressure Channel / Pressure Channel menu.

͵.ͳͳ.Ͷ DEGAS SETTINGSFor the ionization gauge heads the degas procedure is available. The HEAT͵ main panel displaysinformation about the degas state. From the setup menu it is possible to:• conϐigure the length of degas,
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• turn degas on and off.The following example showshow to change the duration of the degas procedure and how to enabledegassing:ͳ. Go to: [ͷ] Setup Menu -> [;] Pressure Chanel -> [ͼ] Degasʹ. Tap Time.͵. Enter desired value on the numeric keyboard or using the knob .Ͷ. Conϐirm by tapping Enter button.ͷ. Tap Degas in order to start the degas process.͸. Tap on Setup Exit button.͹. The vacuum level and state of vacuum degassing are now displayed alternately (for the timeremaining until the end of the process.

͵.ͳͳ.ͷ SETTING SETPOINTSIn order to conϐigure setpoints for the vacuum channel, the following parameters must be set:ͳ. Setpoint High – when reached, the Setpoint High value is indicated by the Setpoint LED as-sociated with that measuring channel. Additionally, if one of the outputs has been linked tothe setpoint high value, then the associated output relay is switched to open when the valueis reachedʹ. Setpoint Low–when reached, the Setpoint Lowvalue is indicated by the Setpoint LED switch-ing off. Additionally, if one of the outputs has been linked to the setpoint low value, then theassociated output relay is switched to closed when the value is reachedConϐiguration of the high and low setpoint must be made from the setup menu:ͳ. Go to: [ͷ] Setup Menu -> [;] Pressure Chanel -> [ͷ] Setpointsʹ. Tap on desired setpoint in order to change it͵. Tap Numeric keyboard buttonͶ. Enter desired setpoint valueͷ. Conϐirm by tapping Enter button͸. Tap on Setup Exit button͹. Tap on the Setpoint LED icon in order to see currently set setpoint levels
͵.ͳͳ.͸ PGͳͲͷ HEAD CALIBRATIONThePGͳͲͷhead requires an initial calibrationprocedure,which is necessary for the correct vacuumdisplay. This is a two-point calibration: at atmospheric pressure and under vacuum:ͳ. Go to: [ͷ] Setup Menu -> [;] Pressure Chanel -> [͹] Gaugeʹ. Tap arrow to scroll window down.
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͵. Tap on PGͷͶͻ gauge head.Ͷ. You will be asked about calibration, tap Yes in order to enter into calibration menu.ͷ. Tap Atmosphere to start PGͳͲͷ head calibration procedure.͸. Tap Ok, then set the air pressure and wait ten minutes.͹. Tap Low pressure calibration.ͺ. Follow calibration information and wait ͳͲ minutes.ͻ. Tap Done after calibration procedure.

͵.ͳͳ.͹ GAUGE DAMAGE - MESSAGE "SENSOR BREAK"When the message 'Sensor Break' appears either the vacuum gauge head is not connected to theHeat͵ power supply or is damaged. This applies to all models supported by the Heat͵ device withthe exception of CTRͻͲ and Baratron gauge heads. Neither of these gauge heads supports the re-transmission of an appropriate break signal to the Heat͵ power supply which cannot thereforedetect a disconnection of, or damage to, these gauge heads.
͵.ͳͳ.ͺ PRESSURE CHANNEL (OPTIONAL)To change pressure channel settings go to: Setup Menu -> Pressure ChannelThe HEAT͵ accommodates a pressure gauge head connection if the analog card option is installed.The sockets for connecting the gauge heads are located on the rear panel of the device. The de-vice must be properly conϐigured to ensure the correct operation of the connected gauge types. Todo this, go to the conϐiguration menu and then select Pressure Channel. Conϐiguration options aredescribed below:
Setup Menu -> Pressure Channel -> Setpoints:
Setpoint Low – when one of the outputs has been linked to the pressure channel, then the associ-ated output relay is switched to close when the Setpoint Low is reached.
Setpoint High – when one of the outputs has been linked to the pressure channel, then the associ-ated output relay is switched to open when the Setpoint High is reached.Relay output conϐiguration - look in subsection ͵.ͳ͵.ͳ.The Setpoint value is limited by the device to the range ͳ.ͲͲE-ͳͷ – ͳ.ͲͲE-ʹmbar. The software doesnot allow setpoint values outside of this range. It is also not possible to set the Setpoint Lowwith avalue greater than the Setpoint High and vice versa.Settings of the Pressure Setpoint are related to Vacuum Interlock signal - look in subsection ͵.ͳͳ.ͻ.
Setup Menu -> Pressure Channel -> Unit:
Unit - selection of the pressure display unit.• mbar – the pressure is displayed in millibars.• Torr – the pressure is displayed in Torr.• Pa – the pressure is displayed in Pascals.• psia – the pressure is displayed pound per square inch (psi).Changing the displayed measurement units is also possible from the main panel, by tapping Unitϐield.
Setup Menu -> Pressure Channel -> Gauge:
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Gauge - type of head selection. Please choose the speciϐic type of head connected to the device.The following types of heads are currently supported: CTRͻͲ/ͻͳ, TTRͻͲ/ͻͳ, TTRʹͳͳ, PTRʹʹͷ,
PKRʹͷͳ, PCRʹͺͲ, PTRͻͲ, ITRͻͲ, ITRͳͲͲ, Baratron, MKS ͻ͵͹A, PGͳͲͷ, MGͳ͵/ͳͶ and ANA-
LOG IN.
CTR9Ͷ/9ͷ and Baratron models require the additional parameter FS (Full Scale) according to thetype of the head attached. This parameter deϐines themeasuring range associatedwith the speciϐicgauge type. For CTR9Ͷ/9ͷ heads, the FS value is expressed in units of Torr. ForMKS97ͶB heads, theFS value is expressed in units of Torr and psi.ThePGͷͶ5 head requires an initial calibration procedure, which is necessary for the correct vacuumdisplay. This is a two-point calibration: at atmospheric pressure and under vacuum. Continuationof the PGͷͶ5 head requires an additional ampliϐier (PGAͳ͵), shown in Fig. ͵.ͷͶ. The PGͷͶ5 is notpart of a set HEAT͵ and has to be ordered separately.

Figure ͵.ͷͶ: Pirani PGͳͲͷ ampliϐier
Setup Menu -> Pressure Channel -> Gas Type:
Gas Type – deϐines the process gas correction factor. Sensors are normally calibrated for mea-surement in nitrogen or in air. If pressure measurements are being performed with other gases,it will be necessary to correct the reading accordingly. The Gas Type parameter is used to adjustthe correction factor for the respective gas type. The actual pressure is obtained bymultiplying themeasured pressure with the correction factor:� = �஺ூோ ⋅ �௚Where:� - pressure�஺ூோ – pressure in air�௚ – gas correction factorIf the gas is not available on the included list it can be deϐined by the user by selecting Deϔine andthen manually entering the gas correction value.
Setup Menu -> Pressure Channel -> Filter:
Filter – ϐiltering pressure value. Filtering is done by averaging themeasured voltage. Depending onthe selected parameter(Low,Medium,High) changes as the number of samples taken to averaging.
Setup Menu -> Pressure Channel -> Degas:A degas procedure is available for ionization gauge heads (ITR9Ͷ, ITRͷͶͶ ...) . The HEAT͵ mainpanel displays information about the degas state. From the setup menu it is possible to conϐigurethe duration of degas and turn degas on/off:
Time - duration of degas (ͳ - ͵Ͳ min)
Degas - turn degas on and off
͵.ͳͳ.ͻ VACUUM INTERLOCK (OPTIONAL)To turn vacuum interlock on/off go to: Setup Menu -> Vacuum Interlock
Vacuum Interlock signal depends on the setting of Pressure Setpoint - look in subsection ͵.ͳͳ.ͺ.This protection signal is provided to prevent accidental operation of the device when not under
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vacuum. When the Vacuum Interlock is activated, you can turn on the device in OPERATE stateonly if there is Pressure Setpoint reached. If the protection signal is missing (deterioration of thevacuum conditions), the HEAT͵ rapidly returns to STANDBYmode and displays 'Vacuum Interlock
Failure'message accompanied by a ϐlashing control failure LED. Loss of Vacuum Interlock signal canalso be caused by removing the plug or damage the cable.
͵.ͳʹ CONFIGURING ANALOG I/O

͵.ͳʹ.ͳ ANALOG OUTPUT CONFIGURATIONThe rear panel connectors Analog Out ͳ and Analog Out ʹ each have a Ͳ-ͳͲV analog signal availableat their respective outputs. They can be used for example to control external devices or for dataacquisition tasks. The behavior of the analog outputs, and the type of signal that will be convertedto an analog value and available at the output, are easily conϐigured.To conϐigure the analog outputs use the setup menu and follow Output Settings/Analog Outputspath and select the appropriate output to be conϐigured. Available conϐiguration options:
SOURCE – source to be converted to an analog value:• Process Value – PID controller input signal• PID Out – PID controller output signal.• Ic actual – actual value of cathode current• Uc actual - actual value of cathode voltage• Ie actual – actual value of emission current• Ue actual – actual value of emission voltage• Tcͳ Temp – thermocouple temperature on channel ͳ• Tcʹ Temp – thermocouple temperature on channel ʹ• Dͳ Temp – diode temperature on channel ͳ• Dʹ Temp – diode temperature on channel ʹ• RTD Temp – resistance temperature detector• PRESSURE - the measured pressure value from the head attached to Gauge input.• None – set ͲV to output
MODE – arithmetic conversion types of the measured signal:• ͳ to ͳ - the signal is retransmitted directly from the input to the output,• EXPO - The output voltage is calculated using the exponent without taking mantissa into ac-count. From ͳE-ͳͶ, the output increases by Ͳ.ͷ V per decade. It is deϐined by the relation(available for pressure source only).�௢௨௧ = ா௫௣௢௡௘௡௧ାଵସଶ [�]• User Range - deϐines the measuring range over which the arithmetic conversion will apply.
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RANGES – deϐining the conversion range:• Min Value - the pressure value that will be corresponded to Ͳ V in the output,• Max Value - the pressure value that will be corresponded to ͳͲ V in the output.
SCALE – measured signal conversion type choice:• Linear -linear output. It is sometimes useful to retransmit the pressure over a narrow range,covering several decades. In this case, the output voltage is directly proportional to the pres-sure. ͳͲ V corresponds to the upper limit, Ͳ V corresponds to the lower limit of User Range:�௢௨௧ = ͳͲ ⋅ ோ௘௔ௗ௜௡௚௏௔௟௨௘ିெ௜௡௏௔௟௨௘ெ௔௫௏௔௟௨௘ିெ௜௡௏௔௟௨௘ [�]• Logarithmic - logarithmic output. It is often useful to retransmit the pressure over a widerange, covering over a dozen decades. In this case it is most convenient to operate with alogarithm scale. The logarithmic range is deϐined according to the relation:�௢௨௧ = �݋� ቀோ௘௔ௗ௜௡௚௏௔௟௨௘ெ௜௡௏௔௟௨௘ ቁ ⋅ ଵ଴௅௢௚ቀಾೌೣೇೌ೗ೠ೐ಾ೔೙ೇೌ೗ೠ೐ ቁ [�]
%Voltage – Voltage outputs depends on PID Out value. Only available for PID Out source:• Ͳ% Voltage – voltage output corresponds to Ͳ• ͳͲͲ% Voltage – voltage output corresponds to ͳͲͲ
͵.ͳʹ.ͳ.ͳ SELECTING ANALOG OUTPUTThis section describes how to assign a parameter from some device to the analog output channel.The speciϐic example below shows how to assign a Thermocouple on channel ͳ to Analog Output ͳ:ͳ. Go to: [ͷ] Setup Menu -> [͸] Outputs Settings -> [͸] Analog Outputsʹ. Select channel ͳ by tapping Out ͳ͵. Tap on SourceͶ. Tap Arrowͷ. Select Tcͳ Temp͸. Deϐine ranges by tapping Ranges͹. Enter ranges for Thermocouple on channel ͳThe next example describe how to assign pressure to analog output on channel ʹ:ͳ. Go to: [ͷ] Setup Menu -> [͸] Outputs Settings -> [͸] Analog Outputsʹ. Select channel ʹ by tapping Out ʹ͵. Tap on SourceͶ. Tap Arrowͷ. Select Pressure
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͸. Deϐine ranges by tapping Ranges͹. Deϐine mode to ͳ to ͳͺ. Tap on Scale to edit value scaling modeͻ. Tap LogarithmicThe ϐinal example describes how to transfer the PIDOut value to the analog output on channel ͳ:ͳ. Go to: [ͷ] Setup Menu -> [͸] Outputs Settings -> [͸] Analog Outputsʹ. Select channel ͳ by tapping Out ͳ͵. Tap on SourceͶ. Select PID Out.ͷ. Deϐine Ͳ% Voltage͸. Deϐine ͳͲͲ% Voltage

͵.ͳʹ.ʹ ANALOG INPUT CONFIGURATIONThe rear panel connectors Analog Input ͳ and Analog Input ʹ each have a Ͳ-ͳͲV analog signal avail-able at their respective inputs. Analog input signals can be used to control internal parameters ofthe device.To conϐigure analog inputs use the setupmenuand follow Input Settings/Analog Inputs. Availableconϐiguration options:
EXTERNAL CONTROL• Ainͳ Purpose/ Ainʹ Purpose – controlled internal parameter:

– None – disable input,
– Ic limit – control Ic limit parameter by analog input. Ic limit will be scaled between ͲAand Ic Limit value (deϐined in path Setup/Limit in setup menu) depending on analoginput value(Ͳ-ͳͲV),

Figure ͵.ͷͷ: Ic limit controlled by analog input
– Uc – control Uc value by analog input. Uc will be scaled between ͲV and Uc value de-pending on analog input value(Ͳ-ͳͲV).
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Figure ͵.ͷ͸: Uc controlled by analog input
– Ie limit – control Ie limit parameter by analog input. Ie limit will be scaled between ͲAand Ie Limit value (deϐined in path Setup/Limit in setup menu) depending on analoginput value(Ͳ-ͳͲV).

Figure ͵.ͷ͹: Ie limit controlled by analog input
– Ue – control Ue value by analog input. Ue will be scaled between ͲV and Ue value de-pending on analog input value(Ͳ-ͳͲV).

Figure ͵.ͷͺ: Ue controlled by analog input
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FUNCTION VOLTAGE->TEMP – conversion voltage to temperature make effects only if input iscombined with Process Value parameter selected in PID Settings setup option.
͵.ͳʹ.ʹ.ͳ SELECTING ANALOG INPUTThis section describe how to assign some device parameters to the analog input channel. The ex-ample below describes how to assign the cathode current limit to Analog Input ͳ:ͳ. Go to: [ͷ] Setup Menu -> [ͼ] Inputs Settings -> [͸] Analog Inputsʹ. Tap External Control͵. Select channel ͳ by tapping Ainͳ PurposeͶ. Select Ic limitͷ. Ic limit is now connected with Ainͳ PurposeThe following example describes how to combine the analog input with Process Value of PID Con-troller:ͳ. Go to: [ͷ] Setup Menu -> [ͺ] PID Settings -> [ͺ] Process Valueʹ. Tap Arrow͵. Select AinͳͶ. To change temperature ranges for boundary voltage values (ͲV, ͳͲV), go to previous menuͷ. Tap Arrow͸. Tap Inputs Settings͹. Enter Analog Inputsͺ. Tap on Function Voltage->Tempͻ. Change temperature ranges for boundary voltage values for channel AinͳThe ϐinal example describes how to use analog input to perform voltage stabilization:ͳ. Follow steps ͳ-͸ from previous exampleʹ. Change Ainͷ ͶV Temp and Ainͷ ͷͶV Temp to Ͳ°C͵. The analog input is now used to perform voltage stabilization
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Figure ͵.ͷͻ: Analog input voltage stabilization
͵.ͳ͵ CONFIGURING DIGITAL I / OThe Digital Input / Output card has four digital inputs and six digital outputs.
͵.ͳ͵.ͳ RELAY OUTPUT CONFIGURATIONThe HEAT͵ has six relay outputs whose activity can be linked to the desired parameters. Theseoutputs are physically isolated from the device (ϐloating). The outputs are available on the Digital
I/O Cardwhich is located on the rear panel.Relays can be conϐigured in the Relay Outputs menu via the Setup Menu by selecting output fromOUTͳ to OUT͸, and then assigning the desired output signal.The following signal sources are available:• Setpoint - the output is controlled by the temperature setpoint level• Pressure Setpoint - the output is controlled by the temperature pressure setpoint level• Operate - the output is controlled by the operate state• Cooling Valve - the output is controlled by the cooling valve state• High Voltage - the output is controlled by the high voltage state• Still OFF - relay contacts are open• Still ON - relay contacts are closedBelow is an example of the output assignment:ͳ. Go to: [ͷ] Setup Menu -> [͸] Outputs Settings -> [ͷ] Relay Outputsʹ. Tap one of the available outputs from the list͵. Tap one of the parameters to assign it with selected outputͶ. Parameter will be assigned to outputͷ. Parameter will appear in the Relay Outputsmenu on chosen channel
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DUAL MODE HEATING POWER SUPPLY OPERATING
͵.ͳ͵.ʹ LOGIC INPUT CONFIGURATIONThe device has four digital inputs (Ͳ-ʹͶV). The inputs are available on the Digital Input/OutputCard located on the rear panel. Digital inputs are normally active in the LOW state.

Digital input maximum voltageLogic inputs accept signals froma range of Ͳ to ʹͶV. Exceeding these valuesmaydamage the input. Observe that these limits are not exceeded.
Input assignment The Assignment menu contains the following options:• Interlock set interlock• Operate ON turn Operate on• Operate OFF turn Operate off• Pressure Emission ON turn emission on• Pressure Emission OFF turn emission offIn order to assign a Digital Input:ͳ. Go to: [ͷ] Setup Menu -> [ͼ] Inputs Settings -> [͹] Digital inputs -> [ͷ] Assignment of

Inputsʹ. Tap desired position from the list͵. Tap one of the inputsͶ. Selected Inputwill be assigned to chosen actionͷ. New input conϐiguration will appear in Assignment of Inputsmenu
Input conϐiguration After assigning an appropriate action to the speciϐied input, the activationtype can be set. There are four activation types available:• Low Level - the input is active by low state (ͲV or unplugged) (default)• High Level - the input is active by high state (ʹͶV)• Falling Edge- input is activated by the falling edge of the signal (change from ʹͶV to ͲV)• Rising Edge - input is activated by the rising edge of the signal (change from ͲV to ʹͶV)In order to set the inputs:ͳ. Go to: [ͷ] Setup Menu -> [ͼ] Inputs Settings -> [͹] Digital inputs -> [͸] Sence Controlʹ. Tap desired input͵. Tap activation typeͶ. Activation type will be setͷ. New input activation type will appear in Sense Control Menumenu
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OPERATING DUAL MODE HEATING POWER SUPPLY
͵.ͳ͵.͵ INTERLOCK AND REMOTE CONTROL INPUT DEFAULT ASSIGNMENTInterlock by default is assigned to inputͳ with active high level. Remote Control by default is as-signed to inputʹwith active high level. To see the connectiondiagramplease refer to the installationchapter section on digital inputs.
͵.ͳ͵.Ͷ COOLING VALVEAssignment of a cooling valve to the digital output can be performed from the Setup Menu. De-tailed information about the cooling valve can be found in Temperature control of PID Regulatorsubsection. In order to assign a digital output to a cooling valve:ͳ. Go to: [ͷ] Setup Menu -> [ͽ] Outputs Settings -> [ͷ] Relay Outputsʹ. Choose desired relay output channel and tap it͵. Navigate menu to Cooling ValveͶ. Tap Cooling Valveͷ. Cooling Valve will be assigned͸. Cooling Valve will appear in the Relay Outputs menu on chosen channel
͵.ͳ͵.ͷ COMMUNICATION SETTINGSTo change communication settings go to: Setup Menu -> CommunicationThe communication setup allow to conϐigure remote control interface. Allow options:• Interface - determines which interface will be used for communication,• Parameters - advanced parameters for selected module,• Host Address - the device ID that have permission to control (save and set parameters),• Address - the current address,There are three types of communication interfaces available in the HEAT͵ :• Ethernet• RSʹ͵ʹ• RSͶͺͷFor details about pin assignment of RSʹ͵ʹ/Ͷͺͷ see subsection ͸To change communication interface go to: Setup Menu -> Communication -> InterfaceEach communication interface is conϐigured in Parameters submenu (Setup Menu -> Communi-
cation -> Parameters):• Baud Rate (for interface RSʹ͵ʹ/RSͶͺͷ only):

– available speeds ʹͶͲͲ bps, ͶͺͲͲ bps, ͻ͸ͲͲ bps, ͳͻʹͲͲ bps, ͵ͺͶͲͲ bps, ͷ͹͸ͲͲ bps,ͳͳͷʹͲͲ bps,
– ͺ bits of data, ͳ bit stop and no parity parameters are ϐixed and cannot be changed,
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DUAL MODE HEATING POWER SUPPLY OPERATING
• IP - adjusted manually if DHCP is disabled. Automatically set in the opposite case, when thedevice is powered on,• Mask - subnetwork mask (logically subdivision of an IP network),• Gateway - default gateway on a TCP/IP network,• DHCP - Dynamic Host Conϐiguration:

– enable - automatic conϐiguration on connection (IP address, gateway, subnet mask),
– disable - IP protocol parameters must be set manually,• TCP server port - speciϐies the port number used in network socket created by TCP server,

͵.ͳ͵.͸ SAVING AND LOADING SETTINGSTo save or load parameters go to: Setup Menu -> Save/LoadWhen the HEAT͵ is powered off, the current device settings are lost. However, there are up to sixdifferent parameters slots which can be used to store current device parameters. Each can have anindividual name and parameter set. The current status of the device (parameter values) can alsobe stored in memory.In order to save the device conϐiguration:
ͳ. Go to menu Setup Menu -> Save/Load -> Save.ʹ. Choose one of the sockets where settings will be stored (previous parameters will be erased)and tap it.͵. Enter desired name using keyboard.Ͷ. Tap Enter button in order to accept given name.ͷ. Current parameters will be saved in the selected slot with a given name.

Restoring the saved settings is also achieved via the conϐigurationmenu. In order to load previouslysaved settings:
ͳ. Go to menu Setup Menu -> Save/Load -> Load.ʹ. Choose one of the slots from which device settings will be loaded and tap it.͵. Selected device settings will be loaded.

Default factory settings may also be loaded as follows:
ͳ. Go to menu Setup Menu -> Save/Load.ʹ. Tap Load Default in order to load factory settings.
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͵.ͳ͵.͹ DISPLAY SETTINGSTo change display settings go to: Setup Menu -> DisplayIn Display submenu it is possible to change the following settings:
Brightness - display brightness value. Value can be in range ͳͲ-ͳͲͲ
Touch Screen Autolock - When the value is set to ON the autolock function is active. If the touchpanel is not used for longer than ͵min then the screen is locked. Unlock the device by pressing the"Yes" in the displayed message.
Customer Name - The device can be assigned individual name that appears on the top of mainscreen. This allows to distinguish between several devices of the same type.
System Date - The device has a built-in real time clock (RTC). The menu allows you to set thecurrent date and time.Setting a date should be the individual parts separated using the sign "-". For example: ͸ͷ-Ͷ͹-͸ͶͷͺSetting a time should be the individual parts separated using the sign ":". For example: ͷ͹:͸Ͷ:͸͸.Alternate form of save time that are accepted: ͹:ͺ:ͻ -> Ͷ͹:Ͷͺ:Ͷͻ, ͷ͸:;:ͷ -> ͷ͸:Ͷ;:Ͷͷ
͵.ͳ͵.ͺ INFORMATIONMENUTo display menu information go to:
Setup Menu -> Information.This menu contains information about the device name and version, the current software version,serial and product number as well as the network parameters such as IP address, netmask andgateway.
͵.ͳ͵.ͻ LANGUAGE MENUThis submenu allows to change the device language.In order to select the language go to Setup menu -> Language.To ϐinish change the language the device must be reset.
͵.ͳ͵.ͳͲ LOGS MENUTo display logs menu go to Setup Menu -> Logs.This submenu displays the error history log. Displayed list of errors includes a description and thedate of its occurrence
͵.ͳ͵.ͳͳ REBOOTRestart the application running on the device. To restart device go to Setup Menu -> Reboot.
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DUAL MODE HEATING POWER SUPPLY STEP BY STEP
Ͷ STEP BY STEP
The following sections provide example scenarios for the resistance and electron bombardmentheatingmodes. They contain a description of the steps that youmust follow in order to heat samplein these modes.
Ͷ.ͳ RESISTANCE HEATINGFollow below steps in order to prepare device for resistance heating:ͳ. Install the device to the system (Chapter ʹ. Installation)ʹ. Turn on the device (Chapter ͵ . Operating, Turn on device section)͵. Select RES heatingmode (Chapter ͵ . Operating, Selecting resistance heatingmode section)Ͷ. Set up limits (see technical parameters of the sample holder) (Chapter ͵ . Operating, RES =>

Setting limits section)ͷ. Set up ramps (especially STBY ramps) (Chapter ͵ . Operating,RES => Setting ramps section)͸. Select the type of temperature measurement sensor (Chapter ͵ . Operating - Selecting the
type of temperature measurement section)͹. Set up all the outputs (analog and digital) (Chapter ͵ . Operating - Analog output conϔigura-
tion section and Relay output conϔiguration section)ͺ. Set up all the inputs (especially the interlock). (Chapter ͵ . Operating - Analog input conϔig-
uration section and Logic input conϔiguration section)ͻ. Initiate the interlock signal

Ͷ.ͳ.ͳ MANUAL REGULATIONIn order to manually control heating, follow the steps below:ͳ. Pick up the MANUAL type of regulation (Chapter ͵ . Operating, RES => Manual regulationsection)ʹ. Reset cathode voltage (Uc = Ͳ) (Chapter ͵ . Operating, Device interaction section)͵. Turn on OPERATE (Tap Operate button in the left top corner of main panel)Ͷ. Increase the cathode voltage (the cathode current limit may determinate the value of Ic) toheat the sample holder (Chapter ͵ . Operating, Device interaction section)
Ͷ.ͳ.ʹ PID REGULATIONIn order to regulate heating using PID controller:ͳ. Pick up the PID type of regulation (Chapter ͵ . Operating, RES => PID regulation section)
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STEP BY STEP DUAL MODE HEATING POWER SUPPLY
ʹ. Set up PID, trigger temp and end temp parameters (Chapter ͵ . Operating, PID Controller =>

T mode parameters and dT mode parameters section)͵. Set up the process value (Chapter ͵ . Operating – Controlled channel selection section)Ͷ. Reset cathode voltage (Uc = Ͳ) (Chapter ͵ . Operating, Device interaction section)ͷ. Turn on OPERATE (Tap Operate button in the left top corner of main panel)͸. Manipulate the type (T or dT) and value of setpoint ( Interact with main panel )
Ͷ.ʹ ELECTRON BOMBARDMENT HEATINGFollow below steps in order to prepare device for electron bombardment heating:ͳ. Install the device to the system (Chapter ʹ. Installation)ʹ. Turn on the device (Chapter ͵ . Operating, Turn on device section)͵. Select EB heating mode (Chapter ͵ . Operating, Selecting electron bombardment heating

mode section)Ͷ. Set up limits (see technical parameters of the sample holder) ) (Chapter ͵ . Operating, EB =>
Setting limits section)ͷ. Set up ramps (especially STBY ramps) (Chapter ͵ . Operating, EB => Setting ramps section)͸. Select the type of temperature measurement sensor (Chapter ͵ . Operating - Selecting the
type of temperature measurement section)͹. Set up all the outputs (analog and digital) ) (Chapter ͵ . Operating - Analog output conϔigu-
ration section and Relay output conϔiguration section)ͺ. Set up all the inputs (especially the interlock) ) (Chapter ͵ . Operating - Analog output con-
ϔiguration section and Relay output conϔiguration section)ͻ. Initiate the interlock signal

Ͷ.ʹ.ͳ MANUAL REGULATIONIn order to manually control heating, follow the steps below:ͳ. Pick up the MANUAL type of regulation (Chapter ͵ . Operating, RES => Manual regulation
section)ʹ. Reset cathode voltage (Uc = Ͳ) (Chapter ͵ . Operating, Device interaction section)͵. Turn on OPERATE (Tap Operate button in the left top corner of main panel)Ͷ. Increase the cathode voltage (the cathode current limit may determinate the value of Ic) toheat the sample holderͷ. Increase the emission voltage (Ue) to initiate the ϐlow of emission current (Chapter ͵ . Oper-ating, Device interaction section)
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DUAL MODE HEATING POWER SUPPLY STEP BY STEP
Ͷ.ʹ.ʹ PID REGULATIONIn order to regulate heating using PID controller:ͳ. Pick up the PID type of regulation (Chapter ͵ . Operating, EB => PID regulation section)ʹ. Set up PID, trigger temp and end temp parameters (Chapter ͵ . Operating, PID Controller =>

T mode parameters and dT mode parameters section)͵. Set up the process value (Chapter ͵ . Operating – Controlled channel selection section)Ͷ. Reset cathode voltage (Uc = Ͳ) (Chapter ͵ . Operating, Device interaction section)ͷ. Turn on OPERATE (Tap Operate button in the left top corner of main panel)͸. Increase the cathode voltage (the cathode current limit may determinate the value of Ic) toheat the sample holder͹. Manipulate the type (T od dT) and value of setpoint ( Interact with main panel )

User manual rev. ͳ Page ͳͳ͹



TROUBLESHOOTING DUAL MODE HEATING POWER SUPPLY
ͷ TROUBLESHOOTING
This section describes the errors, warnings and notiϐications appearing in HEAT͵ . All informationsdisplayed on the screen are divided into two groups:• Errors and warnings which relate primarily to the device hardware are displayed in the mes-sage bar on the right side of the screen. They are identiϐied by the colors red and yellow (formore information about them can be found in the chapter on user interface). Error disap-pears from the bar when it will be physically eliminated. This informations are stored in ͷ.ͳsection.• All information that is not directly related to operation of the device is displayed as amessagebox. This informations presents notiϐications after user interaction. More informations canbe found in ?? section.
ͷ.ͳ MESSAGE BAR NOTIFICATIONS

ͷ.ʹ NO INTERLOCK SIGNAL• There is no connection to external interlock or interlock is not properly conϐigured. Refer tothe Digital input section of the “Installation“ chapter
ͷ.͵ NO EMISSION CURRENT Ie ͲmA• No high voltage bridge cable between DC module (socket HV IN) and HV module (socket HVOUT). Check that the link cable is connected as show below.

Figure ͷ.ͳ: Bridge connection
• During manual operating of emission voltage UE for EB heating mode the UE can be set toolow.• Operate of power supply is OFF. Please refer to the Operating chapter• Limit of IE is set to Ͳ,ͳmA
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DUAL MODE HEATING POWER SUPPLY TROUBLESHOOTING
• IE limit is set to external analog control and external control voltage is ͲV.• No power going to the DC Module. Switch off the HEAT͵-PS wait half minute and switch onagain if the problem still exist contact Prevac

ͷ.Ͷ HV SHORT CIRCUITEmission current reaches limit and high voltage output is close to ͲV then:• Short circuit to ground on heater of EB type sample. To check, disconnect the high voltagebridge cable shown on photo (see above section) and observe if the problem still exists. If yesthen it’s likely that the problem concerns the high voltage module.
ͷ.ͷ HV FAIL – “HV POWER SUPPLY IS DAMAGED”• High voltage UE read from device is close to ͲV, forUE set > ͲV and emission current IE closeto ͲmA• No power going to the HV Module. Switch off the HEAT͵-PS wait half minute and switch onagain if the problem still exist contact Prevac
ͷ.͸ DC NO LOAD OR THE CONNECTION IS BROKENMessages can appear when operating is turning on• DC load is disconnected from the device• DC load is broken (electrical break)
ͷ.͹ DC CURRENT LIMITMessages can appear during normal operation, there could be several possibilities:• DC load current has reached limit, check the limits set for appropriate sample heater type• Short circuit in DC load or connections
ͷ.ͺ DC SUPPLY FAILURE• DC module load is short circuit => check load connections• DC module is damaged => Contact Prevac
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TROUBLESHOOTING DUAL MODE HEATING POWER SUPPLY
ͷ.ͻ DC MODULE IS NOT AVAILABLE• No DC module available or wrong module inserted to main board bus of Heat͵• Wrong contact between module and main board bus.• Main board is damaged => contact Prevac
ͷ.ͳͲ BUS CONNECTION FAIL• Internal connection between the bus and the motherboard has been lost. Switch off, wait ͵Ͳseconds, then switch on again.• If the problem appears again, it may indicate internal main board damage => contact Prevac
ͷ.ͳͳ DEVICE COMMUNICATION ERRORInternal connection on main board device has been lost• Switch off, wait a ͵Ͳ seconds and switch on again.• If the problem appears again, it may indicate internal main board damage => contact Prevac
ͷ.ͳʹ LOWDISC SPACE• Disc space on USB ϐlash drive is lower than ͷͲmegabytes. This is suggestion to delete videosfrom the device
ͷ.ͳ͵ CRITICAL DISC SPACE• Disc space on USB ϐlash drive is lower than ʹ megabytes. Please remove videos from device
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͸ REMOTE CONTROL
This chapter describes how to communicate with the device HEAT͵ with the selected interface.Control HEAT͵ is possible via one of three interfaces installed on your device RSʹ͵ʹ, RSͶͺͷ, Eth-ernet. Only one of these interfaces can be used at the same time. Selection and conϐiguration of thecommunication interface is done as described in subsection ͵.ͳ͵.ͷ.
͸.ͳ CONNECTION PARAMETERS

PARAMETER VALUEData bits ͺParity NoneStop bits ͳFlow control NoneBaud rate ͷ͹͸ͲͲ (default value)Table ͸.ͳ: Connection parameters
͸.ʹ DATA FRAME

DATA FRAME

Byte Descriptionͳ - HEADER First byte is responsible for identifying the serial protocol.Header in hexadecimal is ͲxBBʹ - DATA LENGTH Length of the data ϐield. Maximum data ϐile length is ͲxFF(ʹͷ͸ bytes). Prevac Serial Protocol͵ - DEVICE ADDRESS Identiϐication of hardware device address. Default value isͲxCͺͶ - HOST ADDRESS Host identiϐication address. Assigned to host during theregistration process (using a unique ID).ͷ - FUNCTION CODE - MSB First procedure function code byteͺth (MSB) bit is the read(Ͳ)/write(ͳ) select bit͸ - FUNCTION CODE - LSB Second procedure function code bytecontinued on next page
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REMOTE CONTROL DUAL MODE HEATING POWER SUPPLY
continued from previous page
Byte Description͹ .. [͹ + DATA LENGTH] -DATA FIELD Data capture needed to realize deϐined functions.
[͹ + DATA LENGTH] + ͳ(lastframe position) - CRC CRC is simple module ʹͷ͸ calculated without protocolheader byte(see section ͸.ʹ.Ͷ)Table ͸.ʹ: Data frame

͸.ʹ.ͳ ORDER TYPESThere are two types of commands:• write orders,• read orders.Type the command deϐines the most signiϐicant bit of command code (see ͸.ʹ). If the bit is a logical"ͳ", then the function code is interpreted as a command Save/Set. Otherwise, the order read. Forexample: order Ͳx͹FͲ͸(set customer Name) allow read customer Name, and order ͲxFFͲ͸(MSBset to "ͳ") allow set customer Name.

Figure ͸.ͳ: Command structure

Figure ͸.ʹ: High byte command structureFor a read command, the device returns the value in a speciϐic data type assigned to the command(see tables of orders).For orders write the answers may be as follows:• write command is correct (proper type, has the appropriate length and value), the deviceresponds ͲxͲͲ value in the last byte in the data ϐield.• write order is incorrect, the device return error code in the last data ϐield byte as shown inTable ref Global communication status codes.
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DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
Read/Write Parameters.Reading the parameters of the device is always allowed (even if the device isnot in REMOTE CONTROL mode).Writing parameters to the device requires:• switching device in REMOTE CONTROL mode,• registration using a unique ID• receive permission to control asMaster.The registration procedure host is described in subsection ͸.͵

͸.ʹ.ʹ APPLIED DATA TYPES

DATA
TYPE

DESCRIPTION EXAMPLE

ASCII The text value of the length speciϐied in the DATA
LENGTH

"CUSTOMER"
Long Ͷ bytes integer value in Big endian format(Themost signiϐicant byte is placed ϐirst in data ϐield) ͲxͲͲͲͲͺʹAC
Byte ͳ byte integer value, used for enumerate type andcontrol command(ON/OFF) ͲxͲͷ
Bool true/false value (Ͳ = false, ͳ = true) ͲxͲͳ, ͲxͲͲDouble ͺbytes value in IEEE͹ͷͶdouble-precisionbinaryϐloating-point in Big endian format(The most sig-niϐicant byte is placed ϐirst in data ϐield) ͲxͶͲʹͺ AͶDD ʹFͳA ͻFBE

Table ͸.͵: Data types
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REMOTE CONTROL DUAL MODE HEATING POWER SUPPLY
͸.ʹ.͵ INDEXINGThere are ͵ types of orders because of the type of indexing:• indexed - require an index on ϐirs byte of data ϐields in order to appeal to a particular object(module) on the device. On the following bytes to put the data in a format compatible withthe type of order.• indexed (no matter) - the index does not matter, but it is necessary to provide an index (eg.ͳ) on ϐirst byte data ϐield. On the following bytes to put the data in a format compatible withthe type of order• without an index - only orders from the global group (see global commands table). The valuewe put from the ϐirst byte of the data ϐield.For example, reading the vacuum level from device that has ʹ vacuum channels, needs to be sentcommand ͲxͲͳͲͳ with the index ͲxͲͳ to read the value of the ϐirst channel:
TX: BB Ͷͷ C; Ͷͷ Ͷͷ Ͷͷ Ͷͷ CDIndex and ͲxͲʹ to read the value of the second channel:
TX: BB Ͷͷ C; Ͷͷ Ͷͷ Ͷͷ Ͷ͸ CE.

Index out of range.If the index value is outside the range deϐined for a given command, the devicereturns the error code Ͳxͻ͵ in the last position of the data ϐield.If the order requires indexing, the table speciϐied item index with with the scope of change. Ifthe order does not apply to index this ϐield Index is not speciϐied in the table.
͸.ʹ.Ͷ CRCCRC is simple modulo ʹͷ͸ calculate without protocol header byte. Below is a sample code for theenumerator checksum value.ͳ quint8 mod256_CRC = 0;ʹ for(i= 1; i <= InputFrame ->size; i++) mod256_CRC += InputFrame(i);

͸.͵ EXAMPLES

͸.͵.ͳ READ PARAMETERS FROM DEVICESRead FG pressure value (Function code ͲxͲͳͲͳ, data ϐield: ͲxͲͳ (index): Request:TX: BB Ͳͳ Cͺ Ͳͳ Ͳͳ Ͳͳ Ͳͳ CD
Answer (CHͳ=͸.ʹͷ E-ʹ):RX: BB Ͳͻ Cͺ Ͳͳ Ͳͳ Ͳͳ Ͳͳ ͵F BͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ CͶ
͸.͵.ʹ SETUP PARAMETERSShutter control(Function code ͲxͺʹͲ͹, data ϐield: ͲxͲͳ (index), ͲxͲͳ (ͳ-ON / Ͳ-OFF)
Request:
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DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
TX: BB Ͳʹ Cͺ Ͳͳ ͺʹ Ͳ͹ Ͳͳ Ͳͳ ͷ͸
Answer:RX: BB Ͳʹ Cͺ Ͳͳ ͺʹ Ͳ͹ Ͳͳ ͲͲ ͷͷCommand executed correctly: last byte in data ϐield equal Ͳ.
Setting the target temperature out of range(Function code Ͳxͺ͹Ͳ͸, data ϐield: ͲxͲͳ[index], ͳͷͲͲ.Ͳ[target temperature])
Request:TX: BB Ͳͻ Cͺ Ͳͳ ͺ͹ Ͳ͸ Ͳͳ ͶͲ ͻ͹ ͹Ͳ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ A͹
Answer:RX: BB Ͳʹ Cͺ Ͳͳ ͺ͹ Ͳ͸ Ͳͳ ͻͳ EAThe order not executed: returned error code Ͳxͻͳ in last byte data ϐield (value too high - see ??).
͸.͵.͵ TAKING OVER CONTROL AS MASTER

Request:TX: BB Ͳͳ Cͺ Ͳͳ FF Fͳ Ͳͳ BB
Answer:RX: BB Ͳͳ Cͺ Ͳͳ FF Fͳ ͲͲ BAThe data ϐield equal to Ͳ - to take control goes correctly.
͸.Ͷ UNIQUE IDFor proper operation of mechanism for the allocation numbers of hosts is necessary to ensure thateach computer using the unique ID during the registration process host(command Ͳx͹FFͲ). Aunique string of characters can be extracted from the operating system using the codes explainedthe program.
͸.Ͷ.ͳ WINDOWS OPERATING SYSTEM

ͳ #define _WIN32_DCOMʹ #include <comdef.h>͵ #include <comutil.h>Ͷ #include <Wbemidl.h>ͷ #pragma comment(lib, "wbemuuid.lib")͸͹ long get_uuid(char** uuid, int* size)ͺ {ͻ HRESULT hr = CoInitializeEx(0, COINIT_MULTITHREADED);ͳͲ if (FAILED(hr))ͳͳ return 1;ͳʹͳ͵ hr = CoInitializeSecurity(ͳͶ NULL,ͳͷ -1, // COM authenticationͳ͸ NULL, // Authentication servicesͳ͹ NULL, // Reservedͳͺ RPC_C_AUTHN_LEVEL_DEFAULT , // Default authenticationͳͻ RPC_C_IMP_LEVEL_IMPERSONATE , // Default ImpersonationʹͲ NULL, // Authentication infoʹͳ EOAC_NONE , // Additional capabilitiesʹʹ NULL // Reservedʹ͵ );ʹͶ
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REMOTE CONTROL DUAL MODE HEATING POWER SUPPLY
ʹͷ if (FAILED(hr)) {ʹ͸ CoUninitialize();ʹ͹ return 1;ʹͺ }ʹͻ͵Ͳ IWbemLocator *pLoc = NULL;͵ͳ͵ʹ hr = CoCreateInstance(͵͵ CLSID_WbemLocator ,͵Ͷ 0,͵ͷ CLSCTX_INPROC_SERVER ,͵͸ IID_IWbemLocator , (LPVOID *)&pLoc);͵͹͵ͺ if (FAILED(hr)) {͵ͻ CoUninitialize();ͶͲ return 1;Ͷͳ }ͶʹͶ͵ IWbemServices *pSvc = NULL;ͶͶͶͷ hr = pLoc->ConnectServer(Ͷ͸ _bstr_t(L"ROOT\\CIMV2"), // Object path of WMI namespaceͶ͹ NULL, // User name. NULL = current userͶͺ NULL, // User password. NULL = currentͶͻ 0, // Locale. NULL indicates currentͷͲ NULL, // Security flags.ͷͳ 0, // Authority (for example, Kerberos)ͷʹ 0, // Context objectͷ͵ &pSvc // pointer to IWbemServices proxyͷͶ );ͷͷͷ͸ if (FAILED(hr)) {ͷ͹ pLoc->Release();ͷͺ CoUninitialize();ͷͻ return 1;͸Ͳ }͸ͳ͸ʹ hr = CoSetProxyBlanket(͸͵ pSvc, // Indicates the proxy to set͸Ͷ RPC_C_AUTHN_WINNT , // RPC_C_AUTHN_xxx͸ͷ RPC_C_AUTHZ_NONE , // RPC_C_AUTHZ_xxx͸͸ NULL, // Server principal name͸͹ RPC_C_AUTHN_LEVEL_CALL , // RPC_C_AUTHN_LEVEL_xxx͸ͺ RPC_C_IMP_LEVEL_IMPERSONATE , // RPC_C_IMP_LEVEL_xxx͸ͻ NULL, // client identity͹Ͳ EOAC_NONE // proxy capabilities͹ͳ );͹ʹ͹͵ if (FAILED(hr)) {͹Ͷ pSvc->Release();͹ͷ pLoc->Release();͹͸ CoUninitialize();͹͹ return 1;͹ͺ }͹ͻͺͲ IEnumWbemClassObject* pEnumerator = NULL;ͺͳ hr = pSvc->ExecQuery(ͺʹ bstr_t("WQL"),ͺ͵ bstr_t("SELECT * FROM Win32_ComputerSystemProduct"),ͺͶ WBEM_FLAG_FORWARD_ONLY | WBEM_FLAG_RETURN_IMMEDIATELY ,ͺͷ NULL,ͺ͸ &pEnumerator);ͺ͹
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ͺͺ if (FAILED(hr)) {ͺͻ pSvc->Release();ͻͲ pLoc->Release();ͻͳ CoUninitialize();ͻʹ return 1;ͻ͵ }ͻͶͻͷ IWbemClassObject *pclsObj = NULL;ͻ͸ ULONG uReturn = 0;ͻ͹ͻͺ while (pEnumerator)ͻͻ {ͳͲͲ HRESULT hr =pEnumerator ->Next(WBEM_INFINITE , 1, &pclsObj, &

uReturn);ͳͲͳͳͲʹ if (uReturn == 0)ͳͲ͵ break;ͳͲͶͳͲͷ VARIANT vtProp;ͳͲ͸ͳͲ͹ hr = pclsObj->Get(L"UUID", 0, &vtProp, 0, 0);ͳͲͺ *size = SysStringLen(vtProp.bstrVal);ͳͲͻ *uuid = _com_util::ConvertBSTRToString(vtProp.bstrVal);ͳͳͲ // ConvertBSTRToString allocates a string you must delete!ͳͳͳ VariantClear(&vtProp);ͳͳʹͳͳ͵ pclsObj->Release();ͳͳͶ }ͳͳͷͳͳ͸ pSvc->Release();ͳͳ͹ pLoc->Release();ͳͳͺ pEnumerator ->Release();ͳͳͻ CoUninitialize();ͳʹͲͳʹͳ return 0;ͳʹʹ }ͳʹ͵ͳʹͶ // Usage example:ͳʹͷ // char* uuid;ͳʹ͸ // int size;ͳʹ͹ // get_uuid(&uuid, &size);ͳʹͺ // // do sth with uuidͳʹͻ // delete[] uuid;
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͸.Ͷ.ʹ LINUX - OPEARATING SYSTEM

ͳ #include <stdio.h>ʹ #include <stdlib.h>Ͷ͵ // First make a copy of /sys/class/dmi/id/product_uuid to your source directory.ͷ // Type: sudo cp /sys/class/dmi/id/product_uuid ./product_uuid͸ // Then change file attributes of the file you've copied.͹ // Type: sudo chmod 777 ./product_uuidͻͅ long get_uuid(char** uuid, int* size)ͳͲ {ͳͳ long error = -1;ͳʹ FILE *file = popen("cat ./product_uuid | egrepͳ͵ '[A-Fa-f0-9]{8}\-[A-Fa-f0-9]{4}\-[A-Fa-f0-9]{4}\ͳͶ -[A-Fa-f0-9]{4}\-[A-Fa-f0-9]{12}'", "r");ͳͷ if (file != NULL) {ͳ͸ *size = 36;ͳ͹ *uuid = (char*)malloc(*size+1);ͳͺ // Allocated buffer you must free!ͳͻ if (*uuid != NULL) {ʹͲ fread(*uuid, 1, *size, file);ʹͳ (*uuid)[*size] = 0;ʹʹ error = 0;ʹ͵ }ʹͶ pclose(file);ʹͷ }ʹ͸ return error;ʹ͹ }ʹͺʹͻ // Usage example:͵Ͳ // char* uuid;͵ͳ // int size;͵ʹ // get_uuid(&uuid, &size);͵͵ // // do sth with uuid͵Ͷ // free(uuid);
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͸.Ͷ.͵ ORDERS TYPESThere are two types of commands:• Read/Write orders,• Read only orders,For read commands, the device returns the requested value in the speciϐied data format.For write commands, the depends on the send value:• When send value is correct(correct type, has the correct length and value), then device sendsͲxͲͲ value into data ϐield. The answer is located in last byte of the data ϐield,• When send value is incorrect, an appropriate error code is sent in the last byte of the dataϐield.
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͸.Ͷ.Ͷ REGISTER NEWHOSTIf the remote controller connects to the device ϐirst time, follow the procedure for obtaining a hostaddress according to the diagram below.

Figure ͸.͵: Host assign - diagramDescription of the allocation host number order is contained in the table ͸.͵Ͳ.
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Below is an example procedure for the preparation of a new host address. And then send a com-mand set to Setpoint Low value.

Figure ͸.Ͷ: Host assign example
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͸.ͷ REMOTE CONTROL MODE
REMOTE CONTROLmode operations change the parameters from the touch panel are locked. Youcan monitor only the parameters on the screen and the settings in the conϐiguration menu of thedevice. Device inREMOTE CONTROLmode display at the top of themain screen information bannerwith the inscription "HEAT͹ - REMOTE CONTROL"The device can be entered in remote control mode in two ways: hardware and software.
͸.ͷ.ͳ HARDWARESwitching to Remote Controlmode is done by activating the remote interlock input. Located on therear panel (see section ref logicInputs). The input can be activated permanently bymaking a shortconnection between the activating input and pin ʹͶV or activated from the outside (eg .: switch,PLC). Example plug conϐiguration is shown in Figure ͸.ͷ. Exit Remote Controlmode is possible onlyby deactivating the input REMOTE INTERLOCK.

Figure ͸.ͷ: Activation Remote Control Interlock
͸.ͷ.ʹ SOFTWARESoftware switch to Remote Control mode is provided selecting COMMUNICATION -> REMOTE
CONTROL -> ON. Then device switches to Remote Control mode and remains in it until switchedagain to local mode by selecting COMMUNICATION -> REMOTE CONTROL -> OFF.Communication in software Remote Control mode is done according following principles:• At a time control device it is only possible from one place (panel of the unit or remote com-puter withMASTER permissions). item Permissions to control in RC mode has a host that isin the MASTER. On the Communications submenu can check which host (of which number)currently hasMaster permissions.• After the takeover of control by the remoteMASTER device is locked to return to local controlmode from the device menu (item COMMUNICATION -> REMOTE CONTROL is grayed out).• Host have MASTER permissions until kept communication with the device (the interval be-tween frameswill not be longer thanͳͲ seconds) or relase rightsmaster (using order ͲxFFFͳ;data ϐield = Ͳ).• In case of loss of communication between the host and the device for longer than ͳͲ secondsthe item COMMUNICATION -> REMOTE CONTROL is active and is possible return to localcontrol by setting item COMMUNICATION -> REMOTE CONTROL -> OFF• In case of loss of communication between the host and the device for longer than ͸Ͳ seconds,it becomes possible take over control by another remote host.
Page ͳ͵ʹ User manual rev. ͳ



DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL

Figure ͸.͸: Keeping communication- diagram

Figure ͸.͹: Preview of registered host addresses
Properly registered device will appear in the menu Communication -> Host address and will beable to control the device. If the list contains more than one device, you must choose which is tohave permissions to write (control). Other devices in the list will be able to read only parameters.
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͸.͸ GLOBAL DEVICE STATUSESThere are two types of device status: errors and warnings. Status appear in the bar at the rightof the main screen of the device. To read the error status, use the command Ͳx͹Fͷͳ, for warningstatus use command Ͳx͹Fͷʹ. In response we receive a code whose meaning is contained in thetables below.

Error
code

Description

͹FͲͳ Internal communication error͹FͲʹ Communication with Anybus module error͹FͲ͵ Communication with Bluetooth Anybus module error͹FͲͶ Critically low disk spaceTable ͸.Ͷ: Global error status
Warning
code

Description

͹FͺͲ Low disk space.͹FͲ͸ Invalid read the internal temperature of the device.͹FͲ͹ The internal temperature of the device is above safe level.͹FͲͺ The internal temperature of the unit is too high. Switching to standby mode.Table ͸.ͷ: Global warning status

Page ͳ͵Ͷ User manual rev. ͳ



DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
͸.͹ GLOBAL ERROR CODESIn response to the write command, it is possible to obtain the specifying error status code, whichmakes impossible execution of the order. The table below lists the global error codes (apply to allorders). Additionally, the device can return speciϐic error codes, depending on themodule in whichit is equipped.

Status
code

Description

ͲxͲͲ No errors, order executed correctlyͲxͻͳ Value is too largeͲxͻʹ Value is too smallͲxͻ͵ Wrong parameter (probably wrong data format or index out of range)Ͳxͻͷ Read only parameter, write prohibitedͲxͻ͸ Host not know and not registeredͲxͻ͹ Host know but not selected to remote controlͲxͻͺ Device conϐigured to work in local modeͲxͻͻ Operation or parameter is not availableTable ͸.͸: Global status codes
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Figure ͸.ͺ: Write order example- diagram
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͸.ͺ HEAT͵ STATUS CODES

Error
code

Description

ͶͳͲͳ DC module is not available.ͶͳͲʹ The connection to Bus has been lost.ͶͳͲ͵ DC power supply is damaged or short circuitͶͳͲͶ HV power supply is damaged.ͶͳͲͷ HV power supply has short circuit.ͶͳͲ͸ Main power failure.ͶͳͲ͹ Safety relay failureTable ͸.͹: HEAT͵ error status
Warning
code

Description

ͶͳͺͲ DC no load or the connection is broken.Ͷͳͺͳ DC current has reached the limit.Ͷͳͺʹ Emission current has reached the limit.Ͷͳͺ͵ No external interlock.ͶͳͺͶ No vacuum interlock.Table ͸.ͺ: HEAT͵ warning status
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͸.ͺ.ͳ HEAT͵ COMMUNICATION ERROR CODES

Error
code

Description

Ͳxͷͳ Operate is ONͲxͷʹ Internal communication errorͲxͷ͵ Internal communication error with BusͲxͷͶ DC module is not availableͲxͷͷ No external interlockͲxͷ͸ Operate ON is currently controlled by a digital inputͲxͷ͹ Temperature sensor failureͲxͷͺ Main power failureͲxͷͻ Operate is OFFͲxͷA Actual work mode is Manual or External ControlͲxͷB HV module is controlled by Analog InputͲxͷC HV module is not availableͲxͷD Actual work mode is External ControlͲxͷE Actual work mode is PID OUTͲxͷF Actual work mode is ManualͲx͸Ͳ Actual regulation mode is dT modeͲx͸ͳ Autotune is ONͲx͸ʹ Temperature Cart is not availableͲx͸͵ Analog Cart is not availableͲx͸Ͷ Device is not in EB modeͲx͸ͷ Actual work mode is PID OUT and RES modeͲx͸͸ Actual work mode is PID OUT and EB mode with Output Signal set on Uc(Ic)Ͳx͸͹ Actual work mode is PID OUT and EB mode with Output Signal set on UeͲx͸ͺ There is no DC module with voltage controlͲx͸ͻ There is no DC module with current controlͲx͸A No vacuum interlockTable ͸.ͻ: HEAT͵ communication error codes
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Error
code

Description

VACUUM GAUGES COMMUNICATION ERROR CODES:ͲxͺͲ CTRͻͲ head not selected to set FS.Ͳxͺͳ MKSͺ͹Ͳ head not selected to set FS.Ͳxͺʹ Not selected "deϐine" gas type.Ͳxͺ͵ Meter damaged.ͲxͺͶ Selected head does not support degas function.Ͳxͺͷ Vacuum is too low to start system degassing.Ͳxͺ͸ Selected head does not support emission function.Table ͸.ͳͲ: Vacuum gauges communication error codes
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͸.ͻ ORDERS LIST

͸.ͻ.ͳ GLOBAL ORDERS - FUNCTION CODE Ͳx͹F..

ORDER NUMBER Ͳx͹FͲͳ READ PRODUCT NUMBER R

Byte Description Type Unit Min
value

Max
valueͳ-ͳͷ Product number ASCIITable ͸.ͳͳ: Read product number

ORDER NUMBER Ͳx͹FͲʹ READ SERIAL NUMBER R

Byte Description Type Unit Min
value

Max
valueͳ-ͳ͵ Serial number ASCIITable ͸.ͳʹ: Read serial number

ORDER NUMBER Ͳx͹FͲ͵ READ DEVICE VERSION R

Byte Description Type Unit Min
value

Max
valueͳ - [DATALENGTH] Device version ASCII

Table ͸.ͳ͵: Read device version
ORDER NUMBER Ͳx͹FͲͶ READ HASH CODE VERSION R

Byte Description Type Unit Min
value

Max
valueͳ - [DATALENGTH] Hash code ASCII

Table ͸.ͳͶ: Read hash code version
ORDER NUMBER Ͳx͹FͲͷ READ DEVICE NAME R

Byte Description Type Unit Min
value

Max
valueͳ - [DATALENGTH] Device name ASCII

Table ͸.ͳͷ: Read device name
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ORDER NUMBER Ͳx͹FͲ͸ CUSTOMER NAME R/W

Byte Description Type Unit Min
value

Max
valueͳ - [DATALENGTH] Customer name (max ͳ͹ characters) ASCII

Table ͸.ͳ͸: Customer name
ORDER NUMBER Ͳx͹FͷͲ DEVICE STATUS R

Byte Description Type Unit Min
value

Max
valueͳ Number of device errors Ͳ ʹͷͷͲ - no errorsʹ Number of device warnings Ͳ ʹͷͷͲ - no warnings Table ͸.ͳ͹: Read device status

ORDER NUMBER Ͳx͹Fͷͳ ERROR CODES R

Byte Description Type Unit Min
value

Max
valueͳ Index of device error BYTE Ͳ ʹͷͷʹ - ͷ Device error codeTable ͸.ͳͺ: Read error status code

ORDER NUMBER Ͳx͹FͷʹWARNING CODES R

Byte Description Type Unit Min
value

Max
valueͳ Index of device warning Ͳ ʹͷͷʹ - ͷ Device warning codeTable ͸.ͳͻ: Read warning status code
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ORDER NUMBER Ͳx͹F͸Ͳ VOLTAGE VALUE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTEͳ - �௖ʹ - �௘͵ - �௙ଵͶ - �௙ଶ͸ - �௘௫௧͹ - �௘௥௚ͺ - �௪௘௛௡ͻ - �௫ͳͲ - �௬ʹ-ͻ Value DOUBLE VTable ͸.ʹͲ: Voltage value

ORDER NUMBER Ͳx͹F͸ͳ ACTUAL VOLTAGE VALUE R

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTEͳ - �௖ʹ - �௘͵ - �௙ଵͶ - �௙ଶ͸ - �௘௫௧͹ - �௘௥௚ͺ - �௪௘௛௡ͻ - �௫ͳͲ - �௬ʹ-ͻ Value DOUBLE VTable ͸.ʹͳ: Actual voltage value
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ORDER NUMBER Ͳx͹F͸ʹ CURRENT VALUE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTEͳ - �௖ʹ - �௘͵ - �௙௟௨௫Ͷ - �௙௜௟ଵͷ - �௙௜௟ଶ͸ - �௙௜௟ଷ͹ - �௙௜௟ସʹ-ͻ Value DOUBLE VTable ͸.ʹʹ: Current value

ORDER NUMBER Ͳx͹F͸͵ ACTUAL CURRENT VALUE R

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTEͳ - �௖ʹ - �௘͵ - �௙௟௨௫Ͷ - �௙௜௟ଵͷ - �௙௜௟ଶ͸ - �௙௜௟ଷ͹ - �௙௜௟ସʹ-ͻ Value DOUBLE VTable ͸.ʹ͵: Actual current value

ORDER NUMBER Ͳx͹F͹Ͳ RTC DATA SETTINGS R/W

Byte Description Type Unit Min
value

Max
valueͳ-ͳͲ Data value in format yyyy.mm.dd ASCIITable ͸.ʹͶ: RTC data settings
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ORDER NUMBER Ͳx͹F͹ͳ RTC TIME SETTINGS R/W

Byte Description Type Unit Min
value

Max
valueͳ-ͺ Time value in format hh:mm:ss ASCIITable ͸.ʹͷ: RTC time settings

ORDER NUMBER Ͳx͹F͹ʹ PANEL TIMER TIME SETTINGS R/W

Byte Description Type Unit Min
value

Max
valueͳ-ͺ Set panel timer value in format hh:mm:ss ASCIITable ͸.ʹ͸: Panel Timer time settings

ORDER NUMBER Ͳx͹F͹͵ PANEL TIMER ACTUAL TIME R

Byte Description Type Unit Min
value

Max
valueͳ-ͺ Actual panel timer value in format hh:mm:ss ASCIITable ͸.ʹ͹: Actual panel timer value

ORDER NUMBER Ͳx͹F͹Ͷ PANEL TIMER START/STOP R/W

Byte Description Type Unit Min
value

Max
valueͳ Panel Timer Start/Stop (Start=ͳ, Stop=Ͳ) BYTETable ͸.ʹͺ: Panel timer start/stop

ORDER NUMBER Ͳx͹FͲC TOUCH SCREEN AUTOLOCK R/W

Byte Description Type Unit Min
value

Max
valueͳ Ͳ - Touch screen autolock OFFͳ - Touch screen autolock ONTable ͸.ʹͻ: Touch screen autolock
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ORDER NUMBER Ͳx͹FFͲ HOST NUMBER ASSIGN R/W

Byte Description Type Unit Min
value

Max
value

QUERY:ͳ - [DATALENGTH] Unique ID ASCII
RESPONSE:ͳ Assigned host address BYTE ͳ ʹͷͷTable ͸.͵Ͳ: Host address assign

ORDER NUMBER Ͳx͹FFͳ MASTERMODE R/W

Byte Description Type Unit Min
value

Max
value

FORWRITE ORDER:ͳ Assignment/releaseMASTERmode control Byte Ͳ ͳͳ - Assignment control,Ͳ - Relase control,
FOR READ ORDER:ͳ MASTER control status (bit ϐield) - statuszwracany na poszczególnych bitach od BͲ(LSB)do B͹(MSB). Byte

BͲ: Working asMASTER (Ͳ - no, ͳ - yes)
Bͳ: Take control as MASTER(Ͳ - forbidden, ͳ -permitted). Bit Bͳ=ͳ if and only if Bʹ=ͳ, B͵=ͳ iBͶ=Ͳ.
Bʹ: Device REMOTE CONTROLmode(Ͳ - inactive,ͳ - activate)
B͵: Host registration status(Ͳ - not registered, ͳ- registred)
BͶ: Other MASTER host device in system (Ͳ - no,ͳ- yes ) Table ͸.͵ͳ: Assignment/release of Master mode
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Figure ͸.ͻ: Assignment/release of Master mode - sequence diagram
ORDER NUMBER Ͳx͹FAA SEND COMMAND TO DEVICE R/W

Byte Description Type Unit Min
value

Max
valueͳ-ͷ Command (ͷ characters) ASCII͸ - [DATALENGTH] Command data (max ͵ʹ characters) ASCII

Table ͸.͵ʹ: Send command
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͸.ͻ.ʹ ORDERS HEAT͵ - FUNCTION CODE ͲxͶͳ..Index value is without function.
ORDER NUMBER ͲxͶͳͲͳ OPERATE CONTROL R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ OPERATE controll INT Ͳ ͳͲ - Operate OFFͳ - Operate ON Table ͸.͵͵: OPERATE controll

ORDER NUMBER ͲxͶͳͲʹ RUN/HOLD CONTROLL R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ RUN/HOLD controll INT Ͳ ͳͲ - HOLDͳ - RUN Table ͸.͵Ͷ: RUN/HOLD controll

ORDER NUMBER ͲxͶͳͲ͵ PROCESS VALUE UNIT R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Process Value unit INT Ͳ ͵Ͳ-Kelvinͳ-Celsjuszʹ-Farenheight͵-Volt (read only) Table ͸.͵ͷ: Process Value Unit
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NUMER ROZKAZU ͲxͶͳͲͶ TEMPERATURE READINGS FROM THERMOCOUPLE CHANEL R

Byte Description Type Unit Min
value

Max
valueͳ Index INT ͳ ʹͳ- Tc ͳʹ- Tc ʹʹ-ͻ Temperature readings from thermocouplechannel Double Kelvin

Table ͸.͵͸: Temperature readings from thermocouple channel

ORDER NUMBER ͲxͶͳͲͷ TEMPERATURE READINGS FROM DIODE CHANNEL R

Byte Description Type Unit Min
value

Max
valueͳ Index INT ͳ ʹͳ- D ͳʹ- D ʹʹ-ͻ Temperature readings from diode channel Double KelvinTable ͸.͵͹: Temperature readings from diode channel

ORDER NUMBER ͲxͶͳͲ͸ TEMPERATURE READINGS FROM RESISTANCE CHANNEL R

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Temperature readings from resistance channel Double KelvinTable ͸.͵ͺ: Temperature readings from resistance channel
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ORDER NUMBER ͲxͶͳͲ͹ THERMOCOUPLE TYPE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index INT ͳ ʹͳ - Tcͳʹ - Tcʹʹ Type of thermocouple attached to the channel INT Ͳ ͵Ͳ - K-type thermocoupleͳ - C-type thermocoupleʹ - E-type thermocouple͵ - N-type thermocoupleTable ͸.͵ͻ: Thermocouple type

ORDER NUMBER ͲxͶͳͲͺ DIODE TYPE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index INT ͳ ʹͳ - Dͳʹ - Dʹʹ Type of diode attached to the channel INT Ͳ ͳͲ - diode DT͸͹Ͳͳ - diode DTͶ͹ͲTable ͸.ͶͲ: Type of diode attached to the channel

ORDER NUMBER ͲxͶͳͲͻ RESISTANCE SENSOR TYPE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index INTʹ Type of resistance sensor attached to the chan-nel INT Ͳ Ͳ

Ͳ - PTͳͲͲTable ͸.Ͷͳ: Type of resistance sensor attached to the channel
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ORDER NUMBER ͲxͶͳͲA REGULATION TYPE (T/dT) R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Regulation type (T/dT) INT Ͳ ͳͲ - T modeͳ - dT mode Table ͸.Ͷʹ: Regulation type (T/dT)

ORDER NUMBER ͲxͶͳͲB HEATINGMODE EB/RES R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Heating mode EB/RES INT Ͳ ͳͲ - RES heating (resistive)ͳ - EB heating (electron bombarded)Table ͸.Ͷ͵: Heating mode EB/RES

ORDER NUMBER ͲxͶͳͲCWORKMODE (AUTO/MANUAL) R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Work mode (AUTO/MANUAL) INT Ͳ ͵Ͳ- Manualͳ- PID Autoʹ- External Controll (read only)͵- PID Out (read only)Table ͸.ͶͶ: Work mode (AUTO/MANUAL)

ORDER NUMBER ͲxͶͳͲD AUTOTUNE ON/OFF R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ AUTOTUNE ON/OFF INT Ͳ ͳͲ- Autotune OFFͳ- Autotune ON Table ͸.Ͷͷ: AUTOTUNE ON/OFF
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ORDER NUMBER ͲxͶͳͲE INPUT SELECTION FOR PROCES VALUE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INT Ͳ ͸ʹ Input selection for Process ValueͲ- Thermocoulpe Channel ͳ (Tcͳ)ͳ- Thermocoulpe Channel ʹ (Tcʹ)ʹ- Diode Channel ͳ (Dͳ)͵- Diode Channel ʹ (Dʹ)Ͷ- Resistance Channel (RTD)ͷ- Analog Input Channel ͳ (Ainͳ)͸- Analog Input Channel ʹ (Ainʹ)Table ͸.Ͷ͸: Input selection for Process Value

ORDER NUMBER ͲxͶͳͲF CATHODE RAMP AT RES MODE AT OPERATE MODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Cathode ramp at RES mode at OPERATE mode Double V(A)/time unit Ͳ,Ͳͳ ʹͲͲ

Table ͸.Ͷ͹: Cathode ramp at RES mode at OPERATE mode
ORDER NUMBER ͲxͶͳͳͲ CATHODE RAMP UNIT AT RES MODE AT OPERATE MODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Cathode ramp unit at RES mode at OPERATEmode INT Ͳ ʹ

Ͳ - V(A)/sͳ - V(A)/minʹ - V(A)/hTable ͸.Ͷͺ: Cathode ramp unit at RES mode at OPERATE mode
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ORDER NUMBER ͲxͶͳͳͳ CATHODE RAMP R/W

AT RES MODE (DURING TRANSMITION: STANDBY -> MANUAL)

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Cathode ramp at RES mode (during transmi-tion: STANDBY->MANUAL) Double V(A)/TimeUnit Ͳ,Ͳͳ ʹͲͲ

Table ͸.Ͷͻ: Cathode ramp at RES mode (during transmition: STANDBY->MANUAL)
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ORDER NUMBER ͲxͶͳͳʹ CATHODE RAMP UNIT R/W

AT RES MODE (DURING TRANSMISTION STANDBY->MANUAL)

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Cathode ramp unit at RES mode (during trans-mition: STANDBY->MANUAL) INT Ͳ ʹ

Ͳ - V(A)/sͳ - V(A)/minʹ - V(A)/hTable ͸.ͷͲ: Cathode ramp unit at RES mode (during transmition: STANDBY->MANUAL)
ORDER NUMBER ͲxͶͳͳ͵ CATHODE RAMP AT EBMODE AT OPERATE MODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Cathode ramp at EB mode at OPERATE mode Double V(A)/time unit Ͳ,Ͳͳ ʹͲͲ

Table ͸.ͷͳ: Cathode ramp at EB mode at OPERATE mode
ORDER NUMBER ͲxͶͳͳͶ CATHODE RAMP UNIT R/W

AT EBMODE AT OPERATE MODE

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Cathode ramp unit at EB mode at OPERATEmode INT Ͳ ʹ

Ͳ - V(A)/sͳ - V(A)/minʹ - V(A)/hTable ͸.ͷʹ: Cathode ramp unit at EB mode at OPERATE mode
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ORDER NUMBER ͲxͶͳͳͷ CATHODE RAMP R/W

AT EBMODE (DURING TRANSMITION: STANDBY -> MANUAL)

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Cathode ramp at EBmode (during transmition:STANDBY->MANUAL) Double V(A)/TimeUnit Ͳ,Ͳͳ ʹͲͲ

Table ͸.ͷ͵: Cathode ramp at EB mode (during transmition: STANDBY->MANUAL)

ORDER NUMBER ͲxͶͳͳ͸ CATHODE RAMP UNIT R/W

AT EBMODE (DURING TRANSMITION: STANDBY -> MANUAL)

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Cathode ramp at EBmode (during transmition:STANDBY->MANUAL) INT Ͳ ʹ

Ͳ - V(A)/sͳ - V(A)/minʹ - V(A)/hTable ͸.ͷͶ: Cathode ramp at EB mode (during transmition: STANDBY->MANUAL)

ORDER NUMBER ͲxͶͳͳ͹ EMISSION VOLTAGE RAMP AT OPERATE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Emision voltage ramp at OPERATE mode Double V/timeunit Ͳ,Ͳͳ ʹͲͲ

Table ͸.ͷͷ: Emision voltage ramp at OPERATE mode
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ORDER NUMBER ͲxͶͳͳͺ UNIT OF EMISSION VOLTAGE RAMP AT OPERATE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Unit of emision voltage ramp at OPERATEmode INT Ͳ ʹͲ - V/sͳ - V/minʹ - V/h Table ͸.ͷ͸: Unit of emision voltage ramp at OPERATE mode

ORDER NUMBER ͲxͶͳͳͻ EMISSION VOLTAGE RAMP R/W

(DURING TRANSMITION: STANDBY -> MANUAL)

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Emision voltage ramp (during transmition:STANDBY->MANUAL) Double V/ timeunit Ͳ,Ͳͳ ʹͲͲ

Table ͸.ͷ͹: Emision voltage ramp (during transmition: STANDBY->MANUAL)
ORDER NUMBER ͲxͶͳͳA UNIT OF EMISSION VOLTAGE RAMP R/W

(DURING TRANSMITION: STANDBY -> MANUAL)

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Unit of emision voltage ramp (during transmi-tion: STANDBY->MANUAL) INT Ͳ ʹ

Ͳ - V/sͳ - V/minʹ - V/hTable ͸.ͷͺ: Unit of emision voltage ramp (during transmition: STANDBY->MANUAL)
ORDER NUMBER ͲxͶͳͳB SETPOINT FOR TMODE R/W

Bajt Opis Typ Jednostka Min Maxͳ Index (irrelevant) INTʹ-ͻ Setpoint for T mode Double Kelvin Ͳ,Ͳ ͻͻͻͻ,ͻTable ͸.ͷͻ: Setpoint for T mode
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ORDER NUMBER ͲxͶͳͳC RAMP RATE FOR TMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Ramp Rate for T mode Double Actualunit Ͳ,Ͳ ͳͲͲͲ,Ͳ

Table ͸.͸Ͳ: Ramp Rate for T mode
ORDER NUMBER ͲxͶͳͳD RAMP RATE UNIT FOR TMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Ramp Rate unit for T mode INT Ͳ ʹͲ - Actual proces unit/sͳ - Actual proces unit/minʹ - Actual proces unit/hTable ͸.͸ͳ: Ramp Rate unit for T mode

ORDER NUMBER ͲxͶͳͳE SETOPINT FOR dTMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Setpoint for dT mode Double Kelvin/s -ͷ,Ͳ K +ͷ,ͲKTable ͸.͸ʹ: Setpoint for dT mode

ORDER NUMBER ͲxͶͳͳF TRIGGER TEMPERATURE FOR dTMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Trigger temperature fot dT mode Double Kelvin Ͳ,ͲK ͻͻͻͻ,ͻKTable ͸.͸͵: Trigger temperature fot dT mode
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ORDER NUMBER ͲxͶͳʹͲ END TEMPERATURE FOR TMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ End Temperature for T mode Double Kelvin Ͳ,ͲK ͻͻͻͻ,ͻKTable ͸.͸Ͷ: End Temperature for T mode

ORDER NUMBER ͲxͶͳʹͳ THE P PARAMETER OF PID REGULATOR AT TMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ P Parameter of PID regulator at T mode Double ActualUnit Ͳ,ͳ ͳͲͲͲ

Table ͸.͸ͷ: P Parameter of PID regulator at T mode
ORDER NUMBER ͲxͶͳʹʹ THE I PARAMETER OF PID REGULATOR AT TMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ The I parameter of PID regulator at T mode Double second Ͳ ͳͲͲͲTable ͸.͸͸: The I parameter of PID regulator at T mode

ORDER NUMBER ͲxͶͳʹ͵ THE D PARAMETER OF PID REGULATOR AT TMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ The D parameter of PID regulator at T mode Double second Ͳ ͳͲͲͲTable ͸.͸͹: The D parameter of PID regulator at T mode
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ORDER NUMBER ͲxͶͳʹͶ THE P PARAMETER OF PID REGULATOR AT dTMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ The P parameter of PID regulator at dT mode Double Actualunit Ͳ,ͳ ͳͲͲͲ

Table ͸.͸ͺ: The P parameter of PID regulator at dT mode
ORDER NUMBER ͲxͶͳʹͷ THE I PARAMETER OF PID REGULATOR AT dTMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ The I parameter of PID regulator at dT mode Double sekundy Ͳ ͳͲͲͲTable ͸.͸ͻ: The I parameter of PID regulator at dT mode

ORDER NUMBER ͲxͶͳʹ͸ THE D PARAMETER OF PID REGULATOR AT dTMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ The D parameter of PID regulator at dT mode Double second Ͳ ͳͲͲͲTable ͸.͹Ͳ: The D parameter of PID regulator at dT mode

ORDER NUMBER ͲxͶͳʹ͹ Ic LIMIT FOR RES MODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Ic limit for RES mode Double Amper Ͳ ͳʹTable ͸.͹ͳ: Ic limit for RES mode
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DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
ORDER NUMBER ͲxͶͳʹͺ Uc LIMIT FOR RES MODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Uc limit for RES mode Double Volt Ͳ ͶͲTable ͸.͹ʹ: Uc limit for RES mode

ORDER NUMBER ͲxͶͳʹͻ Ic LIMIT FOR EBMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Ic limit for EB mode Double Amper Ͳ ͳʹTable ͸.͹͵: Ic limit for EB mode

ORDER NUMBER ͲxͶͳʹA Uc LIMIT FOR EBMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Uc limit for EB mode Double Volt Ͳ ͶͲTable ͸.͹Ͷ: Uc limit for EB mode

ORDER NUMBER ͲxͶͳʹB Ie LIMIT FOR EBMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Ie limit for EB mode Double mA Ͳ ͵ͲͲTable ͸.͹ͷ: Ie limit for EB mode

ORDER NUMBER ͲxͶͳʹC Ue LIMIT FOR EBMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Ue limit for EB mode Double Volt ͳ ͳͲͲͲTable ͸.͹͸: Ue limit for EB mode
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ORDER NUMBER ͲxͶͳʹD OUTPUT SIGNAL Ue/Uc(Ic) R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Output signal Ue/Uc(Ic) INT Ͳ ͳͲ- output Ueͳ- output Uc/Ic (module dependent)Table ͸.͹͹: Output signal Ue/Uc(Ic)

ORDER NUMBER ͲxͶͳʹE READ/WRITE OF Uc TARGET VALUE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Read/Write of Uc target value Double V Ͳ ͶͲTable ͸.͹ͺ: Read/Write of Uc target value

ORDER NUMBER ͲxͶͳʹF READ ACTUAL VALUE OF Uc R

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Read actual value of Uc Double V Ͳ ͶͲTable ͸.͹ͻ: Read actual value of Uc

ORDER NUMBER ͲxͶͳ͵Ͳ READ/WRITE OF Ue TARGET VALUE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Read/Write of Ue target value Double V Ͳ ͳͲͲͲTable ͸.ͺͲ: Read/Write of Ue target value

ORDER NUMBER ͲxͶͳ͵ͳ READ ACTUAL VALUE OF Ue R

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Read actual value of Ue Double V Ͳ ͳͲͲͲTable ͸.ͺͳ: Read actual value of Ue
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ORDER NUMBER ͲxͶͳ͵ʹ READ/WRITE OF Ic TARGET VALUE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Read/Write of Ic target value Double A Ͳ ͳʹTable ͸.ͺʹ: Read/Write of Ic target value

ORDER NUMBER ͲxͶͳ͵͵ READ ACTUAL VALUE OF Ic R

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Read actual value of Ic Double A Ͳ ͳʹTable ͸.ͺ͵: Read actual value of Ic

ORDER NUMBER ͲxͶͳ͵Ͷ READ ACTUAL VALUE OF Ie R

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Read actual value of Ie Double A Ͳ Ͳ,͵Table ͸.ͺͶ: Read actual value of Ie
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ORDER NUMBER ͲxͶͳ͵ͷ COOLING VALVE MODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Cooling Valve mode INT Ͳ ʹͲ-Still OFFͳ-Still ONʹ-Auto Table ͸.ͺͷ: Cooling Valve mode

ORDER NUMBER ͲxͶͳ͵͸ COOLOING VALVE TRIGER TEMPERATURE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Cooling Valve trigger temperature Double Kelvin Ͳ,ͲK ͻͻͻͻ,ͻKTable ͸.ͺ͸: Cooling Valve trigger temperature

ORDER NUMBER ͲxͶͳ͵͹ RAMP OF OUTPUT CONTROLLED BY PID R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Ramp of outlet controlled by PID Double %/Unit Ͳ,Ͳ% ͳͲͲ,Ͳ%Table ͸.ͺ͹: Ramp of outlet controlled by PID

ORDER NUMBER ͲxͶͳ͵ͺ RAMP UNIT OF OUTLET CONTROLLED BY PID R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Ramp unit of outlet controlled by PID INT ͳ ʹͲ-%/sͳ-%/minʹ-%/h Table ͸.ͺͺ: Ramp unit of outlet controlled by PID
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ORDER NUMBER ͲxͶͳ͵ͻ VACUUM INTRELOCK ON/OFF R/W

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ Vaccum Interlock ON/OFF INT Ͳ ͳͲ-Vacuum Interlock WYŁ.ͳ-Vacuum Interlock WŁ.Table ͸.ͺͻ: Vaccum Interlock ON/OFF

ORDER NUMBER ͲxͶͳ͵A ACTUAL PROCESS VALUE R

Byte Description Type Unit Min
value

Max
valueͳ Index (irrelevant) INTʹ-ͻ Actual Process Value Double Kelvin orVoltageTable ͸.ͻͲ: Actual Process Value
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͸.ͻ.͵ VACUUM GAUGE ORDERS - FUNCTION CODE ͲxͲͳ..

ORDER NUMBER ͲxͲͳͲͳ ACTUAL VACUUM GAUGE VALUE R

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ-ͻ Value DOUBLE mbarTable ͸.ͻͳ: Read actual vacuum gauge value

ORDER NUMBER ͲxͲͳͲʹ ACTUAL VACUUM GAUGE ANALOG VALUE R

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ-ͻ Value DOUBLE VTable ͸.ͻʹ: Read actual vacuum gauge analog value

ORDER NUMBER ͲxͲͳͲ͵ VACUUM GAUGE UNIT R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ Unit:Ͳ - mbarͳ - Torrʹ - Pa͵ - psia Table ͸.ͻ͵: Vacuum gauge unit

ORDER NUMBER ͲxͲͳͲͶ NO SENSOR IN THE VACUUM GAUGE R

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ State: Ͳ - False, ͳ - True Bool Ͳ ͳTable ͸.ͻͶ: Read no sensor state
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DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
ORDER NUMBER ͲxͲͳͲͷ VACUUM GAUGE STATUS R

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ Status: BYTE-ͳ - "Sensor Break!"Ͳ - Vacuumͳ - "Wait for emission"ʹ - "No Emission"͵ - "Wait for ignition"Ͷ - "Not Calibrated"ͷ - Voltage͸ - "Degasing " + time͹ - "Exter. Setpoint"ͺ - "Low Pressure"ͻ - "High Pressure"ͳͲ - "Ͳ.ͲͲe+ͲͲ" Table ͸.ͻͷ: Read vacuum gauge status

ORDER NUMBER ͲxͲͳͲ͸ LOW SETPOINT IN MBAR R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ-ͻ Setpoint value DOUBLE mbarTable ͸.ͻ͸: Set/Read LOW Setpoint in mbar

ORDER NUMBER ͲxͲͳͲ͹ HIGH SETPOINT IN MBAR R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ-ͻ Setpoint value DOUBLE mbarTable ͸.ͻ͹: Set/Read HIGH Setpoint in mbar
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ORDER NUMBER ͲxͲͳͲͺ LOW SETPOINT IN VOLTS R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ-ͻ Setpoint value DOUBLE VTable ͸.ͻͺ: Set/Read LOW Setpoint in volts

ORDER NUMBER ͲxͲͳͲͻ HIGH SETPOINT IN VOLTS R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ-ͻ Setpoint value DOUBLE VTable ͸.ͻͻ: Set/Read HIGH Setpoint in volts

ORDER NUMBER ͲxͲͳͲA TRIGGER STATE R

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ State: Ͳ - Off, ͳ - Bool Ͳ ͳTable ͸.ͳͲͲ: Read trigger state
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ORDER NUMBER ͲxͲͳͲB GAUGE TYPE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ Type: BYTEͲ - CTRͻͲͳ - TTRͻͲʹ - TTRʹͳͳ͵ - PTRʹʹͷͶ - PTRͻͲͷ - ITRͻͲ͸ - ITRͳͲͲ͹ - Baratronͺ - ANALOG INͻ - MKS ͻ͵͹AͳͲ - PGͳͲͷͳͳ - MGͳ͵/ͳͶͳʹ - PKR ʹͷͳͳ͵ - PCR ʹͺͲͳͶ - ATMION Table ͸.ͳͲͳ: Set/Read gauge type

ORDER NUMBER ͲxͲͳͲC CTRͻͲ/ͻͳ FULL SCALE PARAMETER R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ FS: BYTEͲ - Ͳ.ͳ Torrͳ - ͳ Torrʹ - ͳͲ Torr͵ - ͳͲͲ TorrͶ - ͳͲͲͲ TorrTable ͸.ͳͲʹ: Set/Read full scale parameter for CTRͻͲ/ͻͳ gauge unit
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ORDER NUMBER ͲxͲͳͲD Baratron FULL SCALE PARAMETER R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ FS: BYTEͲ - ͳͲ Torrͳ - ͷͲ Torrʹ - ͳͲͲ Torr͵ - ͷͲͲ TorrͶ - ͳͲͲͲ Torrͷ - ʹͲ psia͸ - ͵Ͳ psia͹ - ͷͲ psiaͺ - ͸Ͳ psiaͻ - ͳͲͲ psiaͳͲ - ʹͷͲ psiaͳͳ - ͷͲͲ psiaͳʹ - ͹ʹͷ psiaͳ͵ - ͳͲͲͲ psiaͳͶ - ʹͲͲͲ psiaͳͷ - ͵ͲͲͲ psiaTable ͸.ͳͲ͵: Set/Read full scale parameter for Baratron gauge unit
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DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
ORDER NUMBER ͲxͲͳͲE TYPE OF GAS R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ Typ of gas: BYTEͲ - Airͳ - Heʹ - Ne͵ - ArͶ - Krͷ - Xe͸ - Hʹ͹ - COͺ - deϐine Table ͸.ͳͲͶ: Set/Read type of gas

ORDER NUMBER ͲxͲͳͲF DEFINED GAS FACTOR R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ-ͻ Gas factor value DOUBLETable ͸.ͳͲͷ: Set/Read deϐined gas factor

ORDER NUMBER ͲxͲͳͳͲ DEGASS POSSIBILITY R

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ Possibility: BYTE Ͳ ͵Ͳ - degas possibleͳ - vacuum gauge damagedʹ - meter does not support degas͵ - too low vacuum in chamber, to start the de-gassing Table ͸.ͳͲ͸: Read degas possibility
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ORDER NUMBER ͲxͲͳͳͳ DEGAS STATE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ Ͳ - OFF, ͳ - ON BYTE Ͳ ͵Table ͸.ͳͲ͹: Set/Read degas state

ORDER NUMBER ͲxͲͳͳʹ DEGAS TIME R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ-ͷ Time LONG SecondsTable ͸.ͳͲͺ: Set/Read degas time

ORDER NUMBER ͲxͲͳͳ͵ READ REMAINING DEGAS TIME R

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ-ͷ Time LONG SecondsTable ͸.ͳͲͻ: Read remaining degas time

ORDER NUMBER ͲxͲͳͳͶ EMISSION STATE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ Emission: Ͳ - OFF, ͳ - ON BYTETable ͸.ͳͳͲ: Set/Read emission state

ORDER NUMBER ͲxͲͳͳͷ READ EMISSION STATE FROM VACUUM GAUGE R

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ Emission: Ͳ - OFF, ͳ - ON BYTETable ͸.ͳͳͳ: Read emission state from vacuum gauge
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DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL

ORDER NUMBER ͲxͲͳͳ͸ FILTRATION LEVEL OF VACUUMMEASUREMENT R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳ ʹʹ Filtration level: BYTEͲ - lowͳ - mediumʹ - highTable ͸.ͳͳʹ: Set/Read ϐiltration level of vacuummeasurement
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REMOTE CONTROL DUAL MODE HEATING POWER SUPPLY
͸.ͻ.Ͷ DIGITAL OUTPUTS ORDERS - FUNCTION CODE ͲxͲ͵..

ORDER NUMBER ͲxͲ͵Ͳͳ ASSIGNMENT OF RELAYS FUNCTION R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTERelay (Out) number. From ͳ to number of all re-laysʹ Assigned function code: BYTECode corresponds to the position of function inthe menu "Relay Outputs/Out x".For example, if the menu looks as below:

Relay Outputs

Out ͷ

Setpoint ͷ

Setpoint ͸

Still OFF

Still ON

NoneCode of function Still OFF is ͵Table ͸.ͳͳ͵: Assigning of relays function
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DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
͸.ͻ.ͷ DIGITAL INPUTS ORDERS - FUNCTION CODE ͲxͲͶ..

ORDER NUMBER ͲxͲͶͲͳ ASSIGNMENT OF FUNCTION TO THE INPUT R/W

Byte Description Type Unit Min
value

Max
valueͳ Index ͳ: Channel number BYTE ͳʹ Index ʹ: Function code. BYTEͳ - Interlockʹ - Operate On͵ - Operate OffͶ - Pressure Emiss ONͷ - Pressure Emiss OFF͸ - Open Shutter͹ - Close Shutterͺ - Zero Thicknessͻ - Zero TimeͳͲ - Remote ControlAvailability of functions is device dependent.͵ Digital Input number. From ͳ to number of all in-puts BYTE ͳ

Table ͸.ͳͳͶ: Assignment of functions to the input
ORDER NUMBER ͲxͲͶͲʹ DIGITAL INPUTS SENSE CONTROL R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTE ͳDigital Input number. From ͳ to number of all in-putsʹ Sense: ͳ Ͷͳ - Low levelʹ - High level͵ - Falling edgeͶ - Rising edge Table ͸.ͳͳͷ: Digital inputs sense control
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REMOTE CONTROL DUAL MODE HEATING POWER SUPPLY
͸.ͻ.͸ ANALOG OUTPUTS ORDERS - FUNCTION CODE ͲxͲͷ..

ORDER NUMBER ͲxͲͷͲͳ SIGNAL SOURCE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTE ͳOut number. From ͳ to number of all analog outsʹ Assigned signal source: BYTE ͳCorresponds to thepositionof signal source in themenu "Source" of Analog out channel.For example, if the menu looks as below:

Source

Pressure ͷ

Pressure ͸

Usource

Iemis

NoneCode of signal source Iemi is ͶTable ͸.ͳͳ͸: Set/Read signal source
ORDER NUMBER ͲxͲͷͲʹ RETRANSMISSIONMODE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTE ͳOut number. From ͳ to number of all analog outsʹ Retransmission mode: BYTE ͳ ͵ͳ - rangeʹ - ͳ to ͳ͵ - exponent Table ͸.ͳͳ͹: Set/Read work mode
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DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
ORDER NUMBER ͲxͲͷͲ͵ RETRANSMISSION SCALE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTE ͳOut number. From ͳ to number of all analog outsʹ Retransmission scale: BYTE ͳ ʹͳ - linearʹ - logarithmic Table ͸.ͳͳͺ: Set/Read retransmission scale

ORDER NUMBER ͲxͲͷͲͶ MINIMUM VALUE OF RETRANSMITTED PARAMETER R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTE ͳOut number. From ͳ to number of all analog outsʹ-ͻ Minimum value DOUBLEUnit and min/max is signal source dependentTable ͸.ͳͳͻ: Set/Read minimum value of the retransmitted parameter.

ORDER NUMBER ͲxͲͷͲͷ MAXIMUM VALUE OF RETRANSMITTED PARAMETER R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTE ͳOut number. From ͳ to number of all analog outsʹ-ͻ Maximum value DOUBLEUnit and min/max is signal source dependentTable ͸.ͳʹͲ: Set/Read maximum value of the retransmitted parameter.

ORDER NUMBER ͲxͲͷͲ͸ MINIMUM VALUE OF THE OUTPUT VOLTAGE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTE ͳOut number. From ͳ to number of all analog outsʹ-ͻ Output voltage DOUBLE V Ͳ ͳͲTable ͸.ͳʹͳ: Set/Read minimum value of the output voltage.
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REMOTE CONTROL DUAL MODE HEATING POWER SUPPLY

ORDER NUMBER ͲxͲͷͲ͹ MAXIMUM VALUE OF THE OUTPUT VOLTAGE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTE ͳOut number. From ͳ to number of all analog outsʹ-ͻ Output voltage DOUBLE V Ͳ ͳͲTable ͸.ͳʹʹ: Set/Read maximum value of the output voltage.

Page ͳ͹͸ User manual rev. ͳ



DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
͸.ͻ.͹ ANALOG INPUTS ORDERS - FUNCTION CODE ͲxͲ͸..

ORDER NUMBER ͲxͲ͸Ͳͳ ASSIGNMENT OF INPUT TO THE FUNCTION R/W

Byte Description Type Unit Min
value

Max
valueͳ Index: BYTE ͳ ͳCode controlled functionCode corresponds to the position of function inthe menu "Analog Inputs -> Controlled Value".For example, if the menu looks as below:

Analog Inputs

Controlled Value

U source

I emisCode of function I emis is ʹʹ The number of analog input assigned to the func-tion BYTE Ͳ
Ͷ - no input assignedTable ͸.ͳʹ͵: Assignment of input to the function

ORDER NUMBER ͲxͲ͸Ͳʹ INPUT RANGE MINIMAL VALUE ( ͲV ) R/W

Byte Description Type Unit Min
value

Max
valueͳ Analog Input number BYTE ͳʹ-ͻ Value DOUBLE V Ͳ ͳͲTable ͸.ͳʹͶ: Analog inputs minimal input range

ORDER NUMBER ͲxͲ͸Ͳ͵ INPUT RANGE MAXIMAL VALUE ( ͳͲV ) R/W

Byte Description Type Unit Min
value

Max
valueͳ Analog Input number BYTE ͳʹ-ͻ Value DOUBLE V Ͳ ͳͲTable ͸.ͳʹͷ: Analog inputs maximal input range
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REMOTE CONTROL DUAL MODE HEATING POWER SUPPLY
͸.ͻ.ͺ PID REGULATOR ORDERS - FUNCTION CODE ͲxͲͻ..

ORDER NUMBER ͲxͲͻͲͳ SETPOINT VALUE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ Setpoint value DOUBLE KTable ͸.ͳʹ͸: Setpoint value

ORDER NUMBER ͲxͲͻͲʹ ACTUAL SETPOINT VALUE R

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ Actual setpoint value DOUBLE KTable ͸.ͳʹ͹: Actual setpoint value

ORDER NUMBER ͲxͲͻͲ͵ PID REGULATOR TYPE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ Regulator type BYTEͲ - Tͳ - delta T Table ͸.ͳʹͺ: Regulator type

ORDER NUMBER ͲxͲͻͲͶ P parameter - T mode R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ P parameter DOUBLE KTable ͸.ͳʹͻ: Regulator T mode - P parameter
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DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
ORDER NUMBER ͲxͲͻͲͷ I parameter - T mode R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ I parameter DOUBLE secTable ͸.ͳ͵Ͳ: Regulator T mode - I parameter

ORDER NUMBER ͲxͲͻͲ͸ D parameter - T mode R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ D parameter DOUBLE secTable ͸.ͳ͵ͳ: Regulator T mode - D parameter

ORDER NUMBER ͲxͲͻͲ͹ P parameter - dT mode R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ P parameter DOUBLE KTable ͸.ͳ͵ʹ: Regulator dT mode - P parameter

ORDER NUMBER ͲxͲͻͲͺ I parameter - dT mode R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ I parameter DOUBLE secTable ͸.ͳ͵͵: Regulator dT mode - I parameter

ORDER NUMBER ͲxͲͻͲͻ D parameter - dT mode R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ D parameter DOUBLE secTable ͸.ͳ͵Ͷ: Regulator dT mode - D parameter
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REMOTE CONTROL DUAL MODE HEATING POWER SUPPLY
ORDER NUMBER ͲxͲͻͲA ASSIGNMENT OF THE INPUT PARAMETER R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ Input parameter BYTETable ͸.ͳ͵ͷ: Input parameter

ORDER NUMBER ͲxͲͻͲB SETPIONTMAX VALUE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ Setpiont max value DOUBLE KTable ͸.ͳ͵͸: Setpoint max value

ORDER NUMBER ͲxͲͻͲC SETPIONTMIN VALUE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ Setpiont min value DOUBLE KTable ͸.ͳ͵͹: Setpoint min value

ORDER NUMBER ͲxͲͻͲD RAMP RATE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ Ramp rate value DOUBLE KTable ͸.ͳ͵ͺ: Ramp rate value

ORDER NUMBER ͲxͲͻͲE RAMP RATE UNIT R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ Ramp rate unit BYTETable ͸.ͳ͵ͻ: Setpoint max value

Page ͳͺͲ User manual rev. ͳ



DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
ORDER NUMBER ͲxͲͻͲF TRIGGER TEMPERATURE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ Trigger temperature DOUBLE KTable ͸.ͳͶͲ: Trigger temperature

ORDER NUMBER ͲxͲͻͳͲ END TEMPERATURE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ End temperature DOUBLE KTable ͸.ͳͶͳ: End temperature

ORDER NUMBER ͲxͲͻͳͳ PID OUTPUT R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͻ PID Output DOUBLE %Table ͸.ͳͶʹ: PID Output

ORDER NUMBER ͲxͲͻͳʹ SET AUTOTUNE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ Autotune BYTETable ͸.ͳͶ͵: Set autotune
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REMOTE CONTROL DUAL MODE HEATING POWER SUPPLY
ORDER NUMBER ͲxͲͻͳ͵ AUTOTUNE STATE R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ Autotune state BYTETable ͸.ͳͶͶ: Autotune state
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DUAL MODE HEATING POWER SUPPLY REMOTE CONTROL
͸.ͻ.ͻ OPERATE TIMER ORDERS - FUNCTION CODE Ͳxͳͳ..

ORDER NUMBER ͲxͳͳͲͳ TIMER COUNTING DIRECTION R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ Counting direction BYTE Ͳ ͳͲ - downͳ - up Table ͸.ͳͶͷ: Timer counting direction

ORDER NUMBER ͲxͳͳͲʹ OPERATE TIME R

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͷ Operate time LONG secTable ͸.ͳͶ͸: Operate time

ORDER NUMBER ͲxͳͳͲ͵ OPERATE TIME SETPOINT R/W

Byte Description Type Unit Min
value

Max
valueͳ Index BYTE ͳʹ-ͷ Operate time setpoint LONG secTable ͸.ͳͶ͹: Operate time setpoint
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MAINTANCE AND SERVICE DUAL MODE HEATING POWER SUPPLY
͹ MAINTANCE AND SERVICE
͹.ͳ MAINTANCEThe HEAT͵ does not require any special maintenance work.
͹.ʹ CLEANINGFor cleaning of the outside of the device, a slightly moistened cloth will usually do. Do not use anyaggressive or abrasive cleaning agents.

Mains voltage.Components inside of the HEAT͵ are components at mains voltage. Do not in-sert any objects through the louvers of the device. Protect the device from liq-uids. Do not open the device.
͹.͵ FIRMWARE UPGRADEOn the pictures below we will use the names of {device_name} and {version}:• {device_name} in this case means HEAT͵ .• {version} is in numerical form and contains ͵ digits separated by a dots. E.g: ͳ.Ͳ.Ͳ or ͵.ͳ.ͷ

Firmware upgradeDuring the upgrade, do not turn off the HEAT͵ or disconnect it from the walloutlet. Failure to do so may cause damage to the HEAT͵ , with the result thatthe unit is not unϐit for use and will require repair.
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DUAL MODE HEATING POWER SUPPLY MAINTANCE AND SERVICE
In order to update the software/ϐirmware via USB the USBmemory stick must be formatted as FAT/ FAT͵ʹ. Then simply copy the update ϐile received from us to the memory stick and insert into theUSB slot on the front of the HEAT͵ . The “NewUSBDevice Detected” hint will appear on the bottomof the screen.

Figure ͹.ͳ: USB detected hint
TheUSBmenu is accessedby clicking theUSB iconon thebottomof the screen. This displays severaloptions:• see list of found ϐirmware,• copy user manual to USB,• un-mount USB drive,• export log ϐile onto USB,• see list of videos on USB,• copy new language to device,
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MAINTANCE AND SERVICE DUAL MODE HEATING POWER SUPPLY

Figure ͹.ʹ: USB menu
Toupdate the current version to a newer version, select the FirmwareUpdates option. To acceleratethe search for updates on the USB drive, delete all ϐiles except the updates.

Figure ͹.͵: Firmware list
In order to choose one of the updates simply click on the name. The “Do you want to updateϐirmware to selected version? After whole procedure device will be rebooted” phrase will appear.Selecting No returns the user to the main menu of Firmware Updates. It is highly recommended toϐinish all the work on the device and save your data before pressing the “Yes” button.
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DUAL MODE HEATING POWER SUPPLY MAINTANCE AND SERVICE

Figure ͹.Ͷ: Restart messageAfter selecting to proceed with the update, the device will stop and the updating procedure will beinitiated. The update process takes a fewminutes during which time the screen below is displayed.

Figure ͹.ͷ: Updating ϐirmware
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MAINTANCE AND SERVICE DUAL MODE HEATING POWER SUPPLY
Upon successful installation, the message with "updated" statuses should be displayed.

Figure ͹.͸: Update summary example
Select “OK” to reboot the device and ϐinish the upgrade.
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DUAL MODE HEATING POWER SUPPLY MAINTANCE AND SERVICE
͹.͵.ͳ AUTO UPDATEThe auto-update feature compares the current version of main-board and bus ϐirmware with soft-ware. In case of any mismatch (for example if the micro SDHC card was swapped) the user will beinformed with a blinking exclamation icon.• To synchronize the ϐirmware, select the exclamation icon.• The screen below is displayed. If the “Recommended Updates” message is visible, tap the“Auto Update” button in order to synchronize ϐirmware and software. Then follow the proce-dure from the previous section Upgrading ϐirmware via USB.

Figure ͹.͹: Auto update ͳ

Figure ͹.ͺ: Auto update ʹ
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MAINTANCE AND SERVICE DUAL MODE HEATING POWER SUPPLY
͹.Ͷ PREBOOT ENVIRONMENTTo run the Preboot application press on the logo at HEAT͵ startup (͹.ͻ).

Figure ͹.ͻ: Enter into preboot environmentThe Preboot Environment is an application to boot the HEAT͵ . Its main task is to launch the de-vice in the version selected by the user. It can also be used to run other tools, such as the gaugecalibration application.The main menu consist three options:• Reboot – rebooting HEAT͵ .• Continue booting – close Preboot Environment and continue starting HEAT͵ .• Continue booting (photo mode) – allow to run device with screenshot function.
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DUAL MODE HEATING POWER SUPPLY MAINTANCE AND SERVICE
͹.Ͷ.ͳ BOOTMENUBoot menu allows the user set which version of the HEAT͵ and Preboot Environment will be runafter the start of device. In order to switch software version, click on “Software boot version” combobox.

Figure ͹.ͳͲ: Boot menuThen select one of the available versions, for example default.

Figure ͹.ͳͳ: Switch software versionTo apply changes press Apply button. From now the default version will be automatically run afterrestarting HEAT͵ .

Figure ͹.ͳʹ: Message box conϐirming the changed settings
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MAINTANCE AND SERVICE DUAL MODE HEATING POWER SUPPLY
͹.Ͷ.ʹ TOOLS MENUThe Tools menu allows the user to run applications such as touch screen or power supply calibra-tion.

Figure ͹.ͳ͵: Tools menuIn order to select one of the applications, tap the desired application from the tools combo box andtap the Run button.

Figure ͹.ͳͶ: Selecting additional tool
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DUAL MODE HEATING POWER SUPPLY MAINTANCE AND SERVICE
͹.Ͷ.͵ NETWORK TABFrom this tab the user can conϐigure the IP address, netmask and enable / disable DHCP.

Figure ͹.ͳͷ: Network tabAfter tapping on one of the editable ϐields, the numeric panel for editing values will appear . Inputvalues can be completed by tapping X button in the upper-left corner of the screen.

Figure ͹.ͳ͸: Numeric panel
͹.Ͷ.Ͷ TEST TABFrom this tab the user can test the speaker.

Figure ͹.ͳ͹: Test tab
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STORAGE AND DISPOSAL DUAL MODE HEATING POWER SUPPLY
ͺ STORAGE AND DISPOSAL
ͺ.ͳ PACKINGPlease retain the original packaging. The packaging is required for storing the HEAT͵ and for ship-ping it to an authorized PREVAC service center.
ͺ.ʹ STORAGEThe HEAT͵ should only be stored in a dry room. The following requirements must be met:

PARAMETER VALUEAmbient temperature -ʹͲ...ͷͲ°CHumidity as low as possible; preferably in an air-tight plastic bag with a desiccantTable ͺ.ͳ: Storage parameters
ͺ.͵ DISPOSALThe product must be disposed of in accordance with the relevant local regulations for the environ-mentally safe disposal of systems and electronic components.
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