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About this Document

Product Identification

Validity

Intended Use

This document describes the functionality and programming of the Profibus inter-
face of the FRG-720 gauge.

[@ For safety information on and technical data of the gauge, please refer
to the respective operating manuals (— LJ [1],[2]).

In information referring to the ionization vacuum measuring part of the gauge, the
short designation "BA" (Bayard-Alpert measuring principle) is used.

The designation "Pirani" is used in information referring to the Pirani vacuum
measuring part of the gauge.

In all communications with Agilent, please specify the information on the product
nameplate. For convenient reference copy that information into the space provided
below.

Agilent Lexington MA 02421 USA
Model:

1 L PN: o ﬁ\’
N SN:_ o
\Y W
Made in Liechtenstein

This document applies to products with part numbers

FRG-720 (with Profibus interface and 2 switching functions)
FRG720KF25SP (DN 25 I1SO-KF)
FRG720CF35SP (DN 40 CF-R)

The part number (PN) can be taken from the product nameplate.

The FRG-720 gauge has been designed for vacuum measurement of gases in the
pressure range of 5x10™° ... 1000 mbar.

It must not be used for measuring flammable or combustible gases in mixtures
containing oxidants (e.g. atmospheric oxygen) within the explosion range.

The gauge can be operated in connection with an Agilent AGC-100 Vacuum
Gauge Controller, an Agilent Turbo AG Rack Controller, or with another controller.
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Functional Principle

Trademark

The functions of the gauges are described in their respective operating manuals
(&> E[1.[2)).

The integrated Profibus interface allows operating the gauge in connection with
other suitable devices in a Profibus network according to the standard described in
L (3], [4].

SEMI® Semiconductor Equipment and Materials International, California
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1 General Data

1.1 Data Rate The gauge supports all data rates defined in the EN 50170 standard (— £l [4]) up
to 12 Mbaud. Automatic data rate setting is supported. Alternatively, a fixed data
rate can be selected.

1.2 Device Address The device address (= node address) must be set via two rotary switches when the
gauge is installed.

For unambiguous identification of the gauge in a Profibus environment, a node
address is required. The node address setting is made on the gauge.

ADDRESS The node address (0 ... 1254ec) is set in hexadecimal form
weo Lo (00 ... 7Dhey) Via the "ADDRESS" switches. The "MSD" switch
2048 2416 is used for setting the high-order address nibble and the "LSD"

0-( )80 )8 - L .
A TR switch for defining the low-order address nibble.
[} C

MSD LSD

Example: Node address = 7Dnex: ‘ C

The node address is polled by the firmware when the gauge is switched on. If the
setting deviates from the stored value, the new value is taken over into the
NVRAM. If a value >7Dnex (>1254¢c) is entered, the node address setting currently
stored in the device remains valid. However, the address can be set via the
Profibus master with the "Set Slave Address" service. This address setting will be
stored in the EEPROM of the gauge.

1.3 Ident Number The ident number assigned to the gauges by the PNO (— [ [3]) is:
Gauge Ident number (hexadecimal)
FRG-720 06A9
1.4 Configuration Data Depending on the standard telegrams used (— section "Cyclic Message Tele-

grams"), the following configuration data have to be transmitted to the gauge
during the configuration phase:

Standard telegram Standard telegram | Configuration data
Master = Slave Slave = Master

- 2 0x44, 0x84, 0x05, 0x05, 0x05,
0x03

- 3 0x44, 0x86, 0x05, 0x05, 0x05,
0x08

1 4 0xC6, 0x87, 0x8c, 0x0A, Ox0A,
0x05, 0x05, 0x05, 0x03

1 5 0xC6, 0x87, Ox8E, Ox0A, Ox0A,
0x05, 0x05, 0x05, x08
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1.5 User Parameter Data Depending on the pressure unit setting (= data unit), the following configuration

string has to be transmitted to the gauge (parameter data in hexadecimal format):

Pressure unit | User parameter data string
COUNTS 00 00 00 03 E9
Torr 00 00 00 05 15
Micron 00 00000516
mbar 00000005 1C
Pascal 00 00 00 051D

D |f COUNTS is selected as pressure unit, a value is output, which can be con-

verted into a corresponding pressure value by means of a formula (— section
"Analog Sensor Input Function Block" for more information).

1.6 Types of
Communication

FRG-720 works according to the Profibus DPV1 specification and can be ad-
dressed in cyclic or acyclic data traffic (— EJ [3]).

Acyclic data traffic should be used to make device or process specific settings such
as definition of the Safe Values, Safe States etc. or for reading or writing of rarely
used attributes.

Cyclic data traffic is used for continuous exchange of the required process para-
meter values, i.e. pressure value and status indications. A number of standard
telegrams are available for cyclic data traffic. They can be selected according to
requirements (— section "Cyclic Message Telegrams").
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2 Data Exchange Mode

2.1 Acyclic Data Trans- The reading and writing operations defined in the Profibus are based on a slot
mission with Profibus index address scheme. In FRG-720, all device functions are organized in the

DPV1 Functionality following blocks:

e A device block describing all organizational parameters of the gauge (serial
number, manufacturer, software version, ...)

¢ An Analog Sensor Function Block describing the function of the pressure pres-
entation

¢ An Analog Sensor Transducer Block describing the physical interface between
the gauge and the process (emission current, ion current, ...).
The block model is described in detail in section "Block Model".

Each block is assigned to a separate slot. The exact assignment
Block = Slot = Index is described in section "Block Model". The Device Block is
assigned to Slot 0, the transducer and functional blocks to Slot 1.

Block, slot and Index
index ignment
dex assignme 254
Device Block_1 Block 2 Block_3
Block
0 )S—>
0 1 2 3

There are 254 indices per slot. The indices can have a width of 255 bytes. All val-
ues that can be accessed via Profibus have to be mirrored to one of these slots/
indices.

The parameters are generally numbered in ascending order, starting with index 16.
Services such as "Degas On" or "Full scale" are numbered in descending order,
starting with index 15.
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Assignment of the block ele- Index A
ments to the slot indices
<254 —
Parameter_n Block_Type_Name
Block_x Attributes
Parameter 2
Parameter 1
16— Parameter_0
Operation_1 Public
Operation_2 ontional Operations Public
Operation_n P optional
0+ :
Private
2.2 Structure of the Cyclic In Data Exchange mode, the DP master class 1 cyclically transmits data from and
Data Teleg rams in Data to all slaves that are connected to the bus.

In this document, data transmitted from the slave to the master are called "input
data" and data transmitted from the master to the slave are called "output data".

Exchange Mode

The input and output data of the FRG-720 have two logic parts:

1) the parameter channel
2) the process data channel

There is a number of standard telegrams, consisting of:

a) the parameter channel only

b) the process data channel only

¢) both, the parameter and process data channel

The parameter channels allows masters without Profibus DPV1 to access device

specific parameters that are not part of the normal cyclic data telegram. For mas-
ters with Profibus DPV1, no parameter channel is required.

Input data The input data (transmitted by the FRG-720) consist of the 8 bytes of the para-
meter channel (if there is a parameter channel in the standard telegram) and of
5 ... 7 bytes of process data depending on the selected standard telegram.

Byte Byte
1‘2|3|4|5‘6|7|8 9‘10|11|12‘13|14|15
Parameter channel Process data

PKE IN |res. PWE
D
Where: PKE = Parameter Signature Value = Reading or writing com-
mand and definition of the slot
IND = Sub Index = Index No. of the index to be
read (— "Block Model")
res. = reserved
PWE = Process Value = Value to be read or written
Output data The output data (transmitted by the master) consist of 8 bytes of the parameter

channel or, if there is no parameter channel in the standard telegram, of O bytes.

Byte
1 ‘ 2 | 3 | 4 | 5 ‘ 6 | 7 | 8
Parameter channel
PKE ||ND|res.| PWE
10
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2.2.1 Parameter Channel The structure of the parameter channel is described in the table below.

The parameter channel (called PKW Interface hereinafter) consists of 8 bytes.

Octets
1|2]|3]|als]e]7]s
PKE | IND | res. PWE

The PKW Interface allows reading and writing of slave parameters with a maximum
data length of 4 bytes. Strings cannot be read.

The slave generates exactly one response per instruction transmitted by the
master. The instruction and response cannot be blocked. This means that exactly
one instruction per output telegram can be transmitted to the slave and that exactly
one response per input telegram can be transmitted to the master. 4 bytes of actual
data can thus be transmitted at a time.

2.2.1.1 PKE Parameter The instruction and response are represented in the first two bytes (PKE) of the
Signature Value parameter channel:
Bit position
15|14 1312|1100 l8|7]l6]5]4al3]2]1]0
AK res. Slot
Where: Bits | Meaning

15 ... 12 | AK = Instruction/response signature
11 ... 8 | Reserved

7 ... 0 | Define the slot from which data are read or onto which a
value is to be written

Instruction signature In Master = Slave communication, the AK field contains the instruction signature
of the master.

In Slave = Master communication, the AK field contains the instruction signature

of the slave.

AK | Function AK Function AK
Master = Slave normal | Slave = Master error
(Instruction signature) (Response signature)

No instruction 0 No response
1 | Read parameter value 1 Transmit parameter value 7Y
(word)
2 Transmit parameter value
(double word)
11 Transmit parameter value
(byte)
2 | Write parameter value 1 Transmit parameter value 7Y
(data type: word) (word)
3 | Write parameter value 2 Transmit parameter value 7Y
(data type: double word) (double word)

10 | Write parameter value 11 Transmit parameter value 7Y

(data type: byte) (byte)

Y Instruction cannot be executed (error code)

On the left of the table, the instruction signatures of the master are listed according
to their function. On the right of the table, the corresponding normal responses (AK
Normal) and error codes (AK Error) transmitted by the slave are listed.

11
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Instruction — response
sequence

PWE Parameter
Process Value

Error Code
(Error Message)

1) The master transmits an instruction to the slave and repeats that instruction
until it receives a response from the slave.

2) The slave keeps transmitting the response to the instruction until the master
transmits a new instruction.

3) The master marks the end of the first instruction cycle by setting AK to zero.

Only after that, a new instruction/response cycle may be started.

The PWE represents the data element to be transmitted.

If a byte is to be transmitted, that byte has to be in position 8 of the parameter

channel.

Integers are transmitted with bytes 7 and 8. Double integer and float values are

transmitted wit

In the event of a transmission error (AK response signature = 7), the slave trans-

h bytes 5 ... 8.

mits an error code in byte positions 7 and 8 (data type: INT16).

Error code | Meaning

0 Undefined slot
1 Parameter not changeable

2 Lower or upper value range limit overflow
3 Index error
5 Data type error

17 Instruction not allowed in this state

18 Other errors

201 Already in requested state

202 Object state conflict

The following diagram shows an example of a data request from a master to a

FRG-720 via parameter channel.

DP-Master FRG-720
AK(IS) =0
Parameter AK(RS) =0 Parameter
Request Request
(Client) AK(IS) =0 (Server)
AK(RS) =0
| AK (IS) = 1 |
AK(RS) = 0 i
AK (IS) = 1
’ AK(RS) =0
- AK (IS) = 1 |
Store AK(RS) =1 |
Data AK (IS) = 0 |
AK(RS) =0
| AK (1S) =0 |
AK(RS) =0 i

12

Fetch
Data
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2.3 CyC| ic Message The message telegrams listed below are implemented in the gauge. They can be
Teleg rams selected according to requirements. When selecting a message telegram, ascer-
tain what output format of the measured value (integer/float) is required and
whether a parameter channel is needed or not. The gauge can also be operated in
such a way that the master does not transmit any output data to the slave.

Master
Standard - Byte | Meaning
telegram

Slave

M=S | 1...8 |Parameter channel

S=M 1 Exception status

One Of N status extension
3 One Of N PV selector

4...5 |Process value UINT16

3 S=>M 1 Exception status

One Of N status extension
3 One Of N PV selector

4...7 |Process value float

4 S=M| 1...8 |Parameter channel
9 Exception status
10 One Of N status extension

11 One Of N PV selector
12 ... 13 | Process value UINT16

5 S=M/| 1...8 |Parameter channel
9 Exception status
10 One Of N status extension
11 One Of N PV selector

12 ... 15 | Process value float

Configuration data In the following table, the possible reasonable combinations are listed with the
corresponding configuration data.
Standard telegram | Standard telegram | Configuration data
Master = Slave Slave = Master

- 2 0x44, 0x84, 0x05, 0x05, 0x05, 0x03

- 3 0x44, 0x86, 0x05, 0x05, 0x05, 0x08

1 4 0xC6, 0x87, 0x8c, Ox0A, 0x0A, 0x05,
0x05, 0x05, 0x03

1 5 0xC6, 0x87, 0x8E, 0x0A, Ox0A, 0x05,
0x05, 0x05, x08

13
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3 Block Model

Data to the FRG-720 can be transmitted by means of a number of communication
protocols and corresponding masters. Profibus defines a master class 1 as normal
control unit of the slave (typically a PLC) and a master class 2 as configuration and
service unit. The following communication protocols are defined according to the
Profibus DPV1 standard.

MSO Cyclic data traffic between master class 1 and slave

MS1 Acyclic data traffic between master class 1 and slave

MS2 Acyclic data traffic between master class 2 and slave

In FRG-720, all functions that are made available by the gauge via Profibus are
organized in blocks. Access to the individual parameters of the blocks is possible

via acyclic services or, for byte, integer and float values, also in cyclic data traffic
via the parameter channel.

Block types The following block types are defined in the gauge.

Device Block The Device Block contains all data that are required for de-
scribing the device and handling its state (status of Device
State Machine).

Transducer Block The physical, process specific functions or interfaces between
the FRG-720 and the process such as current and voltage
values are represented in transducer blocks.

The following transducer blocks are implemented:

e One of N Vacuum Gauge Transducer Block
e Heat Transfer Vacuum Gauge Transducer Block (Pirani)
e Hot Cathode lon Gauge Transducer Block (BA)

Function Block Application specific values such as pressure values that result
from or can be calculated from the values of the transducer
block are represented in the function blocks.

e One Of N Analog Input Function Block

e Analog Input Function Block, Instance 1, Instance 2,
Instance 3, Instance 4

14
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3.1 Device Block

The following table lists the services and parameters integrated in the Device Block
(— Appendix A for abbreviations).

ID | Name Structure | Data type Bytes | Access | Value Store
15 | Device Block State Simple | Unsigned8 1 1 RIW
2_RIW
16 | Block Type Simple | Octet string 4 172 R |1 N
17 | Device Type Simple | Visible string 8 1/2_ R |CG N
18 | Standard Revision Level | Simple | Visible string 9 1/2_R | E54-0997 N
19 | Device Manufacturer Simple | Visible string 20 | 1/2_R |Adgilent N
Identifier
20 | Manufacturer Simple | Visible string 20 |1/2_R |e.0. N
Model Number FRG720KF25SP
21 | Software or Firmware Simple | Visible string 8 1/2_R |e.g.1.01 N
Revision Level
22 | Hardware Revision Level | Simple | Visible string 8 1/2_R |e.g.1.0 N
23 | Serial Number Simple | Visible string 30 |1/2_R |e.g. 100 N
25 | Device State Simple | Unsigned8 1 1/2_ R \%
26 | Exception Status Simple | Unsigned8 1 0_XlI \%
12_R
27 | Exception Detail Alarm Record | — below - 1/2_R Y,
28 | Exception Detail Record | - below - 1/2_R Y,
Warning
202 | Emission On Switch Simple | Analogical to 1 1/2_R \%
data type
value (para-
meter 21)
203 | Sensor Calibration Simple |UINT8 1 1/2_R \Y
Switch
204 | Common Exception Simple [UINT8 1 1/2_R \%
Detail Alarm 0
205 | Device Exception Detail Struct | Array of 4 1/2_R \%
Alarm 0 ... 3 4 bytes
206 | Manufacturer Exception Simple |[UINT8 1 1/2 R \%
Detail Alarm 0
207 | Common Exception Simple [UINT8 1 1/2 _R \%
Detail Warning 0
208 | Device Exception Detail Struct | Array of 4 1/2 R \%
Warning1...4 4 bytes
209 | Manufacturer Exception Simple |[UINT8 1 1/2_ R \%
Detail Warning 0

15
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3.1.1 Information on the
Individual Indices

3.1.1.1 Block TypeID 16

3.1.1.2 Device Type ID 17

3.1.1.3 Standard Revision Level
ID 18

3.1.1.4 Device Manufacturer
Identifier ID 19

3.1.1.5 Manufacturer Model
Number ID 20

3.1.1.6 Software or Firmware
Revision Level ID 21

3.1.1.7 Hardware Revision Level
ID 22

3.1.1.8 Device State ID 25

The Block Type Parameter contains an ID which describes the block type. The
block type ID of the Device Block 1. The other defined block types are listed in
Appendix B.

The Device Type identifies the device type which is connected to the field bus via
Profibus.

The Device Type of the FRG-720 gauge is "CG", the abbreviation of "Combination
Gauge".

This parameter describes the version of the "Sensor/Actuator Network Specific
Device Model" published by the SEMI® (Semiconductor Equipment and Materials
International, California), according to which the profile of this device has been
developed.

The fixed setting of this parameter is "E54-0997".

This parameter describes the manufacturer of the device, "Agilent".

This parameter represents the part number of the gauge (— section "Validity").
FRG-720 is available with two different vacuum connection types, for example:

Gauge |Vacuum connection | Part number
FRG-720 | 25 KF | FRG720KF255P

This parameter indicates the software version of the Profibus option in the format
"1.01".

This parameter indicates the hardware version of the gauge in the format "1.0".

This parameter indicates the status of the gauge. Due to the structure of the Device
State Machine, the following statuses are possible:

Parameter value | Status
0 Undefined
1 Self testing
2 Idle
3 Self test exception
4 Executing
5 Abort
6 Critical fault

The device statuses are described in detail in section "Device Block, Device
Behavior".

16
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3.1.1.9 Exception Status ID 26 The Exception Status describes the alarm and warning statuses of the gauge in an
"Expanded error output format".

A difference is made between warnings and errors.

Alarms and errors are divided into three groups (— sections "Exception Detalil
Alarm" and "Exception Detail Warning" for details):

e ALARM /Warning Device Common For errors that occur independently of
the type of device used, e.g. supply
error, RAM, ROM, or EEPROM error.

e ALARM /Warning Device Specific For device specific errors, e.g. filament
rupture (Pirani), or cathode rupture
(BA).
e ALARM / Warning Manufacturer For errors defined by the manufacturer
Specific that are not mentioned in the standard.

In each of the above groups, there are several error or warning conditions. The in-
dividual fields are presented in the "Exception Detail Alarm" and "Exception Detail
Warning". If an error message occurs in "Exception Detail Alarm" or "Exception
Detail Warning”, the corresponding bit is set in the Exception Status. Therefore, if
bits 0 ... 6 of the Exception Status are on "0" there is no warning message
pending.

If a bit is set, the actual error can be read in the corresponding group.

The Exception Status is output in cyclic data and informs on the current error status
using only one byte. If an error occurs, the current error status can be read via
acyclic services or in cyclic data exchange via the parameter channel. This ensures
that while the current error status is always available in the cyclic data, no
unnecessary data overhead is transmitted.

Bit | Function Meaning

0 | ALARM, device common The bit is set if an error of the Alarm
Device Common group is detected.

1 | ALARM, device specific The bit is set if an error of the Alarm

Device Specific group is detected.

2 | ALARM, manufacturer specific The bit is set if an error of the Alarm
Manufacturer Specific group is detected.

3 - -

4 | WARNING, device common The bit is set if an error of the Warning
Device Common group is detected.

5 | WARNING, device specific The bit is set if an error of the Warning
Device Specific group is detected.

6 | WARNING, manufacturer The bit is set if an error of the Warning

specific Manufacturer Common group is de-

tected.

7 | Expanded Format Is constantly on "1" and marks the use of

the expanded error output format.

17
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3.1.1.10 Exception Detail Alarm

ID 27

Common Exception

Detail Alarm

If, in the Exception Status, one of the bits 0 ... 2 is set, the current error can be
read in the "Exception Detail Alarm" parameter. The "Exception Detail Alarm"
parameter consists of a total of 10 bytes that inform on the error status of the

gauge.
Due to the use of the expanded error output format, these bytes have the following
structure:

Byte | Name Description Value

No

0 | Common Exception Indicates the number of subse-

Detail Size quent bytes that contain the 2
Common Exception Detail Alarm.

1 | Common Exception Contains current error messages | Depending on

Detail O from the Common Exception error status
Detail Alarm group.

2 | Common Exception Contains current error messages | Depending on

Detail 1 from the Common Exception error status
Detail Alarm group.

3 | Device Exception Indicates the number of subse-

Detail Size guent bytes that contain the 4
Device Exception Detail Alarm.

4 | Device Exception This error information from the Depending on
Detail O Common Exception Detail Alarm error status
(Pirani error data) group refers to Pirani.

5 | Device Exception This error information from the Depending on
Detail 1 Common Exception Detail Alarm error status
(Pirani error data) group refers to Pirani.

6 | Device Exception This error information from the Depending on
Detail 2 Common Exception Detail Alarm error status
(BA error data) group refers to BA.

7 | Device Exception This error information from the Depending on
Detail 3 Common Exception Detail Alarm error status
(BA error data) group refers to BA.

8 | Manufacturer Indicates the number of subse-

Exception Detail Size | quent bytes that contain the 1
Device Exception Detail Alarm.

9 | Manufacturer Contains current error messages | Depending on

Exception Detail 0 from the Manufacturer Exception error status
Detail Alarm group.

Bit | Common Exception Detail O Bit | Common Exception Detail 1

0 0 0 0

1 0 1 0

2 EPROM exception 2 0

3 EPROM exception 3 0

4 RAM exception 4 0

5 0 5 0

6 0 6 0

7 0 7 0

18
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Bg;’;ﬁi‘fﬁ?ﬁp“on Bit | Device Exception Detail O Bit | Device Exception Detail 1
Referring to Pirani Y Referring to Pirani %)
0 0 0 0
1 0 1 | Electronics/sensor error Pirani
2 0 2 0
3 0 3 0
4 0 4 0
5 0 5 0
6 0 6 0
7 0 7 0
Y This byte is a copy of Sensor 2 This byte is a copy of Sensor
Alarm byte 0 of the Heat Transfer Alarm byte 1 of the Heat Transfer
Vacuum Gauge Transducer Vacuum Gauge Transducer
Block Common Exception Block.
Detail 0.
Bit | Device Exception Detail 2 Bit | Device Exception Detail 3
Referring to BA 3 Referring to BA 4
0 0 0 0
1 0 1 Electronics/sensor error BA
2 0 2
3 0 3 0
4 0 4 0
5 0 5 0
6 0 6 0
7 0 7 0
¥ This byte is a copy of Sensor Y This byte is a copy of Sensor
Alarm byte 0 of the Hot Cathode Alarm byte 1 of the Hot Cathode
lon Gauge Transducer Block. lon Gauge Transducer Block.
Manufacturer Exception If there is an internal communication error in the gauge, the byte Manufacturer
Detail Alarm O Exception Detail O is set to "1".
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3.1.1.11 Exception Detail Warning

ID 28

Common Exception

Detail Warning

If, in the Exception Status, one of bits 4 ... 6 is set, the current warning can be read
in the parameter "Exception Detail Warning". The Exception Detail Warning
parameter consists of a total of 11 bytes that inform on the error status of the

gauge.
Due to the use of the expanded error output format, these bytes have the following
structure:
Byte | Name Description Value
No
0 | Common Exception Indicates the number of subse-
Detail Size quent bytes that contain the 2

Common Exception Detail
Warning.

1 | Common Exception
Detail 0

Contains current error messages
from the Common Exception
Detail Warning group.

Depending on
warning status

2 | Common Exception
Detail 1

Contains current error messages
from the Common Exception
Detail Warning group.

Depending on
warning status

3 | Device Exception
Detail Size

Indicates the number of subse-
quent bytes that contain the

Device Exception Detail Warning.

4 | Device Exception

One Of N Status Extension.

Depending on

Detail 0 warning status

5 | Device Exception This error information from the Depending on
Detail 1 Common Exception Detail warning status
(Pirani) Warning group refers to Pirani.

6 | Device Exception This error information from the Depending on
Detail 2 Common Exception Detail warning status
(Pirani) Warnings group refers to Pirani.

7 | Device Exception This error information from the Depending on
Detail 3 Common Exception Detail Alarm | warning status
(BA) group refers to BA.

8 | Device Exception This error information from the Depending on
Detail 4 Common Exception Detail Alarm | warning status
(BA) group refers to BA.

9 | Manufacturer
Exception Detail Size

Indicates the number of subse-
quent bytes that contain the

Device Exception Detail Warning.

10 | Manufacturer
Exception Detail

Contains current error messages
from the Manufacturer Exception
Detail Alarm group.

Depending on
warning status

Bit | Common Exception Detail O Bit | Common Exception Detail 1

0

0

0

EPROM exception

EPROM exception

RAM exception

0

o |01 |~ W N |k |O

0

o |01 |~ W N |- |O

7 0

O |O |0 |Oo |o o |o

The warning bits are set in the same way as the error bits because here, warnings
have the same meaning as errors.
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Device Exception
Detail Warning

Manufacturer Exception
Detail Warning O

3.1.1.12 Copy Common Exception
Detail Alarm 0 ID 204

3.1.1.13 Copy Device Exception
Detail Alarm 0 ... 3D 205

Bit | Device Exception Detail O

0 Bit set if
Reading Invalid

1 Bit set if
Device Overrange

N

Bit set if
Device Underrange

0

~N (O (oA~ W
o (O |[O |©

git | Device Exception Detail 1
Referring to Pirani

Bit

Device Exception Detail 2
Referring to Pirani

0

0

0

Electronics/sensor warning
Pirani

0

~N (OO AW N
o [0 |Oo (O |o

~N (OO AW N

o |O |Oo |o (o

Y This byte is a copy of Sensor

Warning byte 0 of the Heat
Transfer Vacuum Gauge
Transducer Block.

2)

This byte is a copy of Sensor
Warning byte 1 of the Heat
Transfer Vacuum Gauge
Transducer Block.

Bit DeviceT Exception3PetaiI 3 Bit Devicg ExceptionA)DetaiI 4
Referring to BA Referring to BA

0 0 0 0

1 0 1 | Electronics/sensor warning BA

2 0 2 0

3 0 3 0

4 0 4 0

5 0 5 0

6 0 6 0

7 0 7 0

¥ This byte is a copy of Sensor

Warning byte 0 of the Hot

Cathode lon Gauge Transducer

Block.

4)

This byte is a copy of Sensor
Warning byte 1 of the Hot
Cathode lon Gauge Transducer
Block.

If there is an internal communication error in the gauge, the byte "Manufacturer
Exception Detail 0" is set to "1" (according to the alarm condition).

This parameter corresponds to the Common Exception Detail Alarm of the

Exception Detail Alarm (ID 27).

This parameter corresponds to the Device Exception Detail Alarm of the Exception

Detail Alarm (ID 27).
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3.1.1.14

3.1.1.15

3.1.1.16

3.1.1.17

Profibus DP/V1 Interface for Bayard-Alpert Pirani Communications Protocol

Copy Manufacturer Ex-
ception Detail Alarm 0
ID 206

Copy Common Exception
Detail Warning 0 ID 207

Copy Device Exception
Detail Warning 1 ... 4
ID 208

Copy Manufacturer Ex-
ception Detail
Warning 0 ID 209

3.1.2 Device Block, Device
Behavior

Cyclic data traffic

Acyclic data traffic

This parameter corresponds to the Manufacturer Exception Detail Alarm of the
Exception Detail Alarm (ID 27).

This parameter corresponds to the Common Exception Detail Warning of the
Exception Detail Warning (ID 28).

This parameter corresponds to the Device Exception Detail Warning of the
Exception Detail Warning (ID 28).

This parameter corresponds to the Manufacturer Exception Detail Warning of the
Exception Detail Warning (ID 28).

The FRG-720 behaves as described in the status diagram below.

)

©)

/ NORMAL N
INIT
%)
3
g g %
=~ L
RUNNING

SELFTEST
EXCEPTION

L 9) CRITICAL
EXECUTING FAULT
N ——

After the start, the gauge independently runs through the INIT and SELFTESTING
status and eventually changes to the IDLE status (if there is no error) or to the
SELFTEST_EXCEPTION status (if there is a gauge error).

\ J )

AN

When data traffic is taken up, a difference has to be made between cyclic and
acyclic data traffic.

As soon as cyclic data interchange is taken up, the gauge automatically changes to
the EXECUTING status.

In acyclic data traffic, a START service has to be transmitted to bring the gauge to
the EXECUTING status.
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Device statuses

3.1.2.1 Device Block
State Command

3.2 Analog Input Block

Status name Description

NORMAL The communication interface can respond to com-
mands. All defined blocks of the gauge exist.

RUNNING All block instances are initialized and the individual
parameters have their initial or default values.

SELFTESTING In this status, the gauge performs a selftest.

IDLE All blocks defined in the gauge are initialized and the

complete hardware has been tested and found free
of errors. The value defined in the Safe State is out-
put as measured value.

SELFTESTEXCEPTION | During the self test, an error has been detected. The
gauge has changed to the SELFTESTEXCEPTION
status. The cause of the error can be found in the
attributes Device Exception Detail Alarm/Warning of
the Device Block. The value defined in the Safe State
is output as measured value.

EXECUTING The gauge functions normally and outputs the
measured value.

ABORT The Device Block is in the ABORT status. The gauge
specific measurement functions are not carried out.

CRITICALFAULT A device error has occurred. The gauge specific

measurement functions are not carried out. The
value defined in the Safe State is output as

measured value.

There are a number of special commands for bringing the gauge into a status it
does not automatically go to.

ID | Name Structure | Data type | Bytes | Access | Store | Range
15 | Device Block | Simple | Unsigned8 1 1_R/W N — below
State 2 RIW
Command
ID Name Description
value

0 Inactive No action.

1 Reset Used for reinitializing the device.

2 Abort Brings the device to the ABORT status.

3 Recover Used for bringing the device from the ABORT
status into the Recovered State = IDLE.

4 Execute Brings the unit to the EXECUTING status, in
which the gauge functions normally. As soon as
cyclic data traffic is initialized, this status
command is executed automatically.

5 Stop Brings the gauge to the IDLE status.

6 Perform Stops the running activity and starts SELFTEST.

Diagnostic

All gauge functions of the FRG-720 are described in the Analog Input Block.

Since the gauge includes two measuring systems, there are also two Analog Input
Block Instances representing the Pirani measuring part and the ionization meas-
uring part (BA) respectively.
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3.2.1 One O_f N Analog Input ID | Name Y Structure | Data type Bytes | Access Store
Function Block / SLOT 1 15 | Al Block Adjust Simple | Unsigned8 1 172 W -
Command
16 | Block Type Simple | Octet string 4 2 R N
46 | Channel Instance | Simple | Unsigned8 1 1/2_R/W N
Selector
47 | PV Selector Simple | Unsigned8 1 0 XI1/2 R D

Y The above parameters are described below.

3.2.1.1 AlBlock Adjust Command This service is used for adjusting the gauge at atmospheric pressure (— 3 [1],
(Adjustment at Atmo- [2]). For this purpose, the value "1" has to be transmitted.
spheric Pressure)

3.2.1.2 Block Type The value of the Block Type ID is "3" (— table in Appendix A).

3.2.1.3 Channel Instance Selector The gauge has two instances of the Analog Input Function Block and two instances
of the Vacuum Gauge Transducer Block, or one instance of each block per
measuring systems (Pirani and BA). There are two additional instances for
describing the switching functions (— section "Analog Sensor Input Function
Block", Instances 3 and 4).

However, there is only one address range for both, querying and setting the corre-
sponding parameters. The Parameter Channel Instance Selector is used for de-
fining the parameters that are written into the address range.

If the Parameter Channel Instance Selector is set to "1", the attributes of Instance 1
are mapped into that address range and can be written or read by addressing
Slot = Instance = Parameter-ID.

3.2.1.4 PV Selector The PV Selector is determined by the gauge and defines the Analog Input Function
Block Instance from which the measured value is copied into the cyclic output data
telegrams. Therefore, the value output in the cyclic data is always the measured
value of the active instance, i.e. the one that is currently measuring. While the
gauge is measuring in the BA range, the measured value of the ionization vacuum
meter is output in the cyclic data and while the gauge is measuring in the Pirani
range, the measured value of the Pirani is output.

I@ The measured values of Instances 3 and 4 (thresholds of the switching
functions) are not output in the cyclic data.

The pressure ranges, in which measurement is performed either by the Pirani
measuring part or by the BA measuring part, and which are thus called "active", are
indicated below:

Measuring range Pressure [mbar] PV Selector
5.5x10° < p < Overrange Pirani (=1)
5x10™% < p <5.5x10° BA (=2)

2 Overrange means pressure values >1000 mbar.
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3.2.2 Analog Sensor Input
Function Block
Instance 1/SLOT 1

3.2.2.1 Process Value

3.2.2.2 Status

3.2.2.3 Data Type

Profibus DP/V1 Interface for Bayard-Alpert Pirani Communications Protocol

Instance 1 of the Analog Sensor Input Function Blocks describes the functionality
of the Pirani measuring part of the gauge.

The following attributes are supported:

ID | Name Structure | Data type Bytes | Access Store
19 | Process Value | Simple | According to - 0_Xl D
(PV) Parameter Data 1R
Type 2R
20 | Status Simple | Unsigned8 1 0_XlI D
1/2 R
21 | Data Type Simple | Unsigned8 1 2 RIW N
22 | Data Units Simple | Unsigned16 2 2_RIW N
23 | Reading Valid Simple | Boolean 1 1R D
2R
24 | Full Scale Simple | According to - 1/2_ R N

Data Type value
(Parameter 21)

39 [ Safe State Simple | Unsigned8 1 1/2_R/W N

40 | Safe Value Simple | According to - 1/2_R/W N
Data Type value
(Parameter 21)

44 | Overrange Simple | According to - 1/2_R N
Data Type value
(Parameter 21)

45 | Underrange Simple | According to - 1/2_R N
Data Type value
(Parameter 21)

The Process Value contains the measured value of the Pirani Device Instance in
the currently selected data unit (ID 22) and in the selected data type (ID 21).

If the device is not in the Executing Status (ID 25, Device Block), the value defined
in the Safe State is output.

Values output in the data unit COUNTS can be converted into a pressure value by
means of the following formulas:

Calculation of the pressure (PV is the abbreviation used for Process Value):

PV b - lo(COUNTS /1000) - 12.5
mbar -

PVror = 0.75006168 x PVmpar
PVmicron = 10-3 X PVtorr

PVpa = 100 X PVmpar

This parameter remains on "0".

Two data types are supported: Float and Integer16.

In cyclic data exchange, the data type cannot be modified. The data type setting
can only be modified when the gauge is in the IDLE status. By defining the
configuration data for cyclic data exchange (selection of standard telegrams), the
data type used in the selected standard telegram is taken over. All settings
previously made in acyclic data traffic are thus overwritten.

If the data type is set in one instance, that data type setting applies to all instances.
Likewise, when a standard telegram is selected, the data type used by that
standard telegram will be valid for all instances.

Coding Data type
3 Integerl6
8 Float
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3.2.2.4 Data Unit

3.2.2.5 Reading Valid

3.2.2.6 Full Scale

The gauge supports the following pressure units:

Coding Data type
1001 COUNTS
1301 Torr
1302 mTorr (Micron)
1308 mbar
1309 Pascal

[@ For safety reasons, it is not possible to change the pressure unit while
the gauge is cyclically interchanging data with a DP/VO master.

The data unit setting can only be modified when the gauge is in the
IDLE status.

In cyclic data traffic, the data unit must be set in the User Parameter
Data. All settings previously made in acyclic data traffic are overwritten
(— section "User Parameter Data").

If the data unit is set in one instance, that data unit setting applies to all
instances. Likewise, the data unit setting made in the User Parameter
Data is valid for all instances.

This parameter indicates that the pressure reading is within a valid range, which
means that:

e The gauge is in the EXECUTING status.
e There is no error (ID 26, 27 or 28 of the Device Block)

e The measured value is lower than the overrange value and higher than the
underrange value.

I@ If this value is set to zero, the pressure reading is not valid. In such a
case, either check Exception Status (ID 26, Device Block) to find out
whether there is an error or check One Of N Status Extension (ID 120,
One Of N Vacuum Gauge Transducer Block) to find out whether the
measured value is out of the specified measuring range (overrange or
underrange mode).

This parameter contains the valid maximum value of the pressure reading
(1000 mbar) in the currently selected data unit and data type.

Pressure unit Full scale
COUNTS 31000
Torr 750.06168
mTorr (Micron) 750 061.68
mbar 1 000
Pascal 100 000
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3.2.2.7 Safe State

3.2.2.8 Safe Value

3.2.2.9 Overrange

3.2.2.10 Underrange

When the gauge is not in the EXECUTING status (ID 25, Device Block) or if there
is a device error, a value defined by Safe State is output as pressure value. You
can select among:

L] "0"

e Full scale

e Lastvalid value

e Safe Value (user-definable in ID 40)

Safe State Cading | PV behavior

Zero 0 The Process Value (measured value ID 19) is set
to 0.

Full Scale 1 The Process Value (measured value ID 19) is set
to the full scale value (ID 24).

Hold Last Value 2 The Process Value is set to the last valid value
obtained in the EXECUTING status.

Use Safe Value 3 The Process Value (measured value ID 19) is set

to the Safe Value (ID 40).

The Safe Value is the value output with the Process Value parameter (ID 19) when
an error occurs or the gauge goes to the NOT EXECUTING status. If this value is
set to zero, it will remain on zero when the data unit is changed.

Overrange is the highest valid measured value at which Reading Valid is still on
.

Pressure unit Overrange
COUNTS 31 000
Torr 750.06168
mTorr (Micron) 750 061.68
mbar 1 000
Pascal 100 000

Underrange is the lowest valid measured value at which Reading Valid is still on
"1,

Pressure unit Underrange
COUNTS 20 480.7254
Torr 4.12534x10°
mTorr (Micron) 4.12534
Mbar 5.5x10°
Pascal 0.55
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3.2.3 Analog Sensor Input
Function Block
Instance 2/SLOT 1

3.2.3.1 Process Value

3.2.3.2 Status

3.2.3.3 Data Type

Profibus DP/V1 Interface for Bayard-Alpert Pirani Communications Protocol

Instance 2 of the Analog Sensor Input Function Block describes the functionality of
the BA measuring part of the gauge.

In Instance 2, the same attributes as in Instance 1 are supported:

ID | Name Structure | Data type Bytes | Access Store
19 | Process Value | Simple | According to - 0_XI D
(PV) Parameter Data 1R
Type 2_R
20 | Status Simple | Unsigned8 1 0_XI D
1/2 R
21 | Data Type Simple | Unsigned8 1 2 RIW N
22 | Data Units Simple | Unsigned16 2 2_RIW N
23 | Reading Valid Simple | Boolean 1 1R D
2 R
24 | Full Scale Simple | According to - 1/2_R N

Data Type value
(parameter 21)

39 [ Safe State Simple | Unsigned8 1 1/2_R/W N

40 | Safe Value Simple | According to - 1/2_R/IW N
Data Type value
(parameter 21)

44 | Overrange Simple | According to - 1/2_ R N
Data Type value
(parameter 21)

45 Underrange Simple | According to - 1/2_R N
Data Type value
(parameter 21)

The Process Value contains the measured value of the BA Device Instance in the
currently selected data unit (ID 22) and in the selected data type (ID 21).

If the device is not in the EXECUTING status (ID 25, Device Block), the value
defined in the Safe State is output.

Values output in the data unit COUNTS can be converted into a pressure value by
means of the following formulas:

Calculation of the pressure (PV is the abbreviation used for Process Value):

PV, b - lo(COUNTS /2000) - 12.5
mbar =

PVror = 0.75006168 x PVmpar
PVwicron = 10_3 X PVrorr

PVpa = 100 X PVmpar

This parameter is remains on "0".

Two data types are supported: Float and Integer16.

In cyclic data traffic, the data type cannot be modified. The data type setting can
only be modified when the gauge is in the IDLE status. By defining the configura-
tion data for cyclic data traffic (selection of standard telegram), the data type used
in the selected standard telegram is taken over. All settings previously made in
acyclic data traffic are thus overwritten.

If the data type is set in one instance, that data type setting applies to all instances.
Likewise, when a standard telegram is selected, the data type used by that
standard telegram will be valid for all instances

Coding Data type

3 Integerl6
8 Float
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3.2.3.4 Data Unit

3.2.3.5 Reading Valid

3.2.3.6 Full Scale

3.2.3.7 Safe State

The gauge supports the following pressure units:

Coding Pressure unit
1001 COUNTS
1301 Torr
1302 mTorr (Micron)
1308 mbar
1309 Pascal

=~

For safety reasons, it is not possible to change the pressure unit while
the gauge is cyclically interchanging data with a DP/VO master.

The data unit setting can only be modified when the gauge is in the
IDLE status.

In cyclic data traffic, the data unit must be set in the User Parameter
Data. All settings previously made in acyclic data traffic are overwritten
(— section "User Parameter Data").

If the data unit is set in one instance, that data unit setting applies to all
instances. Likewise, the data unit setting made in the User Parameter
Data is valid for all instances.

This parameter indicates that the pressure reading is within a valid range, which
means that:

e The gauge is in the EXECUTING status.
e There is no error (ID 26, 27 or 28 of the Device Block)

e The measured value is lower than the overrange value and higher than the
underrange value.

=

If this value is set to zero, the pressure reading is not valid. In such a
case, either check Exception Status (ID 26, Device Block) to find out
whether there is an error or check One Of N Status Extension (ID 120,
One Of N Vacuum Gauge Transducer Block) to find out whether the
measured value is out of the specified measuring range (overrange or
underrange mode).

This parameter contains the valid maximum value of the pressure reading
(1000 mbar) in the currently selected data unit and data type.

Pressure unit Full scale
COUNTS 21 602.06
Torr 1.50x107
mTorr (Micron) 1.5

mbar 2.0x10”
Pascal 2

When the gauge is not in the EXECUTING status (ID 25, Device Block) or if there
is a device error, a value defined by Safe State is output as pressure value. You

can select

. "0

among:

e Full scale

e Lastvalid value
e Safe Value (user-definable in ID 40)
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3.2.3.8 Safe Value

3.2.3.9 Overrange

3.2.3.10 Underrange

3.2.4 Analog Sensor Input
Function Block
Instances 3
and 4/SLOT 1

Safe State Coding | PV behavior

Zero 0 The Process Value (measured value ID 19) is set
to 0.

Full Scale 1 The Process Value (measured value ID 19) is set
to the full scale value (ID 24).

Hold Last Value 2 The Process Value is set to the last valid value
obtained in the EXECUTING status.

Use Safe Value 3 The Process Value (measured value ID 19) is set
to the Safe Value (ID 40).

The Safe Value is the value output with the Process Value Parameter (ID 19) when
an error occurs or the gauge goes to the NOT EXECUTING status. If this value is
set to zero, it will remain on zero when the data unit is changed.

Overrange is the highest valid measured value at which Reading Valid is still on

"1
Pressure unit Overrange
COUNTS 21 602.06
Torr 1.5x107
mTorr (Micron) 1.5
mbar 2x10”
Pascal 2.0

Underrange is the lowest valid measured value at which Reading Valid is still on

"1,
Pressure unit Underrange
COUNTS 6397.95
Torr 3.7503x10™"°
mTorr (Micron) 3.7503x10”
mbar 5.0x10™°
Pascal 5.0x10°®

Instances 3 and 4 of the Analog Sensor Input Function Block describe the func-
tionality of the two switching functions (Setpoint A / Setpoint B) of the gauge
(setting the switching functions — L3 [1], [2]):

Instance | Setpoint
3 A
4 B

With Process Values (ID 19), the current threshold setting (made by means of the
potentiometers) is read; with Status, the relay status (open/closed) can be read.

ID [ Name Structure | Data type Bytes | Access Store
19 | Process Value Simple | Unsigned16 - 1R D
(PV) 2 R
20 | Status Simple | Unsigned8 1 1R D
2R
21 | Data Type Simple | Unsigned8 1 2R N
2 W
22 | Data Units Simple | Unsigned16 2 2R N
2_W
23 | Reading Valid Simple | Boolean 1 1R D
2R
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3.2.4.1 Process Value

3.2.4.2 Status

3.2.4.3 Data Type

3.2.4.4 Data Unit

3.2.4.5 Reading Valid

3.3 Transducer Block

The Process Value contains the current setting of the threshold potentiometers for
"Setpoint A" and "Setpoint B" in the currently selected data unit and data type.

If the pressure drops below the set threshold, the relay is closed. If after that, the
pressure rises above that threshold with a hysteresis of 10%, the relay is opened
again (— LA [1], [2]).

The Process Value PV is output in the currently selected data unit and data type.

Values output in the pressure unit COUNTS can be converted into a pressure
value by means of the following formulas:

Pmb 10(COUNTS /2000) - 12.5
mbar -

The threshold voltages of the Setpoint potentiometer converted into a pressure
value by means of the following formulas:

10123011 x U) - 930102999

Pmbar =

Where: U is the threshold voltage [V] of the corresponding Setpoint (A, B),
measured at the D-Sub connector (sensor cable connector) of the
gauge (- L [1], [2)).

[@ The switching functions work only at pressures <100 mbar. If a higher
threshold has been selected, the relay is only activated at pressures
lower than 100 mbar.

If the pressure drops below the set threshold, the relay is activated (normally open
contact closed). If the pressure than rises above the set threshold with a hysteresis
of 10%, the relay is deactivated again (normally open contact open).

@
=

Definition

0

Low Alarm Exception: 0 = cleared; 1 = set

0

Low Warning Exception: 0 = cleared; 1 = set
0

~N (O[O W N |k |O

0
0
0

Description — Instance 1.

Description — Instance 1.

This parameter is always on "1".
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3.3.1 One Of N Vacuum Gauge
Transducer Block /
SLOT 1

3.3.1.1 One Of N Status Extension

3.3.2 Heat Transfer Vacuum
Gauge Transducer
Block / SLOT 1

3.3.2.1 Block Type

3.3.2.2 Status Extension

3.3.2.3 Sensor Alarm

3.3.2.4 Sensor Warning

ID [ Name Structure | Data type Bytes | Access | Store
120 | One Of N Status Simple | UINT8 1 1R \%
Extension 2 R

This parameter indicates whether the overrange or underrange of the gauge is
exceeded.

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bitl Bit0

0 0 0 0 0 Underrange | Overrange |Reading
Exceeded Exceeded Invalid

If the gauge is operated in its overrange or underrange, the corresponding bit and
additionally the bit "Reading Invalid" is set.

If an error occurs, the bit "Reading Invalid" as well as the corresponding error bits
in Device Block (ID 26, 27, 28 Device Block) are set.

ID [ Name Structure | Data type Bytes | Access | Store
101 | Block Type Simple | Octet string 4 2 R

102 | Status Extension Simple | UINT8 1 1/2_ R V
103 | Sensor Alarm Struct | Array of 2 bytes 2 1/2_R \
104 | Sensor Warning Struct | Array of 2 bytes 2 1/2 R V
140 [ Full Scale State Simple | UINT8 1 1/2 R \

According to the table in Appendix A, the Block Type ID has the value "13".

This parameter indicates whether the overrange or underrange of the Heat
Transfer Vacuum Gauge device instance is exceeded.

Bit7 | Bit6 Bit5 |Bit4 |Bit3 |Bit2 Bit1 Bit0
0 0 0 0 0 Underrange | Overrange | Reading
Exceeded Exceeded Invalid

If the instance is operated in its overrange or underrange, the corresponding bit
and additionally the bit "Reading Invalid" is set.

If an error occurs, the bit "Reading Invalid" as well as the corresponding error bits
in Device Block (ID 26, 27, 28 Device Block) are set.

This parameter indicates the detectable errors occurring in connection with the
Pirani measuring part. The present implementation allows detection of one error.

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit0
Byte 0 0 0 0 0 0 0 | Reserved 0
Bytel| 0 0 0 0 0 0 | Electronics Failure 0

Y Electronics Failure includes a sensor error.
The Sensor Alarm bits defined here are copied into the Device Block ID 27 in the
"Device Exception Detail Alarm" range of the Pirani measuring part.

This parameter indicates the detectable warnings occurring in connection with the
Pirani measuring part. The present implementation allows detection of one
warning.

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit0

Byte 0 0 0 0 0 0 0 | Reserved 0

Byte 1 0 0 0 0 0 0 | Electronics Warning 1 0

Y Electronics Warning indicates that the Pirani measuring part has to be adjusted

(= B2 [1], [2]).
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3.3.2.5 Full Scale State

3.3.3 Hot Cathode lon Gauge
Transducer Block /
SLOT 1

3.3.3.1 Block Type

3.3.3.2 Status Extension

3.3.3.3 Sensor Alarm

3.3.3.4 Sensor Warning

The Sensor Warning bits defined here are copied into the Device Block ID 28 in the
"Device Exception Detail Warning" range of the Pirani measuring part.

This Parameter is set to "1" while the Full Scale adjustment is carried out
(— 1], [2)).

ID | Name Structure | Data type | Bytes | Access | Store | Initial Value

14 | Hot Cathode Rec 1 (1.W FALSE
Block State 2 W
Command

101 | Block Type Simple | Octet 4 |2_R 16

string

102 | Status Simple | UINT8 1 [1R vV |0
Extension 2R

103 | Sensor Struct | Array of 2 |1.R vV |0
Alarm 2 bytes 2R

104 | Sensor Struct | Array of 2 |1.R vV |0
Warning 2 bytes 2 R

105 | Emission Simple | Boolean 1 |(1.RW vV |0
Status 2_RIW

106 | Emission Simple | FLOAT 4 [1_R/W NV
Current 2 RIW

109 | Degas Simple | Boolean 1 |1.R \%
Status 2R

According to the table in Appendix a, the Block Type ID has the value "16".

This parameter indicates that the overrange or underrange of the Hot Cathode lon
Gauge instance is exceeded.

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bitl Bit0
0 0 0 0 0 |Underrange | Overrange Reading
Exceeded Exceeded Invalid

If the instance is operated in its overrange or underrange, the corresponding bit
and additionally the bit "Reading Invalid" is set.

If an error occurs, the bit "Reading Invalid" as well as the corresponding error bits
in Device Block (ID 26, 27, 28 Device Block) are set.

This parameter indicates the detectable errors occurring in connection with the BA
measuring part. The present implementation allows detection of one error.

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit0
Byte 0 0 0 0 0 0 0 0 0
Bytel | 0O 0 0 0 0 0 | Electronics Failure ¥ 0

Y Electronics Failure includes a sensor error.

The Sensor Alarm bits defined here are copied into the Device Block ID 27 in the
"Device Exception Detail Alarm" range of the BA measuring part.

This parameter indicates the detectable warnings occurring in connection with the
BA measuring part. The present implementation allows detection of one warning.

Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 | Bitl Bit0

Byte0 |0 0 0 0 0 0 0 0

Bytel |0 0 0 0 0 0 Electronics Warning 0

The Sensor Warning bits defined here are copied into the Device Block ID 28 in the
"Device Exception Detail Warning" range of the BA measuring part.
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3.3.3.5 Emission Status

3.3.3.6 Emission Current

3.3.3.7 Degas Status

3.3.3.8 Hot Cathode Block State
Command

This parameter indicates the emission status of the gauge.

Emission status | Bit 1 | Bit 0 | Meaning
False 0 0 | Emission Off
TRUE 0 1 | Emission current low
TRUE 1 0 | Emission current high
TRUE 1 1 Degas

This parameter indicates the value of the emission current in mA.

Emission current [mA] Bitl | BitO
0 0 0
0.025 0 1
5 1 0
20 1 1

This parameter indicates whether the gauge is in Degas mode.

Degas Status Bit 0 | Bit 1 | Meaning
FALSE 0 0 | Degas Off
TRUE 1 1 Degas On

This service is used for activating the Degas mode via Profibus.

Byte | Name Structure | Data type Bytes | Access
0 | State Command Simple | Unsigned8 1 1/2 W
1 | State Command Simple | Unsigned8 1 1/2_W

Data Field..."
State Name Description
Command
0 Inactive No action
1 Set Degas | Activates/deactivates the Degas mode
State
This service is used for activating/deactivating the
Degas mode (p < 7.2x10°® mbar).
If the Degas mode has not been deactivated with
Degas Off before, it is automatically turned off after
3 minutes.
Y The State Command Data Field can have the following values:
0 = Degas Off
1 = Degas On
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Appendix A: Definitions

Data types

Definitions

Store characteristics

Data access

Abbreviation | Range Data type
INT8 20 (2"-1) Integer 1 byte
INT16 -2'° ... (2"°-1) |Integer 2 byte
INT32 2°1 (2% -1) |Integer 4 byte
UINT8 0..(2%-1) Unsigned integer 1 byte
UINT16 0..(2%-1) Unsigned integer 2 byte
UINT32 0..(2%-1) Unsigned integer 4 byte
FLOAT +3.402 x 10°® Floating Point, IEEE 754 Short Real Number,
4 byte
VSTRING(n) ISO 646 and ISO 2375
OSTRING(n) Octet string
Term Meaning
Byte Number of bytes used by a data structure (integer value)
Store This parameter defines whether the values are stored in non-
volatile memory (— store characteristics)
Default Manufacturer-defined value
Abbreviation | Meaning
\% "Volatile": Value is not saved to the RAM or EEPROM and is lost
in the event of a power failure
N "Nonvolatile": Value is saved to the RAM or EEPROM and is not
lost in the event of a power failure
Abbreviation | Meaning
1 RIW Acyclically readable and writeable by a Master Class 1
2 RIW Acyclically readable and writeable by a Master Class 2
1/2_R/W Acyclically readable and writeable by a Master Class 1 and 2
1R Acyclically readable by a master Class 1
2R Acyclically readable by a master Class 2
1/2_ R Acyclically readable by a master Class 1 and 2
1w Acyclically writeable by a master Class 1
2 W Acyclically writeable by a master Class 2
1/2_ W Acyclically writeable by a master Class 1 and 2
0 Xl Cyclic output data with master Class 1
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The following table explains terms used in connection with the Profibus.

Term

Meaning

Alert Elements

Alert Elements are used to communicate notification mes-
sages from slave to master when warnings, alarms or
events are detected.

Application

A software functional unit consisting of an interconnected
aggregation of function blocks, events and objects, which
may be distributed and which may have interfaces with
other applications.

Characteristic

An characteristic is a property or characteristic of an entity.

(Au) In block applications a block interface is defined by
input/output parameters. These parameters have charac-
teristics called parameter characteristics. Examples are
access rights and identification names.

(IT) The UML defines characteristics as a feature within a
classifier that describes a range of values that instances of
the classifier may hold. It is a property of a class instance
(object).

Block
(Block Instance)

A logical processing unit of software comprising an individ-
ual, named copy of the block and associated parameters
specified by a block type, which persists from one invoca-
tion of the block to the next. Concept similar to the class/
object approach, but well suited to the automation require-
ments.

Class

(IT) A class represents a template for several objects and
describes how these objects are structured internally. Ob-
jects of the same class have the same definition both for
their operations and for their information structures.

Configuration (of a
system/device)

A step in system design: selecting functional units, assign-
ing their locations and identifiers and defining their inter-
connections.

Data Structure

An aggregate whose elements need not be of the same
data type, and each of them is uniquely referenced by an
offset identifier.

Data Type A data item with certain characteristics and permissible
operations on that data, e.g. INT8.
Device A physical entity capable of performing one or more speci-

fied functions in a particular context and delimited by its
interfaces.

Direction of Data

Input data are transmitted from the device to the bus.
Output data are transmitted from the bus to the device.

Direction of Flow

A positive set point causes a flow from P to A.

Entity

A particular thing, such as a person, place, process, object,
concept, association or event.

Function

(1) A specific purpose of an entity.
(2) One of a group of actions performed by an entity.

Function Block

A named block consisting of one or more input, output and
contained parameters. Function blocks represent the basic
automation functions performed by an application which is
as independent as possible from the specifics of /O devices
and the network. Each function block processes input
parameters according to a specified algorithm and an inter-
nal set of contained parameters. They produce output pa-
rameters that are available for use within the same function
block application or by other function block applications.

Definitions from the Profibus
standard (cont.)
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Term

Meaning

Function Block
Application

Application of an automation system performed by a Device
Block, Function Block, Transducer Block and accompanied
elements.

Instance

A set of data related to an invocation of a function block or a
class.

Internal Resolution

(in)

The internal resolution is 16383 (3FFFhex) for 100% and
-16384 (C000hex) for -100% of the range.

Mode

Determines the block operating mode and available modes
for a block instance.

Object

(IT) A software entity having identity, attributes and behav-
ior.

Parameter

A variable that is given a constant value for a specified
application and that may denote the application.

Device Block

A Device Block is a named block. Hardware specific pa-
rameters of a field device, which are associated with a re-
source, are made visible through the Device Block. Similar
to transducer blocks, they insulate function blocks from the
physical hardware by a set of implementation independent
hardware parameters.

Record

A set of data items of different data types treated as a unit.

Resource

A resource is considered to be a logical subdivision within
the software (and possibly hardware) structure of a device.
Resources have independent control of their operation. The
definition of a resource may be modified without affecting
other resources within a device. A resource accepts and
processes data and/or events from the process and/or
communication interfaces and returns data and/or events to
the process and/or communication interfaces, as specified
by the applications utilizing the resource. An interoperable
network view of applications is provided through device re-
sources. Each resource specifies the network visible as-
pects of one or more local applications (or parts of distri-
buted applications).

Simple Variable

A single variable which is characterized by a defined Data
Type.

Substitute Value

In case an optional parameter has not been implemented,
the device behaves according to the substitute value for this
parameter.

Transducer Block

Transducer Block is a named block. Transducer blocks
insulate function blocks from the specifics of I/0 devices,
such as sensors, actuators, and switches. Transducer
blocks control access to I/0O devices through a device in-
dependent interface defined for use by function blocks.
Transducer blocks also perform functions, such as cali-
bration and linearization, on I/O data to convertitto a
device independent representation. Their interface to
function blocks is defined as one or more implementation
independent I/O channels.

Variable

A software entity that may assume any one of a set of
values. The values of a variable are usually restricted to a
certain data type.
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Appendix B: Block Type

Currently defined Block Type IDs

Block Name Block Type ID
Device Block 1
Sensor Analog Input Function Block 2

One of N Channel Sensor Analog Input Function Block 3

Multi Channel Sensor Analog Input Function Block 4
Discrete Input Function Block 5
Actuation Analog Output Function Block 6
Discrete Output Function Block 7
Analog Output Function Block 8
Single Stage Controller Function Block 9

Gas Calibration Transducer Block 10
Flow Transducer Block 11
Sensor Analog Input Ambient Temperature Transducer Block 12
Heat Transfer Vacuum Gauge...l) 13
Diaphragm Gauge 14
Cold Cathode lon Gauge 15

Hot Cathode lon Gauge 2 16
Trip Point Function Block 17
Reserved 18...2°-1
Manufacturer-specific 22, 2%1

Y = Pirani measuring system

2 = BA measuring system
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Appendix C: Electrical Connection

Technical data of gauges — (1 [1], [2].

Sensor cable connection

Threshold value SP A -3 @
Threshold value SP B =) @ o
-1
SP A ol —!i 4
-0 )
SPB o 11
er nd R
TXD — =13
\ i RS232
) } RXD - 14
Degas !! 7> o\)— Degas
+U,— = 8 —
Measuring signal !‘ 2> 1.25AT +
!' 12) @ T 24V
-5
Ry | !§103 1 Identification
=-15)—
= f =

Electrical connection

Pin1 Relay Switching function A, Common

Pin2 Signal output (measuring signal) 0 ... +10 V

Pin 3 Threshold value (Setpoint) A,0 ... +10 V

Pin 4 Relay Switching function A, normally open contact

Pin5 Supply common, GND

Pin6 Threshold value (Setpoint) B, 0 ... +10 V o)
Pin 7 Degas on, active high +24 V 1
Pin8 Supply of electronics unit +24 V 9

Pin 9 Relay Switching function B, Common

Pin 10 Gauge identification

Pin 11 Relay Switching function B, normaly open contact 15 |

Pin 12 Signal common GND

Pin 13 RS232, TxD O
Pin 14 RS232, RxD D-Sub, 15-pin female,
Pin 15 Shielding, housing GND soldering side

—8
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Profibus connection

1 5

| AP D-Sub, 9-pin, male
© E“ e “) o soldering side

6 9

Pin 1 not connected
Pin 2 not connected
Pin 3 RxD/TxD-P

Pin4 CNTR-P b
Pin5 DGND 2
Pin6 VP 2

Pin 7 not connected
Pin 8 RxD/TxD-N

Pin 9 not connected

2 Only to be connected if an optical link module is used.

& Only required as line termination for devices at both ends of bus cable

(— LA [3], [4D.

Appendix D: Literature

[1] www.agilent.com
Short Operating Instructions
FRG-720
tgma70el

Agilent Technologies, Lexington, MA 02421, USA

3 [2] www.agilent.com
Operating Manual
FRG-720
tgna70el
Agilent Technologies, Lexington, MA 02421, USA

B3 [3] www.profibus.com
(Profibus user organization)

[4] European Standard for Profibus EN 50170
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http://www.hotvac-vacuum.com/
http://www.hotvac-vacuum.com/

Vacuum Products Division
Instructions for returning products

Dear Customes:

Please folow thase instructions whenever one of our products n2eds to be reumed.

1)

2

3

4
3)

8)

7)

Complate the attachad Raguest for Aetum form and send it to Agilemt Tzchnologizs (se2 balow), 12king particular cara to identify
all praducts that have pumped or bean axpesed to 2my tavic or hazardous materials.

After evaluating the informztion, Agilant Technologies will provide you with 2 Return Authorizztion (RA) number via email or fax,
a5 requestad.

Mede: Dapending on the type of retum, 3 Purchasa Order may ba requirad at the time the Requast for Return is submitied. We
will quote any necessary services (2valuation, repa, special cleaning, eqg).

Imperant steps for the shipment of returning produwst:

» Remave all acceszories from the core product (e.g. infiet screens, vent valves).

»  Pricr to shipment, drzin ary oils ar other liquids, purge or flush 21 gass:es, and wipe off zmy excess residue.

» [fordering zn Advance Exchangs product, plezse use :
product,

» 3eal the preduct in 2 plastc bag, and pack=ge product carefully to avoid damaga in trarsit. You arz responsile for loss or
damage in transi.

» Agilent Technelegies is not rasponsblz for rztuming customer provided packaging or containers.

» Clearly label package with RA rumber. Using the shipping labal provided will ensurz the proper address and AA numbear
are onthe package. Packages shippad to Agdent without 3 AA claarly written on the outsida cannot be accapied and will
be returnad.

Retum crfy products for which the RA was issued.
Product beirg returned uncer a R4 must be recetoed within 15 business days.

Ship 1o the lecation specified on the printakle label, which will be sent, along with the RA number, as soon as we kave reseived
all of the required informaticn. Custemer is resparsible for freight charges on retuming preduct.

Retumn shipmaznts must complywith all applicabla Shipping Regulations |LATA, DOT, ete.) and camier requirements.

RETURMN THE COMPLETED REQUEST FOR RETURN FOARM TO YOUR NEAREST LOCATIOMN:

EURDPE: MNORTH AMERICA: PACIFIC RIM:
Fax: 0039011 5378 330
Fax Free: 00 800 345 345 00 Fax: 1 781 860 9252 please visit our wehbsite for individual
Toll Free: 00 800 234 234 00 Toll Free: 800 882 74248, Option 3 offica information
vpt-customercaref@agilent.com vpl-rafagilentcom hitp:/ Senwwv.agilent.com
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Agilent Technologies Vacuum Products Division

Request for Refurn Form
{Health and Safety Certification)

Please rzad impomant policy information an Page 3 that applies to all recums.

1) COSTOMER INFOEMATION

Company Name: Contact Name:

Tel: Emaik Faot:

Castomer Ship To: Castomer Bill To:

Eurcps only: VAT reg. Number. IUSA/Canada onk: [ | Taxable [ ] Mon-taxable

2) FRODULCT IDENTIFICATION

Product Description Agilent P/N Apgilenz S/ Original Purchasing Refarance

d) TYPE OF RETUAN (Choo=e one from each row and supply Purchase Order if requesting a billable s=nica)
34 [] NonBillable [] gillzble s Mew PO 3 [hard copy must be submitted with this form):
3B. [Jexchanga [ JRepair [ JUpgrade [ |Consignment/Dema [ JCalibmtion [ JEvaluation [ _|Retum for Credit

4] HEALTH and SAFETY CERTIFICATION

AGILENT TECHNOLOGIES CANNOT ACCEPT ANY PRODUCTS CONTAMINATED WITH BIOLOGICAL OR EXPLOSIVE HAZARDS,
RADIDACTIVE MATERIAL, OR MERCURY AT ITS FACILITY.
Call Agilent Technoloegies to discess alternatives if this requirement presents a problem.

The equipment listed above {check one):
HAS NOT pumped or been exposed to any toxic or hazardous matenals. OR
] HAS pumped or bezn axposed to the following toeic or hazardous matenizls. If this bax is chedeed, the following
informaticn mus 2lse be filled out  Cheds boxes for zll materials to which product|s) pumped or was exposad:

[raxic [Jcorrosive [ Reaciive [ Flammatie [ Explosive | Biological [ ] Radipactive

List all toxie/hazardous materials. [nclude product name, chemical name, 2nd chemical symBol or formula:

NOTE Ha praduct is rocovod of Aglent which Is contaminatod with a ioode or kazandous materlal 122 was not dichsoed, the castoner will Be held respansibie for ol
Costs Icwemd 1o orsura tha soda harding of tha product, cnd i [isble for any harm oo injury o Aglent employees a5 woll 23 0 cay thisd pary occumng a3 o result o
eposee to fove or hazardsus mateelils preseat b the preduct.

Print Name: Authorized Signature: ..o ... —~ Date

4} FAILURE INFORMATION:

Failure Mods (REOUIRED FIELD. Ses next page for suggestions of failure temms):

Dztailed Dascrption of Malfunctior: [Plzase provids the emor message]

Application [system and madal)

I understand and agres to the terms of Section 6, Page 3/3.
Print Name: Authorized Signature: .o - Date
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Agilent Technologies

Vacuum Products Division

Request for Return Form
{Health and Safety Certification)

Flease nse these Failure Mode to describe the concem about the prodect on Page 2

TURBD PUUMPS and TURED CONTROLLERS

AFPANENT DEFECT/MALFUNCTIDN FOSITION FARAMETERS
+ Dons not start + Moiza + Vertical Fawes: fictstional Speod:
+ Dons not spin frecly - Vibrtions -Harizcental Curent: Infut Prossoen:
» Dons not reach Rl spond Arak Upside-down Temp I: Feeelinn Pressurne:
+ Mochanical Contact Dt omperaiura -Other: Temp & Furgo N
» Cocling duefective ~Clagging OFERATING TIME:

10N PUMPS/CONTROLLERS VALVES/COMPONENTS
» Bad leediheough = Poor vaouum + Main =l losk » Bellowrs leak
» Macuum leak » High voltage preblem » Solencid Railure » Damaged Mange
» Emor code on disply » Dther + Damaped sealing arca Other

LEAK DETECTORS INSTRUMENTS
» Carmot calibrato Mo zerodhigh backround » Gaugo whe not working » Diplay problem
» Vacuum systemn unstabla = Cannot reach tost mode » Communication falurn » Degas nat working
» Failed o start » Dther » Emor code on disply + Dthor
SCROLL AND ROTARY VANE PUMP3 DIFFUSION FUMPS
» Purmp doesn 't start » Noisy pump [Sesaibe) » Heater faiure » Hectrical problem
» Dousa't rsach vacuum = Dvur tomprrabee » Donsn't reach vacuum » Coaling cuil damago
+ Purmp seized = Dther « Vacuum leak + Dthor
Section 6] ADDITIONAL TERMS

Please read the ferms and conditions below as they apply fo all returns and are in addition to the Agilent

Technologies Vacuum Product Division — Products and Services Terms of Sale,

Customer is rasponsible for the freight changes for the returning preduct. Beturn shipmanss must comply with all
applicable Shipping Regulations (IATA, DOT, exc.) and carmiar requirements.

Customers recziving an Advance Exchange product agree to recum the defective, rabuildzble pam to Agilent Technologies
within 15 business days. Failurz to do so, or rewurning a non-rebuildzble par (crashed), will result in an inwoice for the
non-returned, non-rebuildable part

Rewurns for credit towand the purchasa of new or refurbishad Products are subject to prior Agilent approval and may incur
a restociing feze. Please reference the original purchase ordar number.

Units raturnad for evaluztion will be evaluated, and 2 quote for repair will be issued. If you choose to have the unit
rapaired, the cost of the evaluation will b2 deducted from the finzl repair pricing. A Purchase Order for tha final repair price
should be issuzd within 3 weeks of quotation date. Units without a Purchasa Order for repair will b2 recumed to tha
customer, and the evaluation fee will be invoiced.

A Special Cleaning fee will apply to 2ll expesed products per Szction 4 of this documant
If raquesting a calibration service, units must be functionzlly capabdz of being calibrazed.
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