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1 Abbrevations and Acronyms

0d Number
Ox Number
Ob Number

Uint8
Uint16
Uint32
Int8
Int16
Int32
Float32

NVM

: decimal format
- hexadecimal format
. binary format

: unsigned integer of 8 bit

: unsigned integer of 16 bit

: unsigned integer of 32 bit

: signed integer of 8 bit

: signed integer of 16 bit

: signed integer of 32 bit

: single precision floating point

: Non volatile memory
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(0d0..0d255)
(0d0..0d65535)
(0d0..0d4294967295)

(0d-128..0d127)
(0d-32768..0d32767)
(0d-2147483648..002147483647)

(IEEE754)
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2 Purpose

This document is the reference for the user who wants to run the Chipreg EPC either in Analog or
in Digital mode.

3 Analog I/O

3.1 Analog Input
TBD
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3.2 Analog Output
TBD
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4 Digital Communication

4.1 RS232/RS485 Peripheral settings

The settings are the following:

4.2 Command Structure

e Baud rate 115200 max

¢ Data 8 bits

o Parity none

¢ Data bits 8

e Stop bits 1

e Handshaking none

o Level EIA232/EIA485

IMI

Precision Engineering

The serial line uses characters to send / receive 8 bits (1 octet or 1 byte) packets. For numbers all
values must be specified in hex format. Thus, each octet needs 2 characters. A command operation
integrates two phases: send and receive with always the same structure.

Device Address
Command Code
Data

CRC16 Code

: 2 char
: 6 char
:nchar
14 char

After sending a command (master) the Chipreg MFC (slave) must reply in accordance with the
same following format:

Command Send (from Master)

Device Command Data CRC16
A0 | A1 DO | D1|D2|Dn
Command Receive (from Slave)

Device Command Data CRC16
A0 | A1 DO | D1|D2|Dn
Notice

For numbers (always in hex format) the letters (a, b, ¢, d, e and f can be written either in
uppercase or lowercase). However, for text, the system is case-sensitive.
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Example:
The user requests a pressure read with the command ‘SPRR’

Command Send (from Master)

Device Command CRC16
O[> [S[P[RIR | a]c|e][T
e The device address is 0x01 -> 0T
e The command is composed of 2+4 letters ->’->SPRR’
e No Data to send -> void
e The CRCL16 code of the whole character string '01->SPRR’ is Oxacel - ‘acel’

Command Receive (from Slave)

Device Command Data CRC16
EOI | ‘1! ‘_i | ‘>’ | ‘S’ | ‘P! ‘Rl | ER! ‘0! iOl | iOl | i7l IC! | I4l (a! (Cl
The device number is always 0x01 2> 0r
The command is composed of 2+4 letters - “>SPRR’

The returned data from the Chipreg EPC is a 16 bits number of 0x0007 - 0007’
The CRC16 code of the whole character string '01->SPRR0007’ is Oxc4ac~> ‘cd4ac’

In the case where a number is bigger than 8 bits (16 or 32 bits), we must split that number in
several octets. An example where the 16 bits number 0d15893 must be write on the serial line:

0d15893 = 0x3el1l5 =0b00111110 00010101
MSByte = 0x3e

LSByte = 0x15

Thus, we need 4 chars:

char0 =3

charl =‘e

char2 =7

char3 =5

For reading operation MSByte and LSByte must be merged together to find the original number.
The MSByte must be multiplied by 278 (shifted to the left 8 times) and added to LSByte.
We receive through the serial line 4 chars:

char0O =3
charl =‘e
char2 =7
char3 =5
We convert it in 2 bytes:
MSByte = 0x3e
LSByte = 0x15

Number = (MSBytes << 8) + LSByte = 0x3E00 + 0x15 = Ox3E15 = 0d15893
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4.3 CRC16 Computation

The CRC16 computation (checksum) is performed in accordance with the following algorithm:

//

Crcl6 Modbus Checksum computation.

// Note -
// *charData Array of characters.

// uint8Nbr
// uintl6Crcil6

Numbers of characters to receive.
Output value.

uintl6_t CrcléModBusComputation (char* charData, uint8_t uint8Nbr)

{

}

uintle_t uintl6Crcl6 = OXFFFF;
uint8_t uint8Position;
uint8_t uint8Shift;

for (uint8Position = ©; uint8Position < uint8Nbr;uint8Position++)

{
uintl6Crcl16 ~= (uint16_t)charData[uint8Position];

for (uint8Shift = 8; uint8Shift != @; uint8Shift--)

{
if ((uintl16Crclé & 0x0001) != 0)
{
uintl6Crcl6 >>= 1;
uintl6Crcl6 "= OxA001;
}
else uintl6Crcl6 >>= 1;
}

}

return uintl6Crcl6;

The Master can avoid the CRC16 computation replacing it by the character string “XXXX'.

Example:

The user requests a pressure read with the command ‘SPRR’ avoiding the CRC16 computation.

Command Send (from Master)

Device Command CRC16

EOI l1! i_l | i>’ | iS’ | iP! ‘Rl ER! ‘X! AXI AXI | in
e The device number is always 0x01 -2 ‘01
e The command is composed of 2+ 4 letters - “>SPRR’
e No Data to send -> void
o Instead of CRC16 code, the user can use ‘XXXX’ (capital letters) 2> XXXX’

Engineering
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4.4 Commands Access

The list here after concerns the command availability.

Command Type
PRSR
PRSW
SPRR
SPRW
CTRR
CTRW
CTLR
CTLW U

UPPR
UPPW

U : User (customer) oriented command
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4.5 Non Volatile Memory
Some user-oriented commands allow to store values in NVM :

TBC
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5 Commands Description

5.1 Pressure Setpoint Read: PRSR

Name
PRSR

Purpose

Read the last pressure setpoint written

Data Send (char) : 0
Data Receive (char) : 4

Data Send
void

Data Receive

IMI

Precision Engineering

Parameter Type Min Max Char Notice
Pressure Setpoint Uintl6 | 0x0000 0x2710 0.3 1)
(0d0) (0d10000)
1) See section ‘Computation of the digital I/O data’: Pressure
Example
Command Send
Device Command CRC16
50! | ‘1’ ‘_£ | ‘>! | ‘P’ | ‘R! AS! AR! ‘b! 58! 54! 511
Command Receive
Device Command Data CRC16
EOI | 11! i_i | i>’ | ‘P, | iRl iSl ER! ‘O’ £7l idl EOI iOl | 531 | iOl | iOl

e The pressure setpoint read is 0x07d0 (0d2000).
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5.2 Pressure Setpoint Write: PRSW

Name
PRSW

Purpose
Write the pressure setpoint.

Data Send (char) : 4
Data Receive (char) : 0

Data Send
Parameter Type Min Max Char Notice
Pressure Setpoint Uintlé | 0x0000 0x2710 0.3 1)
(0d0000) | (0d10000)

1) See section ‘Computation of the digital I/O data’: Pressure
Data Receive
void
Example

Command Send
Device Command Data CRC16
AO! | ‘1’ ‘_A | ‘>’ | ‘P’ | ‘R! | IS! | IW! lo! | lf! la! | l0! l8 | l2! | l9! | le!

Command Receive
Device Command CRC16
50! | ‘1’ ‘_A | ‘>’ | ‘P’ | ‘R! | IS! | IW’ lb! | lb! | l8! | lll

e The pressure setpoint written is 0x0fa0 (0d4000)
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5.3 Control Read : CTRR

Purpose
Read the control configuration.

Data Send (char) : 0
Data Receive (char) :2

Data Send
void

Data Receive

IMI
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Parameter Type Min Max

Char

Notice

Control Uint8 0x00 0x02
(0d0) (0d2)

0.1

1)

1) 0x00 : No Control
0x01 : Permanent Leakage Mode
0x02 : Standard Mode

Example

Command Send

Device Command CRC16
01~ ][> ][ C|T|RIR|ald]al4

Command Receive

Device Command Data CRC16

50! | 11! [ i>’ | ‘C’ AT! ‘Rl | iR! ‘O’ izl ial | ibl | izl | iel

e The control configuration read is 0x02 (0d2).
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5.4 Control Write : CTRW

Name
CTRW

Purpose
Write the control configuration. After a ‘CTRW’, the CTLW must rewrite.

Data Send (char) :2
Data Receive (char) : 0

Data Send
Parameter Type Min Max Char Notice
Control Uint8 0x00 0x02 0.1 1)
(0d0) (0d2)

1) 0x00 : No Control
0x01 : Permanent Leakage Mode
0x02 : Standard Mode
Data Receive
void
Example

Command Send
Device Command Data CRC16
EOI | 11! i_i | i>’ | iCl AT! ‘Rl | in iOl | ‘2, ial | igl | 531 | iel

Command Receive
Device Command CRC16
AOI | 11! i_l i>’ | iCl ET! ‘Rl | in ial | iel | ‘6, | i4l

e The control configuration written is 0x02 (0d2)
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5.5 Controller Read : CTLR

Purpose
Read the controller configuration.

Data Send (char) : 0
Data Receive (char) :2

Data Send
void

Data Receive

IMI

Precision Engineering

Parameter Type Min Max Char Notice
Controller Uint8 0x00 0x04 0.1 1)
(0d0) (0d4)
1) 0x00 : No Controller
0x01 : PID Preset 1, small volume
0x02 : PID Preset 2, medium volume
0x03 : PID Preset 3, large volume
0x04 : PID User
Example
Command Send
Device Command CRC16
EOI | 11! i_l | i>’ | iCl AT! ‘L’ {Rl iOl ‘d! ‘a! ‘d’
Command Receive
Device Command Data CRC16
AO! | ‘1’ ‘_l | ‘>’ | ‘C’ AT! (L! (R! lo! | (2’ (8! (o’ ‘2’ ‘8’

e The controller configuration read is 0x02 (0d2).
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5.6 Controller Write : CTLW

Name
CTLW

Purpose
Write the controller configuration.

Data Send (char) :2
Data Receive (char) : 0
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Data Send
Parameter Type Min Max Char Notice
Controller Uint8 0x00 0x05 0.1 1)
(0d0) (0d4)
1) 0x00 : No Controller
0x01 : PID Preset 1, small volume
0x02 : PID Preset 2, medium volume
0x03 : PID Preset 3, large volume
0x04 : PID User
Data Receive
void
Example
Command Send
Device Command Data CRC16
EOI | 11! i_i | i>’ | iCl AT! ‘L’ {W! ‘0’ ‘2’ ‘8! (1’ (3’ (8’
Command Receive
Device Command CRC16
50! | ‘1’ ‘_l | ‘>’ | ‘C’ AT! (L’ (W’ (o! (e! (6! Sd’

e The controller configuration written is 0x02 (0d2)
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5.7 Scaled Pressure Read: SPRR

Name
SPRR

Purpose
Read the scaled pressure

Data Send (char) : 0
Data Receive (char) : 4

Data Send
void

Data Receive

IMI

Precision Engineering

Parameter Type Min Max Char Notice
Scaled Pressure Uintl6 | 0x0000 Ox7FFF 0.3 1)
(0d0) (0d37767)
1) See section ‘Computation of the digital I/O data’: Pressure

Example

Command Send

Device Command CRC16

AO! | ‘1’ ‘_l | ‘>’ | ‘S’ | ‘P’ (R! | IR! (a’ IC! le! | l1!
Command Receive

Device Command Data CRC16

AO! | ‘1’ ‘_’ | ‘>’ | ‘S’ | ‘P’ (R! | IR! (0’ lf! ‘9’ | lf! l7! | l8! | l8! | lb!

e The scaled Pressure read is 0x0f9f (0d3999).
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5.8 User Pid Parameters Read: UPPR

Purpose
Read the user Pid parameters for mass flow control.

Data Send (char) : 0
Data Receive (char) : 24

Data Send
void

Data Receive

Parameter Type Min Max Char Notice
Mass Flow User P Float32 | 0x00000000 OXFFFFFFFF | 0..7 1)
(0d1.17..E-38) | (0d3.40..E38)
Mass Flow User | Float32 | 0x00000000 OXFFFFFFFF | 8..15 | 1)
(0d1.17..E-38) | (0d3.40..E38)
Mass Flow User D Float32 | 0x00000000 OXxFFFFFFFF | 16..23 | 1)
(0d1.17..E-38) | (0d3.40..E38)

1) See section ‘Computation of the digital I/O data’

Example

Command Send

Device Command CRC16
O[T [ [ UP PR 4][4]e]0

Command Receive
Device Command Data CRC16
50! | ‘1! ‘_l | ‘>’ | ‘U’ AP’ | IP! | IR! See beIOW lo! | l9! | l6! | iel

e Datais: 0x3dccceced3d75¢28f00000000 (that means 0x3dcccced, 0x3d75¢28f and
0x00000000). In accordance with IEEE754 > P =0.1,1=0.06,D =0
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5.9 User Pid Parameters Write: UPPW

Name
UPPW

Purpose
Write the user Pid parameters for mass flow control.

Data Send (char) : 24
Data Receive (char) : 0

Data Send
Parameter Type Min Max Char Notice

Mass Flow User P Float32 | 0x00000000 OXxFFFFFFFF | 0..7 1)
(0d1.17..E-38) | (0d3.40..E38)

Mass Flow User | Float32 | 0x00000000 OXFFFFFFFF | 8..15 | 1)
(0d1.17..E-38) | (0d3.40..E38)

Mass Flow User D Float32 | 0x00000000 OXFFFFFFFF | 16..23 | 1)
(0d1.17..E-38) | (0d3.40..E38)

1) See section ‘Computation of the digital I/O data’
Data Receive
void
Example

Command Send
Device Command Data CRC16
AO! | ‘1! ‘_A | ‘>’ | ‘U’ AP’ | IP! | IW! See beIOW ll! | lb! | lf’

sb!

e Datais: 0x3del47ae3d4ccccd00000000 (that means 0x3del47ae, O0x3d4ccced and
0x00000000). In accordance with IEEE754 - P =0.11,1=0.05,D =0

Command Receive
Device Command CRC16
50! | ‘1! ‘_£ | ‘>’ | ‘U’ AP’ | IP! | IW! l4! | l7! | l2! | lol
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6 Computation of the Digital I1/0 data
6.1 Pressure
The relationship linking the pressure to its digital value is:

Pressure FS - Digital Value
Pressure =

Digital FS
Pressure current pressure barg
Pressure Full Scale EPC range barg
Digital value current digital value counts
Digital Full Scale 10000 counts

Examplel

The device is a 5 barg EPC. To send a setpoint of 2.3 barg, the command PRSW (Pressure
Setpoint Write) is used. Thus, the digital value to send is:

. 2.3-10000
Digital value = — g = 4600 counts

Example2

The device is a 5 barg EPC. After sending the SPRR command (Scaled Pressure Read) the
returned value is 5432. Thus, the current pressure is:

55432
10000

Pressure = = 2.716 barg
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The Mass Flow User PID allow to customize the Pid controller for mass flow control (if needed).
By default, PID values are already stored in NVM. For fine tuning, it is recommended to start from
these values. The format value is a float32 (single precision) type following the standard IEEE 754.
For R/W operation the value must be encoded/decoded on 32 bit for the communication frame.
Any programming language allows to perform this common task.

32 Bits

Sign Exponent Mantissa

«— 1Bit—> <

8 Bits > < 23 Bits >

Single Precision IEEE 754 Floating Point Standard

Example
Number to Encode Single Precision Representation
0.1 0x3dcccccd
Single Precision Representation Decoded Number
0x3d75c28f 0.06
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Following a master command, if an error occurs during communication, the device sends back an
error code, designed by ‘ERRN’ describing the type of error with the following structure:

Command Receive

Device Command Data CRC16
AO|AL|~|>|F|R|R|N|DO|[D1|RO|R1|R2|R3
Data Receive
Parameter Type Min Max Char Notice
Communication Error Uint8 0x00 0x09 0.1 1)
(0d0) (0d9)

1) 0x01
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09

: Reserved
: Reserved

. Reserved

Important

: Error Password (wrong factory password)
: Error Control Disable (operation not possible, because control disabled)
: Error Control Enable (operation not possible, because control enabled)

: Error CRC16 (the computation of the CRCL16 is incorrect)
: Error Integrity (number in hex format has an incorrect character: g, h, i...)
: Error Range (the range of a number is out of bounds)

For any master command the device must reply, except when the following errors happen:

e The specified device address is not found on the communication bus.

e The command doesn'’t exist for the specified device Address.

¢ If the communication frame takes more than 1 sec (from the start to the end) to be

transmitted.
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