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WinMark Pro Application Note

Controlling Flyer/Fenix Flyer Marking Heads Using Modbus® Protocols

This revised Application Note provides information about communicating to FH Flyer marking heads and
Fenix Flyer Laser Markers over an Ethernet network using the Modbus® protocol.

The Modbus protocol is handled in the Flyer head by an external communications server named
SynComm. SynComm allows users to access various marking head functions via Flyer's Ethernet port
using one of three different protocols: (1) Modbus/IP protocol for interaction with PLCs or other MODBUS
network devices; (2) Modbus-Asynchronous protocol, a SYNRAD-modified Modbus protocol for peer-to-
peer communications; and (3) SmartFH protocol, provided as legacy support for customers who have
upgraded existing FH Smart systems to FH Flyer and wish to continue using custom programs written
specifically for FH Smart marking heads.

Important Note:  The SmartFH protocol is intended for legacy support only (i.e. systems where Flyer is
replacing an existing FH Smart marking head. For maximum flexibility, newly
integrated systems incorporating FH Flyer marking heads should use Modbus/IP or
Modbus-Asynchronous protocols.

SynComm Modbus/IP Protocol

There are two “flavors” of SYNRAD's implementation of Modbus I/P: (1) as described in Section 1, the
first is a basic set of register-based commands using Modbus function codes 3, 4, 6, and 16 that many
Programmable Logic Controllers (PLCs) support and (2) as described in Section 2, an extended set of
commands using a Modbus user-defined function code in the range of 65-72 or 100—110. The extended
(user-defined) command set includes advanced Filestore and head management options, but is less
widely supported by the PLC community.

This document describes all the information necessary to control an FH Flyer marking head or Fenix Flyer
Laser Marker using either “flavor” of Modbus/IP. For complete information on the full Modbus/IP
specification, see http://www.modbus-ida.org/. In addition, we have posted sample Visual Basic and
Visual C++ code at http://www.winmark.com/products/winmark activexsamples.html. These samples
provide the functions necessary to create commands for communicating with a Flyer head and are
designed to be easily incorporated into customer applications.
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Section 1 —
Using Basic (Register-Based) Modbus/IP Command Function Codes

Guidelines for using the register-based Modbus/IP protocol:

The Flyer head MUST be set to operate in stand-alone mode (Standalone Marking property on
“Device” tab set to “Yes”).

For register-based Modbus operation, the Modbus User Function property (in WinMark Pro on the
“Device” tab) is not used—it can be left at its default value of 67 (0x43 hexadecimal). However you
can use a mix of register-based and user-defined based commands to control Flyer and if this is the
case, the Modbus User Function must be set to a decimal value in the range of 65-72 or 100—110.
The WinMark Pro default value is 67 (0x43 hexadecimal).

On the “Device” tab, set the External Communications Server property to “Modbus”.
Flyer's communications server listens on the default Modbus port (Port 502).

WinMark Pro, WinMark Launcher, and DigiScope applications must be closed after the head is
configured for Modbus/Modbus Async operation.

Filenames must be preceded by the “/” character; for example, Test.mkh becomes /Test.mkh.
Modbus limits message elements (16-bit words) to a maximum of 120 (or 240 bytes)

Modbus is a big endian protocol. In our Modbus VB example code posted at:
http://www.winmark.com/products/winmark activexsamples.html, Mobus.h and Modbus.c contain
endian conversion routines to aid in parsing data.

Modbus is a client/server (or command/response) protocol. The Modbus equipped PLC or computer
is the client (that commands), the FH Flyer acts as a server (who responds).

All character strings must be null-terminated (designated as “\00” in Section 1).

Important Note:  Register addresses for each function described in this section are zero-based,

meaning they start at zero (0). Some PLCs do not support zero-based addressing so
if your PLC falls in this category, you must add one (1) to the register address
specified by your Message command. For example, to read Flyer’s Input Register
(0x0000), specify a starting address of “0” in the Message instruction if your PLC
supports zero-based addressing. For PLCs that do not support zero-based
addresses, specify a starting address of “1”.
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Register-Based Modbus/IP Message Structure

This section describes the format for using a Modbus function code to read or write a Flyer Modbus
register using Modbus TCP/IP.

Function Codes

The following Modbus command function codes are available for Flyer/Fenix Flyer control:

Function Code Decimal (Hex) Command

3 (0x3) Read Holding Registers

4 (0x4) Read Input Registers

6 (0x6) Write Single Holding Register
16 (0x10) Write Multiple Holding Reqisters
Data Types

Typically, the data portion of the message is specified in the PLC’s Message (MSG) instruction as a data
table address (reading from or writing to). Except for Flyer commands that are formatted as strings, all
other data should be read or written as decimal values. The word, or element, sizes listed in Appendix D,
Flyers MODBUS Memory Map, are as follows:

Word - an unsigned 16-bit integer

DWord — an unsigned 32-bit integer (a Long)
SWord - a signed 16-bit integer

String — ASCII formatted characters

Note: The Modbus standard limits message elements to a maximum of 120 elements (16-bit words) or
240 bytes.

Examples

The examples in this Section were created using an Allen Bradley™ MicroLogix™ 1400 Series B
Controller and Rockwell Automation RSLogix Micro Developer software. The formatting of command
instructions for your particular PLC may vary.

Modbus/IP Error Checking

When the Modbus command is successful, Flyer returns the function code of the requested operation. If a
Modbus error occurs with a register-based Modbus command, the Flyer head returns one byte (equal to
the transmitted function code + 0x0080). On receipt of a Modbus error, the user should read register
0x0066 (102 decimal) for a more descriptive Synrad error code, if available, and then perform any tasks
necessary to ensure data integrity before sending further commands. See Appendix C for lists of Modbus
and SYNRAD error codes.

Common errors are “broken communications” errors, caused by Flyer not being set to Stand-alone mode
(set Standalone Marking property to “Yes”) and/or not configuring the SynComm server for Modbus
operation (set External Communications Server property to “Modbus”).
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Register-Based Modbus/IP Flyer Marking Head Functions:

The following functions are currently available via Modbus/IP for Flyer/Fenix Flyer marking head control:

/0 Commands (page 6):

¢ Read Input Register Read (Get) the status of Flyer’s 8-bit input register

e Read/Write Output Register Read (Get) or Write (Set) Flyer’s 8-bit output register

Mark Status Commands (page 9):

e Read/Write Marking Status Read (Get) mark status or Write (Start/Abort) mark session
¢ Read All Mark Status Read (Get) Mark Count, Current Piece, Ticks, Tick Min, Tick

Max, Servo Status, and Head Uptime values from the current
mark session

Head Temperature Commands (page 13):
o Read Head Temperatures Read (Get) actual Flyer front (power amp) temperature, rear
(CPU) temperature and front/rear (CPU) over-temperature status

Marking Head Status Commands (page 15):

¢ Read Marking Head Status Read (Get) Head Type, current mark status — marking/not
marking, and Stand-alone operation status
e Read/Write Network Status Read (Get) Network Share status or Write (Refresh) Network

Share connection

Date/Time Commands (page 19):
e Read/Write All Date/Time Status Read (Get) or Write (Set) Flyer’s current local date (Year, Month,
Day of Week, Day) and time (Hour, Minute, Second, and

Milliseconds)

Filestore Usage Commands (page 21):

o Read Filestore Usage Read (Get) number of bytes Used and Available in Flyer
Filestore

Error Code Commands (page 23):
e Read Synrad Error Code Read (Get) any Synrad error code generated by Flyer during a
Modbus operation

File Commands (page 24):

e Read/Write Filename Read (Get) current filename or Write (Load) a file into RAM for
marking

o Write Network File Write (Load) a file located on a network share into Flyer RAM for
marking

File Properties Commands (page 28):
e Read/Write Property Value Write (Set) file Object Name, Write (Set) file Property Name, and
Read (Get) or Write (Set) value of selected object property

System Parameters Commands (page 30):
o Read/Write Parameter Value Write (Set) head parameter by name and Read (Get) or Write
(Set) value of selected head parameter
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I/O Commands

Read Input Register: Read (Get) the status of Flyer’s 8-bit input register.

Command (from Client):

® Set Message (MSQG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read one (1) word, or element,

® beginning at Flyer Register Address 0 (0x0000).

Response (from Flyer):
The contents of Register 0 are sent to the specified data table address.

Example:

Data table N7 contents reflect Flyer’s current input bit status in a binary format, where the LSB (N7:0/0) is
input INO status and the MSB (N7:0/7) is IN7 status. As seen in the screen shot, inputs INO and IN1 are
OFF, while inputs IN2 through IN7 are ON. Decimal and hexadecimal data table equivalents of the binary
input status (1111 1100) are 252 and 0x00FC respectively.

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (0) has been incremented by 1 (MB Data Address is setto 1).

=10 x|
General |
This Contraller — Control Bits———————————————
Charnel: [T {integral, Modbus TCF] Ignore i tmed out (10} 0]
Madbus Command: |03 R ead Holding Registers [4xmmx] | Bn.etak Connec.tlon [BK) E
Data Table Addiess: W70 Awaiting E xecution [EW]: m
Size in Elemerts; [1 Datar
Error [ER]: m
— Target Device Meszage done [DM]:
Message Timeout : |33 Message Transmiting (ST): [0]
ME Drata Address [1-65536): [1 Message Enabled [EN]: E
Unit Identifier: [255
Modbus Address: (40000
Routing Infarmation FilelRl): [RI20:1 e
: |
Ethernet IP) Address: [192 168.90.28 Pt Erior CodefHes): 0
Error D escription
’7 Mo emors

=4 Data File N7 (bin} -- INTEGER

(Symbol) Description

A1 e
[n70/0 | Fadis Binary 3|

Syrbiol: | | Calurmrs: I 16 _x i
Desc: | |

| |N? j Properties | Uszage | Help |

Note: By reading two words (or elements) beginning at Register 0, you can read both input and output
status with a single MSG instruction.
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Read/Write Output Register: Read (Get) or Write (Set) Flyer's 8-bit output register.

Command (from Client):
If Read

® Set Message (MSG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read one (1) word, or element,
® Dbeginning at Flyer Register Address 2 (0x0002).

If Write
® Set Message (MSGQ) instruction to send Modbus command function code 06, Write Single Holding
Register,

® and write one (1) word, or element,
beginning at Flyer Register Address 2 (0x0002).

Valid data is a byte value formatted so the LSB corresponds to output OUTO and the MSB
corresponds to OUT7 and where a ‘1’ sets the output ON and ‘0’ sets it OFF.

Response (from Flyer):
If Read
The contents of Flyer Register 2 are sent to the specified data table address.

If Write
The value of the specified data table address is sent to Flyer Register 2.

[Example on next page]
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Read/Write Output Register (cont):

Example:

If Read

The specified data table reflects Flyer’s current output bit status, where the LSB is output OUTO status
and the MSB holds OUT7 status.

If Write

Data table N7 contains the desired Flyer output state in binary format, where the LSB (N7:0/0) is output
OUTO status and the MSB (N7:0/7) is OUT7 status. As seen in the screen shot, Flyer outputs OUTO,
OUT1, OUT2, OUT5, and OUT6 will be turned ON, while outputs OUT3, OUT4, and OUT7 will be turned
OFF. Decimal and hexadecimal data table equivalents of the binary output status (0110 0111) are 103
and 0x0067 respectively.

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (2) has been incremented by 1 (MB Data Address is set to 3).

7=3MSG- MG1L:0 ) ] S
General |
This Contraller —Control Bits———————————————
Channet: [T fntegral, Modbus TCP] Hopk e et D %
Modbus Command: |05 'wiite Single Register [4rmmm Bn?tak Eonnec.tlon (BK): [0
Data Table Address: El Auwaiting Esecution [EW]: E
Size in Elemerts: [1 Data:
Errar [ER]: m
— Target Device Meszage done [DM]:
Message Timeout - |33 Message Transmitting [ST): m
ME Data Address [1-65536) (2 Message Enabled [ENJ: E
Linit | dentifier: {255
Modbus &ddress: (40003
Routing Infarmation File[R1): [RI20:1 s
Etvemet (F)addiess (B T688028 ] Fort
ernet (IF) Address: [192.168.90.28 Fort: Ertor CodefHex) 0
Error Description
’V Mo ermrors
=3 Data File N7 (bin) —- INTEGER - 101 x|
I3ymbol) Description
5 1| -]
N7/ | S | Brinary - |
Syrrbiol: | | Caluimrs | 16 'I
Desc: | |
T i | | |
= Properties Usage Help

Note: By reading two words (or elements) beginning at Register 0, you can read both input and output
status with a single MSG instruction.
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Mark Status Commands

Read/Write Marking Status: Read (Get) Flyer's marking status or Write (Set) to start or abort a mark
session.

Command (from Client):
If Read

® Set Message (MSQG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read one (1) word, or element,
® Dbeginning at Flyer Register Address 4 (0x0004).

If Write
® Set Message (MSQ) instruction to send Modbus command function code 06, Write Single Holding
Register,

and write one (1) word, or element,
beginning at Flyer Register Address 4 (0x0004).
® Valid data is a 16-bit word containing decimal: ‘1’ — start marking; or ‘2’ — abort mark session.

Response (from Flyer):

If Read

The contents of Flyer Register 4 are sent to the specified data table address. Valid data is a 16-bit word
containing a decimal value of: ‘0’ — head is idle; ‘1’ — head is marking; or ‘2’ — mark session aborted.

If Write

The value of the specified data table address is sent to Flyer Register 4 and a mark session is started or
aborted.

[Example on next page]
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Read/Write Marking Status (cont):

Example:

If Read

The specified data table reflects Flyer’s current mark status as shown in the screen shot. The value of
N7:0 is decimal 0, which indicates the Flyer head is idle (not marking and last mark was not aborted).

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (4) has been incremented by 1 (MB Data Address is set to 5).

73 MSG - MG11: -ments) -0l x|
General |
This Controller — Control Bits————————————
Channet: [1 [integral, Modbus TCF] lanore f timed out 10} [0 ]
Modbuz Command: |03 R ead Holding Registers [ Bn.etak Eonnec.tlon Ky 0]
Data T able Address: El Lymaiting Execution [EW]: m
Size in Elements; [{ Data:
Eror [ER]: m
— Target Device Meszage done [DM]:
Message Timeout : [33 Message Trarsmitting (5T} [0]
ME Data Address [1-B5536): (5 Message Enabled (EM]: m
Unit |dentifier: |255
Modbus Address: (40005

Routing Infarmation File(Rl): [BI20:1 —Errar
Ethernet (I Address: [192 168.90.28 Port: Evrar Cads{Hest 0

" Error D escription

Mo erars

ta File N7 {dec) — INTEGER

LT =
] | Hadix;!Decimal 'I

Syrbol: | | Columns: I m - i
Desc: | |

IN? jl Eropertiesl Usage | Help |

If Write
The specified data table address, N7:0 in this example, would contain a decimal value of ‘1’ to start
marking, or a value of ‘2’ to abort the mark session.
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Read All Mark Status: Read (Get) all mark status for the current mark session or read one or more
property registers.

Note: Because you can specify only one starting address per MSG instruction, you can only read
multiple registers (properties) sequentially.

Command (from Client):

® Set Message (MSQG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read two (2) words, or elements, per property.

® Valid Flyer Registers and properties are:

Register Address 6 (0x0006)  Mark Count; Mark Count property value in current file

Register Address 10 (0x000A) Current Piece; number of piece currently being marked

Register Address 14 (0x000E) Ticks; total number of ticks in mark session (100 ticks = 1 second)
Register Address 18 (0x0012) Tick Min; minimum number of ticks for any piece in mark session
Register Address 22 (0x0016) Tick Max; maximum number of ticks for any piece in mark session
Register Address 26 (0x001A) Servo Status; values indicating state of Flyer's XY galvanometers
Register Address 32 (0x0020) Head Uptime; number of seconds since the last boot-up

Response (from Flyer):
The contents of the specified Flyer Register(s) are sent to the specified data table address.

[Example on next page]
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Read All Mark Status (cont):

Example:

The screen shot shows the decimal results of reading all mark status, including current marking status
(consisting of only 1 word), after reading 16 total words within a single MSG instruction beginning at
register address 4. N7:0 shows Flyer status (‘1’ — head is marking); N7:2 shows the Mark Count property
of the current file is set to 50 pieces; N7:4 shows the Current Piece being marked is number 19 out of 50;
in N7:6, the total number of Ticks in the mark session so far is 3340 (33.40 seconds); N7:8 shows Tick
Min is currently 175 (1.75 seconds) per piece; N7:10 shows Tick Max is 176 (1.76 seconds) per piece;
N7:11 and N7:12 show Flyer’s servo status; and N7:15 displays the number of seconds that have elapsed
since the Flyer head last booted-up (8237 seconds = 2 hours, 17 minutes, 17 seconds).

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (4) has been incremented by 1 (MB Data Address is set to 5).

=i MSG - MG12:0: (1 B ] ]
General |
This Contraller — Control Bits————————————
Channel: [1 {Irtegral, Modbus TCF, e e B %
Madbuz Command: |03 Read Holding Registers [4xmmss B[?ék Eonnec.tlon (BK]: D
Data Table Address: El Auwaiting E secution [EVW]: E
Size in Elements: [15 Data:
Erar [ER]: m
— Target Device Meszage done [DM]:
Message Timeout : 33 Message Transmitting (5T): [0]
ME D ata Address [1-65536) (5 Message Enabled [EMJ: E
Linit |dentifier; (255
Modbus Address: (40005
Fiouting Information File[R1]: (Rl120:1 i
Etvemel (P) addess (21688028 ] Fot
enet (IF) Address: [192.168.90.29 Port: Ermor Code{Hexl 0
Error Description
’V Mo ermrars
=4 Data File N7 {dec) - INTEGER o ] |
M7:10 176 2816 5445 u] o G237
0] =]
] | Radix i Decimal 3 I
Symbal: | | Columns: I 10 VI
Desc: [Mark in Progresss? |
= i | | |
= Properties Uszage Help
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Head Temperature Commands

Read Head Temperatures: Read (Get) actual Flyer front (power amp) temperature, rear (CPU)
temperature and front/rear (CPU) over-temperature status. Temperatures are
displayed in tenths of a degree Celsius.

Note: Because you can specify only one starting address per MSG instruction, you can only read
multiple registers (properties) sequentially.

Command (from Client):

® Set Message (MSG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read two (2) words, or elements, per property.

® Valid Flyer Registers and properties are:

Register Address 36 (0x0024) Current front (power amp) temperature, in Celsius

Register Address 38 (0x0026) Current rear (CPU) temperature, in Celsius

Register Address 40 (0x0028) Front over-temp status; ‘0’ if OK, ‘1’ if overtemp condition exists
Register Address 42 (0x002A) Rear over-temp status; ‘0’ if OK, ‘1’ if overtemp condition exists

Response (from Flyer):

The contents of the specified Flyer Register(s) are sent to the specified data table address. Valid data
sets are 16-bit words containing a decimal value for front/rear temperatures in tenths of a degree Celsius
or a decimal ‘0’ if no over-temperature condition exists or a ‘1’ if an overtemp fault has occurred.

[Example on next page]

4600 Campus Place ¢ Mukilteo, WA 98275 ¢ 425.349.3500 ¢ Fax 425.349.3667



SYN RAD App Note # 0059

Page 14 of 97

Read Head Temperatures (cont):

Example:

The screen shot shows the decimal results of reading head temperature and over-temperature status
after reading 4 words within a single MSG instruction beginning at register address 36. N7:0 shows the
current front (power amp) temperature as 355 in tenths of a degree Celsius, which equals 35.5 °C (or
95.9 °F); N7:1 shows the current rear (CPU) temperature as 308 in tenths of a degree Celsius, which
equals 30.8 °C (or 87.4 °F); N7:2 displays front over-temperature status as 0, meaning a front overtemp
fault does not exist; and N7:3 displays rear over-temperature status as 0, meaning a rear overtemp fault
does not exist.

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (36) has been incremented by 1 (MB Data Address is set to 37).

=i MSG - MG11: ts) o ] 3
General |
This Contraller —Control Bits———————————
Channe: [T {integrel, Modbus TCF oo Fned ot %
Modbus Command: [03 Read Holding Registers [4xss] | Bn.etak Connec.hon [BK].
Data Table Address: [N70 Ayaiting Execution [EW]: m
Size in Elements: Data:
Eror [ER]: m
— Target Device Meszage done [DM]:
Message Timeout - |33 Message Transmitting (5T): [0]
MB Data Address (1-65536) (37 Message Enabled (ENJ: m
Unit |dentifier: |255
Modbug Address: (40027
Routing Infarmation File(R1): [Rl20:1 e
Etvermet (P) dtess: (21688028 ] ot
ernet (IP) Address: [192.168.90.29 Part: Ertor Code{Hex] 0
Error D escription
’— Mo ermors
D.

] e
[Nro | Hadix:IDECima| 'I

Syrbol: | | Colurmns: I m - I
Desc: | |

IN? :il Elopertiesl Uszage | Help |

4600 Campus Place ¢ Mukilteo, WA 98275 e 425.349.3500 ¢ Fax 425.349.3667



SYNRAD

App Note # 005¢g
Page 15 of 97

Marking Head Status Commands

Read Marking Head Status: Read (Get) Head Type, current marking status — marking/not marking, and
Stand-alone operation status. You can also Read (Get) status of the
Network Share — available/not-available (not connected).

Note: Because you can specify only one starting address per MSG instruction, you can only read
multiple registers (properties) sequentially.

Command (from Client):

® Set Message (MSG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read one (1) word, or element, per property.

® Valid Flyer Registers and properties are:

Register Address 56
Register Address 58
Register Address 60
Register Address 62

0x0038) Head Type; ‘1’ if Flyer/Fenix Flyer

0x003A) Marking status; ‘0’ if idle, ‘1" if marking

0x003C) Standalone Marking enabled?; ‘0’ if No, ‘1’ if Yes
0x003E) Network Share Available?; ‘0’ if No, ‘1’ if Yes

Py

Response (from Flyer):
The contents of the specified Flyer Register(s) are sent to the specified data table address.

[Example on next page]
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Read Marking Head Status (cont):

Example:

The screen shot shows the decimal results of current marking head status after reading 4 words within a
single MSG instruction beginning at register address 56. N7:0 shows the Head Type property as 1 (Flyer);
N7:1is 0, so the head is idle (not marking); N7:2 is 1, meaning the Standalone Marking property is
enabled (Yes); and N7:3 is 1 to indicate a network share is connected and available.

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (56) has been incremented by 1 (MB Data Address is set to 57).

5 MSG - MG11:0 : (1 Elements) =3l %]
General |
This Controller — Control Bits————————————
Channel: |1 [Integral, Modbus TCP) Logai e ?Ut (Ta) %
Modbuz Command: |03 R ead Holding Registers [ Bn.etak Connec.hon (BKJ:
Data T able Address: El Lymaiting Execution [EW]: m
Size in Elements: [4 Data:
Eror [ER]: m
— Target Device Meszage done [DM]:
Message Timeout : [33 Message Trarsmitting (5T} [0]
ME Data Address [1 -55535]: AT Message Ehabled [EN]: m
Unit |dentifier: |255
Modbus Address: (40057
Routing Infarmation File(Rl): [BI20:1 e
Etverre P) b [z 1685025 ] o
ermet (IF) Address: 132.165.90.28 Port; Ertor Code{Hesl: 0
Error D escription
’V Mo erars

i Data File N7 (dec) — INTEGER

L B

[M70 | Hadix:IDECima| =
Syrrbol: | | Colurirs: I 0 - I
Desc: | |

IN? jl Elopertiesl Usage | Help |
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Read/Write Network Status: Read (Get) network share status or Write (Refresh) the network share
connection.

Command (from Client):
If Read

® Set Message (MSG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read one (1) word, or element,
® Dbeginning at Flyer Register Address 62 (0x003E).

If Write

® Set Message (MSGQ) instruction to send Modbus command function code 06, Write Single Holding
Register,

® and write one (1) word, or element,
beginning at Flyer Register Address 62 (0x003E).

Valid data is a 16-bit word containing any decimal value—the act of writing the register is all that is
required to restore (refresh) the connection between Flyer and the network share. We recommend
Reading network status after a Write operation to verify the network share folder is available.

Response (from Flyer):

If Read

The contents of Flyer Register 62 are sent to the specified data table address. Valid data is a 16-bit word
containing a decimal value of: ‘0’ if the network share is not available; or ‘1’ when the share is connected
and available.

If Write

The value of the specified data table address is sent to Flyer Register 62. We recommend Reading
network status after a Write operation to verify the network share is available.

[Example on next page]
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Read/Write Network Status (cont):

Example:

If Read

The specified data table reflects the state of Flyer's network share connection as shown in the screen
shot. The value of N7:0 is decimal 1, which indicates the network share folder is connected and available.

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (62) has been incremented by 1 (MB Data Address is set to 63).

5 MSG - MG11:0 : (1 Elements) I [ =]
General |
This Controller —Control Bits———————————————
Channel: [{ finteqral, Modbus TCF] ool ettt o]
tadbuz Command: |03 Read Holding Registers (4w B'?‘_ak Connec:.hon (BK}: [0]
ot Tkl e El Auyaiting E xecution [EVW]: E
Size in Elemerts: [{ Data:
Ermor [ER]: m
— Target Device Meszage done [DM]:
Message Timeout © |33 Message Transmitting (5T} [0]
ME Drata Address (1-65536) (53 tessage Enabled [EM): m
Linit | dentifier: {255
Modbus Address: (40063
Fiouting Information File(R1): [Bl20:1 —Errar
Etvret P ddes: [z 1685025 ] ot
emet (IF) Address: 132.165.90.28 Port: Evror CodeHes): 0
Error Description
’V Mo emors
i Data File N7 (dec) -- INTEGER =lolx]
4 e
] | B I Decimal ¥ I
Symbol: | | Calumns: I 10 YI
Desc: | |

IN? ﬂ Eropertiesl Usage | Help |

If Write
Any data table value written to Flyer Register 62 initiates a refresh of the network share connection.
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Date/Time Commands

Read/Write All Date/Time Status: Read (Get) Flyer’s current local date/time status or Write (Set) new
local date/time values.

Note: Because you can specify only one starting address per MSG instruction, you can only read
or write multiple registers (properties) sequentially.

Command (from Client):
If Read

® Set Message (MSQG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read one (1) word, or element, per property.

® Dbeginning at Flyer Register Address 64 (0x0040).

® Valid Flyer Registers and properties are:

Register Address 64 (0x0040) Year, 4-digit

Register Address 66 (0x0042) Month, 1-12 where January = 1, February = 2, etc.
Register Address 68 (0x0044) Day Of Week, 0—6 where Sunday = 0, Monday = 1, etc.
Register Address 70 (0x0046) Day, 1-31

Register Address 72 (0x0048) Hour, 0-23

Register Address 74 (0x004A) Minute, 0-59

Register Address 76 (0x004C) Second, 0-59

Register Address 78 (0x004E) Milliseconds, always zero (0)

If Write
® Set Message (MSG) instruction to send Modbus command function code 16, Write Multiple Holding
Registers,

® and write eight (8) words, or elements,
® Dbeginning at Flyer Register Address 64 (0x0040).

Important Note:  When writing Date/Time values you must Write to all eight Date/Time registers.

Response (from Flyer):
If Read
The contents of the specified Flyer Register(s) are sent to the specified data table address.

If Write

The decimal values in the specified data table are sent to Flyer Register addresses 64, 66, 68, 70, 72, 74,
76, and 78.

[Example on next page]
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Read/Write All Date/Time Status (cont):

Example:

If Read

The specified data table reflects Flyer’s current local date/time status as seen in the screen shot. N7:0 is
the 4-digit year, 2011; N7:1 is the month, 6 equals June; N7:2 is day of the week, 5 equals Friday; N7:3 is
the day, the 10th; N7:4 is the hour, 12 PM; N7:5 are the minutes, 47; N7:6 are the seconds, 24; and N7:7
are milliseconds, always zero (0).

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (64) has been incremented by 1 (MB Data Address is set to 65).
7ZIMSG - MG11:0 : (1 =0l x|
General |
This Contraller Control Bits———————————————
Channel: [{ finteqral, Modbus TCF] ool ettt o]
Modbus Command: (03 Resd Holdng Fegistrs [dumeed Break Comnecton (8K} [D]
ot Tkl e :lN?:D Auyaiting E xecution [EVW]: E
Size in Elemerts: [ Data:
Ermor [ER]: m
— Target Device Meszage done [DM]:
Messags Timeout - [33 Message Transmiting (ST): [0]
B Data Address (1-65536): (g5 tessage Enabled [EM): m
Unit Identifier: [255 |
Modbus Address: (40065
Fiouting Information File[Fl): —Errar
Ethermet [IP] Address: Fort: Eltat BecislHextl

" Error Description

Mo emors
ata File N7 {dec) -- INTEGER

| Radix: I Drecimal - I

[N70
Syrrbol: | | Eolumns:lw VI
Desc: | |
IN? il.l Properties | Uzage | Help |
If Write

The decimal values contained in the specified data table are sent to Flyer Register addresses 64, 66, 68,
70,72,74,76, and 78.

Important Note:  When writing Date/Time values you must Write to all eight Date/Time registers.
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Filestore Usage Commands
Read Filestore Usage: Read (Get) current Used and Available Filestore usage in bytes.

Note: Because you can specify only one starting address per MSG instruction, you can only read
multiple registers (properties) sequentially.

Command (from Client):

® Set Message (MSQG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read two (2) words, or elements, per property.

® Valid Registers and properties are:

Register Address 84 (0x0054) Number of bytes currently Used in Filestore
Register Address 88 (0x0058) Number of bytes currently Available in Filestore

Response (from Flyer):
The contents of the specified Flyer Register(s) are sent to the specified data table address.

[Example on next page]
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Read Filestore Usage (cont):

Example:

The screen shot shows current Flyer Filestore usage after reading 4 words within a single MSG
instruction beginning at register address 84. This hexadecimal view of data table N7 shows addresses
N7:0/N7:1 with Used filespace in hex bytes, where 0008 B000 equals 569,344 bytes while N7:2/N7:3
contains Available filespace in hex bytes, where 72 A000 equals 7,512,064 bytes.

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (84) has been incremented by 1 (MB Data Address is set to 85).

5 MSG - MG11:0 : (1 Elements) =[Ol x|

General |

This Contraller — Control Bits

Channel: [1 Integral, Modbus TCF] oD ited AT [0]
Modbus Command: |03 Read Holding Registers (4w Bn.etak Connec.hon ek [0]
Data Table Address: [N7:0 Awaiting Execution (Ew: [0]

Size in Elements: [4 Data: o [EH]'E

— Target Device Meszage done [DM]:
Message Timeout : Message Transmiting (3T): [0]
ME Data Addiess [1-65536): Message Enabled [EN: [0 |
Unit I dentifier:
Modbus Address: (40025
Routing Infarmation File(R1): [BI20:1 —Emrar
Ethemnet (IP] Address: [132 168.90.28 Part: Ettor Cade{Hes} 0

Mo erars

" Error D escription

=3Data File N7 (hex) -- INTEGER

710 0 0 0 0 1} 1]

vl =
(] | Hadix;iHexJBED v[
Syrrbol: | | Columns: | 0 I
Desc: | |

IN? j Empertiesl Usage | Help |
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Error Code Commands

Read Synrad Error Code: Read (Get) any Synrad error code generated by Flyer during a Modbus
operation.

Command (from Client):

® Set Message (MSQG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read one (1) word, or element,

® Dbeginning at Flyer Register Address 102 (0x0066).

Response (from Flyer):
The contents of Flyer Register 102 are sent to the specified data table address.

Example:
On receipt of a Modbus error (see list in Appendix C), query Register 102 for a more specific Synrad Error
Code (also shown in Appendix C).
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File Commands

Read/Write Filename: Read (Get) the current file loaded into Flyer RAM or Write (Load) a file from the
Filestore into Flyer RAM for marking.

Note: Use the Write Network File command to load a file located on a network share into Flyer RAM
for marking.

Command (from Client):

If Read

® Set Message (MSQG) instruction to send Modbus command function code 03, Read Holding Registers,
® and read a maximum 120 words, or elements (limited by Modbus specification),

® Dbeginning at Flyer Register Address 256 (0x0100).

If Write
® Set Message (MSGQ) instruction to send Modbus command function code 16, Write Multiple Holding
Register,

and write a maximum of 120 words, or elements (limited by Modbus standard),
beginning at Flyer Register Address 256 (0x0100).

® The path or filename must be preceded by a ’/’ character and the ASCII string must be null-
terminated (0x0000 or decimal 0; not 0x0030 or decimal 48 — the keyboard ‘0’ character).

Response (from Flyer):
If Read
The contents of Flyer Register 256 are sent to the specified data table address.

If Write

The ASCII string in the data table is sent to the specified Flyer Register(s) causing Flyer to load the
specified file (from the Filestore) into Flyer RAM.

[Example on next page]
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Read/Write Filename (cont):

Example:

If Read

This screen shot shows an ASCII view of data table N7 after a Read/Write Filename command where
words N7:0-N7:5 show the null-terminated filename of the current file loaded in Flyer RAM (/C am er a.
mh h\00). The returned filename, Camera.mkh is always preceded by a /' character. The Read
command returns the full path, filename, and extension of the file; for example: “/Camera.mkh\00” or
“/mydir/myotherfile.mkh\00” or, when the file is located on a network share,
“/network/sharedir/sharefile.mkh\00”.

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (256) has been incremented by 1 (MB Data Address is set to 257).

nenis) _[ol x|

General |

This Contraller — Control Bits

Channel: [1 fintegral, Modbus TCF] lgnore if timed ?ut [Tay %
Modbus Command: |03 Read Holding Registers (4w el Cmmeatimii(El )

Data Table Address: [N7:0 Awaiting Execution (Ew: [0]

Size in Elements: [120 Data:
Error [EH]:E

— Target Device Meszage done [DM]:
Meszage Timeout : Meszage Transmitting (5T): [0]
ME Data Address [1-55536]): tMeszage Enabled [EM]: E
Urit | dentifier:
Modbusz Addrezs: (40257
Routing Infarmation File(Rl): [RI20:1 —Errar
Ethernet (IP] Address: [157.168.90.28 Fart:

Error Code[Hex]: O

" Error D escription

Mo erars

g 5 i} 7 g a
am er d. mk  hh0o 300%00 400400 400400 400400 -
710 400V00 %00%00 00400 %00%00 00400 400%00 400400 %O00%00 A00N00 400400 _I

4 GE
[N70 | Hadix:lASE” j'
Syrmbol: | | Columns: I 0 > I

Desc: | |

IN? ill Eropertiesl Usage | Help I

If Write
The ASCII string in the data table is sent to the specified Flyer Register(s) causing Flyer to load the
specified file (from the Filestore) into Flyer RAM.
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Write Network File: Write (Load) a file from a network file share into Flyer RAM for marking.

Note: Use the Read/Write Filename command to load a file saved in the Flyer Filestore into RAM for
marking.

Command (from Client):

® Check beforehand that the network share is properly configured and available. Read Flyer Register
Address 62 (0x003E) and verify the return value is a decimal ‘1’ to indicate the share folder is
connected and available. If necessary, open WinMark Pro and configure network share settings.

® Set Message (MSGQ) instruction to send Modbus command function code 16, Write Multiple Holding
Register,

® and write a maximum of 120 words, or elements (limited by Modbus standard),
beginning at Flyer Register Address 1024 (0x0400).

The path or filename must be preceded by a '/’ character and the ASCII string must be null-
terminated (0x0000 or decimal 0; not 0x0030 or decimal 48 — the keyboard ‘0’ character).

Response (from Flyer):

The ASCII string in the data table is sent to the specified Flyer Register(s) causing Flyer to load the
specified file (from the network share folder) into Flyer RAM for marking. If necessary, use the
Read/Write Filename command to verify the network file is loaded into Flyer RAM.

[Example on next page]
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Write Network File (cont):

Example:

This screen shot shows an ASCII view of data table N7 where words N7:0-N7:16 show the null-
terminated path/filename of a file located in a subdirectory on a network share that will be loaded into
Flyer RAM as the current file for marking. The specified full path and filename,
NetworkFiles/FactoryTestMark1.mkh (/N et wo rk Fi le s/ Fa ct or yT es tM ar k1 .m kh \00\00),
is always preceded by a /' character and the ASCII string must be null-terminated.

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register address (1024) has been incremented by 1 (MB Data Address is set to 1025).

[ —iMSG - MG11:0: } o =] B
General |
Thiz Controller — Control Bits ————————————————
Channel: |1 [Integral, Modbus TCP) el ?Ut (T} %
Madbus Command: |15 \Write Multiple Registers [4imm B"_B‘_ak Eonnec.tlon [BKL
Data T able Address: :lN?:D Lumaiting E xecution [EW]: m
Size in Elements: [120 Data:
Error [ER]: m
— Target Device Meszage done [DN]:
Message Timeout © |33 Message Transmitting (ST} [0]
ME Drata Address [1 -55535]: 1025 Message Enabled [EN]: m
Unit Identifier: 255
Modbus Address: [41025
Routing Information FilelRlT: [RI20:1 =p
Ethere P ddtess: (521608028 ] o
emet (IP) Address: [192.168.90.28 Fort: Ertor Code{Hesl: 0
Error D escription
’7 Mo emors

:'_—:E;Data File N7 {ascii} —- INTEGER

le 3/ Fa ct

Fi

7: 10 ¥T es tH ar k1l ST kh yo0oyo00 soohnoo yooh00
M7 20 00400 %00%00 NOO0400 ZOO0%00 S00%00 YO0hO00 S00%00 400400 %00%00 400400 LI
R[] s
W70 | F!at:li::::l"ﬁ‘scII :']
Symbol: | | Colurins: lﬂ
Desc: | |

IN? ﬂ Eropertiesl Usage | Help |
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File Properties Commands

Read/Write Property Value: Write (Set) an Object Name, Write (Set) an Object Property, and then
Read (Get) or Write (Set) a property value.

Note: To obtain a list of valid Object Name and Property Names for a given mark file, open the mark file
in WinMark Pro and from the File menu, click Print All Properties.

Command (from Client):
Read Property Value

® Set Message (MSG) instruction to send Modbus function code 16, Write Multiple Holding Registers,
and write a maximum of 19 words, or elements (the ASCII string must be null-terminated),

beginning at Flyer Register Address 504 (0x01F8).

Set Message (MSG) instruction to send Modbus function code 16, Write Multiple Holding Registers,
and write a maximum of 23 words, or elements (the ASCII string must be null-terminated),

beginning at Flyer Register Address 544 (0x0220).

Set Message (MSG) instruction to send Modbus command function code 03, Read Holding Registers,
and read a maximum of 60 words, or elements,

beginning at Flyer Register Address 592 (0x0250).

Valid Registers and properties are:

Register Address 504 (0x01F8) Object Name
Register Address 544 (0x0220) Object Property
Register Address 592 (0x0250) Property Value

Write Property Value

Set Message (MSG) instruction to send Modbus function code 16, Write Multiple Holding Registers,
and write a maximum of 19 words, or elements (the ASCII string must be null-terminated),
beginning at Flyer Register Address 504 (0x01F8).

Set Message (MSG) instruction to send Modbus function code 16, Write Multiple Holding Registers,
and write a maximum of 23 words, or elements (the ASCII string must be null-terminated),
beginning at Flyer Register Address 544 (0x0220).

Set Message (MSG) instruction to send Modbus command function code 16, Write Multiple Holding
Registers,

and write a maximum of 60 words, or elements (the ASCII string must be null-terminated),
beginning at Flyer Register Address 592 (0x0250).

® Valid Registers and properties are:
Register Address 504 (0x01F8) Object Name

Register Address 544 (0x0220) Object Property
Register Address 592 (0x0250) Property Value
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Important Note:  After the initial Write of Object Name and Property Name registers and a Write or
Read of the Property Value register, you can then Write or Read the Property Value
by performing a Write or Read of only the Property Value, Flyer Register 592
(0x0250). However, to prevent errors, you should always Write (specify) an Object

Name and Property Name before Writing/Reading a Property Value.

Response (from Flyer):

If Read Property Value

The ASCII strings in the specified data table addresses for Object Name and Property Name are sent to
the specified Flyer Registers and the contents (Property Value) of the specified Flyer Register(s) are sent
to the specified data table address.

If Write Property Value

The ASCII strings in the specified data table addresses for Object Name and Property Name are sent to
the specified Flyer Registers and the ASCII string in the specified data table address for Property Value is
sent to the specified Flyer Register(s) causing Flyer to update the Property Value of the specified object
in the mark file stored in Flyer RAM for marking.

Example:

This screen shot shows an ASCII view of data table N7 where words N7:0-N7:3 show the null-terminated
Object Name (Drawing) and words N7:40-N7:44 show the null-terminated Property Name (Mark Count).
In this case, the value read for the Drawing’s Mark Count property (word N7:90) is 50.

Note:

The PLC used for the screen shot does not support zero-based addressing so the starting
register addresses have been incremented by 1.

=100 x| = =10l x|
General | General |
This Controller — Control Bil 1~ This Controller i~ Control Bil
Rharren ,m‘ |gnare if timed out [TD]:IE EraTe ’M@ lgnare if timed out (TQ); Ii
Modbus Eu’mmand 16 Write Multiple Registers (drman] Bireak Comnaction [EKE ] Modbus Command: |15 Wite Multiple Riegisters (4w Bieak Cormection (3K 0]
Data Table Addiess: [H7:0 Awalting Execution (Ew:[0] Data Table Address: [N7.40 Awaiting Execution (Ew);[0]
Size in Elements: 13| Data Euor R [B] Size in Elements: 23| Data: Error [ER): [0]
— Target Devic Message done (DN [T ] 1 Target Devic: Message done (D]
Message Timeout  [33 MessageTransmitting[ST]:IEl Message Timeout: [33 MassageTlansm\lling[ST]m
MB DataAddress (16556 [505 | Message Enabled [EN} 0] ME DataAddress (165536 545 | Message Enabled [EN): [T ]
Unit Identifier: 265 | Unit |dentifier: [265 |
Modbus Address: 40505 | Modbus Address: 40545 |
Rauting Infarmation Fils{Rl) — Roting Information File(RI} Eurar
Ethemet (IF] ddress Port [ Eren Code(Hei 0 Ethemet (F]Address: [192168.9028 | Port [ Etror CodefHex) D
1E % (ol x| i) =
General | 0 3 5 & 7 i El
7:0 Dr aw in  gh00 VOOVOO \O0Y00 400400 VOOADD 400400 400400 af
[ Bkl pemaiEl e o 7:10 \00\00 400400 400400 40000 100400 Y0000 Y00Y00 400Y00 400400 400400
Chanriek [T {integral, Modbus TCF) | EZZ:S;::.Z:;;[;: o 7:20 400400 400400 400400 L00V00 400400 400400 400400 400400 400400 400400
Modbus Command: |03 Read Holding Registers [desm - '
Data T able Address: [N7.90 Awaiting Execution (Ew) [3] 7:30 400400 400400 400400 400400 {00400 400400 \00400 Y00400 400400 400400
Sive in Elements Dt 7: 40 Ma jan to un EADD \DOLO0 A00N00 400V00 400400 400400 |
] Error [EF):[0] 7150 400400 100400 400400 400,00 [N7:34) 100100 400400 400Y00 100400 400400
_Ta'gatDEVii‘E et E fesssac conelLM) 7060 400400 400400 400400 400400 00400 400400 400400 400400 400400 400400
ME DataA:j;ii?_E;Zﬁl ;'33:| Mei::i;g::i"::g:g;% 7:70 400400 400400 400400 400400 00400 Y0000 400400 400400 400400 400400
UnitIdertifer. [388 | 7:80 40040 400400 400400 400100 400400 400400 100400 Y00Y00 400400 400400
Modbus Address: 40893 | 7:90 00400 400400 00V00 400400 V00400 V00400 300400 400400 400400
Routing Information File(RI} s 7:100 V00400 400400 400400 400400 {00400 400400 400400 400400 400400 El
Ethemet [IP) Addiess: 1921689028 |  Port Euror CodefHesd: 0 B0 B
[N7.30 ] Radis: | 45T -
o] 1 Pelumnel 10wl
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System Parameters Commands

Read/Write Parameter Value: Write (Set) a head parameter and then Read (Get) or Write (Set) a head
parameter value.

Note: See Appendix A for a list of valid Flyer/Fenix Flyer head parameter names.

Command (from Client):
Read Parameter Value

® Set Message (MSGQ) instruction to send Modbus command function code 16, Write Multiple Holding
Registers,

and write a maximum of 43 words, or elements (the ASCII string must be null-terminated),

beginning at Flyer Register Address 768 (0x0300).

Set Message (MSG) instruction to send Modbus command function code 03, Read Holding Registers,
and read a maximum of 60 words, or elements,

beginning at Flyer Register Address 856 (0x0358).

Valid Registers and properties are:

Register Address 768 (0x0300) Head Parameter
Register Address 856 (0x0358) Parameter Value

Write Parameter Value

® Set Message (MSG) instruction to send Modbus command function code 16, Write Multiple Holding
Registers,

® and write a maximum of 43 words, or elements (the ASCII string must be null-terminated),
beginning at Flyer Register Address 768 (0x0300).

Set Message (MSG) instruction to send Modbus command function code 16, Write Multiple Holding
Registers,

and write a maximum of 60 words, or elements (the ASCII string must be null-terminated),
beginning at Flyer Register Address 857 (0x0358).
® Valid Registers and properties are:

Register Address 768 (0x0300) Head Parameter
Register Address 856 (0x0358) Parameter Value

Important Note:  After the initial Write of the Head Parameter register and a Write or Read of the
Parameter Value register, you can then Write or Read the Parameter Value by
performing a Write or Read of only the Parameter Value register, Address 856
0x0358). However, to prevent errors, you should always Write (specify) a Head
Parameter before Writing/Reading a Parameter Value.

4600 Campus Place ¢ Mukilteo, WA 98275 ¢ 425.349.3500 ¢ Fax 425.349.3667



SYNRAD

App Note # 005¢g
Page 31 of 97

Read/Write Parameter Value (cont):

Response (from Flyer):

If Read Parameter Value

The ASCII string in the specified data table address for Head Parameter is sent to the specified Flyer
Registers and the contents (Parameter Value) of the specified Flyer Register(s) are sent to the specified
data table address.

If Write Parameter Value

The ASCII string in the specified data table address for Head Parameter is sent to the specified Flyer
Registers and the ASCII string in the specified data table address for Property Value is sent to the
specified Flyer Register(s) causing Flyer to update the Head Parameter value in Flyer’s configuration file.

Example:

This screen shot shows an ASCII view of data table N7 after a Read/Write Parameter Value command
where words N7:0—-N7:7 show the null-terminated Head Parameter (FlySerialNumber). In this case, the
value read for the Parameter Value (words N7:90-N7:94) is 123456789.

Note: The PLC used for the screen shot does not support zero-based addressing so the starting
register addresses have been incremented by 1.

iZiMSG - MG11:0: =100 %] - 101 x|
Gengral | General I
This Contraller ~ Control Bi This Contraller r Control Bits———————————
Channet 1 liniegrel, Modbus TCP) iater e oet T 0] Charme: [T negral, Modbus TEP S UG I
Meadbus Command: [15 wiite Multiple Registers [dussm Break Comnection (8K 1] Madbus Command: 5 Read Holding Registers [Baxss Break Connection (BK: (0]
Data Table Address: :lN? 0 Awaiting Execution [EWw]; E Data Table Address: :IN 7:90 Lwaiting Execution [E4W): E
Size in Elements: [43 Data: Size in Elements: |50 Data
Error [ER): [0] Eror [ER}: [0]
Target Devic Message done (D) Target Devic: Message done [DN):
Message Timeout : [33 Message Transmitting (5T):[0] Message Timeout: [33 Message Transmitting (ST (0]
MB Data Address [1-65636); (759 Message Enabled [EN) @ MB D ata &ddress [1-65536) [a57 Message Enabled [EM): E
Unit Identifier; [255 Unit Identifier; [255
Modbus &ddress: {40769 Modbus Addiess: (40857
Routing Infarmation File(R1): [R120:1 G A Routing Infarmation FilelR1): [R120:1 ~Eiei
. ftmmE ] Pt Etvere (P ks [T ]
Ethemet (IP) Address: [152 156 30,28 Port Ermon Corde(Her): 0 ernet (1] Address: [157 168,50 28 Fart Ernor CadefHer: 0
|0l x|
o i0 E er ia i un be  ri00 400400 400400
fiption
n $10 400400 400400 400400 400,00 400400 400,00 300400 400400 400400 400400
0 erors

7

7

720 L0000 400400 400400 Y00%00 400400 00400 400400 00400 400400 400400
7:30 400400 %00%00 %00400 400400 400400 400400 300400 400400 %004,00 400400
740 400400 300400 400400 400400 300400 400400 400400 100400 400400 400400
7150 Y0000 400400 400400 Y00%00 400400 00400 400400 300400 400400 400400
7
7
7
7
7

160 400400 %00%00 %00400 Y0O0%00 400400 400400 400400 00400 400,00 400400
:70 300400 400400 400400 300400 300400 400400 400400 300400 400400 400400
HE=D) Y0000 400400 400400 Y00%00 300400 00400 400400 100400 400400 400400

190 1z 34 56 78 8300 400400 300300 yO00y00 y00N,00 y00N00
1100 400400 400400 400400 400400 400400 400400 300400 300400 200400 400400 LI
KIN| 2=

[N7.0 ] Fradi | A5CI -
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Section 2 —
Using Extended (User-Defined) Modbus Command Function Codes

Guidelines for using the User-Defined Modbus/IP protocol:

e The Flyer head MUST be set to operate in stand-alone mode (Standalone Marking property on
“Device” tab set to “Yes”).

¢ On the “Device” tab, set the Modbus User Function property to a decimal value in the range of 65—
72 or 100—110. The default value is 67 (0x43 hex).

e On the “Device” tab, set the External Communications Server property to “Modbus”.
e SynComm listens on the default Modbus port (502).

¢ Modbus is a big endian protocol. In our Modbus VB example code posted at:
http://www.winmark.com/products/winmark activexsamples.html, Mobus.h and Modbus.c contain
endian conversion routines to aid in parsing data.

e Modbus is a client/server (or command/response) protocol. The Modbus equipped PLC or computer
is the client (that commands), the FH Flyer acts as a server (who responds).

Note: For customers who wish to write applications where the Flyer marking head is the only device on
the network, use the SynComm Modbus-Asynchronous protocol. The Modbus-Asynchronous
protocol provides additional features that are not part of the standard Modbus/IP protocol such as
I/O events, log messages, and intermediate end of mark messages.

e All character strings must be null terminated (designated as “\0” in this document). String length
routines do not include the null character as part of string length so you must account for this when
parsing data.

Modbus/IP error checking:

e Customers must check for errors per the Modbus I/P specification. The Flyer head returns nine bytes
(sMBAP Header = 8 Bytes, Error Code = 1 Byte) when a Modbus error (i.e., lllegal Function Call)
occurs. If the returned sMBAP Header.FunctionCode is equal to the transmitted function code + 0x80,
then a Modbus error has occurred (the Flyer default is 67) then a Modbus error has occurred. On
receipt of a Modbus error, the customer program should flush its send buffers (or perform any other
tasks to ensure data integrity of the Ethernet connection) and then resend the last command.
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User-Defined Modbus/IP Packet Structure and SynComm Packets

This section describes the encapsulation of a Modbus request or response when it is carried on a

Modbus TCP/IP network.

Standard Modbus Packet Structure

The packet structure, as shown below, consists of a 7-byte Modbus Application Protocol (MBAP) Header;
a 1-byte Function Code; and up to 252 bytes of Data.

7 Bytes

1 Byte

0 to 252 Bytes

MBAP Header

| Function Code

| Data |

The 7-byte MBAP header, as described below, consists of four fields: a 2-byte Transaction Identifier,
followed by a 2-byte Protocol Identifier, a 2-byte Length field, and a 1-byte Unit Identifier field.

MBAP Header Format

Field Length | Typical Description
(Bytes) Value

Transaction Identifier (TI) 2 00 00* | Identification of a Modbus transaction.

Protocol Identifier (PI) 2 0000 | 0 = Modbus protocol.

Length (LN) 2 XX XX | Number of bytes following, including Unit Identifier,
Function Code and data.

Unit Identifier (Ul) 1 00 Identification of a remote slave connected on a serial
line or on other buses.

* The only exception is when using the Get File List command.

Function Code

The single-byte Function Code directs Flyer to perform one of four functions using the following values.
The first three functions are standard Modbus commands, while the fourth function utilizes the User-
Defined extensions within the Modbus specification to direct the Flyer head to perform specific SynComm
commands.

Read Holding Registers 0x03
Read Input Registers 0x04
Write Single Register 0x06

SynComm command 0x43 (default) or choose within range 0x41-0x48, 0x64—0x6E

Data

The data portion of the packet is defined by each individual Modbus command. For the custom SynComm
packets, the data portion of the packet also includes the SynComm header (SynHeader).
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User-Defined SynComm Command/Response Structure

When the Function Code contained within the Modbus/IP packet structure is set to the SynComm User-
Defined code, the Flyer head interprets the packet as a SynComm command.

Important Note: The User-Defined SynComm examples in Section 2 will assume: (1) the function
code being used is the Flyer default value of 0x43 (decimal 67) and (2) all two digit
numeric values are shown in hexadecimal format, so the ‘0x’ hexadecimal prefix can
be omitted for clarity. A displayed value of '43’ equals 0x0043.

The SynComm packet data includes an extra header (SynHeader):

SynHeader Format

Fields Length Description
SynCode (SC) 2 Bytes | Code used to identify the SynComm command/response.
SynError (SE) 1 Byte Error code returned by Flyer head.

Wait for End of mark (WE) 1 Byte | Used by Mark command. Instructs Flyer to wait until the end of
the mark before responding to the command packet.

The SynComm command packet sent by the client structure includes the Modbus header, the function
code, the SynHeader and any data that is required for the command:

No. of Bytes: 7 1 4 0 to 248
Description: MBAP Header SynHeader
Fields: | TI PI LN Jui| " °[ SC |SE|WE Data
Typ. Value (in hex): [ 00 | 00 [ 00 [ 00 | XX | XX ] 00 [43* [ XX [XX][00 [XX] XXXXXX...

Flyer/Fenix Flyer responds to the SynComm command packet by copying back the Modbus header (with
an updated Length value), the function code, the SynHeader (with the appropriate SynError value) and
any data that is expected in the response:

No. of Bytes: 7 1 4 0 to 248
Description: MBAP Header SynHeader
Fields:| Tl PI LN Jui|"°sC |SE|WE Data
Typ. Value (in hex): | 00 | 00 | 00 | 00 | XX [ XX | 00 [43* [ XX [ XX [ XX [ XX| XX XX XX ...

*User-Defined (within range of 0x41-0x48, 0x64—0x6E; 0x43 by default): determined by the ‘Modbus
User Function’ property value set in the Flyer head.
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User-Defined Modbus/IP Flyer Marking Head Functions:

The following functions are currently available via Modbus/IP for FH Flyer marking head control:

Marking Commands (page 37):

Load File Load a file from Flyer Filestore into RAM for marking

Load Network File Load a file from network file share into RAM for marking

Get Current File Returns the name of the file currently loaded into RAM

Get Property Value Returns the current value for a specific Object or Mark property
Set Property Value Sets a new value for a specific Object or Mark property

Mark File Begin marking the file currently loaded into RAM

Mark Status Returns the current mark status

Abort Mark Aborts marking

Filestore Management Commands (page 49):

Make Directory Create a new directory in the Flyer Filestore

Delete File/Directory  Delete a file or directory from the Flyer Filestore

Get File List Retrieve a list of files and directories in the Flyer Filestore

Get Filestore Usage Returns Used and Available space in the Flyer Filestore

Rename File Rename a file in the Flyer Filestore

Copy File Copy a file residing in the Flyer Filestore to another Filestore location
Erase Filestore Erases all files from the Flyer Filestore

Update Network Mount Refreshes the network file share connection

Date/Time Management Commands (page 58):

Get UTC Time Retrieves marking head UTC time

Get Local Time Retrieves marking head local time

Set UTC Time Sets marking head UTC time

Set Local Time Sets marking head local time

Get DST String Retrieves marking head DST information
Set DST String Sets marking head DST information

Flyer Head Management Commands (page 66):

Get Head Status Returns marking head type, marking status, stand-alone status, and
network file share status

Get Head Temperature Returns Flyer front/rear temperatures and over temperature condition

Get Head Uptime Returns time in seconds since Flyer last powered on

Get System Parameter Returns the value of the specified system parameter

Set System Parameter Sets the value of the specified system parameter

Reboot Marking Head Reboots the Flyer marking head

*Upgrade Firmware Upgrade Flyer Firmware

* Uses two commands: Begin Firmware Upgrade and Download Firmware Packet
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1/0 Management Commands (page 76):
e **Read Flyer I/O Returns Flyer input and output bit status
o **Read Flyer Inputs Reads (gets) Flyer input bit status
o “*Write Flyer Outputs  Writes (sets) Flyer output bit status
e Set Wait Digital Waits and returns when bits and bit mask match input state or timeout

occurs.

** using standard Modbus commands. See pages 76, 78, and 80.
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Marking Commands
Load File: Loads a file from the Flyer Filestore into Flyer RAM for marking.

Command (from Client):

MBAP Header SynHeader
Tl PI LN Jui|"°sC |SE|WE Data
00/00[00[00|XX|[XX|00/[43][00]01]00]00 Filename

The FileName string must:
e contain the hexadecimal byte representation of the filename
e be prefixed by a forward slash (/")
¢ contain the full path and extension, such as “/MyFolder/File1.mkh”
e Dbe terminated with a NULL character (00)

Response (from Flyer):

MBAP Header SynHeader
TI PI LN- JUI| C[ SC |SE|WE Data
00/00[00[/00]00]06]|00][43][00]01][XX]|00 (None)

Where SE is the SynError byte:

SE=00  Success

SE =21 Error loading file

SE =30 Unable to complete request — marking in progress

*Since no data is sent, return packet length is always six bytes

Example:

To load ‘File1.mkh’, send:

MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 01 00 00

Data = ASCII hexadecimal byte representation of filename:
/ F i 1 e 1 . m k h [NULL]
2F 46 69 6C 65 31 2E 6D 6B 68 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 01 00 00 2F 46 69 6C 65 31 2E 6D 6B 68 00

Count = 17 bytes, so the length bytes = 00 11

So, to load ‘/File1.mkh’, the packet would be:
000000000011 004300010000 2F 46 69 6C 65 31 2E 6D 6B 68 00
MBAP header FC SynHeader Data
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Load Network File: Loads a file from a network file share into Flyer RAM for marking.

Command (from Client):

MBAP Header SynHeader
Ti PI LN JUl| °[ SC |SE|WE Data
00]00/00]00[XX][XX[00]43][00]0C]|00]00 FileName

The FileName string must:

contain the hexadecimal byte representation of the filename

be prefixed by a forward slash (/)

contain the full path and extension, such as “/MyShare/MyFile.mkh”
be terminated with a NULL character (00)

Response (from Flyer):
MBAP Header SynHeader
TI PI LN- JUI|"C[ SC |SE|WE Data
00]00[00]00]00]06]00]43]00][0C]|XX]00 (None)

Where SE is the SynError byte:

SE=00  Success

SE =21 Error loading file

SE =30 Unable to complete request — marking in progress

*Since no data is sent, return packet length is always six bytes

Example:

To load ‘/MyShare/MyFile.mkh’, send:

MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 0C 00 00

Data = ASCII hexadecimal byte representation of filename:
/ M v S h a r e / M y F i1 1 e . m k h NULL
2F 4D 79 53 68 61 72 65 2F 4D 79 46 69 6C 65 2E 6D 6B 68 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes

AFTER the length bytes:

00 00 00 00 LN LN 00 43 00 0C 00 00 2F 4D 79 53 68 61 72 65 2F 4D 79 46 69 6C 65 2E 6D 6B 68 00
Count = 26 bytes, so the length bytes = 00 1A

So, to load /MyShare/MyFile.mkh’ from the network, the packet would be:
00 000000001A 0043 000C 00002F 4D 795368 61 72 65 2F 4D 79 46 69 6C 65 2E 6D 6B 68 00
MBAP header FC SynHeader Data
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Get Current File: Returns the name of the file currently loaded into Flyer RAM.

Command (from Client):

MBAP Header SynHeader
TI PI IN- JUr| " sC |SE[WE Data
00[00/00]00][00]06][00]43[00]05]00]00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):
MBAP Header SynHeader
T P] LN Jui|"°[SC |SE|WE Data
00/00[00]00[XX[XX][00][43]00]05|XX]|00]| Filename (or None)

Where SE is the SynError byte:

SE =00  Success — data portion contains the file name

SE=22 Nofile loaded — NO DATA IS SENT

SE=30 Unable to complete request — marking in progress — NO DATA IS SENT

The FileName string:
¢ contains the hexadecimal byte representation of the filename
o s prefixed by a forward slash (*/”)
e contains the full path and extension, such as “/filestore/myfile.mkh\0” or “/network/myfile.mkh\0”
e s terminated with a NULL character (00)

Example:

To retrieve the file currently loaded in the Flyer head for marking, send:
MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 05 00 00

Data: None

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 05 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00 00 00 00 06 00 43 00 05 00 00
MBAP header FC SynHeader

If Flyer currently has “/filestore/myfile.mkh” loaded into RAM and is not marking, it responds with:
00 00000000 1C 0043 00050000 2F 6669 6C 65 73 74 6F 72 65 2F 6D 79 66 69 6C 65 2E 6D 6B 68 00
MBAP header FC SynHeader Data

Where:

Data = ASCII hexadecimal byte representation of filename:
2F 66 69 6C 65 73 74 6F 72 65 2F 6D 79 66 69 6C 65 2E 6D 6B 68 00
/ £ i 1 e s t o r e / m y £ i 1 e . m k h NULL
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Get Property Value: Returns the current Property Value for the mark file currently loaded in Flyer RAM,
given the Object Name and Property Name of the file object. Valid object and property names for a given
mark file can be obtained from WinMark Pro (from the File menu, click Print All Properties).

Command (from Client):

MBAP Header SynHeader
TI Pl IN U | C[sC |SEIWE Data

00[00]/00]00[XX][XX[00]43]00]07]00][00]| ObjectName, PropertyName

The ObjectName and PropertyName strings must:
¢ contain the hexadecimal byte representation of the object and property names
e each be terminated with a NULL character (00)

Response (from Flyer):

MBAP Header SynHeader
Ti PI N Tur]"°[sC |SE|WE Data

00]00[00]00|XX[XX[00]43]00]07[XX]00 PropertyValue (or None)

Where SE is the SynError byte:

SE=00  Success

SE =21 Error loading file — NO DATA IS SENT

SE=22 Nofile loaded — NO DATA IS SENT

SE =23 Invalid Object Name and/or Property Name — NO DATA IS SENT

SE =30 Unable to complete request — marking in progress — NO DATA IS SENT
SE = 31 Flyer not in Stand-alone mode — NO DATA IS SENT

Example:
A file currently loaded in Flyer RAM contains an object named Text1, with a TextCaption value of
‘MyValue’. To retrieve the Text1 caption, send:
MBAP Header = 00 00 00 00 LN LN 00
Function Code = 43
SynHeader = 00 07 00 00
Data = ASCII hexadecimal byte representation of object and property names, with each value terminated
with NULL characters:
T e x t 1 NULLT e x t C a p t i1 o n NULL
54 65 78 74 31 00 54 65 78 74 43 61 70 74 69 6F 6E 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes

AFTER the length bytes:

00 00 00 00 LN LN 00 43 00 07 00 00 2F 54 65 78 74 31 00 54 65 78 74 43 61 70 74 69 6F 6E 00
Count = 25 bytes, so the length bytes = 00 19

So, to get the Text1 TextCaption value, the packet would be:
00 00000000190043000700002F 546578 743100546578744361 707469 6F 6E 00
MBAP header FC SynHeader Data

If Flyer can return the ‘MyValue’ caption without error, the return packet is:
00 00 0000 00 1C 0043 0007 00 004D 79 56 61 6C 75 65 00
MBAP header FC SynHeader Data

Where:

Data = ASCII hexadecimal byte representation of the text caption:
4D 79 56 61 6C 75 65 00
M v V a 1 u e NULL
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Set Property Value: Sets a new Property Value for a mark file loaded in Flyer RAM given the Object
Name, Property Name, and Property Value. Valid object and property names for a given mark file can be
obtained from WinMark Pro (from the File menu, click Print All Properties).

Command (from Client):
MBAP Header FC SynHeader

Ti PI LN [ Ul SC_ |SE|WE Data
00[00[00]00[XX][XX[00]43][00]06]|00][00]| ObjectName, PropertyName, PropertyValue

Response (from Flyer):

MBAP Header SynHeader
TI PI LN- JUI|"C[ SC |SE|WE Data
00]00[00]00]00]06]00]43]00]06]|XX]00 (None)

*Since no data is sent, command packet length is always six bytes

Where SE is the SynError byte:

SE=00  Success

SE =22 Nofile loaded

SE =25 Invalid Object Name, Property Name, or Property Value
SE =30 Unable to complete request — marking in progress

Example:

A file currently loaded in Flyer RAM contains an object named Text1, with a TextCaption value of
‘MyText’. To change the Text1 caption to ‘NewText’, send:

MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 06 00 00

Data = ASCII hexadecimal byte representation of object and property names, with each value terminated

with NULL characters:
T e x t 1NULLT e x t C a p t i o nNULLN e w T e x t NULL
54 65 78 74 31 00 54 65 78 74 43 61 70 74 69 6F 6E 00 4E 65 77 54 65 78 74 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes

AFTER the length bytes:

00000000 LN LN 004300060000546578743100 5465787443617074 69 6F 6E 00 4E 65 77 54 65 78 74 00
Count = 32 bytes, so the length bytes = 00 20

So, to change the Text1 TextCaption property to ‘NewText’, the packet would be:

000000000020004300060000546578743100 5465787443617074696F 6E 00 4E 65 77 54 65 78 74 00
MBAP header = FC SynHeader Data
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Mark File: Begin marking the file currently loaded in Flyer RAM. There are two options for this command:

¢ Don’t Wait For End-of-Mark: The Flyer head immediately sends the Mark File response packet
and returns the Mark Count for the file. Polling via the Mark Status command is required to
determine when the mark is completed.

e Wait For End-of-Mark: The Flyer head does not send the Mark File response packet until

marking is complete. Ethernet timeout values should be adjusted according when using this
option since mark times may vary depending on the nature of the marking.

Command (from Client):

MBAP Header SynHeader
Tl Pl [ LN [Ul|F°[ sC [SE|WE Data
00][00[00]00/00][06][00]43]00]20]00]XX (None)
*Since no data is sent, command packet length is always six bytes
Where is the Wait for End of mark byte:
WE =00 Respond immediately - don’t wait for end of mark
WE =01  Wait for end of mark
Response (from Flyer):
MBAP Header FC SynHeader Data

Tl PI LN Ul SC [SE[WE
00]00[00]00]|XX[XX][00]43]00]20[XX]|XX]| Status (or None)

Where SE is the SynError byte:

SE=00  Success — data portion contains the mark status (see below)

SE=22 Nofile loaded — NO DATA IS SENT

SE=30 Unable to complete request — marking in progress — NO DATA IS SENT
SE = 31 Flyer not in Stand-alone mode — NO DATA IS SENT

The content and formatting of the status data returned on a successful Mark File response depends on
the value of the WE byte:

WE =00 Status is a four byte Long Integer value indicating the number of pieces to mark

WE =01  Status is a 28 byte value indicating:

Field Length Description
MarkStatus 2 Bytes | Decimal value indicating the Mark Status:
ldle =0
Marking = 1
Aborted = 2
Reserved 2 Bytes

EOMResponse 4 Bytes | Binary value containing status information regarding the state of the
Flyer head (see Appendix B)

CurrentPiece 4 Bytes | Decimal value indicating the current piece marked

Ticks 4 Bytes | Number of total ticks for entire mark (100 ticks = 1 second)
MarkCount 4 Bytes | Total number of pieces to be marked

TickMin 4 Bytes | Minimum tick count per piece (100 ticks = 1 second)
TickMax 4 Bytes | Maximum tick count per piece (100 ticks = 1 second)

[Examples on next pages]
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Mark File (cont.):

Example 1 - Wait for end of mark:

To command Flyer to mark the file currently loaded in Flyer RAM and respond after the mark session is
complete, send:

MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 20 00 01

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 20 00 01

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 000000 0006004300200001
MBAP header FC SynHeader

If the Flyer encounters an error executing the command, it responds with:
00 00 00 00 00 06 00 43 0020 SE 01
MBAP header FC SynHeader

Where SE is the SynError byte:

SE=22 No file loaded

SE =30 Unable to complete request — marking in progress
SE = 31 Flyer not in Stand-alone mode

If the Flyer marks the file without error, it responds with:

000000000022 00 43 0020 00 01 00 00 03 04 00 00 00 00 00 00 02 0C 00 00 01 10 00 00 02 0C 00 00 00 FF 00 0001 1C
MBAP header FC SynHeader Data

Where:

Data = mark statistics:
00 00 03 04 00 00 00 00 00 00 02 OC 00 00 01 10 00 00 02 0OC 00 00 00 FF 00 00 01 1C
MkSt Rsvd EOM Resp CurrPc Ticks MarkCount TickMin TickMax

MarkStatus = 00 00 = head is idle

EOMResponse = 00 00 00 00 = no faults detected

CurrentPiece = 00 00 02 0C = piece # 524 marked

Ticks = 00 00 OF 10 = cycle time of last piece marked is 272 ticks = 2.72 seconds

MarkCount = 00 00 02 0C = 524 pieces are to be marked in this batch

TickMin = 00 00 00 FF = minimum cycle time for this batch so far is 255 ticks = 2.55 seconds
TickMax = 00 00 01 1C = maximum cycle time for this batch so far is 284 ticks = 2.84 seconds
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Mark File (cont.):

Example 2 — Don’t Wait for end of mark:

To command Flyer to mark the file currently loaded in Flyer RAM and respond immediately, send:
MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 20 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 20 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00000000 0006004300200000
MBAP header FC SynHeader

If the Flyer encounters an error executing the command, it responds with:
00 00 00 00 00 06 00 43 00 20 SE 00
MBAP header FC SynHeader

Where SE is the SynError byte:

SE=22 No file loaded

SE =30 Unable to complete request — marking in progress
SE = 31 Flyer not in Stand-alone mode

If the Flyer begins the mark session without error, it responds with:
00 00 00 00 00 06 00 43 0020000000001000
MBAP header FC SynHeader Data

Where:
Data = MarkCount = 00 00 10 00 = 4096 pieces are to be marked in this batch
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Mark Status: Returns the current marking status and statistics.
Command (from Client):

MBAP Header

SynHeader

Ti PI LN- Jul|"°[ sC [SE|WE Data
00[00/00][00[00]06[00]43][00]25]00]00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):

MBAP Header FC SynHeader Data

Tl PI LN Ul SC [SE[WE
00]00[00]00|XX[XX[00]43]00]25][XX]00] Status (or None)

Where SE is the SynError byte:
SE =00 Success — data portion contains the mark status (see below)
SE = 31 Flyer not in Stand-alone mode — NO DATA IS SENT

Where Status contains current mark statistics:

Field Length Description
MarkStatus 2 Bytes | Decimal value indicating the Mark Status:
ldle =0
Marking = 1
Aborted = 2
Reserved 2 Bytes

EOMResponse 4 Bytes | Binary value containing status information regarding the state of the
Flyer head (see Appendix B)

CurrentPiece 4 Bytes | Decimal value indicating the current piece marked

Ticks 4 Bytes | Number of total ticks for entire mark (100 ticks = 1 second)
MarkCount 4 Bytes | Total number of pieces to be marked

TickMin 4 Bytes | Minimum tick count per piece (100 ticks = 1 second)
TickMax 4 Bytes | Maximum tick count per piece (100 ticks = 1 second)

[Example on next page]
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Mark Status (cont.):

Example:

To command Flyer to report current mark status, send:
MBAP Header = 00 00 00 LN LN 06 00

Function Code = 43

SynHeader = 00 25 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 0043 00 25 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00 00 00 00 06 00 43 00 25 00 00
MBAP header FC SynHeader

If the Flyer encounters an error executing the command, it responds with:
00 00 00 00 00 06 00 43 00 25 SE 01
MBAP header FC SynHeader

Where SE is the SynError byte:
SE =31 Flyer not in Stand-alone mode

If the Flyer marks the file without error, it responds with:
00 0000 00 00 22 00 43 00 25 00 00 00 00 03 04 00 00 00 00 00 00 02 0C 00 00 01 10 00 00 02 0C 00 00 00 FF 00 00 01 1C
MBAP header FC SynHeader Data

Where:

Data = mark statistics:

00 00 03 04 00 00 00 00 00 00 02 OC 00 00 01 10 00 00 02 0OC 00 00 00 FF 00 00 01 1cC
MkSt Rsvd EOM Resp CurrPc Ticks MarkCount TickMin TickMax

MarkStatus = 00 00 = head is idle

EOMResponse = 00 00 00 00 = no faults detected

CurrentPiece = 00 00 02 0C = piece # 524 marked

Ticks = 00 00 OF 10 = cycle time of last piece marked is 272 ticks = 2.72 seconds

MarkCount = 00 00 02 0C = 524 pieces are to be marked in this batch

TickMin = 00 00 00 FF = minimum cycle time for this batch so far is 255 ticks = 2.55 seconds
TickMax = 00 00 01 1C = maximum cycle time for this batch so far is 284 ticks = 2.84 seconds
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Abort Mark: Abort the current mark session.

Command (from Client):

TR L oo se ToE WE Data
00]00[00]00/00][06]00]43]00][21]00]00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):

MBAP Header FC SynHeader Data

Tl P LN [ Ul SC [SE[WE
00/00[00]00|XX|[XX|[00][43]00]21[XX]|00]| Status (or None)

Where SE is the SynError byte:
SE =00 Success — data portion contains the mark status (see below)
SE = 31 Flyer not in Stand-alone mode — NO DATA IS SENT

Where Status contains current mark statistics:

Field Length Description
MarkStatus 2 Bytes | Decimal value indicating the Mark Status:
ldle =0
Marking = 1
Aborted = 2
Reserved 2 Bytes

EOMResponse 4 Bytes | Binary value containing status information regarding the state of the
Flyer head (see Appendix B)

CurrentPiece 4 Bytes | Decimal value indicating the current piece marked

Ticks 4 Bytes | Number of total ticks for entire mark (100 ticks = 1 second)
MarkCount 4 Bytes | Total number of pieces to be marked

TickMin 4 Bytes | Minimum tick count per piece (100 ticks = 1 second)
TickMax 4 Bytes | Maximum tick count per piece (100 ticks = 1 second)

[Example on next page]
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Abort Mark (cont.):

Example:

To command Flyer to abort the current mark session, send:
MBAP Header = 00 00 00 LN LN 06 00

Function Code = 43

SynHeader = 00 21 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 0043 0021 0000

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00000000 06004300210000
MBAP header FC SynHeader

If the Flyer encounters an error executing the command, it responds with:
00 00 00 00 00 06 00 43 00 21 SE 01
MBAP header FC SynHeader

Where SE is the SynError byte:
SE =31 Flyer not in Stand-alone mode

If the Flyer aborts the mark session without error, it responds with:

0000 0000002200430021 000000000304 000000000000020C000001100000020C000000FFQ000011C
MBAP header FC SynHeader Data

Where:

Data = mark statistics:
00 00 03 04 00 00 00 00 00 00 02 OC 00 00 01 10 00 00 02 0OC 00 00 00 FF 00 00 01 1cC
MkSt Rsvd EOM Resp CurrPc Ticks MarkCount TickMin TickMax

MarkStatus = 00 00 = head is idle

EOMResponse = 00 00 00 00 = no faults detected

CurrentPiece = 00 00 02 0C = piece # 524 marked

Ticks = 00 00 OF 10 = cycle time of last piece marked is 272 ticks = 2.72 seconds

MarkCount = 00 00 02 0C = 524 pieces are to be marked in this batch

TickMin = 00 00 00 FF = minimum cycle time for this batch so far is 255 ticks = 2.55 seconds
TickMax = 00 00 01 1C = maximum cycle time for this batch so far is 284 ticks = 2.84 seconds
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Filestore Management Commands

Make Directory: Create a new directory in the Flyer Filestore.

Command (from Client):

MBAP Header SynHeader
Ti Pl N Tur]"°[sC |SEIWE Data

00/00[00[00|XX|[XX|00/|43][00[0A][00]|00]| DirectoryName

The DirectoryName string must:
e contain the hexadecimal byte representation of the filename
be prefixed by a forward slash (/)

[ )
o reference the Flyer Filestore root directory, such as “/filestore/MyDir”
[ )

be terminated with a NULL character (00)

Response (from Flyer):

MBAP Header SynHeader
Tl PI LN- JUI| C[ SC |SE|WE Data
00/00[00[00]00]|06]|00][43][00]0A][XX]|00 (None)

Where SE is the SynError byte:

SE=00  Success

SE =2A Invalid directory name or directory already exists
SE =30 Unable to complete request — marking in progress

*Since no data is sent, return packet length is always six bytes

Example:

To create a directory called ‘/filestore/MyDir’, send:

MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 0A 00 00

Data = ASCII hexadecimal byte representation of filename:
/ £ i 1 e s t o r e / M y D i r NULL
2F 66 69 6C 65 73 74 6F 72 65 2F 4D 79 44 69 72 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes

AFTER the length bytes:

00 00 00 00 LN LN 00 43 00 OA 00 00 2F 66 69 6C 65 73 74 6F 72 65 2F 4D 79 44 69 72 00

Count = 23 bytes, so the length bytes = 00 17

So, to create the directory ‘/filestore/MyDir’, the packet would be:

00 00 000000 17 00 43 00 OA 00 00 2F 66 69 6C 65 73 74 6F 72 65 2F 4D 79 44 69 72 00

MBAP header FC SynHeader Data
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Delete File/Directory: Delete a file or directory from the Flyer Filestore.

Important Note:  Because only empty directories can be deleted, you must first delete all files within
the directory.

Command (from Client):

MBAP Header SynHeader
TI Pl LN JUi| C[ SC |SE|WE Data
00]00[00]00|XX][XX[00][43]00]02[00]|00]| File/Directory Name

The File/Directory Name string:
e must contain the hexadecimal byte representation of the file or directory name
o must be prefixed by a forward slash (“/”)
o s referenced from the Flyer Filestore root directory, but does not include ‘/filestore’ in the path,
such as “/MyFile.mkh” or “/MyDir”
o must be terminated with a NULL character (00)

Response (from Flyer):

MBAP Header SynHeader
TI P LN Jur|FC[sC |SE|WE Data
00][00[00]00/00][06]00]43]00]02]|XX]00 (None)

Where SE is the SynError byte:

SE =00 Success

SE =28 Invalid file or directory name or directory is not empty
SE =30 Unable to complete request — marking in progress

*Since no data is sent, return packet length is always six bytes

Example:

To delete a directory in the Filestore called /MyDir’, send:

MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 02 00 00

Data = ASCII hexadecimal byte representation of filename:
/ M y D i r NULL
2F 4D 79 44 69 72 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 02 00 00 2F 4D 79 44 69 72 00

Count = 13 bytes, so the length bytes = 00 0D

So, to delete the directory /MyDir’, the packet would be:
00 00 0000000D 0043000200002F 4D 7944697200
MBAP header FC SynHeader Data
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Get File List: Requests a list of files and directories currently contained in the Flyer Filestore.

Important Note:  Because Modbus is a Command /Response protocol, there is a specific

Command/Response sequence necessary to ensure the receipt of all packets. Data

packets are tracked using the Transaction Identifier field in the Modbus MBAP
Header, along with Packet Header information returned by the Flyer head that

provides the current packet and total number of packets to be transferred. When the

current packet equals total packets, the transaction is complete.

Command (from Client):

MBAP Header SynHeader
Ti PI LN- JUI|"C[ SC |SE|WE Data
XX[XX[00]00]00]06[00]43]00][03]00]00 (None)

*Since no data is sent, command packet length is always six bytes

Where Tl value indicates the packet number commanded by the Client, starting with 00 00 and
incrementing up to total number of packets to be returned by the Flyer head.

Response (from Flyer):

MBAP Header FC SynHeader Packet Header Data
TI PI LN Ul SC |SE|WE| CP TP

XX [XX] 00 ] 00 [XX]XX] 00 [43]00 |03 [XX][ 00 | XX |XX][XX][XX FileList (or None)

Where SE is the SynError byte:
SE=00  Success — data portion contains the filelist
SE =30 Unable to complete request — marking in progress — NO DATA IS SENT

The Flyer return data includes a Packet Header:

Fields Length Description
CurrentPacket (CP) 2 Bytes Current packet sent by Flyer head
TotalPackets (TP) 2 Bytes Total packets to be sent by Flyer head

The FileList data:
e contains the hexadecimal byte representation of the file and directory names in the Flyer
Filestore
e is sent as a collection of null-terminated strings
e directory folders are prefixed with a double backslash “//” and do not include the /filestore
reference, such as “//MyDir”

o filenames are referenced from the Flyer Filestore root directory, but do not include ‘/filestore’ in

the path, such as “/MyFile.mkh” or “/MyDir/MyFile.mkh’

For instance, if the Flyer Filestore contains two mark files - one contained in a directory

(“MyDir/MyFile.mkh”), the other contained in the root Filestore folder (“MyOtherFile.mkh”), Flyer would

return just a single packet with the FileList string being:
“//MyDir[NULL]/MyDir/MyFile.mkh[NULL]/MyOtherFile.mkh[NULL]”

[Example on next page]
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Get File List (cont):

Example:

To command Flyer to report the contents of the Filestore, send:
MBAP Header = 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 03 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 0043 00 03 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the command packet would be:
00 00 00 00 00 06 00 43 0003 00 00
MBAP header FC SynHeader

If the Flyer Filestore contains a single directory (“MyDir”) holding a single mark file, “MyFile.mkh”, and
another file, “MyOtherFile.mkh”, located in the root directory of the Filestore, and can return the FileList
without error, the return packet is:

00 0000000035*00430003000000000001 &
MBAP header FC SynHeader PacketHdr

2F 2F 4D 7944 69 72 00 2F 4D 79 44 69 72 2F 4D 79 46 69 6C 65 2E 6D 6B 68 00 &
Data: String1 Data: String2

2F 4D 79 4F 74 68 65 72 46 69 6C 65 2E 6D 6B 68 00
Data: String3

Where:
*There are 00 35 bytes (53 bytes decimal) of data following the LN bytes in the MBAP header

The data field contains the NULL terminated directory and filename strings from the Flyer Filestore:
String1:

2F 2F 4D 79 44 69 72 00

/ / M y D i r NULL

String2:
2F 4D 79 44 69 72 2F 4D 79 46 69 6C 65 2E 6D 6B 68 00
/ M y D i r / M y F i 1 e . m k h NULL

String3:
2F 4D 79 4F 74 68 65 72 46 69 6C 65 2E 6D 6B 68 00
/ M y O t h e r F i 1 e . m k h NULL
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Get Filestore Usage: Returns the amount of used and available space (in bytes) in the Flyer Filestore.

Command (from Client):

TR Lo oo se ToE WE Data
00[00/00]00][00]06][00]43[00]04]00]00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):

MBAP Header FC SynHeader Data

Tl PI LN Ul SC [SE[WE
00]00[00]00|XX[XX[00]|43]00]04][XX]00]| FileSpace (or None)

Where SE is the SynError byte:
SE =00  Success — data portion contains the file name
SE=24 Failed to retrieve Filestore information — NO DATA IS SENT

The FileSpace value contains two four-byte values indicating memory usage and available memory.

Example:

To query Flyer for the Filestore memory usage, send:
MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 04 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 04 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
000000 000006004300040000
MBAP header FC SynHeader

If the Flyer encounters an error executing the command, it responds with:
00 00 00 00 00 06 00 43 00 04 SE 01
MBAP header FC SynHeader

Where SE is the SynError byte:
SE=24 Failed to retrieve Filestore information

If the Flyer returns the Filestore memory information without error, it responds with:
00 00 00 00 00 OE 00 43 00 04 00 00 00 OA AE 60 00 76 39 AO
MBAP header FC SynHeader Data

Where:

Data = memory usage and availability:
00 0A AE 60 00 76 39 AQ
MemUsed MemAvail

MemUsed = 00 OA AE 60 = 700,000 bytes used; MemAvail = 00 76 39 A0 = 7,748,000 bytes available
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Rename File: Rename a file residing in the Flyer Filestore.

Command (from Client):

MBAP Header SynHeader
Ti PI LN JUul| °[ SC |SE|WE Data
00]00/00]00[XX][XX[00]43][00]09]00]00 SourceName, DestName

The SourceName and DestName strings:
o must contain the hexadecimal byte representation of the file source and destination paths
¢ must be prefixed by a forward slash (“/”)
o are referenced from the Flyer Filestore root directory, but do not include ‘/filestore’ in the path,
such as ‘/MyFile.mkh’ and ‘/MyDir/MyFile.mkh’
e must be terminated with NULL characters (00)

Response (from Flyer):

MBAP Header SynHeader
Ti PI LN [ui|F°[sC [SE|WE Data
00]00[00]00/00]06]00]43]00]09]|XX]00 (None)

*Since no data is sent, command packet length is always six bytes

Where SE is the SynError byte:

SE=00  Success

SE =29 Invalid SourceName and/or DestName

SE =30 Unable to complete request, marking in progress

Example:

To rename ‘/MyFile.mkh’ to ‘/MyNewFile.mkh’, send:
MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 09 00 00

Data = ASCII hexadecimal byte representation of source and destination filenames:
/ M yv F i 1 e . m k hNUOLL/ M y N e w F i1 1 e . m k h NULL
2F 4D 79 46 69 6C 65 2E 6D 6B 68 00 2F 4D 79 4E 65 77 46 69 6C 65 2E 6D 6B 68 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes

AFTER the length bytes:

0000 00 00 LN LN 00 43 00 09 00 00 2F 4D 79 46 69 6C 65 2E 6D 6B 68 00 2F 4D 79 4E 65 77 46 69 6C 65 2E 6D 6B 68 00
Count = 33 bytes, so the length bytes = 21

So, to rename ‘/MyFile.mkh’ to ‘/MyNewFile.mkh’, the packet would be:
0000000000210043000900002F 4D 79 46 69 6C 65 2E 6D 6B 68 00 2F 4D 79 4E 65 77 46 69 6C 65 2E 6D 6B 68 00
MBAP header FC SynHeader Data
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Copy File: Copy a file residing in the Flyer Filestore to another Filestore location with the same or new
filename or copy to current location as a new filename.

Command (from Client):

MBAP Header SynHeader
Ti PI LN JUul| °[ SC |SE|WE Data
00]00/00]00[XX][XX[00]43][00]08]00]00 SourceName, DestName

The SourceName and DestName strings:
o must contain the hexadecimal byte representation of the file source and destination paths
o must be prefixed by a forward slash (“/”)
o are referenced from the Filestore root directory, but do not include ‘/filestore’ in the path, such as
‘/MyFile.mkh’ and ‘/MyDir/MyFile.mkh’
o must be terminated with NULL characters (00)

Response (from Flyer):

MBAP Header SynHeader
TI P LN Jur|FC[sC |SE|WE Data
00][00[00]00/00][06]00]43]00]08]|XX]00 (None)

*Since no data is sent, command packet length is always six bytes

Where SE is the SynError byte:

SE=00  Success

SE =29 Invalid SourceName and/or DestName

SE =30 Unable to complete request, marking in progress

Example:

To copy ‘/MyFile.mkh’ to ‘/MyNewFile.mkh’, send:
MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 08 00 00

Data = ASCII hexadecimal byte representation of source and destination filenames:
/ M vy F i 1 e . m k hNULL/ M y N e w F i1 1 e . m k h NULL
2F 4D 79 46 69 6C 65 2E 6D 6B 68 00 2F 4D 79 4E 65 77 46 69 6C 65 2E 6D 6B 68 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes

AFTER the length bytes:

0000 00 00 LN LN 00 43 00 08 00 00 2F 4D 79 46 69 6C 65 2E 6D 6B 68 00 2F 4D 79 4E 65 77 46 69 6C 65 2E 6D 6B 68 00
Count = 33 bytes, so the length bytes = 21

So, to copy /MyFile.mkh’ to /MyNewFile.mkh’, the packet would be:
0000000000210043000800002F 4D 79 46 69 6C 65 2E 6D 6B 68 00 2F 4D 79 4E 65 77 46 69 6C 65 2E 6D 6B 68 00
MBAP header FC SynHeader Data
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Erase Filestore: Erases all files from the Flyer Filestore and reboots the marking head.

Command (from Client):

MBAP Header SynHeader
Ti PI LN- JUr|"°[SC |SE|WE Data
00[00/00]00][00]06][00]43][00]0B]|00]00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):
MBAP Header SynHeader
Ti PI LN- JUI | C[ SC |SE|WE Data
00/00[00[00]00]|06]|00]|43][00]0B]|XX]|00 (None)

*Since no data is sent, command packet length is always six bytes

Where SE is the SynError byte:

SE=00  Success

SE =2B Unable to erase Flyer Filestore

SE =30 Unable to complete request — marking in progress

Example:

To erase the Filestore and reboot the Flyer head, send:
MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 OB 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 0B 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00 00 00 00 06 00 43 00 0B 00 00
MBAP header FC SynHeader

4600 Campus Place ¢ Mukilteo, WA 98275 e 425.349.3500 ¢ Fax 425.349.3667



SYNRAD

App Note # 005¢g
Page 57 of 97

Update Network Mount: Refreshes the network file share connection.

Command (from Client):

MBAP Header SynHeader
Ti PI IN- JUr| " sC |SE[WE Data
00[00/00]00][00]06][00]43[00]0D]|00]00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):
MBAP Header SynHeader
Ti PI LN- JUI | C[ SC |SE|WE Data
00/00[00[00]00]|06]|00]|43][00]|0D]|XX]|00 (None)

*Since no data is sent, command packet length is always six bytes

Where SE is the SynError byte:

SE=00  Success

SE =2C Unable to connect to network file share

SE =30 Unable to complete request — marking in progress

Example:

To refresh the Flyer’s network file share connection, send:
MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 0D 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes

AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 0D 00 00
Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00 00 00 00 06 00 43 00 0D 00 00
MBAP header FC SynHeader
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Date/Time Management Commands

Get Flyer Time and Date: Retrieves the Flyer head’s time and date information, either as Local time or
Coordinated Universal Time (UTC).

Command (from Client):

MBAP Header SynHeader
TI PI IN- JUI|"C[ SC |SE|WE Data
00]00[00]00/00]06]00]43]00][XX]00]00 (None)

*Since no data is sent, command packet length is always six bytes

Where SC is the SynCode byte, determining whether Local or UTC time should be returned:
SC=40 Return UTC time
SC=41 Return Local time

Response (from Flyer):

MBAP Header SynHeader
Tl PI LN Jui|"°SC |SE|WE Data
00[00[00]00]|XX|[XX]00][43]00][XX|XX|00| DateTime (or None)

Where SE is the SynError byte:

SE =00 Success — data portion contains the DateTime values (see below)
SE =10  Error retrieving UTC time — NO DATA IS SENT

SE =11 Error retrieving Local time — NO DATA IS SENT

Where SC is the SynCode byte, determining whether Local or UTC time should be returned:
SC=40 Return UTC time
SC =41 Return Local time

Where DateTime contains:

Field Length Description
Year 2 Bytes | Four-digit year
Month 2 Bytes | 1-12, where January = 1, February = 2, etc.
DayOfWeek 2 Bytes | 06, where Sunday = 0, Monday = 1, etc.
Day 2 Bytes | 1-31
Hour 2 Bytes | 0-23
Minute 2 Bytes | 0-59
Seconds 2 Bytes | 0-59
Milliseconds 2 Bytes | Always zero (0)

[Example on next page]
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Get Flyer Time and Date (cont):

Example:

To get Flyer's Local time and date information, send:
MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 41 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 0043 00 41 0000

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00 00 0000 06 004300410000
MBAP header FC SynHeader

If the Flyer returns the time and date information without error, it responds with:
00 00 00 00 00 16 00 43 00 41 00 00 07 DB 00 04 00 03 00 1A 00 09 00 2C 00 36 00 00
MBAP header FC SynHeader Data

Where:

Data = date/time information:
07 DB 00 04 00 03 00 1A 00 09 00 2C 00 36 00 00
Year Month DofW Day Hour Min Sec MSec

Year = 07 DB = 2011

Month = 00 04 = April

DofW = 00 03 = Wednesday

Day = 00 1A = 26th

Hour = 00 09 = 9AM

Min = 00 2C = 44

Sec =00 36 = 54

MSec = 00 00 = millisecond count (always zero)

Resulting in a local date/time of Wednesday, April 26, 2011 at 9:44:54 AM.
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Set Flyer Time and Date: Sets the Flyer head’s time and date information, either as Local time or
Coordinated Universal Time (UTC).

Command (from Client):

MBAP Header SynHeader
TI P LN Jur|FC[sC |SE|WE Data
00]00[00]00|XX[XX]00]43]00][XX]00]|00 DateTime

*Since no data is sent, command packet length is always six bytes

Where SC is the SynCode byte, determining whether the time values are Local or UTC time:
SC=42 SetUTCtime

SC =43  SetLocal time

Where DateTime contains:

Field Length Description
Year 2 Bytes | Four digit year
Month 2 Bytes | 1-12 where January = 1, February = 2, etc.
DayOfWeek 2 Bytes | 0—6 where Sunday = 0, Monday = 1, etc.
Day 2 Bytes | 1-31
Hour 2 Bytes | 0-23
Minute 2 Bytes | 0-59
Seconds 2 Bytes | 0-59
Milliseconds 2 Bytes | Always zero (0)

Response (from Flyer):

MBAP Header SynHeader
Ti PI LN JUl| °[ SC |SE|WE Data
00]00[00]00/00]06]00]43]00][XX]|XX]00 (None)

Where SE is the SynError byte:
SE=00  Success

SE=12 Error setting UTC time
SE =13 Error setting Local time

Where SC is the SynCode byte, determining whether the time values are Local or UTC time:

SC =42 Set UTC time
SC =43 Set Local time

[Example on next page]
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Set Flyer Time and Date (cont):

Example:
To set Flyer’s Local time and date settings to Wednesday, April 26, 2011 at 9:44:54 AM, send:
MBAP Header = 00 00 00 00 LN LN 00
Function Code = 43
SynHeader = 00 43 00 00
Data =
Year =2011 =07 DB
Month = April = 00 04
DofW = Wednesday = 00 03
Day = 26th = 00 1A
Hour = 9AM = 00 09
Min = 44 = 00 2C
Sec =54 =00 36
MSec = millisecond count (always zero) = 00 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 43 00 00 07 DB 00 04 00 03 00 1A 00 09 00 2C 00 36 00 00

Count = 22 bytes, so the LN bytes =00 16

So, the packet would be:
00 0000000016 00430043000007 DB 00040003001A0009002C 00360000
MBAP header FC SynHeader Data

4600 Campus Place ¢ Mukilteo, WA 98275 ¢ 425.349.3500 ¢ Fax 425.349.3667



SYN RAD App Note # 0059

Page 62 of 97

Get DST String: Retrieves the Flyer head’s Daylight Savings Time (DST) and Standard Time (ST)
definition data.

Command (from Client):

Ti MB/-F\>F|) Headi;\l* ur| ¢ sScynHeggerWE Data
00][00[00[00/00][06]00]|43]|00]44]00]00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):

MBAP Header FC SynHeader Data

Tl PI LN [ Ul SC [SE[WE
00[00[00][00|XX|[XX]|00][43]00]44|XX| 00| DSTString (or None)

Where SE is the SynError byte:
SE =00  Success — data portion contains the DSTString (see below)
SE =14 Unable to retrieve DST information — NO DATA IS SENT

The DSTString value received from Flyer:
e contains the hexadecimal byte representation of the DSTString information
e isterminated with a NULL character (00)
e contains three comma delimited values:
o indicating local DST and standard time zone and their bias values from UTC time
o indicating the date and time when local time changes from ST to DST
o indicating the date and time when local time changes from DST to ST

For example, the DSTString value might look like: “PST+8PDT+7,M3.2.0/03:00,M11.1.0/02:00”
Where the three values indicate:

PST+8PDT+7 the local standard and daylight time zone and bias - in this case:
PST  Pacific Standard Time

+8 the offset required to convert local standard time to UTC time (8 hours)
PDT  Pacific Daylight Time
+7 the offset required to convert local daylight time to UTC time (7 hours)

M3.2.0/03:00 the changeover from standard time to daylight savings time occurs - in this case:
M3 month 3 (March)
2 week 2
.0 day 0 (Sunday)
/03:00 3:00 AM
M11.1.0/02:00 when the changeover from daylight savings time to standard time occurs - in this case:
M11 month 11 (November)
A week 1
.0 day 0 (Sunday)
/02:00 2:00 AM

[Example on next page]
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Get DST String (cont):

Example:

To get Flyer's Daylight Savings Time information, send:
MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 44 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 44 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00 00 00 00 06 004300440000
MBAP header FC SynHeader

If the Flyer contains a DSTString value of “PST+8PDT+7,M3.2.0/03:00,M11.1.0/02:00”, and returns
without error, it responds with:
00 00 00 00 00 2C 00 43 00 44 00 00 50 53 54 2B 38 50 44 54 2B 37 2C &

MBAP header  FC SynHeader Data

4D 33 2E 32 2E 30 2F 30 33 3A 30 30 2C &
Data

4D 31 31 2E 31 2E 30 2F 30 32 3A 30 30 00
Data

Where:

Data = date/time information string:
50 53 54 2B 38 50 44 54 2B 37 2C
p s T + 8 P D T + 7

4D 33 2E 32 2E 30 2F 30 33 3A 30 30 2C
M 3 . 2 . 0 / 0 3 : 0 0 ,

4D 31 31 2E 31 2E 30 2F 30 32 3A 30 30 00
M 1 1 . 1 . 0O / 0O 2 =: 0 0 NULL

Note: See the value definitions above.

4600 Campus Place ¢ Mukilteo, WA 98275 ¢ 425.349.3500 ¢ Fax 425.349.3667



SYN RAD App Note # 0059

Page 64 of 97

Set DST String: Sets the Flyer head’s Daylight Savings Time (DST) and Standard Time (ST) definition
data.

Command (from Client):
MBAP Header SynHeader
T] P LN JUI| C[ SC |SE|WE Data
00]00[00]00|XX][XX[00]43]00]45[00]|00]| DSTString (None)

The DSTString value sent to Flyer must:
e contain the hexadecimal byte representation of the DSTString information
e Dbe terminated with a NULL character (00)
e contain three comma delimited values:
o indicating local DST and standard time zone and their bias values from UTC time
o indicating the date and time when local time changes from ST to DST
o indicating the date and time when local time changes from DST to ST

For example, the DSTString value** might look like: “PST+8PDT+7,M3.2.0/03:00,M11.1.0/02:00”
Where the three values indicate:

PST+8PDT+7 the local standard and daylight time zone and bias - in this case:
PST  Pacific Standard Time

+8 the offset required to convert local standard time to UTC time (8 hours)
PDT  Pacific Daylight Time
+7 the offset required to convert local daylight time to UTC time (7 hours)

M3.2.0/03:00 the changeover from standard time to daylight savings time occurs - in this case:
M3 month 3 (March)
2 week 2
.0 day 0 (Sunday)
/03:00 3:00 AM
M11.1.0/02:00 when the changeover from daylight savings time to standard time occurs - in this case:
M11 month 11 (November)
A week 1
.0 day 0 (Sunday)
/02:00 2:00 AM

** the correct DST string formatting may be derived by using WinMark’s Set Time and Date interface (in
WinMark, select Tools/Set Time and Date) to set the Flyer time and date settings, then reading the DST
string out of the head using the Get DST String command.

Response (from Flyer):

MBAP Header SynHeader
Ti PI LN Ui |F°[sC [SE|WE Data
00[00/00][00[00]06[00]43[00]45]00]00 (None)

*Since no data is sent, command packet length is always six bytes

Where SE is the SynError byte:
SE =00 Success
SE=15 Unable to set DST information
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Set DST String (cont):

Example:

To get Flyer's Daylight Savings Time information, send:
MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 45 00 00

Data = ASCII hexadecimal byte representation of the DST String:
50 53 54 2B 38 50 44 54 2B 37 2C
P S T + 8 P D T + 7 ,

4D 33 2E 32 2E 30 2F 30 33 3A 30 30 2C
M 3 . 2 . 0O/ 0 3 : 0 0 ,

4D 31 31 2E 31 2E 30 2F 30 32 3A 30 30 00
M 1 1 . 1 . 0 / 0 2 : 0 O NULL

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 45 00 00 50 53 54 2B 38 50 44 54 2B 37 2C 4D 33 2E 32 2E 30 2F 30 &
33 3A 3030 2C 4D 31 31 2E 31 2E 30 2F 30 32 3A 30 30 00
Count = 44 bytes, so the LN bytes = 00 2C

So, the packet would be:
00 00 00 00 00 2C 00 43 0045 00 005053 54 2B 38 50 44 54 2B 37 2C &
MBAP header  FC SynHeader Data

4D 33 2E 32 2E 30 2F 30 33 3A 3030 2C &
Data

4D 31 31 2E 31 2E 30 2F 30 32 3A 30 30 00
Data
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Flyer Head Management Commands

Get Marking Head Status: Returns marking head type, marking status, Stand-alone status, and network
file share status in a Head Status structure (sHeadStats)

Command (from Client):
MBAP Header

SynHeader

Ti PI LN- J[ul|"°[ sC [SE|WE Data
00[00/00][00][00]06][00]43][00]52]00]00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):

MBAP Header FC SynHeader Data

Tl PI LN Ul SC [SE|WE
00]00[00]00|XX[XX[00]43]00][52[XX]00]| HeadStatus (or None)

Where SE is the SynError byte:
SE =00 Success — data portion contains the head status (see below)

Where HeadStatus contains the current Flyer head status:

Field Length Description
MarkingHeadType (HT) 1 Byte | 1 =Flyer
Marking (MK) 1 Byte | Current marking status where 0 = idle; 1= marking
Standalone (SA) 1 Byte | Stand-alone mode enabled where 0 = No; 1 = Yes
NetworkShareConnected (SC) 1 Byte | Network share available where 0 = No; 1 = Yes

[Example on next page]
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Get Marking Head Status (cont):

Example:

To command Flyer to report its status, send:
MBAP Header = 00 00 00 LN LN 06 00
Function Code = 43

SynHeader = 00 52 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 52 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00000000 0006004300520000
MBAP header FC SynHeader

If the Flyer is able to return the head status without error, it responds with:
00 00 00 00 00 OA 00 43 00 52 00 00 01 00 01 01
MBAP header FC SynHeader  Data

Where:

Data = head status:
01 00 01 01
HT MK SA SC

HT = 01 = head type is Flyer

MK = 00 = head is not marking

SA = 01 = head is in Stand-alone mode

SC =01 = network share is connected and available
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Get Head Temperature: Returns the measured temperature and over-temperature status from Flyer's
front and rear temperature sensors.

Command (from Client):

Ti MB/-F\>F|) Headi;\l* ur| ¢ ssgnHeggerWE Data
00][00[00]00/00][06]00]|43]00][50]00]|00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):

MBAP Header FC SynHeader Data

Tl PI LN [ Ul SC [SE[WE
00[00[00]00|XX|[XX|00][43]00]50]XX]|00 Templnfo (or None)

Where SE is the SynError byte:
SE =00 Success — data portion contains the head status (see below)

Where Templinfo contains Flyer’'s head temperature information:

Field Length Description
FrontTemp (FT) 4 Bytes | Floating point front sensor temperature in degrees Celsius
RearTemp (RT) 4 Bytes | Floating point rear sensor temperature in degrees Celsius

FrontOvertemp (FOT) | 1 Byte | Overtemp fault at front temp sensor? (FALSE = 0; TRUE = 1)
RearOvertemp (ROT) | 1 Byte | Overtemp fault at rear temp sensor? (FALSE = 0; TRUE = 1)

[Example on next page]
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Get Head Temperature (cont):

Example:

To command Flyer to report its temperature status, send:
MBAP Header = 00 00 00 LN LN 06 00

Function Code = 43

SynHeader = 00 50 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 0043 0050 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00 00 00 00 06 00 43 00 50 00 00
MBAP header FC SynHeader

If the Flyer is able to return the head temperature status without error, it responds with:
0000000000100043005000004211851F 41 F7851F 0000
MBAP header FC SynHeader Data

Where:
Data = head temperature status:
42 11 85 1F 41 F7 85 1F 00 00
FT RT FOT ROT

FT = 4211851F = floating point representation of 36.38 = front temperature of the Flyer in °C
RT = 41F7851F = floating point representation of 30.94 = rear temperature of the Flyer in °C
FOT = 00 = overtemp condition has not been detected at the front temperature sensor
ROT = 00 = overtemp condition has not been detected at the rear temperature sensor
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Get Head Uptime: Retrieves the number of seconds Flyer has been running since the last boot-up
sequence. This value resets every time the head is powered down or rebooted, so it indicates only the
duration of the current running state, whether the head is marking or idle.

Command (from Client):

MBAP Header SynHeader
Ti PI LN- JUI| C[ SC |SE|WE Data
00][00[00]00/00][06]00]|43]00][51]00]00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):
MBAP Header SynHeader
T P| LN Jui]"°sC |SE|WE Data
00/00[00[00|XX|XX]|00][43]00]51][XX]|00 Uptime (or None)

Where SE is the SynError byte:
SE=00  Success — data portion contains the head uptime value

The Uptime data is a long integer value indicating uptime in seconds. For instance, if the head has been
up and running for 69,874 seconds since the last boot up sequence, Uptime = 00 01 10 F2.

Example:

To command the Flyer to report the head uptime data, send:
MBAP Header = 00 00 00 LN LN 06 00

Function Code = 43

SynHeader = 00 51 00 00

Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 51 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00 00 00 00 06 0043 00510000
MBAP header FC SynHeader

If the Flyer is able to return the head uptime value without error, it responds with:
00 00 00 00 00 0A004300510000000110F2
MBAP header FC SynHeader Data

Where:
Data = 00 01 10 F2 = 69874 seconds the head has been up and running since the last boot up sequence.
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Get System Parameter: Returns the string value of the specified system parameter. See Appendix A for
a list of valid system parameter names.

Command (from Client):

MBAP Header SynHeader
Ti PI LN JUul| °[ SC |SE|WE Data
00]00/00]00[XX][XX[00]43][00]32]00]00 SysParamName

The SysParamName string must:
e contain the hexadecimal byte representation of the system parameter
e Dbe terminated with a NULL character (00)

Response (from Flyer):

MBAP Header SynHeader
Ti PI N Tur]"°[sC |SE[WE Data

00/00[00[00|XX|[XX|00]|43][00]32]|XX|00]| SysParamValue (or None)

Where SE is the SynError byte:
SE=00  Success
SE =26 Invalid system parameter — NO DATA IS SENT

Example:
To retrieve Flyer's Ethernet IP address, send:
MBAP Header = 00 00 00 00 LN LN 00
Function Code = 43
SynHeader = 00 32 00 00
Data = ASCII hexadecimal byte representation of system parameter name (FlylpAddress), terminated
with a NULL character:
F 1 v I p A d d r e s s NULL
46 6C 79 49 70 41 64 64 72 65 73 73 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 32 00 00 46 6C 79 49 70 41 64 64 72 65 73 73 00

Count = 19 bytes, so the length bytes = 00 13

So, to get Flyer's Ethernet IP Address (FlylpAddress) value, the packet would be:
000000000013004300320000466C 7949704164647265737300

MBAP header FC SynHeader Data
If Flyer’g, Ethernet IP address is “192.168.90.32”, and it can return the value without error, the return
ggc(l)(gtolg:oo 00 14 0043 0032 000031 39 32 2E 31 36 38 2E 39 30 2E 33 32 00

MBAP header FC SynHeader Data
Where:

Data = ASCII hexadecimal byte representation of the FlylpAddress value:
31 39 32 2E 31 36 38 2E 39 30 2E 33 32 00
19 2 . 1 6 8 . 9 0 . 3 2 NULL
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Set System Parameter: Sets a string value for the specified system parameter. See Appendix A for a list
of valid system parameter names.

Command (from Client):
MBAP Header FC SynHeader

Ti PI LN [ Ul SC_[SE[WE Data
00[00/00][00[XX][XX[00]43][00][31]00][00]| SysParamName, SysParamValue

The SysParamName and SysParamValue strings must:
e contain the hexadecimal byte representation of the system parameter name and value
e each be terminated with a NULL character (00)

Response (from Flyer):

MBAP Header SynHeader
Ti PI LN- JUI | C[ SC |SE|WE Data
00/00[00[00]00]|06]|00]|43][00]31][XX]|00 (None)

*Since no data is sent, command packet length is always six bytes

Where SE is the SynError byte:
SE=00  Success
SE =27 Invalid system parameter name or value

Example:

To set Flyer's Ethernet IP Address (FlylpAddress), send:

MBAP Header = 00 00 00 00 LN LN 00

Function Code = 43

SynHeader = 00 31 00 00

Data = ASCII hexadecimal byte representation of system parameter name and value, each terminated

with a NULL character:
F 1 v I p A d d r e s sNULL1I 9 2 . 1 6 8 . 9 0 . 3 2 NULL
46 6C 79 49 70 41 64 64 72 65 73 73 00 31 39 32 2E 31 36 38 2E 39 30 2E 33 32 00

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes

AFTER the length bytes:

000000 00 LN LN 00 430031000046 6C7949704164647265737300 3139 322E 31 36 38 2E 39 30 2E 33 32 00
Count = 33 bytes, so the length bytes = 00 21

So, to set Flyer’s Ethernet IP Address (FlylpAddress) value, the packet would be:
000000000021004300310000466C7949704164647265737300 313932 2E 313638 2E 39 30 2E 3332 00
MBAP header FC SynHeader Data

If the Flyer can process the request without error, the return packet is:
00 00 00 00 00 06 00 43 00 31 00 00
MBAP header = FC SynHeader
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Reboot Marking Head: Initiate a reboot of the Flyer marking head.

Command (from Client):

MBAP Header SynHeader
TI PI IN- JUr| " sC |SE|WE Data
00[00/00]00][00]06][00]43[00]53]00]00 (None)
*Since no data is sent, command packet length is always six bytes
Response (from Flyer):
MBAP Header SynHeader
T P] IN U] "CSC |SE|WE Data
00/00[00[00]00]06]|00]|43][00]53]|XX]|00 (None)

Where SE is the SynError byte:
SE=00  Success

Example:

To command a Flyer head reboot, send:
MBAP Header = 00 00 00 LN LN 06 00

Function Code = 43
SynHeader = 00 53 00 00
Data = none

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes

AFTER the length bytes:

00 00 00 00 LN LN 00 43 00 53 00 00

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:

00 00 00 00 00 06 00 43 00 53 00 00

MBAP header FC SynHeader

If the Flyer receives the reboot command without error, it responds with:
00 00 00 00 00 06 00 43 0053 00 00

MBAP header FC SynHeader
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Begin Firmware Upgrade:
Download Firmware Packet:

The firmware upgrade procedure loads new firmware into the Flyer head. Upgrading Flyer firmware on
the client side consists of opening the new .fhz firmware file and sending it to the Flyer head in 248-byte
packets. There are two commands that control the firmware upgrade process: Begin Firmware Upgrade
— a preamble sent to the head to prepare it for the incoming upgrade file and Download Firmware
Packet — a 248-byte packet of the upgrade file sent to the marking head.

The typical download sequence is as follows:

Open .fhz upgrade file
Send Begin Firmware Upgrade command
While Not EOF

Read 248 bytes from .fhz upgrade file

Send Download Firmware Packet
}
Send Download Firmware Packet with packet length of zero. (to signal end of file download)
Download complete

Note: After the last firmware packet is received, Flyer head automatically installs the new firmware and
reboots using the new firmware code, so no further communication will occur. It is the
responsibility of the client software to re-establish a connection to the marking head after the
head has installed updated firmware and completed the reboot. This reboot process takes
approximately 2 minutes to complete.

Important Note:  Because Modbus/IP is a Command/Response protocol, there is a specific
Command/Response sequence necessary to ensure the receipt of all packets.
Transaction tracking is accomplished using the Transaction Identifier field in the
Modbus MBAP. A consequence of the Modbus/IP protocol is that download speeds
are very slow (approximately 3 minutes) with a total upgrade time (including reboot)
of approximate five minutes. For this reason, SYNRAD recommends that you
upgrade Flyer firmware using the WinMark Pro Laser Marking Software application, if
possible.
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Begin Firmware Upgrade: A preamble sent to Flyer to prepare it for the firmware upgrade process.

Command (from Client):

MBAP Header SynHeader
Ti PI N Jui]7°sC [sEwE Data
00[00/00][00][00]0A[00][43][00][11]00]00 Filesize
Where Filesize is a 4 byte value indicating the total bytes in fhz file.
Response (from Flyer):
MBAP Header SynHeader
Ti PI LN- JUI | C[ SC |SE|WE Data
00/00[00[/00]00]06|00/[43][00]11][XX]|00 None

*Since no data is sent, command packet length is always six bytes

Where SE is the SynError byte:
SE=00  Success
SE =32 Unable to begin download

Download Firmware Packet: Send up to 248 bytes of data from the .fhz upgrade file to the Flyer head.
A packet length of zero either cancels the upgrade or signals the end of the download.

Command (from Client):

MBAP Header SynHeader
T P| LN Jui]"°sC |SE|WE Data
XX [XX] 00|00 |XX|[XX[00][43]00]12]00 |00 UpgradeData
Where:

e the Transaction ID (TI) is a zero-based count of data packets sent
o UpgradeData is a section of data from the thz upgrade file.

Response (from Flyer):

MBAP Header SynHeader
Ti PI LN- JUI | C[ SC |SE|WE Data
XX[XX]00]00]00[06[00][43]00]12]XX]| 00 None

*Since no data is sent, command packet length is always six bytes

Where Tl is the Transaction ID of the data packet received and SE is the SynError byte:
SE=00  Success

SE =32 Invalid file type (not a valid .fhz download file)

SE =33 Packet download failure

Example:

For sample Visual Basic and Visual C++ code demonstrating the firmware upgrade procedure, see
http://www.winmark.com/products/winmark activexsamples.html. The sample files provide the functions
necessary to create commands for communicating with an FH Flyer head and are designed to be easily
incorporated into customer applications.
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I/O Management Commands

These commands use the basic (register-based) Modbus command function codes to read Flyer
input/output bit status (Read Flyer 1/0), read Flyer inputs (Read Flyer Inputs), or write to (set) Flyer
outputs (Write Flyer Outputs). The protocol for these three commands is copied directly from the
“MODBUS Application Protocol Specification V 1.1b". The range of allowable values and addresses
shown below are Flyer marking head specific. Upon receiving the command, the Flyer head responds
with the I/O data or an error code.

Read Flyer I/0 [Read Holding Registers]: Returns the current state of the Flyer’s Input and Output
registers.

Command (from Client):

MBAP Header
T PI LN Tur| C Data
00/00[00]00]|00]O06]00]03 StartAddress, QtyRegisters

*Since fixed length data values are used, command packet length is always six bytes

Where:
e StartAddress is a 2-byte value indicating where to start reading, Register 0 (Flyer Input Register)
or Register 1 (Flyer Output Register)

Note: If your PLC or Modbus controller does not support zero-based addressing, increment the
starting register address by one (1).

o QtyRegisters is a 2-byte value indicating the number of registers to be reported, either 1 or 2. Use
a value of ‘2’ to read both input and output status with a single command.

Response (from Flyer):
MBAP Header

T] Pl N Jur|¢ Data
00]00[00]00|XX][XX]00]XX |OData or ExceptionCode

Where FC is the Function Code byte:
FC =03  Success and IOData contains the requested Register data:

Field Length Description
ByteCount (BC) 1 Byte Number of bytes of register data = 2 bytes for
every register requested by QtyRegisters
RegisterData (RD) | (2 x QtyRegisters) Bytes | Binary register data

or FC = 83, Error getting data, and Flyer returns a 1 byte ExceptionCode (EC):
EC = 01 lllegal Modbus Function

EC =02 lllegal Data Address

EC =03 lllegal Data Value

EC =04  Slave Device (Flyer) Failure

EC =06  Slave Device (Flyer) Busy

[Example on next page]
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Read Flyer I/0O [Read Holding Registers] (cont):

Example:
To command Flyer to report the contents of both the Input and Output registers, send:
MBAP Header = 00 00 00 00 00 06 00
Function Code = 03
Data =
StartAddress = 00 00 (start at Input register)
QtyRegisters = 00 02 (report the status of the Input and Output registers)

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 03 00 00 00 02

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00 00 00 00 06 00 03 00 00 00 02
MBAP header FC Data

If the Flyer is able to return the 1/O status without error, it responds with something like:
00 00 00 00 00 07 00 03 04 00 51 00 62
MBAP header FC Data

Where:
ByteCount = 04
RegisterData = 00 51 00 62:
Inputs = 00 51 of which only the second byte is used is equivalent to binary 0101 0001, where the
LSB corresponds to input INO status and the MSB corresponds to IN7 status. In this
example, inputs INO, IN4, and IN6 are ON and all other inputs are OFF.

Outputs = 00 62 of which only the second byte is used is equivalent to binary 0110 0010, where the
LSB corresponds to output OUTO status and the MSB corresponds to OUT7 status. In
this example, outputs OUT1, OUT5, and OUT6 are ON and all other outputs are OFF.

If the Flyer is encounters an error, it responds with something like:
00 00 00 00 00 03 00 83 06
MBAP header FC EC

Where EC is the ExceptionCode, indicating a Slave Device (Flyer) Busy.

4600 Campus Place ¢ Mukilteo, WA 98275 ¢ 425.349.3500 ¢ Fax 425.349.3667



SYNRAD

App Note # 005¢g
Page 78 of 97

Read Flyer Inputs [Read Input Registers]: Returns the current state of Flyer’s input bus, located at
Flyer Register address 00 00.

Command (from Client):

MBAP Header
T PI LN Jur] ' ° Data
00][00[00]00]00]06]00]04 StartAddress, QtyRegisters

*Since fixed length data values are used, command packet length is always six bytes

Where:
e StartAddress is a 2-byte value = 00 00 (Flyer Input Register)

Note: If your PLC or Modbus controller does not support zero-based addressing, increment the
starting register address by one (1).

o QtyRegisters is a 2-byte value = 00 01 (read one register)

Response (from Flyer):

MBAP Header
T PI T Data
00| 00|00 00 |XX]|XX]00[XX |IOData or ExceptionCode

Where FC is the Function Code byte:
FC =04  Success and IOData contains the requested register data:

Field Length Description
ByteCount (BC) 1 Byte Number of bytes of register data = 2 bytes
RegisterData (RD) 2 Bytes Binary register data

or FC = 84, Error getting data, and Flyer returns a 1 byte ExceptionCode (EC):
EC =01 lllegal Modbus Function

EC =02 lllegal Data Address

EC =03 lllegal Data Value

EC =04  Slave Device (Flyer) Failure

EC =06 Slave Device (Flyer) Busy

[Example on next page]
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Read Flyer Inputs [Read Input Registers] (cont):

Example:
To command Flyer to report the contents of the Input register, send:
MBAP Header = 00 00 00 00 00 06 00
Function Code = 04
Data =
StartAddress = 00 00 (start at Input register)
QtyRegisters = 00 01 (report just the status of the Input register)

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 04 00 00 00 01

Count = 6 bytes, so the LN bytes = 00 06

So, the packet would be:
00 00 00 00 00 06 00 04 00 00 00 01
MBAP header FC Data

If the Flyer is able to return the head status without error, it responds with something like:
00 00 00 00 00 05 00 04 02 00 51
MBAP header FC Data

Where:
ByteCount = 02
RegisterData = 00 51:
Inputs = 00 51 of which only the second byte is used is equivalent to binary 0101 0001, where the
LSB corresponds to input INO status and the MSB corresponds to IN7 status. In this
example, inputs INO, IN4, and IN6 are ON and all other inputs are OFF.

If Flyer encounters an error, it responds with something like:
00 00 00 00 00 03 00 84 06
MBAP header FCEC

Where EC is the ExceptionCode, indicating a Slave Device (Flyer) Busy.
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Write Flyer Outputs [Write Single Register]: Writes to the Flyer Output bus, located at Flyer Register
address 00 01.

Command (from Client):
MBAP Header

Tl PI LN Jur] ' ° Data
00][00[00]00]00][06][00]06 StartAddress, Value

*Since fixed length data values are used, command packet length is always six bytes

Where:
e StartAddress is a 2-byte value = 00 01 (Flyer Output Register)

Note: If your PLC or Modbus controller does not support zero-based addressing, increment the
starting register address by one (1).

e Value is a 2-byte value = 00 00 to 00 FF (only the least significant byte is used)

Response (from Flyer):
MBAP Header

T PI LN Jur]© Data
00|00 |00 00 |XX]|XX]00][XX StartAddress, Value or ExceptionCode

Where FC is the Function Code byte:
FC =06  Success and both StartAddress and Value match those from the command packet

or FC = 86, Error getting data, and Flyer returns 1 byte ExceptionCode (EC):
EC =01 lllegal Modbus Function

EC =02 lllegal Data Address

EC =03 lllegal Data Value

EC =04  Slave Device (Flyer) Failure

EC =06 Slave Device (Flyer) Busy

[Example on next page]

4600 Campus Place ¢ Mukilteo, WA 98275 e 425.349.3500 ¢ Fax 425.349.3667



SYNRAD

App Note # 005¢g
Page 81 of 97

Write Flyer Outputs [Write Single Register] (cont):

Example:
To command Flyer to set the Output register so that OUT0, OUT1 and OUT2 are ON and all other outputs
are OFF, send:
MBAP Header = 00 00 00 00 00 06 00
Function Code = 06
Data =
StartAddress = 00 01 (start at Output register)
Value = 00 07 (binary 0000 0111)

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 06 00 01 00 07
Count = 6 bytes, so the LN bytes = 00 06
So, the packet would be:
00 00 00 00 00 06 00 06 00 01 00 07
MBAP header FC  Data

If the Flyer is able to set the head’s Output register without error, it responds with:
00 00 00 00 00 06 00 06 00 01 00 07
MBAP header FC Data

If the Flyer is encounters an error, it responds with something like:
00 00 00 00 00 03 00 86 06
MBAP header FC EC

Where EC is the ExceptionCode, indicating a Slave Device (Flyer) Busy.
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Set Wait Digital: Commands Flyer to send a Wait Digital Event packet when its input state matches the
input pattern specified by the user. Flyer can be commanded to wait indefinitely for the input pattern or
send a timeout packet after a specified time period (timeout). The specified inputs, the input state
required to fire the Wait Digital Event packet, and the amount of time Flyer should wait for the required
input state (timeout value in milliseconds) are passed as EventDefinition data.

Important Note:  Since Modbus is a Command/Response protocol, make sure the event timeout does
not exceed the Ethernet communications timeout.

Note: This event cannot be set while marking is in progress; the return error (if marking) is a Modbus
error (Exception Code = 06).

Command (from Client):

MBAP Header SynHeader
TI Pl LN U FCsC [SEIWE Data

00][00/00]00][00]0C[00][43][00]23]00]00 EventDefinition

*Since fixed length data values are used, command packet length is always twelve bytes

Where EventDefinition contains:

Field Length Description
InputValue* 1 Bytes | Input state required to fire the event
Mask* 1 Bytes | Bit mask indicating which input bits to check
Timeout 4 Bytes | Signed Integer timeout value, in milliseconds (-1 = wait forever)

*Each input is represented as one bit in the byte value — MSB is IN7, LSB is INO

Indicating the desired input pattern to match, which is the logical AND of the InputValue and Mask. For
example to check only IN3, IN4 and IN5, the Mask would be 0011 1000 (IN7 is the MSB, INO is the LSB)
and to fire the event when IN3 and IN5 are active and IN4 is inactive, the InputValue would be 0010 1000.
The resultant input pattern to match is xx10 1xxx, where the ‘X’ input states are ignored.

Response, if no Modbus error occurs and the Flyer inputs satisfy EventDefinition:

MBAP Header SynHeader
Tl PI LN Jui]"°sC |SE|WE Data
00/00[00]00]00]06]|00][43][00]23]|XX]|00 (None)

Where SE is the SynError byte:
SE=00  Success
SE =50 Input pattern not met within the Timeout period

Response, if an error occurs:

MBAP Header
T PI LN o] C Data
00/00[00[00]00]03[00[C3| ExceptionCode =06 (Flyer is busy)

*Since fixed length data values are used, command packet length is always three bytes

[Example on next page]
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Set Wait Digital (cont):

Example:
To command Flyer to monitor the inputs for 1 second and report a Wait Digital Event when inputs 3 and 5
are active and input 4 is inactive, send:
MBAP Header = 00 00 00 00 LN LN 00
Function Code = 43
SynHeader = 00 23 00 00
Data = 28 38 00 00 03 ES8:
InputValue = 0010 1000 = 28
Mask = 0011 1000 = 38
Timeout = 1 second = 1000 ms = 00 00 03 E8

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 23 00 00 28 38 00 00 03 E8

Count = 12 bytes, so the LN bytes = 00 0C

So, the packet would be:
00 00 00 00 00 0C 00430023 000028 38 000003E8
MBAP header FC SynHeader Data

If the Flyer is busy marking, it responds with:
00 00 00 00 00 03 00 C6 06
MBAP header FC EC

If the Flyer head is able to process the command but does not find the defined input pattern within the
timeout period, it responds with:
00 00 00 00 00 06 00 43 00 23 50 00

MBAP header FC SynHeader

If the Flyer head finds the defined input pattern within the timeout period, it responds with:
00 00 00 00 00 06 00 43 0023 00 00
MBAP header FC SynHeader
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SynComm Modbus-Asynchronous Flyer Marking Head Functions

The SynComm Modbus-Asynchronous protocol is a special case of the User-Defined Modbus protocol
designed specifically for FH Flyer marking head use. This exclusive protocol permits unsolicited
responses from Flyer that are necessary for capturing Log messages during marking, intermediate End of
Mark messages (for files with Mark Count values greater than zero) and for processing Input Change
Events. In order to use the SynComm Modbus-Asynchronous protocol, the following conditions must be
met:

1. The Flyer head and Client software must communicate over Modbus port number 502.

2. The Client software must contain a Receive thread to process unsolicited transmissions from the
Flyer head.

The following functions are currently available via Modbus-Asynchronous for Flyer marking head control:
Modbus-Asynchronous Marking Events (page 85):

e Log Message Event Returns log messages generated while marking in progress
e End of Mark Event Returns an sEOM structure for each End of Mark

Modbus-Asynchronous I/O Events (page 87):
e Set Input Change Create a bit mask to fire an Input Change Event when a masked input
changes state
¢ Input Change Event Returns current input bit state (in sDigitalEvent structure) when a
masked input (created by Set Input Change) changes state
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Modbus-Asynchronous Marking Events

Log Message Event: Returns any Log messages generated by Flyer during a mark.

Response (from Flyer):

MBAP Header SynHeader
T P| LN Jui|"°sC |SE|WE Data
00/00[00[00|XX|[XX|00/[43][00]10]00]00 LogMessage

Where LogMessage is a null-terminated string.
Example:

If the mark session ends after a user abort, the Flyer would return a log message something like:
00 00000000140043001000002A2A2A 4142 4F 52 54 45 44 2A 2A 2A 00
MBAP header FC SynHeader Data

Where:

Data = ASCII hexadecimal byte representation of the text caption:
2R 2A 2A 41 42 4F 52 54 45 44 2A 2A 2A 00
* * * A B O R T E D * * * NULL
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End of Mark Event: Returns Flyer mark statistics at the end of a mark piece.

Response (from Flyer):

MBAP Header SynHeader
Tl PI LN [ur| °[ sC_ [SE[WE Data
00][00/00][00][00]22][00]43][00]62]00]00 Status
Where Status is a 28 byte value indicating:
Field Length Description
MarkStatus 2 Bytes | Decimal value indicating the Mark Status:
Idle =0
Marking = 1
Aborted = 2

Reserved 2 Bytes

EOMResponse 4 Bytes | Binary value containing status information regarding the state of the
Flyer head (see Appendix B)

CurrentPiece 4 Bytes | Decimal value indicating the current piece marked

Ticks 4 Bytes | Number of total ticks for entire mark (100 ticks = 1 second)
MarkCount 4 Bytes | Total number of pieces to be marked

TickMin 4 Bytes | Minimum tick count per piece (100 ticks = 1 second)
TickMax 4 Bytes | Maximum tick count per piece (100 ticks = 1 second)
Example

After marking a piece in a mark session, the Flyer sends something like:
00 00 00 00 00 22 00 43 00 62 00 01 &
MBAP header FC SynHeader

0001 03040000000000000018000001100000020C000000FFO0O00O0011C
Data

Where:

Data = mark statistics:

00 01 03 04 00 00 00 00 00 00 00O 18 00 00 01 10 00 00 02 0OC 00 00 00 FF 00 00 01 1cC
MkSt Rsvd EOM Resp CurrPc Ticks MarkCount TickMin TickMax

MarkStatus = 00 01 = head is marking

EOMResponse = 00 00 00 00 = no faults detected

CurrentPiece = 00 00 00 18 = piece # 24 marked

Ticks = 00 00 OF 10 = cycle time of last piece marked is 272 ticks = 2.72 seconds

MarkCount = 00 00 02 0C = 524 pieces are to be marked in this batch

TickMin = 00 00 00 FF = minimum cycle time for this batch so far is 255 ticks = 2.55 seconds
TickMax = 00 00 01 1C = maximum cycle time for this batch so far is 284 ticks = 2.84 seconds
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Set Input Change: Sets the bit mask required to fire an Input Change Event. When an input bit changes
state and is part of the specified input bit/input bit mask, the Flyer head returns an Input Change Event
that contains the current value of the input bits. Any inputs whose mask bits are set to 0 are ignored.

Note: This Event cannot be set while marking is in progress; the return error (if marking) is a Modbus
error (0x6).

Command (from Client):

MBAP Header SynHeader
TI Pl LN U FCsC [SEWE Data

00][00/00]00[00]0C[00]|43][00]60]00]00 EventDefinition

*Since fixed length data values are used, command packet length is always twelve bytes

Where EventDefinition contains:

Field Length Description
InputValue 1 Bytes | Not used
Mask* 1 Bytes | Bit mask indicating which input bits to check
Timeout 4 Bytes | Not used

*Each input is represented as one bit in the byte value — MSB is IN7, LSB is INO

Response, if no error occurs:

MBAP Header SynHeader
TI Pl LN JUI| C[ SC |SE|WE Data
00][00[00]00/00][06]00]|43]00][60]00]00 (None)

Response, if an error occurs:

MBAP Header
T PI N Jur| C Data
00]00[00]00/00][03]00]|C3| ExceptionCode = 06 (Flyer is busy)

*Since fixed length data values are used, response packet length is always three bytes

[Example on next page]
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Set Input Change (cont):

Example:
To command Flyer to report an Input Change Event when inputs IN3, IN4, or IN5 change state, send:
MBAP Header = 00 00 00 00 LN LN 00
Function Code = 43
SynHeader = 00 60 00 00
Data = 00 38 00 00 03 ES8:
InputValue = 00 (not applicable, always zero)
Mask = 0011 1000 = 38 (fire event only if IN3, IN4, or IN5 change)
Timeout = 00 00 00 00 (not applicable, always zero)

The length bytes (‘LN LN’) in the MBAP header are determined by the count of all the packet bytes
AFTER the length bytes:
00 00 00 00 LN LN 00 43 00 60 00 00 00 38 00 00 00 00

Count = 12 bytes, so the LN bytes = 00 0C

So, the packet would be:
00 00 00 00 00 0C 0043 0060 0000003800000000
MBAP header FC SynHeader Data

If the Flyer is busy marking, it responds with a Modbus error packet:
00 00 00 00 00 03 00 C3 06
MBAP header FC EC

If the Flyer head is able to process the command, it responds with:
00 00 00 00 00 06 00 43 00 60 0000
MBAP header FC SynHeader
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Input Change Event: After being enabled by the Set Input Change command, Flyer reports the current
input bit status every time any input(s) of interest change state. Note that Input Status is returned for ALL

inputs, not just the inputs of interest.

Response (from Flyer):

MBAP Header SynHeader
Tl PI LN [ur| C[ sC_[SE[WE Data
00][00/00]00][00]0C[00][43][00]62]00]00 |OData
Where |0Data contains:
Field Length Description

InputStatus* 1 Bytes | Input status

Mask 1 Bytes | Not used

Timeout 4 Bytes | Not used

*Each input is represented as one bit in the byte value — MSB is IN7, LSB is INO

Example:

If Flyer has been commanded to report an Input Change Event when IN3, IN4 or IN5 changes state, and
the input status changes from 0000 0000 to 0001 0000, Flyer responds with:

00 00 00 00 00 0C 00 43 00 62 00 00 10 00 00 00 00 00

MBAP header

FC SynHeader Data
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SynComm SmartFH Protocol

Note: The SmartFH protocol is intended for legacy support only (i.e. systems where Flyer is replacing
an existing FH Smart marking head. For maximum flexibility, new integrations of Flyer heads
should use Modbus/IP or Modbus-Asynchronous protocols.

The SmartFH protocol is described in the FH Series Smart Marking Head Operator’s Manual and is not
repeated here. SynComm provides support for FH Smart’s Special Protocol commands with the following

exceptions:

Code Download -- Not Supported
File Download -- Not Supported
File Upload -- Not Supported
File Upload By Name  -- Not Supported
Compress Filestore -- Not Supported
Get File Space -- Returns Used and Available space on Filestore
Save -- Not Supported
Save As -- Not Supported

Important Note:  Port number 39538 is reserved for all SmartFH communications.
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Appendix A: List of Flyer Marking Head System Parameter Names

Below is the current

FlylpAddress

FlylpMask

FlylpBroadcast

list of valid system properties for FH Flyer marking heads:
Flyer address when static IP addressing is used. Use standard IP address format.
The default Flyer IP address is: 192.168.100.100.

The subnet mask required when static IP addressing is used (typically set to
255.255.255.0).

The broadcast address required when static IP addressing is used (typically set to
255.255.255.255).

FlylpGateway The gateway address required when static IP addressing is used.

FlylpDns1 The primary DNS server address required when static IP addressing is used.

FlylpDns2 The secondary DNS server address required when static IP addressing is used.

FlyUseDHCP Enter “1” to obtain a dynamic IP address from the DHCP server (dynamic IP
addressing) or “0” to use the FlylpAddress property value (static IP addressing).

FlylpRangex Limit Flyer access to computers within a defined address range (or ranges). For
example (e.g.), enter 192.168.45.6/192.268.45.6 to limit the allowable IP address to a
single computer with the IP address 192.168.45.6. Up to ten different ranges, or
addresses, can be entered (named as FlylpRange0, FlylpRange1, ... FlylpRange9).

EncoderResolution Floating point number for calculated encoder resolution in pulses per

millimeter (e.g., 12.93).

InvertEncoderDirection Enter “1” for True, “0” for False.

RisingEdgePartSense Enter “1” for True, “0” for False.

SensorDistance
QuadEncoder
UseEncoderless
UseFixedPartPitch
PartPitch

LineSpeed

MotionVector
ObjectName

FlyLens

StartUpDrawing

Floating point number for the measured sensor distance in inches.
Enter “1” for True, “0” for False.
Enter “1” for True, “0” for False.
Enter “1” for True, “0” for False.

In encoderless tracking applications, a floating-point number representing the mark-
to-mark distance in inches.

In encoderless tracking applications, a floating-point value in inches per second
equivalent to actual conveyor or part velocity.

Floating point number between 0-360° for angle of tracking orientation.

Alphanumeric name and/or number of a specific Flyer head. In WinMark Pro, the
name of the currently selected head is displayed as the label of the “Device” tab and
the Mark button.

an integer value indicating the current focusing lens installed on Flyer. Valid
selections are: 125HP mm lens — 7; 80 mm lens — 6; 125 mm lens — 5; 200 mm lens
—2; 370 mm lens — 4, and User-defined lens — 128. Any other values cause Flyer to
default to a 200 mm lens (FlyLens = 2).

String value containing the path and filename of the file (saved in the Filestore) to
load at startup in stand-alone mode.
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MarkOnStart Enter “1” (True) to start-up Flyer in stand-alone mode; “0” (False) to start-up in
WinMark control mode. When MarkOnStart is “1”, you must specify a

StartUpDrawing.

CustomDateCodex  String value containing a unique custom date code definition for files used in

ShiftCodesx

FlyUbootVersion
FlyKernelVersion
FlyVersion
FlySerialNumber
FlyMacAddress
KeyboardLocked
FlyFasiEnable
FlyPwmGate

FlyTickleDisable

FlyShareUser

FlySharePassword

FlyShareServer

FlyShareName

FlyShareReadOnly

ClearingMarkinterval

ClearingMarkSessionStart

stand-alone marking. The number of custom date code formats (named as
CustomDateCode0, CustomDateCode1, ... CustomDateCodexx) is limited
only by system memory.

String value representing hourly shift codes contained in files for stand-alone
marking. For example, ShiftCodes0 = A, ShiftCodes1 = A, ... ShiftCodes7 = A,
ShiftCodes8 = B, ... ShiftCodes15 = B, ShiftCodes16 = C, ... ShiftCodes23 =
C.

Read-only string containing the U-boot bootloader version.

Read-only string containing the Linux kernel version.

Read-only string containing the firmware version.

Read-only string containing the Flyer serial number.

Read-only string containing the Flyer MAC address.

Enter “1” (True) to lock the keyboard; “0” (False) to unlock the keyboard.
Read-only string indicating whether the FASI switch is On or Off.

Read-only string indicating whether Flyer's PWM output is switched to provide a
PWM signal or a Gate signal.

Read-only string indicating whether the tickle function is switched to Disable (no
tickle) or Normal (with tickle).

Not implemented. String value containing the user name for connecting to a
Windows share on the network.

Not implemented. String value containing the password for connecting to a
Windows share on the network.

Not implemented. String value containing the IP address or DNS name of the
server (if DNS is setup correctly).

Not implemented. The “path” leading to the share “\\server\path”.

Not implemented. Enter “1” (True) to connect to the share with read-only access;
“0” (False) to connect to the share with all permissions normally given to the
username specified by FlyShareUser.

In stand-alone marking, an integer value representing the number of mark cycles
between a clearing mark operation. A value of 0 is off (no clearing mark
performed).

In stand-alone marking, enter "1” (True) to perform a clearing mark at
start of mark session; “0” (False) - do NOT perform a clearing mark at
start of mark session.

4600 Campus Place ¢ Mukilteo, WA 98275 ¢ 425.349.3500 ¢ Fax 425.349.3667



SYNRAD

Appendix B: Flyer EOM Response Data Map

The four bytes of data returned as the EOMResponse portion of the End Of Mark data packet are
mapped as follows (with bit 31 being the MSB of the left-most byte, bit 0 being the LSB of the right-most
byte):
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Bit Function Bit Definitions (Indicates When Set)

31 Over Temp 2 An over-temperature fault exists on the head

30 Over Temp 1 An over-temperature warning exists on the head

29 Power Fault The 5V supply for the A/D converters is out of tolerance

28 PWM Fault The PWM output does not match the commanded value

27 Power Amp Disable | The Servo power amps are disabled

26 Reserved

25 Reserved

24 Reserved

23 Line Speed Error (Tracking mode only) The part has moved beyond the marking
window before completion of the mark

22 Multi-Part Error (Tracking mode only) A second part has moved into the marking
field before the completion of the previous part mark

21 Y Servo Fault A fault has been detected in the Y axis servo loop

20 X Servo Fault A fault has been detected in the X axis servo loop

19 Need Tracking (Tracking mode only) The servo DSP has not received sine or

Vectors cosine motion vectors for part movement

18 Need Lens The servo DSP has not received the lens coefficients needed for
optical correction

17 Need Notch The servo DSP has not received the tuned coefficients for the IIR
notch filters used in the servo loop

16 Need Tuning The servo DSP has not received tuning gains used in the servo loop

15 Reserved

14 Reserved

13 Mark Complete The servo DSP has completed the current mark

12 Reserved

11 Reserved

10 Reserved

9 Reserved

8 Reserved

7 Reserved

6 Reserved

5 Reserved

4 Reserved

3 Reserved

2 Reserved

1 Reserved

0 Reserved
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Appendix C: MODBUS and SYNRAD Error Codes

If the PLC’s Message Instruction returns a Modbus error, then perform a read of Register 0x0066 (102
decimal) for a more descriptive SYNRAD file or marking head error code as shown below:

MODBUS Error Codes

Error Code (Hex, Decimal) Error Name

ox1, 1 MB lllegal Function

0x2, 2 MB lllegal Data Address
0x3, 3 MB lllegal Data Value
0x4, 4 MB Slave Device Failure
0x5, 5 MB Acknowledge

0x6, 6 MB Slave Device Busy

SYNRAD File Error Codes

Error Code (Hex, Decimal) Error Name

0x20, 32 No Current File
0x21, 33 File Load

0x22, 34 No File Loaded
0x23, 35 Get Property Fail
0x24, 36 File Space Fail
0x25, 37 Set Property Fail
0x26, 38 Get Parameter Falil
0x27, 39 Set Parameter Falil
0x28, 40 File Delete

0x29, 41 File Move

0x2A, 42 File Directory

0x2B, 43 Filestore Erase
0x2C, 44 File Network Refresh
0x2D, 45 Null Terminated String
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SYNRAD Marking Head Error Codes

Error Code (Hex, Decimal) Error Name

0x30, 48 Head Marking

0x31, 49 Head Not In Stand-Alone Mode
0x32, 50 Firmware Upgrade
0x33, 51 Firmware Download
0x40, 64 Get UTC Time

0x41, 65 Get Local Time
0x42, 66 Set UTC Time

0x43, 67 Set Local Time
0x44, 68 Get DST Information
0x45, 69 Set DST Information
0x50, 80 I/O Timeout

0x79, 121 Unknown Command
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Appendix D: Flyer's MODBUS Register Memory Map

The chart below shows Flyer's Modbus memory map addressing for Register-Based Modbus functions 3,

4, 6, and 26:
Address Description Size Access Action
10
0x0000 Input Register WORD R Get Inputs
0x0002 Output Register WORD R/W Get/Set Outputs
EOM/Mark Status
0x0004 Mark Status WORD R/W Write: Mark (no EOM wait).
0 = Idle (Read)
1 = Mark No Wait
2 = Abort
Read: Mark Status
0x0006 Mark Count DWORD R Mark Status
0x000A Current piece DWORD R Mark Status
0x000E Ticks DWORD R Mark Status
0x0012 Tick Min DWORD R Mark Status
0x0016 Tick Max DWORD R Mark Status
0x001A Servo Status DWORD R Mark Status
0x0020 Head Uptime DWORD R GetUptime
Head Temperature *Data in tenths Celsius
0x0024 Power Amp Temp SWORD R GetTemperature
0x0026 CPU Temp SWORD R GetTemperature
0x0028 Power Amp Overtemp | WORD R GetTemperature
0x002A CPU Overtemp WORD R GetTemperature
0X002C Through RESERVED WORDS
0X0036
Marking Head
Status
0X0038 Head Type WORD R GetHeadStatus
0X003A Is Marking WORD R GetHeadStatus
0X003C Is Standalone WORD R GetHeadStatus
0X003E Is Network Share WORD R/W Read: GetHeadStatus
Write: RefreshNetworkShare
Date/Time * Write must send all registers
0x0040 Year WORD R/W Get/Set Date Time
0x0042 Month WORD R/W Get/Set Date Time
0x0044 DayOfWeek WORD R/W Get/Set Date Time
0x0046 Day WORD R/W Get/Set Date Time
0x0048 Hour WORD R/W Get/Set Date Time
0x004A Minute WORD R/W Get/Set Date Time
0x004C Second WORD R/W Get/Set Date Time
0x004E Milliseconds WORD R/W Get/Set Date Time
Filestore Usage
0x0054 Used DWORD R GetFilestoreUsage
0x0058 Available DWORD R GetFilestoreUsage
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0x005C RESERVED DWORD
0X0060 RESERVED DWORD
0x0064 RESERVED WORD
0X0066 Synrad Error Code WORD R GetSynError
0X0068 THROUGH | RESERVED WORDS
0XOFE
Filename
0x0100 — Ox01F6 FileName STRING R/W Read: GetCurrentFile
Write: LoadFile
File Properties
0x01F8 - 0x021E Object/Entity Name STRING R/W Get/Set File Properties
0x0220 - 0x024E Property Name STRING R/W Get/Set File Properties
0x0250 — Ox02FE Property Value STRING R/W Get/Set File Properties
** Read/Write to Property value
actually triggers the function.
System Parameters
0x0300 - 0x0356 Parameter Name STRING R/W Get/Set Head Parameters
0x0358 — 0x03F8 Parameter Value STRING R/W Get/Set Head Parameters
** Read/Write to Parameter value
actually triggers the function.
Network File
0X400 — 0X04F8 Network File STRING W Load Network File
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