SID116 MODBUS-RTU Protocol (v1.00)
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1. Introduction

The SID116 driver provides an RS485 serial interface which ensures communication with external devices via
MODBUS-RTU protocol.
Connection with RS485 port between controllers and MASTER device, especially at bigger distances and speed
transmissions (>38400bps, >10m) should be made using twisted pair cable (shielded twisted pair as best solution).
It should be noticed to add a terminator (120Q...470Q resistor, connected between A and B lines) at the beginning
and the ending of the RS485 bus.

The controller provides communication with Master devices with a data rate of up to 100 frames per second (fps).

CAUTION!
0 Register addresses could be different in newer software versions. Check that the driver software version

corresponds to that described in the documentation.

WARNING!
A RS485 port of SID116 driver is not optoisolated. The potential between controller/s and the other devices on
this same bus (common GND) has to be the same. In the other case, communication problems could appear,

or the device could be damaged.

2. Transmission parameters and MODBUS functions

Transmission parameters

= Default address: 1

= Default baudrate: 38400 b/s
=  Stop bits: 1, Parity: none

=  Timeout: 750us (maximum time interval between next bytes in frame)

Provided MODBUS functions

Table 1. Modbus functions supported by SID116

Function No. (hex) Description
0x01 Read output
0x02 Read input
0x03 Read N registers (for WORD, INT, DINT, REAL)
0x05 Write input
0x06 Write 1 register (for WORD, INT)
0x10 Write N registers (for DINT, REAL)

Description of data types used in MIC488’s MODBUS-RTU

Variable

Table 2. Modbus variable types used by SID116
Byte size /

Description

type registers
BYTE 1-byte number 1/1 0-255
WORD 2-byte number 2/1 0...32768
INT Signed integer (2-byte) 2/1 -32768...32767
DINT Double integer (4-byte) 4/2 =231 (231-1)
REAL Floating points 4/2 1.18*10%8...3.40*10%, 0, -3.40*1038... -1.18*1038

0 Values entered into registers are not saved - values will return to default after returning on the power
supply.
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3. List of registers
3.1 Write and read inputs, outputs and bit registers

Table 3. List of binary registers

Address Name Variable Mode (MODBUS Description
type function No.)

6000...6004 ouT BYTE R (0x01), R(.ea-dout of digital .outputs
6000...6004 W (0x05) Digital output setting
5000...5010 IN BYTE R (0x02) Readout of digital inputs
2000 SIG_EN? BYTE W (0x05) Record ENABLE signal?
2001 SIG_DIR? BYTE W (0x05) Record DIR signal?
2002 SIG_FAULT_RESET! BYTE W (0x05) Record FAULT_RESET signal?
2003 SIG_HOME_START!? BYTE W (0x05) Record HOME_START signal?
2004 SIG_POS_RESET BYTE W (0x05) Drive position reset 3
2005 SIG_SOFT_STOP! BYTE W (0x05) Record SOFT_STOP signal?
2006 SIG_HARD_STOP? BYTE W (0x05) Record HARD_STOP signal?
2007 SIG_LIM_MIN? BYTE W (0x05) Record LIM_MIN signal?
2008 SIG_LIM_MAX1 BYTE W (0x05) Record LIM_MAX signal?
2009 JOG_R1 BYTE W (0x05) Jog command with R1 setting3
2010 JOG_R2 BYTE W (0x05) Jog command with R2 setting3
2011 JOG_R3 BYTE W (0x05) Jog command with R3 setting3
2012 JOG_R4 BYTE W (0x05) Jog command with R4 setting3
2013 JOG_R5 BYTE W (0x05) Jog command with R5 setting?
2014 JOG_R6 BYTE W (0x05) Jog command with R6 setting?3
2015 JOG_R7 BYTE W (0x05) Jog command with R7 setting3
2016 JOG_R8 BYTE W (0x05) Jog command with R8 setting3
2017 JOG_R9 BYTE W (0x05) Jog command with R9 setting3
2018 JOG_R10 BYTE W (0x05) Jog command with R10 setting3
2019 JOG_R11 BYTE W (0x05) Jog command with R11 setting?
2020 JOG_R12 BYTE W (0x05) Jog command with R12 setting3
2021 JOG_R13 BYTE W (0x05) Jog command with R13 setting?
2022 JOG_R14 BYTE W (0x05) Jog command with R14 setting?
2023 JOG_R15 BYTE W (0x05) Jog command with R15 setting3
4000 SIG_ENABLE! BYTE R(0x01/0x02) Reading the state of the ENABLE input signal
4001 SIG_DIR? BYTE R(0x01/0x02) Reading the state of the DIR input signal
4002 SIG_FAULT_RESET? BYTE R(0x01/0x02) Reading the state of the FAULT_RESET input signal
4003 SIG_START_HOME! BYTE R(0x01/0x02) Reading the state of the START_HOME input signal
4004 SIG_POS_RESET?! BYTE R(0x01/0x02) Reading the state of the POS_RESET input signal
4005 SIG_SOFT_STOP?! BYTE R(0x01/0x02) Reading the state of the SOFT_STOP input signal
4006 SIG_HARD_STOP? BYTE R(0x01/0x02) Reading the state of the HARD_STOP input signal
4007 SIG_MAX_LIM? BYTE R(0x01/0x02) Reading the state of the MAX_LIM input signal
4008 SIG_MIN_LIM?* BYTE R(0x01/0x02) Reading the state of the MIN_LIM input signal
4009 SIG_RO?! BYTE R(0x01/0x02) Readout of the RO input signal status
4010 SIG_R1?! BYTE R(0x01/0x02) Readout of the R1 input signal status
4011 SIG_R21 BYTE R(0x01/0x02) Readout of the R2 input signal status
4012 SIG_R3? BYTE R(0x01/0x02) Readout of the R3 input signal status
4013 SIG_R4! BYTE R(0x01/0x02) Readout of the R4 input signal status
4014 SIG_R5?! BYTE R(0x01/0x02) Readout of the R5 input signal status
4015 SIG_R6! BYTE R(0x01/0x02) Readout of the R6 input signal status
4016 SIG_R7% BYTE R(0x01/0x02) Readout of the R7 input signal status
4017 SIG_R8! BYTE R(0x01/0x02) Readout of the R8 input signal status
4018 SIG_R9?! BYTE R(0x01/0x02) Readout of the R9 input signal status
4019 SIG_IN_POS_RESET? BYTE R(0x01/0x02) Readout of the IN_POS_RESET input signal status

L A signal must be connected to the physical input / output of the controller
2 According to the Modbus standard - the value 0x0000 causes the switching off, the value OxFFOO causes the switching on
3 The bit value is irrelevant
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3000 SWY_ENABLE!? BYTE R(0x01/0x02) Reading the state of the ENABLE output signal

3001 SWY_ERROR!? BYTE R(0x01/0x02) Reading the state of the ERROR output signal

3002 SWY_HOME_OK? BYTE R(0x01/0x02) Reading the state of the HOME_OK output signal

3003 SWY_POS_Ok? BYTE R(0x01/0x02) Reading the state of the POS_OK output signal

3004 SWY_SPEED_OK? BYTE R(0x01/0x02) Reading the state of the SPEED_OK output signal

3005 SWY_MAX_LIM? BYTE R(0x01/0x02) Reading the state of the MAX_LIM output signal

3006 SWY_MIN_LIM? R(0x01/0x02) Reading the state of the MIN_LIM output signal

3007 SWY_COMMUNICATION_OK? R(0x01/0x02) Reading the state of the COMMUNICATION_OK
output signal

3008 SWY_BREAK! R(0x01/0x02) Reading the state of the BREAK output signal

In HMI devices, the read / write bit input / output functions are most often marked as x0.

Table 4. Example of data for read input IN1 state (address = 5000)
Request (MASTER -> SID116)

Response (SID116 -> MASTER)

Device address 0x01 Device address 0x01
Function 0x02 Function 0x02
Initial HI address 0x13 No. of bytes 0x01
Initial LO address 0x88 Inputs state BYTE
No. of Hl inputs 0x00 CRCHI BYTE
No. of LO inputs 0x00 CRCLO BYTE
CRCHI 0x7D
CRCLO 0x65
Table 5. Example of data for output SIG_HOME_START settings (address = 2002)
Request (MASTER -> SID116) ‘ Response (SID116 -> MASTER)
Device address 0x01 Device address 0x01
Function 0x05 Function 0x05
Initial HI address 0x07 Initial HI address 0x07
Initial LO address 0xD2 Initial LO address 0xD2
No. of Hl inputs OxFF No. of Hl inputs OxFF
No. of LO inputs 0x00 No. of LO inputs 0x00
CRCHI 0x2D CRCHI 0x2D
CRCLO 0x77 CRCLO 0x77
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3.2 Write and read numerical registers

Control registers WORD

Variable

Mode (MODBUS function

Description

type

No.)

e  0x00 (INITIALIZATION) - the controller is
running, the enable signal is inactive,

e 0x01 (HOME) - the controller performs
the homing procedure,

e 0x02 (REGULATION) - the controller

STAN_STEROWNIKA WORD works in accordance with the current
0 (DRIVER_STATUS) R (0x03), W (0x08) W (0x10) settings, the drive is active,

e 0x03 (STOPPED) - the controller is
stopped, the emergency stop signal is
active

e 0x04 (ERROR / FAILURE) - controller
error, the drive is inactive

e  0x00 - No active operating mode

e  0x01 - Open loop / PWM control

e  0x02 - reserved

e  0x03 - Torque adjustment

e 0x04 - Torque control with max. speed

1 TT;BRI—\ngT&\gSSA WORD R (0x03), W (0x06) W (0x10) limitation .

e  0x05 - Speed regulation

e 0x06 - Speed control with profile

e 0x07 - Position adjustment

e 0x08 - Position adjustment with profile

e  0x09 - Mixed mode

e  0x00 (INACTIVE) - the profile generator
is inactive

e 0x01 (ERROR) - a profile cannot be
determined for the given parameters

e 0x02 (PROFILE CALCULATION) - the
controller calculates the parameters

e 0x03 (PROFILE: ACCELERATION) -
acceleration of the drive

. 0x04 (PROFILE: FIXED SPEED) - after

STAN_PROFILU acceleration, the drive moves at a
2 (PROFILE_STATUS) WORD R (0x03), W (0x06) W (0x10) constant speed according to the profile
(trapezoid)

e 0x05 (PROFILE: BRAKING) - braking the
drive

e  0x06 (PROFILE: ENDED) - the drive has
moved and is waiting for a new setting

. 0x07 (PROFILE: COMPLETED /
CONSTANT SPEED) - the drive has
reached the set speed and is moving
with its value

3 (/:‘:IBTRLQ,E'L\II\ITéI_Dl;(;IZTYIgJIC) DINT R (0x03), W (0x06) W (0x10) Current position in steps - encoder pulses [steps]
5 AK(TCLLJ;:LRI\QQ}IEEEEKS)SC REAL R (0x03), W (0X06) W (0x10) Current speed in RPM [rpm]

7 ( CS'QTREQ#TL—J'DRF;%T) INT R (0x03), W (0x06) W (0x10) | Currentcurrentin [mA]

8 (Plcj)gmgi%ﬁ?gn DINT R (0x03), W (0x06) W (0x10) | Offset position [steps]

10 Ug;ﬁ—D'iZEFDFESTS)C' DINT R (0x03), W (0x06) W (0x10) | SPeed offset [rom]

12 ( Cﬂ;:gﬁ{gﬁgsin DINT R (0x03), W (0x06) W (0x10) | Currentdrift (mA]

13 REJESTR_BLEDU WORD R (0x03), W (0x06) W (0x10) e  bit0: Supply voltage <10V
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(ERROR_REGISTER)

e  bitl: Supply voltage> 36V

e  bit2: System overheating> 105 ° C

e  bit3: Drive overload

e  bit4: Speed tracking error

e  bit5: Profile tracking error SID116 -
MODBUS v1.00 protocol 08/04/2015 6

e  bit6: Profile value error

49 INDEKS_NASTAWY WORD R (0x03), W (0x06) W (0x10) Indicates the actual setpoint value and the type
(SETTING_INDEX) of setpoint for the controller when controlled via
the Modbus interface. The value is a number in
the range 1..16 according to the selected control
mode
Setting type R1 - R16 for open loop mode. Takes
TP NASTAWY thevalue
W
50...65 WORD R (0x03), W (0x06) W (0x10) * 0x00-PWM_ABSOLUTELY
SETTING TYPE (Open e  0x01- PWM_RELATIVE
loop) The address of the setting type is increased by 1,
P ie R1 = 50, R2 = 51.
TYP NASTAWY Setting type R1 - R16 for the current regulation
(Regulacja momentu) mode. Takes the value:
66..81 WORD R (0x03), W (0x06) W (0x10) *  Ox02-PRAD_ABSOLUTELY
SETTING TYPE (Torque e  0x03 - RELATIVE_PRAD
control) The address of the setting type is increased by 1,
ie R1=66, R2 =67.
Setting type R1 - R16 for speed regulation mode.
(Re-grzggaAf;:deZs’ci) Takes the value:
82..97 WORD R (0x03), W (0x06) W (0x10) * 0x04-ABSOLUTELY_SPEED
SETTING TYPE (Speed e 0x05 - RELATIVE_SPEED
control) The address of the setting type is increased by 1,
i.e. R1=82,R2 =83.
TYP NASTAWY Setting type R1 - R16 for the position control
(Regulacja pozycii) mode. Takes the value:
98...113 WORD R (0x03), W (0x06) W (0x10) *  0x06-ITEM ABSOLUTELY
SETTING TYPE (Position e  0x07 - RELATIVE_POSITION
control) The address of the setting type is increased by 1,
ie R1=98, R2 =99.
Setting type R1 - R16 for mixed mode. Takes the
TYP NASTAWY (Tryb value:
mieszany)( Y e  0x04 - ABSOLUTELY_ SPEED
114..129 WORD R (0x03), W (0x06) W (0x10) *  Ox05-RELATIVE_SPEED
SETTING TYPE (Mixed e  0x06 - ITEM ABSOLUTELY
Mode) e  0x07 - RELATIVE_POSITION
The address of the setting type is increased by 1,
ieR1=114,R2 =115.
WARTOSC NASTAWY Value of the setting R1 - R16 for open loop mode.
(Otwarta petla) The register address is increased by 2 registers,
130...160 DINT R (0x03), W (0x06) W (0x10) i.e. R1=130, R2 = 132 etc.
SET VALUE (Open Loop)
WARTOSC NASTAWY The value of the setting R1 - R16 for the current
(Regulacja momentu) regulation mode. The register address is
162...192 DINT R (0x03), W (0x06) W (0x10) increased by 2 registers, i.e. R1 = 162, R2 = 164
SET VALUE (Torque etc.
Control)
WARTOSC NASTAWY R1 - R16 value for speed regulation mode. The
(Regulacja predkosci) register address is increased by 2 registers, i.e. R1
194...224 DINT R (0x03), W (0x06) W (0x10) =194, R2 = 196 etc.
SET VALUE (Speed
control)
WARTOSC NASTAWY R1 - R16 setting value for the position adjustment
996..956 (Regulacja pozycji) DINT R (0x03), W (0x06) W (0x10) mode. The register address is increased by 2

SET VALUE (Position

registers, i.e. R1 =226, R2 = 228 etc.
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adjustment)
WARTOSC NASTAWY Value of setting R1 - R16 for mixed mode. The
(Tryb mieszany) register address is increased by 2 registers, i.e. R1
258...288 DINT R (0x03), W (0x06) W (0x10) =258, R2 = 260 etc.
SET VALUE (Mixed
Mode)

NOTE:
» In HMI devices, write/read functions of numerical values are usually labeled as x4.

SID116 addresses registers from 0. For MASTER devices in which the addressing starts from 1, register values
should be given with a shift of 1, e.g. CURRENT_POSITION=3+1=4

Table 7. An exemplary frame for recording the setting value R5 = 10,000 for the position control mode. Function: 0x10, Register address: 234 (R5)
Write (MASTER -> SID116) ‘ Response (SID116 -> MASTER)

Device address 0x01 Device address 0x01
Function 0x10 Function 0x03
Register Hi address 0x00 Initial HI address 0x00
Register Lo address OxEA Initial LO address OxEA
No. of HI registers 0x00 No. of Hl registers 0x00
No of LO registers 0x02 No. of LO registers 0x02
No. of bytes 0x04 CRC Hi 60
Register 0x06 HI (DINT Byte 1) 0x27 CRC Lo 3C

Register 0x06 LO

(DINT Byte 0) 0x10

Register 0x06 +1 HI

(DINT Byte 3) 0x00

Register 0x06 +1 LO

(DINT Byte 2) 0x00

CRC Hi

0x76

CRC Lo

OxE9

Table 8. An exemplary frame for reading the current position (equal to 0). Function: 0x03, Register address: 3 (CURRENT_POINT)
Request (MASTER -> SID116)

Response (SID116 -> MASTER)

Device address 0x01 Device address 0x01
Function 0x03 Function 0x03
Register HI address 0x00 No. of bytes 0x04
Register LO address 0x03 Register 0x03 HI (DINT Byte 1) 0x00
No. of HI registers 0x00 Register OxFC LO (DINT Byte 0) 0x00
No of LO registers 0x02 Register 0x03+1 HI (DINT Byte 3) 0x00
CRC HI 0x34 Register OXFC+1 LO (DINT Byte 2) 0x00
CRCLO 0x0B CRCHI OxFA
CRCLO 0x33

All 4-bytes types: DINT, DWORD, REAL are always included in two registers. Furthermore, for DINT, the first

0 register includes the least significant part while the second register — most significant part. For example, to read
the current position of the M1 drive, 1020 and 1021 registers should be read and then make the proper
conversion (if there is not proper Modbus function in MASTER driver).2 registers conversion (4 bytes) to 32-byte
type (DINT, DWORD, FLOAT).

RegisterX HI <->Bytel
RegisterX LO <-> ByteO
RegisterX+1 Hl <->Byte3
RegisterX+1 LO <->Byte2

32_bit_integer = Byte3<<24 + Byte2<<16 + Bytel<<8 + Byte0,
or 32_bit_integer = RegisterX + Register(X + 1)<<16
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4. Modbus control description

4.1 Basic control commands

The use of control signals via Modbus requires that a signal be assigned to the physical input of the drive. Therefore, it is not
possible to trigger signals that are not connected in the controller | / O configuration.
Record (0x05)

Readout Description

(0x01/0x02)

SIG_ENABLE 2000 4000 ENABLE - enabling the drive

SIG_DIR 2001 4001 DIR - changes the sign of the set point to the
opposite

SIG_FAULT_RESET 2002 4002 FAULT_RESET - clearing driver errors

SIG_START_HOME 2003 4003 START_HOME - drive homing

SIG_POS_RESRT 2004 4004 POS_RESET - resets items

SIG_SOFT_STOP 2005 4005 SOFT_STOP - Soft stop of the drive according to the
controller

SIG_HARD_STOP 2006 4006 HARD_STOP - emergency stop of the drive

SIG_MAX_LIM 2007 4007 MAX_LIM - maximum marginal limitation

SIG_MIN_LIM 2008 4008 MIN_LIM - minimum marginal limitation

4.2 Direct setting position or setting.

The setting of the position (settings depending on the mode) is done through the setting table (registers 130:
288), the setting type table (registers 50: 129), and the current setting indicator (register 49). By changing the
value of the setting indicator, the user writes the selected setting to the regulator. Additionally, if the index of the
selected setting is compatible with the current index, the set value will be updated immediately after saving.
Examples of setting via Modbus:

Table 10. Example of setting via the Modbus protocol

Example 1: Control via an index Example 2: direct control via the current register

Complete the setting table and the setting type via
Modus or PC application

Switch the drive on with the ENABLE signal

If necessary, base

The drive is ready for use

The current setting is selected through the register
SET_INDEX (49) by entering the value 1-16

Turn on the drive with the ENABLE signal

Base if necessary

Set the setting type of the selected register (eg R1)
as absolute

Select the index of the selected setting, eg R1 by
setting the number 1 in the setting index register
The drive is ready for use

e Enter the setting item / value directly into the R1
register, each correct entry will cause the setting to
be updated

4.3 Modbus JOG function

Modbus JOG enables safe control of the drive from a Modbus MASTER device (eg HMI panel). This function
protects the drive in case of breaking the connection with the control device. The controller, after receiving the
JOG command (chapter 2.1, address 2009: 2023), moves according to the setting and starts counting the time.
The counter is reset each time the next frame is received. If the frame is not received in SID116 - MODBUS v1.00
protocol 08/04/2015 9 specified time window (the window duration is defined in the SID116-PC application, in
the advanced settings tab, "Minimum JOG command time" parameter), the controller will switch to the R16
setting of the given mode. The R16 setting must be configured to stop the drive or perform an action. e.g.
returning to position 0 or retracting the drive to a predetermined position.
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4 D6 Protoksl Modbus

Baudrate 38400
Adres urzadrenia 1
Minimalry czas komendy JOG 10

Picture 1. Setting the minimum JOG command time in the SID116-PC application

The type and value of the R16 register setting determine, regardless of the controller operation mode, the
behavior of the controller in the event of failure to receive the JOG frame. In the mixed-mode, in addition to the
basic types of settings, you can select the "POSITION_ WAIT" type. When the drive moves in the position mode,
the setting "POSITION_ WAIT" will be idle until the drive reaches the set position. For speed mode, the setting will
cause the drive to stop softly (equivalent to absolute speed command = 0).

Example for mixed mode:

Tablica Nastaw

Regestr Wartodé Typ

R1 0 POZYCJA_BEZWZGLEDNIE
R2 1000 POZYCJA_WZGLEDNIE

R3 -1000 POZYCJA_WZGLEDNIE

R4 500 PREDKOSC_BEZWZGLEDNIE
RS -500 PREDKOSC_BEZWZGLEDNIE
Ré 100 POZYCJA_WZGLEDNIE

R7 100 POZYCJA_WZGLEDNIE

R8 1000 POZYCJA_WZGLEDNIE

R9 10 POZYCJA_BEZWZGLEDNIE
R10 10 POZYCJA_BEZWZGLEDNIE
R11 100 POZYCJA_BEZWZGLEDNIE
R12 100 POZYCJA_BEZWZGLEDNIE
R13 1000 POZYCJA_BEZWZGLEDNIE
R14 1000 POZYCJA_BEZWZGLEDNIE
R15 10000 POZYCJA_WZGLEDNIE

R16 0 POZYCJA_CZEKAJ

Picture 2. Exemplary setting table

Table 11. Example of use JOG command

Example 1: Set position \ Example 2: set speed (Jog)
e SID116>ENABLE signal =1 e SID116> Signal ENABLE=1
e SID116> no action, waiting for setting change e SID116> no action, waiting for setting change
o . °« .
e MASTER> JOG_R1 (absolute position 0) e MASTER> JOG_R4 (Absolute Speed 500)
e SID116>R1 movement e SID116> R4 traffic
e MASTER> JOG_R1 (absolute position 0) e MASTER> JOG_R4 (Absolute Speed 500)
e SID116>R1 movement e SID116> R4 traffic
e MASTER> No frame e  MASTER> No frame
e SID116> Countdown e SID116> Countdown
e SID116>JOG command timer overflow e SID116>JOG command timer overflow
e SID116> R16 motion (WAIT) - waiting for arrival at e SID116> R16 motion (WAIT) — drive was moving in
the last set position. speed mode, it stops
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5. Documentation revision

v1.00:
- initial version
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