AMPCONTROL" TECHNICAL DATASHEET: IMACB061

iMAC SPEED SWITCH MODULE

Summary __, — IR \} g

The iIMAC SSW is an Intrinsically Safe Speed Switch S S
solution for belt slip protection, speed monitoring, and lmAc SSW > —
sequence control of conveyor systems with the IMAC 3 ér
System. SPEED SWITCH § 8

The module interfaces with up to two proximity sensors 2 X PROXIMITY SWITCHES g §
(purchased separately) to detect rotational speed by 3 5
counting pulses generated as metal targets pass the Serial No. 9

sensors mounted on the conveyor drive head drum and
a free-running idler roller.

LAM

|

The SSW can be configured to operate in either single

head or dual head mode. In dual head mode, both proximity heads must be connected and actively detecting
targets when the Slip Inhibit Timer expires. This timer should be set to expire only after the conveyor belt has
begun moving and multiple pulses have been detected from both heads. Slip is calculated by comparing the
pulse ratio from the two heads. In single head mode, only the idler head (Head 2) is used while the drive head
(Head 1) is ignored. In this mode, Slip Protection and Under/Overspeed Protection operate similarly, each
featuring independent inhibit timers and configurable percentage thresholds.

Operating setpoints are stored in non-volatile memory and continuously compared to measured values to
detect Slip Trip, Overspeed Trip, or Under Speed Trip. The SSW transmits data values for % slip, % speed,
absolute speed (m/s), and status/trip flags to the iIMAC Controller. The iMAC controller requires specific user
application software to operate the SSW as desired.

Data Register(s)
5x Registers (Flags, Control, % Slip, % Speed and Linear Speed)

Features

Intrinsically Safe IECEx Ex ia Group | Ma

Compact, encapsulated design

Down-line powered from the iMAC L1 Fieldbus

Powers and monitors 2 proximity sensors

Multifunction diagnostic status LED

Remotely configured and controlled via the iMAC Controller
Optional DIN Rail mounting kits are available

Minimum System
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*Not required for Single Head mode
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iMAC SPEED SWITCH MODULE

CAUTION!
Modules used in Non-1.S. systems shall not be re-used in |.S. systems (as the
integrity of internal components upon which intrinsic safety depends may have
been compromised).
Electrical Connections
{ IMAC network ™
3-wire L1A+
X+
. PINK
e RED L1 (OK LED) > ‘
Z-wire Li- BACK 1 1- % |GREY
N ORANGE | A+ (LED COM)
Sensor 1
(Drive) } YELLOW | 5
SSW
N PURPLE | B+
Sensor 2
(Idle) i} GREEN | B-
N
Note: Refer to IMACB094 — iMAC System Installation Requirements
| Label | Wire Colour Type Description
L1+ Red . . .
L1 comms iIMAC Fieldbus (2 wire)
L1- Black
A+ (DRIVE HEAD
( ) Orange Sensor input 1 Drive drum inductive sensor
A- (DRIVE HEAD) Yellow
B+ (IDLE HEAD Purpl
( ) urpe Sensor input 2 Idle roller inductive sensor
B- (IDLE HEAD) Green
X+ (OK LED) Pink External Status/OK LED
LED output
X- (LED COM) Grey Common (cathode)

| Data Register(s)

Flags Register

. C . Blocked -
Bit Description Bit value R/W by MC = 0 Latched Criteria
15 Mode (Number of | 0=1 sensor R ?igntlr] andlgler sznsor.zrlsts
sensors) 1=2 sensors ) ) =both a drive and an idler
sensor
Under/Overtrip e Reload and timer start on
141 inhibit timer 1=Active R Yes - MC 0 = 1
Slip trip inhibit A Reload and timer start on
13 timer 1=Active R Yes - MCO = 1
12 | Not used 0 R - - -
11 | Not used 0 R - - -
SSW internal i EEPROM Error
10 error 1=Tripped R No No (checked at power-up)
1dle roller Belt speed is outside the
9 Under/Overspeed 1=Tripped R Yes Yes ;J:tctjienl;/;Overspeed margin

Version 2 | 24/04/2026 | Page 2 of 8
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TECHNICAL DATASHEET: IMACB061

iMAC SPEED SWITCH MODULE

Data Register(s) Cont’d

. . . Blocked .
Bit Description Bit value R/W by MC = 0 Latched Criteria
The difference between belt
8 | Slip trip 1=Tripped R Yes Yes and drive speed > slip trip
margin setting.
Sensor 2 i Idler Sensor is open/short
/ connection fault 1=Tripped R No No circuit
6 Sensor 1 1=Tripped R No No ervg Sensor is open/short
connection fault circuit
5 Sensor 2 pulses 1=Tripped R Yes No Inhibit tlmeis expired, and idler
fault pulse rate = 0
Sensor 1 pulses — Inhibit timers expired, and
4 fault 1=Tripped R Yes No drive pulse rate = 0
Convevor No pulses on either sensor, for
3 y 1=Stopped R No - a period of 20x slowest sensor
stopped
pulse rate
_ . % Speed > Sequence relay
2 | Sequence relay 1=Energized R No - activation set point
o,
1 Brake relay 1=Release R No - r{(c))iitp eed > Brake release set
0 | Trip summary 1=Trips exist R Yes Yes ?I\:g(s)R function of all Tripped

Control Register ‘

Bit Description Bit value R/W Usage Requirements

15 | Not used 0 R/W - -

14 | Not used 0 R/W - -

13 | Not used 0 R/W - -

12 | Not used 0 R/W - -

11 | Setup enable 1=Enable R/W Start the normalisation Belt stopped, trips cleared

P - sequence pped, tnp

10 R_e set latched 1=Reset R/W Clear any latched trip No persistent trips present
trips flags

9 | Slip trip test t1ri=pS|muIate R /W | Test trip mechanism -
MC (Motor Indicate belt

8 | Control/belt run | 1=Running R/ w | 'hdicale beft run -

condition
state)
Control State Flags Criteria

7 Setup timeout 1=Timeout R Setup failed to complete within 4 minutes
Sensor 2 pulse o .

6 rate 0o fast 1=Failed R Rate > 5000 ppm (pulses per minute)
Sensor 2 pulse e

5 rate 00 Slow 1=Failed R Rate < 50 ppm
Sensor 1 pulse e

4 rate 0o fast 1=Failed R Rate > 5000 ppm

3 | Sensordpulse | 4 ieg R | Rate < 50 ppm
rate too slow

2 | Setup failed 1=Failed R The setup process failed due to a timeout or pulse rate

failure

Setup _ . .

1 1=Success No failures occurred during the setup process
successful

0 Setup mode 1=Busy The setup process is busy
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AMPCONTROL® TECHNICAL DATASHEET: IMACB061
) iMAC SPEED SWITCH MODULE

% Slip Register

Bits Description Register Value Engineering Value
o i 10000 1000.0 * R
o OlIp
11016 (signed 16-bit value) 0 0.0 R
~10000 -1000.0 ** R

* Drive is slower than idler (belt)
** Drive is faster than idler (belt)

% Speed Register

Bits Description Register Value Engineering Value R/W
0 0.0 R
1t0 16 ( % S%ei% bit 1999 100.0 R
o} unsigne -bi
value x10) 2000 200.0 R
10000 1000.0 R
| Linear Speed Register ‘
. g Register . .
Bits Description Value Engineering Value R/W
Linear Speed (m/s) 0 0.0 R
1to 16 (unsigned 16-bit 2500 25.00 R
value X100) 5000 50.00 R

Configuration Parameters

(Refer to document IMACBO005 — iIMAC Module Parameters Programming Procedure)

Flag Register Parameters (Roll-call Name: SSW Flags)

No Description Range Default Units R/W
1 Flags register address 1-255 8 - R/W
2 | Sequence relay activation set | o 4000 (0-100%) | 650 (65%) 0.1% R/W
point (%)
3 Brake release set point (%) 0-1000 (0 - 100%) 150 (15%) 0.1% R/W
4 | Not used (factory use) 0 0 -
Control Reglster Parameters (Roll-call Name: SSW Control)
Description Range Default Units R/W
1 Control / Status register 1-955 9 ) R/ W
address
2 Number of sensors (heads) 1-2 2 - R/W
3 Sensor_ 1 (I*Drlve) pulse 4 4 ) R/W
averaging
4 Sensor_ 2 (I*dler) pulse 4 4 } R/W
averaging

* Average of the pulses from Head 1/ Head 2 over the specified number of samples. For example, if there
are 3 non-symmetrical targets on the Drive roller, the average should be set to 3. If the targets are perfectly

symmetrical the averaging is not necessary. Valid values are 1 to 4.
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Slip Register Parameters (Roll-call Name: SSW % Slip)

No Description Range Default Units R/W
1 Slip register address 1-255 10 - R/W
2 | Slip trip margin (%) 30 - 500 (3 - 50%) 100 (10%) 0.1% R/W
3 | Slip trip inhibit time (s) 10 - 200 (1 - 20s) 50 (5s) 0.1s R/W
4 Not used - - - R

Speed Register Parameters (Roll-call Name: SSW % Speed)

No Description Range Default Units R/W
1 Speed register address 1-255 11 - R/W
2 tﬂ/”;je” Overspeed tripmargin | 5, 500 (3-50%) | 100 (10%) 0.1% R/W

(o)
3 L}nder/Overspeed trip inhibit 10 - 200 (1 - 20s) 50 (5s) 0.1s R/W
time (s)
4 Not used - - - R

Linear Speed Register Parameters (Roll-call Name: SSW Linr Speed)

No Description Range Default Units R/W
Linear speed register

1 address 1-255 12 - R/W

2 Number of targets * 1-4 4 - R/W

3 Idle roller diameter ** 1 - 10000 50 mm R/W

4 Not used - - - R

* Determines the number of samples that need to be added together to calculate the period of one
revolution. Parameter should equal the number of targets on the Idler roller (head 2).

** Determines the circumference of the Idler roller in millimetres. For example, if a roller is 800 mm around
the value is 800 Decimal (320 Hexadecimal).

Functional Logic
General

1. Proximity heads (not included) are used to monitor the drive and belt speed, by way of metal targets
on the drive drum and idle roller

2. One proxy head monitors the drive roller and a second monitors the idle roller (see also single head
mode)

3. In-field calibration allows full speed to be normalised to 100%, providing a logical range for control and
trip levels

4. Belt slip is measured by comparing the ratio of the pulses from the 2 heads

5. Trip levels can be programmed for % Slip, % Overspeed and % Underspeed, which are translated into
trip flags based on the configuration parameters.

6. Full control and detailed monitoring of status is allowed via the iMAC controller / PLC
7. Setting any address to 0 will put that register offline

Single Head Mode

1. Only the idle roller is monitored
2. % slip calculation changes, where: % Slip = % Speed - 100%
3. All other functionality remains the same as for 2 head mode
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iMAC SPEED SWITCH MODULE

| Timing Diagram

MC control | Trips blocked (most)

Slip Trip inhibit (1 sensor) I Trip blocked |
or w

Slip Trip inhibit (2 sensors) o |

Under/Over Speed Trip inhibit J Trip blocked

65%
% Speed 1 20, |
Stopped Pulses exist
Sequence relay Sequence On 1

Brake relay Brake Off

Note: MC control must be cleared before reducing the belt speed for a shutdown. Failure to do so can resultin
unwanted trips.

| Setup (Normalisation) Procedure

This is the process of "calibrating” the SSW, to read 100% speed, when the user’s conveyor is running at
100% (full) speed.

Pre-conditions
1. Belt completely stopped
2. All trips cleared
3. All control register bits are cleared
Procedure
1. Set the Setup enable bit in the control register

2. Verify that the Setup mode bit in the control register is set, indicating the pre-conditions have been
satisfied

Start the conveyor belt (and set the MC bit in the control register)
Wait for the Under/Overspeed trip inhibit time to expire
The SSW will now automatically save the pulse rates of the 2 sensors, as the 100% values
6. Normalisation is now complete
If successful
1. The Setup successful bit in the control register will be set
2. The Sequence and Brake relay bits in the status register will be set
If an error occurred
1. The Setup failed bit in the control register will be set

o ke
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iMAC SPEED SWITCH MODULE

LED Indicator
Status LED (RED)
Flash Sequence Module - MAC Comms Status Module - Function Status

Off - Unknown (check connections) Unknown (check connections)

Slow Flash | (XX o O O*) Healthy -

R NN

2 Flashes ('/ P O O *) Healthy (has been roll-called) -

3 Flashes (':{PE :{;\E :{;\E O *) Error (address clash) Check module addresses
Type Ex ia | Ma (for use in zone 0, 1 or 2)
Certificate Number IECEx ITA 07.0017X
Module Type GM2
IP Rating Must be installed in an enclosure not less than IP20 (IP54 recommended)
Ui = 21.5V (44.65R source resistor)
L1+ (Red) . -
Ci = Negligible
L1- (Black) . o
Li = Negligible
Uo =215V
lo =79 mA
Po = 426 mW
X+ (Pink) Co = 6.1 uF
X- (Grey) Lo = 72 mH
L/R 840 pH/Q
I/O Parameters Ci = Negligible
Li = Negligible
Uo =126V
lo = 39.5 mA
A+ (Orange) Po =125 mW
A- (Yellow) Co =29 uF
B+ (Purple) Lo = 306 mH
B- (Green) L/R 3000 uH/Q
Ci = Negligible
Li = Negligible
Ambient temperature (Ta) -20 °C to +40 °C (refer also to operating environment specifications)

This table is provided for quick reference purposes only: refer to latest issue of the Certificate of
Conformity for all system designs.
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iMAC SPEED SWITCH MODULE

Specifications

Mechanical
Dimensions (H x W x D) 25 x 70 x 33 mm (See diagram below)
Weight 60 g
IP Rating Module is fully encapsulated
. Enclosure includes 2 mounting tabs, each with a 3mm wide slot (screws not
Mounting supplied)
Individual 450 mm flying leads
Electrical Connections (0.4 mm2 PVC insulated multi-strand wire with an overall diameter of
1.5 mm)

Environmental
Operating Temperature | -10 °C to +60 °C
Communications (iMAC L1)
Hardware Interface 2-wire (+/-18 V DC 1.S. via MLB barrier or +/-21 V DC non-1.S. iMAC Fieldbus)
Line Speed 300 - 1000 baud
Bit protocol iIMAC proprietary
L1 Isolation None
L1 Line Loading (baud) 4.95 mA (300) / 5.11 mA (500) / 6.26 mA (1000)
Input Devices
Proximity Sensor Requires external inductive type sensor (refer to Equipment List)

Power Supply 5V DC @ 5 mA (internal source) | 5V DC compatible NAMUR sensors only

Pulse Rate 5000 ppm (max)
For more information on this product, contact Ampcontrol Customer Service on +61 1300 267 373 or
customerservice@ampcontrolgroup.com or visit the Ampcontrol website: www.ampcontrolgroup.com

Dimensions
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FRONT VIEW SIDE VIEW

Equipment List

Part Number Description
121910 Module IMAC SSW Speed SW IECEXx
119289 Sensor Proximity iMAC SSW M18 5mm IP67
142323 Kit IMAC Din Rail Mount

While every effort has been made to assure the accuracy of this document at the date of issue, Ampcontrol assumes no liability resulting from any omissions
or errors in this document and reserves the right to revise content at any time.
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