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1. I nt r oduct ion  
 

1.1 Ov er v i ew   
DeviceNet is a network protocol based on the CAN bus, mainly used in 

embedded network systems, such as industrial computer control, vehicle 
control systems, factory automation, medical equipment control, remote data 
acquisition, environmental monitoring, and packaging machine control, etc.  

The CAN-2084D complies with the DeviceNet specification (Volume I/II, 
Release 2.0). Establishing communication between a DeviceNet master and 
the CAN-2084D is no longer a difficult task. The DeviceNet Electronic Data 
Sheet (EDS) enables users to accomplish this quickly and easily. 

The CAN-2084D provides 4/8-channel counter/frequency inputs, making 
it suitable for a wide range of applications. By using a DeviceNet master from 
ICP DAS, users can easily build a DeviceNet network to meet their 
requirements.  

 
Figure 1-1 CAN-2084D 
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1.2 Featur es  
 DeviceNet Generic I/O Slave Device  

 Compliant with DeviceNet Specification (Volume I, Release 2.0 & Volume II, 
Release 2.0, Errata 5)  

 Supports Group 2 Only Server Connection (non-UCMM)  

 Supports Predefined Master/Slave Connection  

 One Explicit Messaging Connection  

 Supports I/O connections: Poll、Strobe  

 Supports DeviceNet Heartbeat and Shutdown Messages  

 Provides Electronic Data Sheet (EDS) for Standard DeviceNet Master  
 

1.3 Har dw ar e Specif icat ions  
 

CAN Interface 

Connector 5-pin screwed terminal block (CAN_GND, CAN_L,  CAN_SHLD,  
CAN_H,  CAN_V+)  

Baud Rate (bps) 125 k, 250 k, 500 k (selected by rotary switch)  

Terminator Resistor DIP sw itch for the 120 Ω terminator resistor  

Node ID 0~63(selected by rotary switch)  

Digital Input 

Channel 4/8 

 
 

Mode 

4-channel Up/Dow n Counter (Up/Dow n)  
4-channel Dir/Pulse Counter (Bi-direction)  
4-channel Quadrant Counting  
8-channel Up Counter   
8-channel Frequency 
Programmable Digital Noise Filter : 1 to 32767 µs 

Isolated Input Level Logic Level 0: +1 V Max. 
Logic Level 1: +4.5 to +30 V 
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TTL Input Level Logic Level 0: 0 to +0.8 V  
Logic Level 1: 2 to +5 V  

 

Minimum Pulse Width 
2μs  

 
 

Input Frequency 

1 Hz ~ (typically) 250 kHz for both counter and frequency mode, w here 
250 kHz is calculated as follow s: 

supposed that the duty cycle = 50%, by referring to the Minimum Pulse 
Duration of the High Level, the pulse 

period w ill be 2 μs x 2 = 4 μs, w hich is 250 kHz as a maximum. 

Maximum Frequency: 

Refer to the Minimum Pulse Duration of the High Level, the maximum 
frequency is highly affected by the duty 

cycle 

Frequency Accuracy = ±0.4% 

Isolated Voltage 1000Vrms 

Hardware 

ESD Protection 4 kV (Contact for each Channel) 

LED 

DeviceNet Status LED 3 LEDs (PWR LED, NET LED，MOD LED) 

Terminal Resister 1 LED to terminal resister indicator 

Digital Input 8 LEDs as Digital Input Indicators 

Power 

Power Supply +10 ~ +30 VDC 

Power Consumption 1.5W 

Mechanism 

Installation Method DIN-Rail 

Dimensions 33 mm x 99 mm x 78 mm ( W x L  x H  ) 

Environment 

Operating Temp. -25 ~ 75 ℃ 

Storage Temp. -30 ~ 80 ℃ 

Humidity 10 ~ 90% RH, non-condensing 
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1.4 A ppl i cat i on  
 Counting events or totalizing  
 Detecting frequency  
 Monitoring position or speed with quadrature encoder  
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2. Har dw ar e 
 

2.1 St r u ct u r e  

 

(Top View) (Bottom View) 
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2.2 N od e  I D  &  B a u d  R a t e  R ot a r y  S w i t ch   
The two rotary switches below are used to adjust the node ID of the CAN-

2084D module. The upper switch represents the tens digit of the node ID, while the 
lower switch represents the units digit of the node ID.  

In the following example, the node ID of this module is 32.  
 
 

 
 

 The bottom rotary switch (BAUD) is used to adjust the baud rate of the CAN-
2084D module. The relationship between the value indicated by the baud rate switch 
and the actual baud rate is shown in the table below： 

 

Rotary Switch Value Baud Rate (K bps) 
0 125 
1 250 
2 500 

Baud rate and rotary switch 
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2.3 LED Descr iption 
POWER  LED 

The CAN-2084D needs a 10V~30VDC power supply. Under a normal connection, a 
good power supply and a correct voltage selection, as the unit it turned on, the LED 
will light up in red.。 

NET LED 
The NET LED indicates the current status of the DeviceNet communication link.   
Condition Status Indicates 

Init Off Off line Device is not online 

Off Connection timeout I/O connection timeout 

Flashing On line 
Device is on line, but not 
communicating 

Init solid Link failed 

(Critical) Device has detected an 
error that has rendered it incapable 
of communicating on the link; for 
example, detected a duplicate node 
address or network configuration 
error 

Solid 
On line, 
communicating 

Device is online and communicating 

MOD LED 
This LED provides the devices status. It indicates whether or not the device is 

operating properly.  
Condition Status Indicates 

Off Normal  

Solid Critical fault Device has unrecoverable fault. 

Flashing Non_critical fault Device has recoverable fault to 
recover. If users want to fix the 
problem, reconfiguring device’s MAC 
ID or resetting device may work. 

Ter minal R esistor  Indicator   
When the 120 Ω terminal resistor is enabled, the terminal resistor indicator 

will be illuminated. 

I /O LED 
When an input is detected, the I/O indicator lights up; otherwise, it turns off.   
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2.4 PIN Assignment 
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2.5 Wir e Connect ion 
 

The CAN-2084D has two kind of inputs, isolated and non-isolated (TTL) for 
different input signals. Users can switch jumper setting on the CAN-2084D board 
for appropriate signal. These jumpers are located within JP1~JP8. The jumper 
settings are listed in the following table. The isolated input is set by default.  
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2.6 Input  Signal Model  
Isolated Input (X OR=0) 

The operational logic applied on CAN-2084D modules is a falling edge trigger. 
(Normal High and Active Low) The external signal is input into a CAN-2084D 
module through the isolation mechanism, with the signal being reversed from 
the external signal. This internal signal is the suggested waveform, as the XOR 
operation (XOR=0) doesn’t need to be executed. 
The solution is shown below： 

 

 

TTL Input (X OR=1) 
When an external TTL signal is input into a CAN-2084C module through the TTL 
mechanism, the signal will be the same as the external signal. This internal signal 
isn’t the recommended waveform as the exclusive OR (XOR=1) operation must be 
executed to invert the waveform.  
The solution is shown below： 
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2.7 Digital Low  Pass Filter   
 The CAN-2084D includes three independent 2nd-order digital noise filters that can be used to 
remove noise, and are implemented as follows:  

 The Low Pass Filter can be set to either enabled or disabled. The width of the Low Pass Filter 
is programmable and can be set within a range from 1 µs to 32767 µs.  

 The Low Pass Filter can be applied to all working modes, both counter and frequency.   
 All three Low Pass Filters are disabled by default when the module is shipped.  

 
 Refer to the following table for details of how to set the Low Pass Filter： 
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 An example is illustrated in the following figure： 
n this example, H < T and the high width of the input signal < the period of the filtering clock, 
and so the signal will be filtered.  

 

Supposed T = 1 ms, that is the filtering clock has a frequency of 1 kHz. 
Now, if the duty cycle of the input signal is 50%, that is the high width 
is equal to the low width, then: 
H < T ➙ H < 1 ms 

➙  input signal period < 2 ms (duty cycle = 50%) 
➙  input frequency > 500 Hz, 

Consequently, the input signal will be filtered.  
 

Now, if the duty cycle of the input signal is 25%, that is the low width is three 
times the high width, then: 
H < T ➙ H < 1 ms 

➙  Input signal period < 4 ms (duty cycle = 25%) 
➙  Input frequency > 250 Hz, 

Consequently, the input signal will be filtered.  
Similarly, the maximum period of the filtering clock can be calculated to allow the input 
signal to be passed using the formula H > 2T.  

 

2.8 Counter  Mode 
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2.8.1 M ode 0：Di r /P u l se  Cou n t i n g ( B i -di r ect i on )  

When InB0 is used as Dir： 
 If InB0 is Low, counter will be increased by one for every falling edge of InA0  
 If InB0 is High, counter will be decreased by one for every falling edge of InA0.   

 

2.8.2 M ode 1：U p/Dow n  Cou n t i n g ( Bi -di r ect i on )  
 

When InA0 is used as an UP_clock and InB0 is used as a DOWN_clock, 
counter_0 will be increased by one for every falling edge of InA0 and 
decreased by one for every falling edge of InB0.  

 

2.8.3 M ode 2：F r e qu en cy  M ode 
We calculate frequency of a certain channel by how many counts in a period of time.  
There are two modes: Normal Mode and High Speed Mode for measurement frequency  

Nor mal Mode： 
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Normal Mode will read 1 pulse, this pulse will be calculated frequency value.  
 
High Speed Mode：  

High Speed Mode will read 11 pulses to calculate average value of those 11 pluses.  
 

High Speed Mode will be more accuracy than Normal mode for measurement 
Frequency. We suggest using High Speed Mode if measurement frequency is 
more than 10k Hz.  

 

2.8.4 M ode  3：U p Cou n t i n g  
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Counter_0 will be incremented by one for every falling edge of InA0.  
 

2.8.5 M od e  4：Q u a d r a n t  Cou n t i n g ( A /B  P h a s e )  
 

 

 
 

When InA0 is used as an A signal and InB0 is used as a B signal:  
 Counter_0 will be increased by one when the InA0 phase leads by 90 degrees to 

InB0.   
 Counter_0 will be decreased by one when the InA0 phase lags by 90 degrees to 

InB0.  
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3. Dev iceNet  P r of i le Ar ea   
 

This section describes the detailed functions for  each object class that is implemented in the 

CAN-2084D DeviceNet netw ork.   

 

3.1 Dev iceNet  Statement of  Compliance   
General Device Data 

 

Device Information Description 
Version Description of 
DeviceNet Specification 

Volume I, Release 2.0 & 
Volume II, Release 2.0 

Vendor Name ICP DAS 
Device Profile Name CAN-2084D 
Production Revision 1.1 

 
 
 

DeviceNet Physical Conformance Data 
 

Item Description 
LED Support Yes 
MAC ID Setting Switch (0 ~ 63)  
Default MAC ID 1 
Communication Baud Rate 
Setting 

Switch (125, 250, 500 kbps) 

Default Baud Rate 125 kbps 
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3.2 Ident it y  Object  (Class ID:  0x 01)  

This object provides the identification of and general information about the device.  
 
Class Attribute (Instance ID=0)  

Attribute ID Attribute name Data Type Method Value 
0x01 Revision UINT Get 0001 
0x02 Max Instance UINT Get 1 

 

Class Service 
Service Code Service name Support 

0x0E Get_Attribute_Single Yes 
 

Instance Attribute (Instance ID=1) 
Attribute 

ID 
Description Method DeviceNet 

Data Type 
Value 

0x01 Vendor Get UINT 803 
0x02 Product type Get UINT 0x00 
0x03 Product code Get UINT 0x600 
0x04 Major. Minor of firmware 

version 
Get Struct of 

USINT 
USINT 

1.1 

0x05 Status Get WORD - 
0x06 Serial number Get UDINT 1 
0x07 Product name Get Short_String CAN-2084D 
0x0A Heartbeat Interval Get/Set USINT 0(default) 

 

Instance Service 
service code Service name Support 

0x0E Get_Attribute_Single Yes 
0x10 Set_Attribute_Single Yes 
0x05 Reset Yes 

Note: Use the Instance Service 0x05 will reboot the device.  
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3.3 Connect ion Object  (Class ID:  0x 05)  
This section presents the externally visible characteristics of the Connection Objects associated 
with the Predefined Master/Slave Connection Set within slave devices.  
 
The default IO connection path is as follow  

Connection Path Class ID Instance ID Attribute ID 
Poll Produced 0x04 0x64 0x03 

Poll Consumed 0x65 0x01 0x01 
Strobe Produced 0x64 0x01 0x02 

Strobe Consumed 0x64 0x01 0x01 
 
 
Connection 
Instance ID 

Description 

0x01 References the Explicit Messaging Connection into the Server 
0x02 References the Poll I/O Connection 
0x03 References the Strobe I/O Connection 
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3.4 Assembly  Object  (Class ID:  0x 04)  
The Assembly Object binds attributes of multiple objects, which allows 
data to or from each object to be sent or received over a single connection. 
Assembly objects can be used to bind input data or output data. The terms 
of ”input” and ”output” are defined from the network’s point of view. An 
input will produce data on the network and an output will consume data 
from the network.  
 

Class Attribute (Instance ID=0) 
Attribute ID Attribute name Data Type Method Value 

0x01 Revision UINT Get 0001 
0x02 Max Instance UINT Get 0x08 

 

Class Service  
Service Code Service name Support 

0x0E Get_Attribute_Single Yes 
 
Instance ID  

Instance ID OUTPUT INPUT 
0x64  Get counter values for channels 0–7. 

Contents of Each Assembly Object Instance  
 
 
 
 
 
Parameter description of Assembly Object Instance  

Instance 
ID 

Data Range Parameter Description 

0x64 0x00000000 ~ 0xFFFFFFFF  
Per Counter Channel 

Counter values for channels 0–7  

 
Instance Attribute  (Instance ID=0x64) 
Attribute ID Description Method DeviceNet Data 

Type 
Value 

0x03 Data Get INPUT Dependent on 
instance ID 

 
Instance Service  

Service Code Service name Support 
0x0E Get_Attribute_Single Yes 

 

Instance 
ID 

Description Type Method Default 
Value 

0x64 Counter values for channels 0–7 UINT32 Get 0x00 
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3.5 Applicat ion Object1 (Class ID:  0x 64)  
Application objects are the interfaces between an application and the 
DeviceNet Layer. The attributes of application Objects contain the data for 
the application, which are accessed and exchanged via DeviceNet. 
DeviceNet accesses application data by invoking read and write functions. 
These functions need to be provided by an Application Object. DeviceNet 
provides Get_Attribute_Single and Set_ Attribute_Single to read and write 
CAN-2084D module.  
 

Class Attribute(Instance ID=0)  
Attribute ID Attribute name Data Type Method Value 

0x01 Revision UINT Get 0001 
0x02 Max Instance UINT Get 0x10 

 

Class Service  
Service Code Service name Support 

0x0E Get_Attribute_Single Yes 
 

Instance ID  
Instance ID Description 
0x01 Access the counter input configuration of channel 0. 
0x02 Access the counter input configuration of channel 1. 
0x03 Access the counter input configuration of channel 2. 
0x04 Access the counter input configuration of channel 3. 
0x05 Access the counter input configuration of channel 4. 
0x06 Access the counter input configuration of channel 5. 
0x07 Access the counter input configuration of channel 6. 
0x08 Access the counter input configuration of channel 7. 

 

Instance Attribute (Instance ID=0x01~0x08)  
Attribute ID Description Method Data Type Default 

Value 
0x01 Counter types for channels 

0–7  
unsigned char Get/Set 0x03 

0x02 Counter values for channels 
0–7  

UInt32 Get 0x0000
0000 

0x03 Overflow counts for channels 
0–7  

UInt32 Get 0x0000
0000 
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0x04 Detection trigger modes for 
channels 0–7  

unsigned char Get/Set 0x00 

0x05 Frequency modes for 
channels 0–7  

unsigned char Get/Set 0x00 

0x06 Frequency mode timeout 
settings for channels 0–7 

UInt16 Get/Set 0xBB8 
(3000 
ms) 

0x07 Digital low-pass filter settings 
for channels 0–7 

unsigned char Get/Set 0x00 

0x08 Low-pass filter time 
constants for channels 0–7 

UInt16 Get/Set 0x01 

0x09 Input signal types for 
channels 0–7  

UInt16 Get/Set 0x01 

0x0A Clear counter values for 
channels 0–7  

unsigned char Set 0x00 

 

Parameter description of Application Object1 attributes  
Attribute 

ID 
Data Range Parameter Description 

0x01 0x00 ~ 0x04   
Value Counter Mode Counter 

Count 
0x00 Dir/Pulse 

Counting 
Mode 

4 

0x01 Up/Down 
Counting 
Mode 

4 

0x02 Frequency 
Mode 8 

0x03 Up Counting 
Mode 
(Default) 

8 

0x04 Quadrant 
Counting 
Mode 

4 

 
Notice:  

When using Dir/Pulse, Up/Down, 
or A/B Phase modes, the channels 
are configured in pairs.  
For example, if channel 0 is set to 
Up/Down Counting Mode, 
channels 0 and 1 will both operate 
in this mode, and the values read 
from the two channels will be 
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identical.  

0x02 0x00000000 ~ 0xFFFFFFFF  Get the counter value of the 
corresponding channel 

0x03 0x00000000 ~ 0xFFFFFFFF  Records the counter value when 
an overflow occurs on the channel.  

When the counter (Data) exceeds 
the valid range or an overflow 
occurs, the related value will be 
recorded in this object. 

0x04 0 ~ 1 Value Edge trigger type 

0 Falling edge trigger
（Default） 

1 Rising edge trigger  
 

0x05 0 ~ 1  When the channel is in Frequency 
Mode, this setting determines 
whether the frequency 
measurement operates in Normal 
Mode or High-Speed Mode  

Value Description 
0 Normal mode uses one 

pulse period to calculate 
the frequency, providing 
a fast response but 
lower resolution.  

1 High-speed mode 
averages 11 pulse 
periods (Sample 11 
pulses / averaging) to 
calculate the frequency, 
providing higher 
accuracy. It is 
recommended when the 
input frequency is 
greater than 10 kHz. 

 

0x06 0x0000 ~ 0xFFFF  Sets the maximum waiting time 
(timeout) for frequency 
measurement. If no valid pulse is 
detected within this period, it is 
treated as a timeout.  
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Default：0x0BB8 ( 3000 ms ) 
Recommended setting: Avoid 
setting it too small, as the 
frequency measurement may be 
considered a timeout before it is 
completed.  

0x07 0 ~ 1  Controls whether the digital low-
pass filter of each channel is 
enabled to suppress high-
frequency noise.  
The CAN-2084D includes three 
independent second-order digital 
filters. Refer to Section 2.7.  
Whether the signal is treated as 
“noise” also depends on the clock 
period configured in the low-pass 
filter period object (Attribute 0x08).  

Value Description 

0 Off ( Default ) 

1 On 
 

0x08 1 µs ~ 32767 µs  
(Default: 1) 

Sets the clock period of the low-
pass filter to determine the 
minimum noise pulse width to be 
filtered.  
It is used to suppress relay 
bounce, interference spikes, and 
similar conditions to prevent them 
from affecting counting and 
frequency measurement.  
Note:  
If the input high-level duration H is 
shorter than the filter clock period 
T (H < T), the pulse will be treated 
as noise and filtered out.  
In practice, to avoid boundary 
misjudgment, it is recommended to 
design H > 2T to ensure that valid 
pulses intended for counting can 
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pass through.  

0x09 0 ~ 1  
(Default: 1) 

Sets the input channel to use 
either Isolated Input or TTL Input 
mode, together with the physical 
jumpers JP1–JP8 (refer to Section 
2.5).   
Value Description 

0 TTL Input  
(Non-isolated) 

1 Isolated Input  

(Isolated, default)  
 

0x0A Any value  Clear the counter value of the 
corresponding channel.  

 

Instance Service  
Service Code Service name Support 

0x0E Get_Attribute_Single Yes 
0x10 Set_Attribute_Single Yes 
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3.6  Applicat ion Object2 (Class ID:  0x 65)  
Application Object 2 defines parameters for saving configurations into 
EEPROM or loading factory default setting.  
 
Class Attribute (Instance ID=0) 

Attribute ID Attribute name Attribute 
name 

Method Value 

0x01 Revision UINT Get 0001 
0x02 Max Instance UINT Get 0x01 

 
Class Service  

Service Code Service name Support 
0x0E Get_Attribute_Single Yes 

 
Instance Attribute (Instance ID=0x01) 
Attribute 

ID 
Description Method Data 

Type 
Default 
Value 

0x01 
Save all configurations into EEPROM or using 
factory default configuration setting 

USINT Set - 

 
Parameter description of Application Object 2 attributes  
Attribute 

ID 
Data Range Parameter Description 

0x01 
0x01: Use default configuration.  
0x02: Save all configurations to 
EEPROM.  

0x01: After restarting the device, all 
configurations will become default 
setting.  
0x02: Save all channels configuration 
into EEPROM.  

 
Instance Service  

Service Code Service name Support 
0x10 Set_Attribute_Single Yes 
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3.7 Applicat ion  
 

The application objects (Class ID: 0x64, 0x65) list all parameters of the 
module. Each Instance ID corresponds to a different channel. By using the 
Set/Get_Attribute_Single service, users can read/write the parameters of 
each channel.  
 

Ex ample 1:   
Set the counter mode of Channel 1 to Dir/Pulse Counting Mode.  
(Class ID:0x64，Instance ID:0x01，Attribute ID:0x01)  
Assume the station number of CAN-2084D is 0x01, and the master (ID: 
0x00) has already fully established an Explicit connection with the device.  
By accessing the object’s Attribute ID (0x01) to write the value, the user 
can set the counter mode of Channel 1 to Dir/Pulse Counting Mode. 
A slave response of 0x90 indicates that the setting was successful.  

 

CAN ID   
RT
R 

 

LEN 
Data 

(HEX)  Target MAC ID  
10 9 8 7 6 5 4 3 2 1 0 0 1 2 3 4 5 6 7 

1 0 0 0 0 0 0 1 1 0 0 0 6 00 10 64 01 01 01 -- -- 

 

Master  
 

CAN ID   
RT
R 

 

LEN 
8 個位元組 資料 

(十六進制)  Source MAC ID  
10 9 8 7 6 5 4 3 2 1 0 0 1 2 3 4 5 6 7 

1 0 0 0 0 0 0 1 0 1 1 0 2 00 90 -- -- -- -- -- -- 
 

Master  
 

  

Slave 
(CAN-2084D) 

Slave 
(CAN-2084D) 



CAN-2084D User Manual（Version 1.10, March/2026）- 
  

 

 

  

Ex ample 2:  
Read the counter value of Channel 1.  
(Class ID: 0x64, Instance ID: 0x01, Attribute ID: 0x02)  

 

CAN ID   
RT
R 

 

LEN 
Data 

(HEX)  Target MAC ID  
10 9 8 7 6 5 4 3 2 1 0 0 1 2 3 4 5 6 7 

1 0 0 0 0 0 0 1 1 0 0 0 5 00 0E 64 01 02 -- -- -- 

 

Master  
 

CAN ID   
RT
R 

 

LEN 
Data 

(HEX)  Source MAC ID  
10 9 8 7 6 5 4 3 2 1 0 0 1 2 3 4 5 6 7 

1 0 0 0 0 0 0 1 0 1 1 0 6 00 8E 00 00 00 00 -- -- 

 
Master  
 
 
The slave responds with 0x00 0x00 0x00 0x00, indicating that the current 
counter value of Channel 1 is 0. 

Slave 
(CAN-2084D) 

Slave 
(CAN-2084D) 
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