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Warranty
All products manufactured by ICP DAS are under warranty regarding defective
materials for a period of one year, beginning from the date of delivery to the
original purchaser.

Warning
ICP DAS assumes no liability for any damage resulting from the use of this
product.ICP DAS reserves the right to change this manual at any time without
notice. The information furnished by ICP DAS is believed to be accurate and
reliable. However, no responsibility is assumed by ICP DAS for its use, not for any
infringements of patents or other rights of third parties resulting from its use.

Copyright
Copyright @ 2023 by ICP DAS Co., Ltd. All rights are reserved.

Trademark

The names used for identification only may be registered trademarks of their
respective companies.

Contact us

If you have any problem, please feel free to contact us.
You can count on us for quick response.

Email: service@icpdas.com
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1. Introduction

1-2533CS series (I-2533CS, 1-2533CS-60, 1-2533CS-A and 1-2533CS-B) is a local
CAN bridge used to establish a connection between two CAN bus system via single
mode fiber optic transmission medium. In order to solve the problem between CAN and
fiber transmission medium, 1-2533CS series is specially designed for converting the
electrical CAN bus signal to fiber optic cables. Besides, 1-2533CS series has three more
important features.

First, the transmission distance limitation of the CAN bus system will not affected
due to the different CAN baud rate. It means that the total CAN bus working distance
can be extended. Second, the bus error on one CAN network will not affect the
operation of another CAN network. Finally, the two CAN network can communication
with each other by using different CAN baud rate for highly flexibility.

2500 Vrms Isolation 2500 Vrms Isolation
on CAN side on CAN 5|de

1-2533CS I- 2533CS

: = CAN Device
CAN Device . lls o
- Fiber -
Baud rate 500 kbps SS gg _ Baud rate 125 kbps
CANBus [ Up to 30 km IR CAN Bus
. Extend CAN .
CAN Device Working Distance CAN Device

The mainly difference between 1-2533 and [-2533CS series are fiber connectors
and transmission distance. 1-2533CS series is designed for single mode fiber, and allow
to extern CAN bus to maximum 30 km (I-2533CS-60: 60 km, [-2533CS-A/I-2533CS-B:
15 km). Besides, 1-2533CS provides the group function, which is the basic message
router. Users can decide the CAN message flows between several CAN bus systems.
[-2533CS series also provides the utility tool for user-defined baud rate and filter
configuration. By using this tool, it is allowed to have user-defined baud rate and CAN
message filter. When users use the [-2533CS series on two CAN network with different
CAN baud rate, it may be useful to reduce the bus loading of the network which has low
baud rate.

[-2533CS series CAN to Single Mode Fiber Bridge User Manual (version 1.1.0) Page: 4
Copyright © 2013 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com




Connect multiple CAN networks
working at different baud rate
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1.1. Specifications

[-2533CS-A/
Model Name [-2533CS [-2533CS-60
[-2533CS-B
CAN Interface
Connector Screwed terminal block (CAN_GND, CAN_L, CAN_H)
Baud Rate (bps) 10k~1M
Transmission Distance
Depend on baud rate
(m)
Terminator Resistor Switch for 120Q terminator resistor
Isolation 3000 Vpc for DC-to-DC, 2500 Vrms for photo-couple
Specification ISO 11898-2, CAN 2.0A and CAN 2.0B
Fiber Interface
Type SC type ; Single mode ; 100 Base-FX
TX: 1310, RX: 1550 for
[-2533CS-A
Wave Length (nm) 1310
TX: 1550, RX: 1310 for
[-2533CS-B
Fiber Cable (um) 8.3/125, 8.7/125, 9/125 or 10/125
Transmission Distance o o 15 (indicative only), (9/125
30 (indicative only) 60 (indicative only)
(km) MM recommended)
Min. TX Output (dBm) [-15 -5 -8
Max. TX Output (dBm) (-8 0 -14
Max. RX Sensitivity
-34 -35 -31
(dBm)
Max. RX Overload . 0
(dBm)
Budget (dBm) 19 30 23
UART Interface
COM1 RS-232 (configuration only)
COM1 Connector Screwed terminal block (RXD, TXD, GND)
LED
Round LED PWR, FB_Ack, FB_Err, CAN_Err, CAN_Tx and CAN_Rx LEDs
Power

J 4 J
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Power supply Unregulated +10 ~ +30 Vpc

Protection Power reverse polarity protection, Over-voltage brown-out protection

Power Consumption 0.125 @ 24Vpc

Installation Wall Mount

Dimensions 33.0 mm x 126 mm x 101 mm (W x L x H)
Operating Temp. -25~75C

Storage Temp. -30~80 C

Humidity 10 ~ 90% RH, non-condensing

Note:

[-2533CS-A and 1-2533CS-B is a couple. Users must use pair in the applications. Due to
this characteristic, the Group ID of the 1-2533CS-A and 1-2533CS-B is useless.
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1.2. Features

Fiber Type: SC ; Single mode ; 100 Base-FX

Maximum transmission distance up to 30 km (60km for 1-2533CS-60, 15km for
[-2533CS-A and [-2533CS-B) at any CAN baud rate

2500 Vrms isolation on the CAN side

Supports both CAN 2.0A and CAN 2.0B

Fully compatible with the ISO 11898-2 standard

Rotary switch for CAN baud rate configuration

Build-in switch for 120 Q terminator resistor

Removable terminal block, Mount easily on DIN-Rail

Allows user-defined CAN baud rate

Fiber broken line detection

Utility tool for CAN message filter configuration

The CAN port with the same Group ID can communicate with each other

Y VY

>
>
>
>
>
>
>
>
>
>
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2. Technical data

2.1. Block Diagram

The following figure is the block diagram illustrating the functions of the I-2533CS

series.
./"
Isolation
CANH

~ = 71 ™™ Physical CAN - .-»
<CANL | R
+10 ~ +30|Voc

W

""""" - Power
...GND __| Regulator

Block Diagram

Photo
Isolation

Figure 2-1 Block Diagram of 1-2533CS series
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2.2. Appearance

]

LED indicators

I

d . .
: Dip Switch
Fiber Port ﬁ i
PWR FD_Ack FB_Err | || .
Connector Type: SC Enable or disable 12002
Wavelength: 1310 nm ICAN_Err CAN_Tx CAN_Rx ——n terminator resistor
Fiber Type: 8.3/125, 8.7/125, 9/
125 or 10/125 ym 3 / S Dip Switch
1l
g I Module group id, used for fiber
COM Port l o) communication
Sl d Bm
Only for utility tool — M ~0
345 i H
I?Iﬂ g cf._Q“;.j. Sl Rotary Switch
) M
[ 0 el 2 0 ~ 9: Default CAN baud rate
CAN Port ol | [©] | A: User-defined CAN baud rate
No 9 - B ~D:N/A
ISO 11898-2 standard NI s | 3 O P l E: Firmware update
JIN e O | § HIIRE F: Utility configuration
ol (LR 2 N
'l o] ! 2 —— Power Connector
: = | B N +10V ~ +30 Vpc between +VS
= | - - * and GND
Front View Bottom View

Figure 2-2 Appearance of 1-2533CS and [-2533CS-60

LED indicators T\ F——
i . .
Fiber Port ~ —— E Dip Switch
Connector Type: SC Pl | Enable or disable 12002
Wavelength: . ;
TX: 1310, RX: 1550 nm for 1-2533CS-A CAN_Err CAN_Tx CAN_Rx p A terminator resistor
TX: 1650, RX: 1310 nm for 1-2633CS-B - 3
Fiber Type: 8.3/125, 8.7/125, 9/125 or 10/ 7 / e | Dip Switch
125 uym E} IE ;
;g I Module group id, used for fiber
COM Port o / § communication
\ s B
Only for utility tool : =00
) Fll4—— Rotary Switch
TXD |§I.] g 3&%&: ;,;’/ ry
con woo| | [T CE 5 0 ~ 9: Default CAN baud rate
CANPort  — el | [@] A: User-defined CAN baud rate
ne m B ~D:N/A
ISO 11898-2 standard w| |07 g1ICd| |5 . Firmw;re undats
-] .
en| | i § ED g F: Utility configuration
eann| |01 K 2 D:l b
I E
e |§|.:I : 2] —— Power Connector
— v = is = -E. — +10V ~ +30 Vpc between +VS
| and GND
Front View Bottom View
Figure 2-3 Appearance of [-2533CS-A and 1-2533CS-B
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2.3. Pin Assignment

The pin assignments of COM port, CAN port, fiber port and power connector of
[-2533 series are shown in the following tables.

Table 2-1 Pin Assignment

Port | Name Description
COM | TXD TXD pin of RS-232 port.
RXD RXD pin of RS-232 port.
GND SG (or GND) pin of RS-232 port.

CAN | CAN_L CAN_Low, signal line of CAN port.
CAN_H CAN_High, signal line of CAN port.
CAN_GND | CAN_Ground, ground voltage level of CAN port.

Fiber | TxD Transmit optic data.
RxD Receive optic data.

Power | +VS Voltage Source Input. +10Vpc ~ +30Vpc.
GND Power Ground.
F.G. Frame Ground.

Sometimes, the CAN_GND voltage level of different CAN devices on a CAN bus
system are not equal. In this case, it could cause some problems and derogate the
system stability. There is one way to relieve this situation; users can connect the
CAN_GND of different CAN devices with each other to balance the voltage level of
CAN_GND.

Electronic circuits are always influenced by different levels of Electro-Static
Discharge (ESD), which become worse in a continental climate area. F.G. provides a
path for conducting the ESD to the earth ground. Therefore, connecting the F.G
correctly can enhance the capability of the ESD protection and improve the module’s
reliability.

Wiring of CAN_GND and F.G. is not necessary; users can modify the configuration
of wiring according to real applications.
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2.4. Rotary Switch

When users would like to update the module’s firmware or set the CAN baud rate,
message filter of the 1-2533CS series, use the rotary switch on the upper of the power
connector to achieve this purpose. Users can find it on the top of the power connector.

I

440 NO

|

[ Rotary switch for
f f\ CAN baud rate

e

NY2 @l dnoig jojeujune)
@
IS
)

f=)
o
o

@Yﬁu ’o
LTS
ajey pneg

SEEES

ﬁ

|
|

Figure 2-4 Location of Rotary Switch

There are 16 sections on the rotary switch. They are described on the following

table.
Table 2-2 Description of Rotary Switch

Switch Value | Description
Set baud rate to 10 kbps
Set baud rate to 20 kbps
Set baud rate to 50 kbps
Set baud rate to 80 kbps
Set baud rate to 100 kbps
Set baud rate to 125 kbps
Set baud rate to 250 kbps
Set baud rate to 500 kbps
Set baud rate to 800 kbps
Set baud rate to 1 Mbps
Set baud rate to user-defined baud rate which is configured
by 1-2533CS utility.
N/A
Set I-2533CS into firmware update mode.
Set I-2533CS into configuration mode.

> olo|N|oohW|N|F|O

T
O

m

oL
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2.5. LED Indicator

There are 6 LEDs on the 1-2533CS series. One for power indication, two for fiber
indication and three for CAN bus indication. The LED assignment and description are

shown as follows.
O O O

PWR FB_Ack FB_Err

O O O

CAN_Err CAN_Tx CAN_Rx

Figure 2-5 LED Assignment of [-2533CS

Table 2-3 LED Description
LED Name | Color | Description
PWR Red When power on the 1-2533CS series, this LED is turned on.

When the 1-2533CS series sends/receives one message

to/from the fiber, this LED flashes once.

If the 1-2533CS series detects the RXD line of the fiber is off,

this LED is always on.

1. If the I-2533CS series detects the bus-off status on the
CAN bus, this LED is always on.

2. If the CAN data buffer is full, this LED flashes once per

CAN_Err Red second.

3. Ifthe I-2533CS series can’t send CAN messages
successfully because the bus connector is off or some
errors happen, this LED flashes five times per second.

When the 1-2533CS series sends one CAN message to CAN

CAN_Tx Green | bus, this LED flashes once. Therefore, if bus loading is

heavy, the LED will be always on.

When the 1-2533CS series receives one CAN message from

CAN_RXx Green | CAN bus, this LED flashes once. Therefore, if bus loading is

heavy, the LED will be always on.

FB_Ack Green

FB_Err Orange

NOTE:

In “Firmware Update Mode”, the CAN_Err, CAN_Tx, CAN_Rx and FB_Err LEDs will
flash per 500 milliseconds.

In “Configuration Mode”, the CAN_Err, CAN_Tx, CAN_Rx and FB_Err LEDs will take
turns to flash per 500 milliseconds.
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2.6. Terminator Resistor Setup

In order to minimize the reflection effects on the CAN bus line, the CAN bus line has
to be terminated at both ends by two terminator resistors as in the following figure.
According to the ISO 11898-2 spec, each terminator resistor is 120Q (or between
108Q~132Q). The bus topology and the positions of these terminator resistors are
shown as following figure.

120(2
00cl

CAN_L

Figure 2.6 CAN bus network topology

Each 1-2533CS series includes one build-in 120Q terminator resistor, users can
decide if it is enabled or not. The DIP switch for terminator resistor is under the power
connector.

Dip Switch for
terminator resistor

g
3
B
@
¥ =T
¢ -0
s|.co
o
345
o r:" Wy g
ER—M
el &

nduj Jamod Da
SA+ AND 94

©

|
|

Figure 2-7 Location of Terminator Resistor DIP Switch
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The following DIP switch statuses present the condition if the terminator resistor is
active (default) or inactive.

On Off
(Active) (Inactive)
(Default)

Figure 2-8 Adjustment of Terminal Resistance

Generally, if your application is as follows, we recommend you to enable the
terminator resistor.

Device 1 Device2 | ses ses | Device N-1 || Device N
'S 'S L 5
CAN_H
C N
o | X N X | o
o . =
= CAN_L Fiber ket
1-2533CS 1-2533CS

Figure 2-9 Application 1

If your application is like the structure as follows, the terminator resistor is not
needed.

- CAN_H -
o o
= S
CAN_L
)
' r 4 'd
Device 1 Device 2 | eee 1-2533CS Device N
|
: Fiber
|
Device 1 Device 2 | eee 1-2533CS Device N
N N LN N
CAN H R
C: & % o
S 3
= | CAN L |

Figure 2-10 Application 1

[-2533CS series CAN to Single Mode Fiber Bridge User Manual (version 1.1.0)
Copyright © 2013 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com

Page: 15




2.7. Module Group ID

The CAN port with the same “Group ID” setting can communicate with each other
via fiber optics. This setting is used for 1-2533CS series to communicate with the others
modules on star topology application.

1-2533CS
(GrouplD: 0x01) ==~
e CAN Device ™

N
/
WA
| CANBus 1Mbps )
i\ @ /

1-2533CS . CAN Device e
(GrouplD: 0x02) - o

1-2533CS
-~ (GrouplD: 0x01)

— ==

Fiber Switch

l CAN Bus 250 kbps )

\ / VB
N . /7 1-2533CS

~ -~ CAN De\ige/ (GrouplD: 0x02)

— —

The CAN port with the same Group
ID can communicate with each other

Each [-2533CS series includes one DIP switch for “Group ID”. Users can decide the
value from 0O to 3. The DIP switch for “Group ID” is under the power connector.

:

|

f==1
440 NO

Dip Switch for

Ej\ Module Group ID

T

HE
4

NYD Qi dnoig sojeuuisa)
NO
A 14
-y
o

(=)
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«fmu e
Lorytl
a1y pneg

SEEES

| ——

Figure 2-11 Location of Group ID DIP Switch
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The following DIP switch statuses present the “Module Group ID” value.

Table 2-4 Group ID Description

Dip switch statuses Group ID value
HH 00
UM

e o
FE o

HH
I 03

The following “Module Group ID” values of device A and B present these ID are in the
same group which can communicate with each other.

Table 2-5 Group of “Module Group ID”

Device A Group ID value Device B Group ID value
00 00
01 01 or 03
02 02 or 03
03 01 or 02 or 03

For example, there are three CAN networks, Network A, Network B and Network C, and
each of them uses one [-2533CS. The Group IDs of the 1-2533CSs are 1, 2, and 3
respectively. The Network A can exchange the data with Network C because the Group
IDs of the 1-2533CSs are in the same group (the second rule in the above table). The
Network B can exchange the data with Network C, which follows the third rule in the
above table. The Network A can’'t connect with the Network B because these two
[-2533CSs are not in the same group.

Note:
[-2533CS-A and [-2533CS-B don’t support the Group function. When using the
[-2533CS-A and 1-2533CS-B, the Group ID of them must be the same.
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2.8. Wire Connection

The wire connection of the I-2533CS series is displayed below.

CAN Port
(ISO 11898-2)
CAN_L p CAN_L “\‘
CAN_H CAN_H ]
CAN_GND CAN_GND ./

ol TTEIE [ @nint]e
1-2533CS 1-2533CS
=71 TxD
— [rRxD “
© - ®
- —_— ]
WHEAnnnng @ P! v—-H}UUUUUUL____
+10Vpe ~ +30 Ve If +10VDG ~+30 Vpe \\ = '3 =
Power GND \  PowerGND | ||
Earth \\\ Earth L’
Power Port
Figure 2-12 Wire Connection for 1-2533CS and 1-2533CS-60
CAN Port
(1SO 11898-2)
CAN L ,’/ CAN L \\
- / \
CAN H — - CAN_H J
CAN_GND ------coooeeees RS S¢--- CAN_GND .
I —
1 T -4 e 100 1
101 | ‘
1l
11
. 001
Fiber Port e v
1-2533CS-A //‘ ~ 1-2533CS-B
I\T)(DIR)(DIl

©
©

T @) (S gannp il

-

+10Vpc ~ +30 Vpc #7410V ~ +30 Ve \\'—IQQQ
e = e
Power GND I\\ Power GND )
..................... Earth S~ Eamh
Power Port

Figure 2-13 Wire Connection for 1-2533CS-A and 1-2533CS-B
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3. Network Deployment

3.1. Driving Capability

Before introducing the driving capability of the 1-2533CS series, some
characteristics of copper cable must be assumed. The AC parameters are 120Q
impedance and 5ms/, line delay, and the DC parameter follows the table show below.

Table 3-1 Recommended DC parameter for CAN Bus Line

Wire Cross-Section [mm?] Resistance [Q/km]
~0.25 (AWG23) <90
~0.5 (AWG20) <50
~0.8 (AWG18) <33
~1.3 (AWG16) <20

Under the condition described above, users can refer to the following table to know
the maximum node number in each segment following ISO 11898-2 and the maximum
segment length when using different type of wire.

Table 3-2 Driving Capability

. . The maximum segment length [m] under the case of
Wire Cross-Section e : .
(mm?] specific node number in this segment
16 Nodes 32 Nodes 64 Nodes 100 Nodes
~0.25 (AWG23) <220 <200 <170 < 150
~0.5 (AWG20) <390 < 360 <310 <270
~0.8 (AWG18) <590 <550 <470 <410
~1.3 (AWGL16) <980 <900 <780 <670
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3.2. Fiber Selection & Fiber Length

The specification of fiber cable used to connect the 1-2533CS series is shown as
following table.
Table 3-3 Specification of Fiber

Tvpe Diameter [jum] Operating
yp (Core/Cladding) Wavelength [nm]

8.3/125, 8.7/125,
9/125 or 10/125

Single mode 1310

[-2533CS series allows maximum 30km fiber length for each kind of CAN baud.
Although the maximum fiber length has no relationship with the CAN baud rate, but
some fiber attributions, such as attenuation, still influence it. Higher attenuation of fiber
will reduce the transmission distance. User can use following table to know the
relationship between those two.

Table 3-4 The relationship between CAN baud rate and indicative Fiber length

CAN Baud :
Module Name Rate [bit/sec] Allowed Fiber length [km]
[-2533CS 30
[-2533CS-60 60
[-2533CS-A/ 1M~10k 15
[-2533CS-B
Table 3-5 Attenuation & Fiber Length
Attenuation :
Module Name [dB/km] Allowed Fiber length [km]
0.4 30
[-2533CS > 04 <30
0.4 60
[-2533CS-60 > 04 <60
[-2533CS-A/ 0.4 15
[-2533CS-B >0.4 <15
[-2533CS series CAN to Single Mode Fiber Bridge User Manual (version 1.1.0) Page: 20
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4. Setup the I-2533CS series

When users want to use user-defined CAN baud rate and CAN message filter on
the 1-2533CS series, the 1-2533CS Utility tool may be needed.

4.1. Install the 1-2533CS Utility

Step 1: Get the [-2533CS Utility
The software is located at:
https://www.icpdas.com/en/download/show.php?num=511&model=I-2533CS

Step 2: Install .NET Framework 4 component
The 1-2533CS Utility tool requires the .NET Framework 4 components. After
executing the “Setup.exe” file, it will start to install .NET Framework 4 components.

T 1-2533CS_Dility Setup X

Far the following components:;

Microsoft NET Framework 4 Client Profile (x86 and %64)

Fleaze read t-PE_fDIIDWing licenze agreement. Prezs the page down kep to zee the rest
aof the agreement.

MICROSOFT SOFTWARE
SUPPLEMENTAL LICENSE TERMS

MICROSOFT .NET FRAMEWORK 4 FOR MICROSOFT
WINDOWS OPERATING SYSTEM 3

E‘l Wi ELILA, for printing

Do you accept the terms of the pending Licenze Agreement?

IF pou chooze Don't Accept, install will cloge. Tao install you must accept thiz
agreement.

Accept ] | Don't Accept
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Step 3: Install Utility tool
After installing the .Net Framework components, the software will continue to install
the Utility tool.
1. Click the “Next” button to continue.

{5 1-2533CS_Utility

Welcome to the 1-2533C5_Utility Setup Wizard LA

The inztaller will guide you through the steps required to install [-2533C5_ Utility on your cormputer.

WARMIMG: Thiz computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any partion af it, may result in zevere civil
or criminal penalties, and will be prozecuted to the masimum extent possible under the law.

Cancel

2. Select the installation path of the [-2533CS Utility and click the “Next” button.

{i# 1-2533CS_Utility

Select Installation Folder l__l

The installer will inztall [-2533C5_Utility ko the fallawing falder.

To inztall in this folder, click "Mext”. Toinstall to a different folder, enter it below or click "Browse"'.

Folder:

CAICPD ARV ANVConvertertT-2533C8_TTHlibs [ Browse. .. ]

| DiskCost. |

[mgtall 1-2533C5_Utility for yourgelf, or for anvone who uges thiz computer;

() Evempone

(%) Just me

Cancel ] [ < Back ] | Mest >
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3. Confirm the installation. Click the “Next” button to start the installation

i@ 1-2533CS_Utility

Confirm Installation r—.l

The ingtaller iz ready to install [-2533C5_Utiliky on your compter.

Chck "Mest' ta start the installation.

[ Cancel ] [ < Back ] | Mext >

4. Installation complete. Click the “Close” button to exit

i@ 1-2533CS_Utility

Installation Complete wl

|-2533C5_Utility has been successfully installed.

Clhck "Cloze" to exit.

Fleaze uze Windows Update ta check for any critical updates to the MET Framework.
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4.2. Setting up the I-2533CS series

After installing the utility tool, please follow the following steps to set up the
communication between the Utility and the 1-2533CS series. Here is the example for the
[-2533CS configuration.

Step 1: Power off the 1-2533CS.

Step 2: Set the rotary switch to ‘F’ and connect the PC available COM port with the
COM port of the I-2533CS. Users can find the communication cable (CA-0910)
in the product box. When connecting to the COM port of [-2533CS, the TXD pin
of the cable is connected to the TXD pin of the 1-2533CS COM port, RXD pin of
the cable is connected to the RXD pin of the I-2533CS COM port, and GND pin
of the cable is connected to the GND pin of the I-2533CS COM port.

MM Q
XD D] CA-0910 Cable
:or{:xn 1]
nof | [T
va | ([T
can | |||
eanu| |||k
L] | ¢
Z)

Figure 4-1 Wire connection of the RS-232

Step 3: Power on the 1-2533CS. Then, the CAN_Err, CAN_Tx, CAN_Rx, FB_Err LEDs
will take turns to flash per 500 milliseconds.

Step 4: Execute the 1-2533CS Utility tool.
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4.2.1. User-defined CAN Baud Rate Configuration

[-2533CS series allows users to set the special CAN baud rate by using the
“User-defined CAN Baud Rate” field of the Utility.

User-defined CAN Baud Rate

BRP | 003 | Baud Rate | 1000.000 | Kbps

rsec1[s]  Tsea2[0]

Figure 4-2 Set and read the CAN filter configuration

The CAN bus baud rate is calculated by the parameter BRP (Baud Rate Prescaler),
TSEG1 (The delay from the nominal Sync point to the sample point minus one) and
TSEG2 (The delay from the sample point to the next nominal sync point minus one).

Please refer to the following formula to calculate the BRP, TSEG1 and TSEG2
parameters of your expected CAN baud rate and click the “Save” button to download
this parameter into module.

Expected CAN baud rate = 48000 / ((BRP +1) * (TSEG1 + TESG2 + 3)) (Kbps)

Note:

BRP: Baud Rate Prescaler.
Range: 0x000 ~ Ox3FF

TSEG1: The delay from the nominal Sync point to the sample point minus one.
Range: 0x0 ~ OxF

TSEG2: The delay from the sample point to the next nominal sync point minus one.
Range: 0x0 ~ Ox7

Example:

Expected CAN baud rate = 1000 Kbps
BRP: 0x003

TSEG1: 0x9

TSEG2: 0x0

1000 (Kbps) = 48000 / (3 +1) * (9 + 0 + 3))
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4.2.2. CAN Filter Configuration

There are two parts of CAN filter configuration. One is “Download CAN Filter” which
functions as setting the CAN filter and downloading the configuration to the 1-2533CS.
Another is “Read CAN Filter” which provides read back the CAN filter configuration form
the 1-2533CS series.

Download CAN Filter Read CAN Filter

Stepl. | Create CAN Filter File | 3 Read From Module |

Step2. [ Enable CAN Filter

Step3. |[B Download CAN Filter File |

Figure 4-3  Set and read the CAN filter configuration

CAN Filter Utility

!| M. l A F'u:urt_! Accepted D= !

~CAN Single CAN ID (HEX)
© 11-bit ID # 29-bit ID

& Add

“CAN Group CAN ID (HEX)
© 11-bit ID # 29-bit ID

=
& Add |

% Clear Table & Delet Select
9 | Load fram File | " Save to File

v OK |

Figure 4-4  CAN filter configuration dialog
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4.2.2.1. Configure a CAN Filter to the 1-2533CS
When users set the CAN filter first time, they need use “Download CAN Filter” field.

Step 1: Click the “Create CAN Filter File” button to start setting CAN filter.

-,
s =

_6aud Rate | 1000.000 Kbps

-
| - | %3 Save

Download CAN Filter Read CAN Filter

Stept. ||E Create CAN Filter Ft!g% 1 Read From Module |
[] Enable CAN Filter

Step2.

Step3. | Download CAN Filter File |

Copyright ©2013 ICP DAS CO, LTD. ..

Figure 4-5 Create CAN filter file

Then users would see the following window pop-up.

CAN Filter Dtility
canFitoropions

” Mo ! D’-\NF’olt! Accepted Dz I

~CAN Single CAN ID (HEX)
 11-bit ID + 29-bit ID

B Add |

~CAN Group CAN ID (HEX)
 11-bit ID ~ 29-bit ID

. I

Bk Add |
ﬁ Clear Table & Delet Select
ZE Load from File |3 Save to File

Figure 4-6 CAN filter configuration dialog
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Step 2: Add the CAN filter with single CAN ID or group of CAN ID. The CAN message
with the ID in the list will be received, otherwise it will be dropped.

Add a single CAN ID filter [——\ mﬂm o |

£

CAM Single CAN ID (HEX)

C11-bitID 5 29-bitlD

| B

Add a range of CAN ID filter

| \
& Add I _ “,‘
CAN Group CAN ID (HEX) | b
1 1=kt 1D o 29-bit 1D | Y
| %
| \
” | \
[ Add | L
From d 2 || \
| \
Choae Table | G, Deist Select |: ‘I
To - !

=] I.mrr-:mﬂ-‘ [ SavetoFin |:
v OK | f

Figure 4-7 Add single or group of CAN filter

For example, if users want to pass the CAN ID 0x07F in the CAN 2.0B specification.
Firstly, select “29-bit ID” item in the “CAN Single CAN ID” field. Secondly, fill the value
“7F” in the edit box. Finally, click “Add” button in the “CAN x Single CAN ID” field.

Moreover, if users want to pass the CAN 2.0A messages with CAN ID 0x04 ~ 0x15
while these messages are received by the CAN port 1 Firstly, select “11-bit ID” item in
the “CAN x Group CAN ID” field. Secondly, fill the value “4” in the “Start” field and the

value “15” in the “End” field. Finally, click “Add” button in the “CAN x Group CAN ID”
field.
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After completing those two examples, users could see the follow picture.

" No. I CAN Port [ Accepted IDs l
[ 0 1 4~15
2. 1 1 7F

Figure 4-8 Two CAN filter data

The “No.” field shows the sequential number for each record of the CAN filter
configuration.

The “CAN Port” field indicates the record is belong to which CAN port.

The “Accepted IDs” field displays that which CAN ID would be received.

An icon in the head of the line may represent the following information.

: This record is the CAN filter of 11-bit and single CAN ID.

ﬂ: This record is the CAN filter of 11-bit and group CAN ID.
ﬂ: This record is the CAN filter of 29-bit and single CAN ID.

This record is the CAN filter of 29-bit and group CAN ID.
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Step 3: When completing the CAN filter configuration, click the “Save to File” button to
save it by using a record file with “*.FLT” extension file name.

" 11-bit 1D

CAN Filter Options

CAN Single CAN 1D (HEX)

= 29-bit ID

CAN Group CAN
~ 11-bit ID

& Add

1D (HEX)
= 29-bit ID

| =~

@ Add

[og Clear Table

&, Delet Select

Ly | Lead from File

[ SavetoFie

we
o

v OK

Figure 4-9 Five buttons in CAN filter configuration dialog

There are more five buttons to help users configuring the CAN filter.
1. “Clear Table” button would delete all CAN filter records in the list.
2. “Delete Select” button would delete the selected CAN filter record.

3.
filter file (*.FLT).
4,

into a file (*.FLT).
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“Load from File” button allows users to load the configuration from the existent CAN
“Save to File” button provides the function to save the current CAN filter configuration

. “OK” button would exit the configuration dialog.
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Step 4: Check the “Enable CAN Filter” item to make the CAN filter enable.

——

. hk"“ua._h_t ,..-U’f -‘HSave
CAN Filter oo

Enable / Disable ownload CAN Filter Read CAN Filter

Create CAN Filter File
Step2. |[] Enable CAN Filtesr%

Step3. |[@ Download CAN Filter File |

[L";] Read From Module I

Copyright © 2013 ICP DAS CO, LTD. .

Figure 4-10 CAN filter status

Step 5: Click “Download CAN Filter File” to download the selected CAN filter file into the

[-2533CS series.
_saud Rate | 1000.000 | Kbps ™
““"“n._“_ 4_4_,,1—_-11'_-, % Save
Download CAN Download CAN Filter Read CAN Filter
Filter to module pl. iﬁ Create CAN Filter File i [I:.:I Read From Module I

StepA, [] Enable CAN Filter

Step3. |[@ Download CAN Filter Fili:‘u%

Copyright © 2013 ICP DAS CO,L LTD. .:

Figure 4-11 Download CAN filter data

After finishing all the steps above, users need to reset the module to enable the
configuration by turning it off and then turning it on. If users want to review the
configuration, click “Read From Module” button to read back the information.
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4.2.2.2. Download Existent CAN Filter File to the I-2533CS

The steps are the same as step 4 and 5 of the section 4.2.2.1.

Step 1: Check the “Enable CAN Filter” item to make the CAN filter enable.

I

_6aud Rate 1000.000 Kbps

I =l :
CAN Filter T—— -~

Enable / Disable ownload CAN Filter Read CAN Filter
Stepw [l Create CANFilter File | [&J  Read From Module |

Step2. |[] Enable CAN Fim.;%{!<
Step3. |[@ Download CAN Filter File |

Copyright © 2013 ICP DAS CO, LTD.

Figure 4-12 CAN filter status

Step 2: Click “Download CAN Filter File” to download the selected CAN filter file into the

[-2533CS series.
_aud Rate | 1000.000 | Kbps ™
| [
Download CAN Download CAN Filter Read CAN Filter
Filter to modu'e pl. IE Create CAN Filter File ] [I:.J Read From Module I

StepA, [] Enable CAN Filter

Step3. |[E Download CAN Filter File !!%

Copyright © 2013 ICP DAS CO,L LTD. .:

Figure 4-13 Download CAN filter data

After finishing all the steps above, users need to reset the module to enable the
configuration by turning it off and then turning it on. If users want to review the
configuration, click “Read From Module” button to read back the information.
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4.2.2.3. Read the 1-2533CS CAN Filter Configuration

Click the “Read from Module” to read the CAN filter setting from the [-2533CS
series.

s —_—

| L i — Read CAN Filter
Download CAN Filter Read CAN Filter from module
Stepl. |[EL  Create CAN Filter File | Read From Module

Step2. [ Enable CAN Filter

Step3. |[@ Download CAN Filter File |

Copyright © 2013 ICP DAS CO, LTD. _:

Figure 4-14 Read CAN filter form the 1-2533CS

If reading the CAN filter data successfully, users would see the configuration dialog
such as “Create CAN Filter File”. Users can modify the CAN filter setting if necessary, or
save it into a file.

CAN Filter Utility

~CAN Filter Options -

: ] CAN Part l Accepted 1D
0

=
o

(15

~CAN Single CAN ID (HEX)
& 11-bit ID © 29-bit ID

I
B Add

CAN Group CAN ID (HEX)
~ 11-bit ID & 29-bit ID

L R N g I L S R e )

—_
o o

=
. Add

% Clear Table & Delet Select
ZE Load fram File |3 Save to File

—_
(]

-
0
M D O M X o~ 0 o4 L) R —

=)
=

—_
o

JEr—
-

i —
w00

[un]
=

Mo
=

v OK

2
2

-
pury
T AU U U O T U U R U (U U A S e

p
p
d
|

Figure 4-15 CAN filter id setting
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5.Firmware Upgrade

Please refer to the following steps to upgrade the firmware of module. Here uses
the 1-2533CS for example.

Step 1: Power off the 1-2533CS.

Step 2: Set the rotary switch to ‘E’ and connect the PC available COM port with the
COM port of the I-2533CS. Users can find the communication cable (CA-0910)
in the product box. When connecting to the COM port of 1-2533CS, the TXD pin
of the cable is connected to the TXD pin of the 1-2533CS COM port, RXD pin of
the cable is connected to the RXD pin of the [-2533CS COM port, and GND pin
of the cable is connected to the GND pin of the I-2533CS COM port.

- ™
-
o
& ~
- Y

CA-0910 Cable

N/A

CAN_L

CAN_H
|lcAN_GND

o T e T e T o |

SEEEEEREES:

_h=f=¢*_-
—_— —

Figure 5-1 Wire connection of the RS-232

Step 3: Power on the 1-2533CS. Then, the CAN_Err, CAN_Tx, CAN_Rx, FB_Err LEDs
will flash per 500 milliseconds.

Step 4: Get the “Firmware Update Tool” and firmware fire.
The software is located at:
https://www.icpdas.com/en/download/show.php?num=511&model=I-2533CS

The firmware is located at:
https://www.icpdas.com/en/download/show.php?num=506&model=1-2533CS
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Step 5: Execute the “Firmware Update Tool”.

15 Firmware Update Tool 1 .03

1. Download Interface
= COM COM Port : \CY_

" USE CoM1 >

— 2. Finmeware Path—

JD:"u'f';nd}ﬁ.ICPDAS".I-E533CS".T|:":|1$".FinnwaIe_T.Tpdate_T-:nul".finnwaIe.fw

Wy depd as com

Brooweser..

— 3. Firmware Update
Click "Fiomware Tpdate” button to start fimmware npdating |

] Firmware Update
Exit
Step 6: Select the necessary COM port of PC.
1, Firmware Update Tool v1.03 E|
1. Download Interface
o
= COM COM Port : 1;5-'-:‘

" TSB
Wy icpd as com

2. Firomeware Path

}D:".I-ZEEECS_VIDEI S

Broweser..

3. Firmvware Update
Click "Fiomweare Tpdate” button to start fiomeware npdating |

| Firmvware Update

Bt
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Step 7: Press the “Browser...” button and select the firmware file (*.fw).

% Fimmware Opdate Tool ¥1.03 E|
1. Download Interface
= COM COM Port : ";:q
" USB

Wy icpd as com

Fiogpware Path

}D:".I-ZEEECS_VIDEI L

3. Firmvware Update
Click "Fiomweare Tpdate” button to start fiomeware npdating |

| Firmvware Update

Bt

Step 8: Press the “Firmware Update” button to update the firmware. After successfully to
update the firmware, the “Firmware Update Success! Please Reboot Module!”
information will be display on the “3. Firmware Update” frame.

i Firmware Opdate Tool v1 .03 &|

1. Download Interface
& COM COM Port \CP

LS
 USB |CoM1 ~] »

wewey A pd 8z com
2. Firrvware Path

3. Furmvware Update
Firmweare Update Svccess | Pleass Reboot Module |

| Fiomwsare Upd$ :!%

Eat

Step 9: Reboot the module and press the “Exit” button to exit.
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6.Dimension

1l Tup‘ﬁlw
S— 0.0 33 |
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Left Side View Right Side View Rear View
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[-2533CS series CAN to Single Mode Fiber Bridge User Manual (version 1.1.0) Page: 37

Copyright © 2013 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com




/.EMI Ferrite Split/Snap-On Core

i
-

¢
St o

EMI Ferrite Split/Snap-On Core

Introduction

The split ferrite cable cores are designed to significantly reduce BMI/RFI for
round cables.

The hinged plastic case surrounding the split core is designed to clamp
onto the cable to provide a secure fixture of the ferrite onto the cable. The
cores can be retrofitted onto existing installations or used n post-assembly
operations on the data and power cables of electronic equipment. Ferrite
cores are important for ensuring strong electronic signals through cables in
environments where EMI or RFI can be an issue.

Applications

RS-232, R$-422, RS-485, CAN bus, FRnet, PROFIBUS, Ethernet,
USB, AC/DC Power line..etc

Inverter MNoise

Inverter

Noise is reduced

AN

R5-232 PROFIBUS

Installation

B Features

B Aimed to suppress low frequency noise generated by
engine control units, inverters, and motors

B Split type
B Operation Temperature: -40 °C ~ 75 °C

Specifications

Max. Cable Diameter @13 mm
Materlal Type Board Band Material
Additional Cescription Plastic Case
Case Color White

Dimensions {(Units: mm)

313.6
7 —J
[=3]
& O
|
311 178
Front View Left Side View
Characteristic
1000
//
. 100 '15
(=) 1§ B 21— 10
@ =
A
,§ >
10 il
E
2
7
1
1 10 100 1000
Frequency (MHz)
Test condition:

Wire: UEW@0.5 mm / Length 50 mm / 1 Turn

_ 4
i = ~y
= ' X 1.
“~
S

P
v}‘

\ © N
A rﬂ i n - £ - " é— -
L b 4 R 4
i The folder laps more the better Add Tie to prevert core open
Ordering Information
| CD-002 CR ‘ 10 ferrite cores in one package (RoHS) |
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