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1 Scope This document recommends cabling and pin assignment of bus connectors for CANopen-based systems. It specifies also the naming conventions for the bus lines, ground lines, and shield connections.



2 References 2.1 Normative references • • • • •



ISO 11898 (1993-11): Road vehicles - Interchange of digital information Ð Controller area network (CAN) for high-speed communication DIN 41652: Steckverbinder fŸr die Einschubtechnik IEC 60130-9 (1989-9): Connectors for frequencies below 3 MHz Ð Part 9: Circular connectors for radio and associated sound equipment IEC 60947-5-2 (1997-10): Low-voltage switchgear and controlgear Ð Part 5-2: Control circuit devices and switching elements Ð Proximity switch ANSI/B.93.55M-1981 (R1988): Hydraulic fluid power solenoid piloted industrial valves Ð Interface dimensions for electrical connectors



2.2 Informative references • • •



Robert Bosch GmbH: CAN specification 2.0 Part A+B (1991) CiA Draft Standard 301 (2000-06): CANopen application layer and communication profile, Version 4.01 CiA DS-102 (1994), CAN physical layer for industrial applications
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3 Abbreviations and definitions 3.1 Abbreviations • • • • • • •



AC Ð Alternating Current CAN Ð Controller Area Network DC Ð Direct Current EMI Ð Electromagnetic Interference GND Ð Ground SJW Ð Resynchronization Jump Width SHLD Ð Shield



3.2 Definitions Bus cable The bus cable is terminated at both ends by termination resistors. Stub cable The stub cable is an un-terminated cable, and should be as short as possible. Female connector The female connector may be powered. Male connectors The male connector should be not powered. That is the reason why most devices are equipped with male connectors. T-connector The T-connector provides a point of attachment onto the bus cable. Devices can be connected to the network either directly to the T-connector or with a stub cable. T-connectors also provide easy removal of a device without disrupting network operation.
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4 Naming convention If connectors are used that are not mentioned in this document, the pins shall be named (either in the accompanying manual or directly on the device) using the following terminology:



Signal description



notation



CAN_L bus line (dominant low)



CAN_L or CANlow or CAN-



CAN_H bus line (dominant high)



CAN_H or CANhigh or CAN+



CAN Ground



CAN_GND or CANGND or Ground or GND



Optional CAN Shield



CAN_SHLD or CANSHIELD or Shield or SHLD



Optional CAN external positive supply



CAN_V+ or CANV+ or V+ or UC or UCAN



Optional Ground



OPT_GND or GNDopt or V- or 0V
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5 AC and DC parameters 5.1 Bus cable and termination resistors The cables, connectors, and termination resistors used in CANopen networks shall meet the requirements defined in ISO 11898. In addition, here are given some guidelines for selecting cables and connectors. The table below shows some standard values for DC parameters for CANopen networks with less than 64 nodes: Bus cable (1) Termination Baudrate [Kbit/s] Cross-section Length-related 2 resistance [Ω] [mm ] resistance [mΩ/m] 0 ... 40 70 0.25 ... 0.34 124 1000 at 40 m 40 ... 300 500 at 100 m 300 ... 600 100 at 500 m 600 ... 1000 50 at 1 km (1) Recommended cable AC parameters: 120-Ω impedance and 5-ns/m specific line delay Bus length [m]



2



For drop cables a wire cross-section of 0.25 to 0.34 mm would be an appropriate choice in many cases. Besides the cable resistance, there should also be considered the real resistance of the connectors, if calculating the voltage drop. The transmission resistance of one connector should be in the range of 2.5 to 10 mΩ. With the assumed values for minimum dominant value



Vdiff.out.min



= 1.5 V



minimum differential input resistance



Rdiff.min



= 20 kΩ



requested differential input voltage



Vth.max



= 1.0 V



minimum termination resistance



RT.min



= 118 Ω



The maximum wiring length is given for different bus cables and different number of connected bus nodes in the following table. Maximum length [m] (1) Wire crosssection n = 32 n = 64 n = 100 2 [mm ] 0.25 200 170 150 0.5 360 310 270 0.75 550 470 410 (1) safety margin of 0.2 (2) safety margin of 0.1



Maximum length [m] (2) n = 32 n = 64 n = 100 230 420 640



200 360 550



170 320 480



Note: If driving more than 64 nodes and/or more than 250 m bus length the accuracy of the VCC supply voltage for the ISO 11898 transceiver is recommended to be 5% or better. You also have to consider the minimum supply voltage of at least 4.75V when driving 50 Ω load, i.e. 64 bus nodes, and at least 4.9V when driving 45 Ω load, i.e. 100 bus nodes.
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5.2 Un-terminated stub cable As a rule of thumb, the following relation can be considered for a single stub cable length: tPROPSEG ---------- with tp = 5 ns/m and tPROPSEG = time segment 1 minus length of SJW 50 x tp



Lu 
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