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DeviceNetTM Conformance Composite 19 Test Results

	Test Information

	Test Date


	23-24 October 2007

	Composite Test Revision
	19

	ODVA File Number
	10592.01

	Test Type
	 _ Single device
__ Safety Device
_X_Product family*

*The vendor-supplied list of product family members is attached to this report, if applicable.  One instance of the remainder of this report shall be completed for each device tested.


	Vendor Information

	Vendor Name
	Turck, Inc.

	Vendor Address
	5000 Fernbrook Lane, North
Plymouth, MN 55446

USA


	Device Information

	Device Information from Identity Object Instance 1

For multiple identity object instances, additional Device Information tables are inserted into the report.
Identity Object Attribute
Value 

1
Vendor ID
48
2
Device Type 
7
Device Profile Name

General Purpose Discrete I/O
4

Product Revision

1.001
Identity Object Attribute
Value for Device 1

Value for Device 2

3
Product Code(s)

1015
1016
7
Product Name(s)

FDN20-32SN
FDN20-16SN-16XSG



TSP 

ODVA TTC
Date

09 November 2007
Result**
Pass DeviceNet Conformance Composite 19
**All failing results are summarized and described in Table 1 at the end of the report.

10592.01 Product Family Members
The products listed in this document are regarded as the same family due to their following properties:

· Same Devicenet Firmware Version 

· All DeviceNet physical layer variants submitted for test

They differ due to the following properties:

· Product Code and Product Name

· DeviceNet physical layer implementation
	Product Code
	Product Name
	Name of EDS File
	Name of SOC File

	1015
	FDN20-32SN
	FDN20-32SN_R1.eds
	F1015_G.stc  F1015_U.stc

	1016
	FDN20-16SN-16XSG
	FDN20-16SN-16XSG_R1.eds
	F1016_G.stc  F1016_U.stc

	2016
	FDN20-28SN-4XSG
	 (not supplied)
	

	2017
	FDN20-20SN-12XSG
	 (not supplied)
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Conformance Test Result Details:
Device Under Test: PC =1015
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Device Under Test: PC =1016
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Protocol Conformance Test Revision:  A-18
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	Baud

Rate
	SOC File

*.stc
	Log File

*.log
	Wait for

explicit, ms
	Wait for all, ms
	Result*
Pass/Fail

	125K
	10592_01_F1016_G1_FA_AB.stc
10592_01_F1015_U1_PA_PB_125.stc
	10592_01_F1016_G1_FA_AB.log
10592_01_F1015_U1_PA_PB_125.log
	1
	50
	Pass

	250K
	10592_01_F1016_U2_PA_AB.stc

10592_01_F1015_G2_PA_PB_250.stc
	10592_01_F1016_U2_PA_AB.log
10592_01_F1015_G2_PA_PB_250.log
	1
	50
	Pass

	500K
	10592_01_F1016_U5_PA_PB.stc

10592_01_F1015_G5_FA_AB_500.stc
	10592_01_F1016_U5_PA_PB.log 10592_01_F1015_G5_FA_AB_500.log
	1
	50
	Pass


Physical Layer Test – Revision B3
B3-1  DeviceNet Connector

	DeviceNet Connector Criteria
	Result: Pass/Fail

	Connector matches SOC
	Pass

	Connector pins are gold colored
	Pass(1)


Note(1):  Vendor supplied ECO specifying network connectors with gold plated pins
B3-2  Bit Rates (See Physical Layer Test Revision B4, Section 5.6)

B3-3  Transmit Levels

	Transmit Level File Name
	Network Voltage
	Result: Pass/Fail

	Transmit level oscilloscope screens included below
	11 VDC
	Pass

	Transmit level oscilloscope screens included below
	25 VDC
	Pass


	Measured value, volts
	Pass/Fail
Criteria
	Result: Pass/Fail

	Tests
	@25V
	@11V
	
	

	Dominant level

on CAN_H
	Value
	4.40
	4.46
	3.0V<Pass<5.1V

3.0V<Warning<3.5V

4.5V<Warning<5.1V
	Pass

	
	
	
	
	
	

	
	
	
	
	
	

	Dominant level

on CAN_L
	Value
	2.04
	2.12
	0.75V<Pass<2.85V

0.75V<Warning<1.25V

2.25V<Warning<2.85V
	Pass(2)

	
	
	
	
	
	

	
	
	
	
	
	

	Recessive level

on CAN_H
	Value
	3.21
	3.27
	2.25V<Pass<3.6V

2.25V<Warning<2.7V

3.1V<Warning<3.6V
	Warning(2)

	
	
	
	
	
	

	
	
	
	
	
	

	Recessive level

on CAN_L


	Value
	3.21
	3.27
	2.25V<Pass<3.6V

2.25V<Warning<2.7V

3.1V<Warning<3.6V
	Warning(2)

	
	
	
	
	
	

	
	
	
	
	
	


	Measured value, volts
	Pass/Fail
Criteria
	Result: Pass/Fail

	Tests
	@25V
	@11V
	
	

	Dominant level

Differential

(CAN_H – CAN_L)
	Value
	2.20
	2.20
	1.5V<Pass<3.0V
	Pass

	
	
	
	
	
	

	
	
	
	
	
	

	Recessive level

Differential

(CAN_H – CAN_L)
	Value
	0.00
	0.00
	-500mV<Pass<+50mV
	Pass

	
	
	
	
	
	

	
	
	
	
	
	


Note(2):  CAN-L dominant and CAN-H and CAN-L recessive voltages are approximately 0.4 volts greater than expected levels.  Please confirm that the miswiring diode in series with V- is a Schottky diode.
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Color Key:  Yellow = CAN_H; Blue = CAN_L; Red = CAN_H – CAN_L
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Color Key:  Yellow = CAN_H; Blue = CAN_L; Red = CAN_H – CAN_L
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Color Key:  Yellow = CAN_H; Blue = CAN_L; Red = CAN_H – CAN_L

Note:  Yellow and Blue traces offset 1 div for viewing recessive levels

CAN-L dominant voltage from network interface card with Schottky diode (left side of oscilloscope screen above) is 0.4 volts lower than CAN-L dominant voltage from DUT (right side of screen).  The higher voltage is consistent with the use of a silicon P-N junction diode in place of a Schottky barrier diode for the reverse wiring protection diode.  DeviceNet requires a Schottky barrier diode.
    B3-4  Current Drain

	Device @ Network Voltage
	Average

Current, A
	DUT <= SOC

Result:

Pass/Fail

	SOC Network Current (Max)
	.03
	

	DUT Network Current @ 25VDC
	.02
	Advisory(4)

	DUT Network Current @ 11VDC
	.05
	Advisory(3,4)


Note(3): The measured current requirement at 11 Vdc is greater than the Maximum value specified in the stc file.
Note(4):  The network power supply connections are available on I/O connector pins.  The maximum network current requirement is unknown.
B3-5  Mis-wiring (See Physical Layer Test Revision B4, Section 5.7)

B3-6  Bus Loading (No test specification)

B3-7  Network Tests (See Interoperability Test)

Physical Layer Test Revision B4
B4-5.1  Connector Style

	DeviceNet Connector Criteria
	Result: Pass/Fail

	Connector matches SOC
	Pass

	Connector pins are gold colored
	Pass(1)

	Connector type is male
	Pass


Note(1):  Vendor supplied ECO specifying network connectors with gold plated pins
B4-5.2  Indicators

	Indicator
	Specified

in SOC
	Present

in DUT
	Result: Pass/Fail

	Module Status LED
	No
	No
	Pass

	Network Status LED
	No
	No
	Pass

	Mod/Net LED
	Yes
	Yes
	Pass


B4-5.2.1  Module status LED operation (perform when MS LED is present)

	Test #
	Required indicator behavior
	Result: P/F

	5.2.1
	The product contains a red/green indicator for the device status
	N/A


B4-5.2.2  Network status LED operation (perform when NS LED is present)

	Test #
	Required indicator behavior
	Result: Pass/Fail

	5.2.2
	The product contains a red/green indicator for the network communication status
	N/A


B4-5.2.3  Combined Module/Network Status LED (perform if Mod/Net LED)

	Test #
	Required indicator behavior
	Result: Pass/Fail

	5.2.3
	The product contains a red/green indicator for the Module/Network status
	Pass

	5.2.3.1a
	The indicator flashes green for 0.25 sec. then red for 0.25 sec during power-up self test.
	Pass

	5.2.3.1b
	The indicator is off after completion of power-up self test.
	Advisory(5)

	5.2.3.2
	The MNS indicator flashes green after self test when DUT is a node on an occupied network and DUT MAC ID is unique.
	Pass

	5.2.3.3
	The MNS indicator becomes solid red after a CAN_H to CAN_L short.
	Pass

	5.2.3.3b
	The DUT CAN transceiver remains recessive.
	Pass

	5.2.3.4
	The MNS LED becomes solid red after (CAN_H, CAN_L) to (+5V, 0)
	Advisory(6)

	5.2.3.4b
	The DUT CAN transceiver remains recessive.
	Advisory(6)

	
	The NS LED becomes solid red when DUT is connected to a network where device with DUT Mac Id exists and is on-line.
	Pass


Note(5):  MNS indicator flashes amber when autobaud is enabled and baud rate is unresolved.
Note(6):  DUT stops transmitting while dominant state exists on bus but does become bus-off.  DUT resumes transmitting when dominant state is removed.
B4-5.3  Switches
	Test #
	Required switch characteristics and behavior
	Result: Pass/Fail

	5.3
	Switches present on DUT match SOC
	Pass

	5.3.1
	If MAC ID switch is rotary, thumb-wheel, or push-wheel, switch must be labeled in decimal format.
	Advisory(7)

	5.3.2
	MSD of MAC ID switch is set to the left or top of the product.
	Pass

	5.3.3
	Node Address Set by DIP Switch
	Node Address Set by Rotary Switch
	Actual MAC ID on a Network
	Pass

	
	0
	0
	0
	

	
	1
	8
	8
	

	
	2
	11
	11
	

	
	4
	22
	22
	

	
	8
	33
	33
	

	
	0x10 (16)
	44
	44
	

	
	0x20 (32)
	55
	55
	

	
	0x3F (63)
	63
	63
	


Note(7):  MSD switch positions 8, 9 are labeled “Test”.  DeviceNet instance attribute 8 treats msd 8 as 00 and msd 9 as 01.  Switch digit 8 is not available to sw.
B4-5.4  Isolation/Impedance
Results of Vendor Supplied HIPOT Data

	Device Description
	HIPOT Result

+500 VDC
	HIPOT Result

-500 VDC

	DUT has metallic chassis not isolated from earth gnd
	N/A
	N/A

	DUT has field wiring
	DUT is UL and CE marked
	DUT is UL and CE marked


B4-5.4.1  Resistance and Capacitance: CAN_H to CAN_L
	Parameter
	Limit
	Measured
	Result: Pass/Fail

	CAN_H to CAN_L Resistance
	20K ohm, minimum
	38K
	Pass

	CAN_H to CAN_L Capacitance
	24 pf, maximum
	5 pF
	Pass


B4-5.5  Power
B4-5.5.1  Physical Layer Power Sense Verification
	Auxiliary Powered DUT only
	Result: Pass/Fail

	Device communicates when network power is reapplied
	Pass


B4-5.5.2  Minimum Operating Voltage
	Minimum Operating Voltage
	Result

	Device starts and operates at a network voltage of 11 VDC
	Pass


B4-5.5.3  Power Consumption (Advisory)

	Network Voltage, V
	Device Voltage, V
	Device network current, Amp
	Device network power, W

	11
	11
	0.05
	Unknown(4)

	25
	25
	0.02
	Unknown(4)


Note(4):  The network power supply connections are available on I/O connector pins.  The maximum network current requirement is unknown.

B4-5.5.4  Inrush Current (Advisory) – Duration is from peak to 37% of peak value

	Network Voltage, V
	Inrush Current max, Amp
	Inrush Current Duration, ms
	Inrush current delay, ms

	24
	3.6A
	0.6
	0.5
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Power-up / Power-down CAN Dominant
	DUT Power Event
	Delay to CAN Dominant ms
	CAN Dominant Duration, ms
	Result: Pass/Fail

	Network Power-up
	None observed
	N/A
	Pass

	Network Power-down
	None observed
	N/A
	Pass

	Aux Power-up
	N/A
	N/A
	

	Aux Power-down
	N/A
	N/A
	


B4-5.5.5  CAN_H and CAN_L Recessive Level Voltages


See Physical Layer Test B3, Section 3 for CAN voltage measurements.
B4-5.5.6  CAN_H and CAN_L Dominant Level Voltages


See Physical Layer Test B3, Section 3 for CAN voltage measurements.

B4-5.5.7  CAN_H and CAN_L Differential Voltage


See Physical Layer Test B3, Section 3 for CAN voltage measurements.

B4-5.6  CAN Timing
B4-5.6.1  Bit Timing

	Baud Rate (Kbps)
	Bit Time (us)
	Result:

Pass/Fail

	
	Minimum
	Maximum
	Measured
	

	125
	7.992
	8.008
	8.000
	Pass

	250
	3.996
	4.004
	4.000
	Pass

	500
	1.998
	2.002
	2.000
	Pass


B4-5.6.2  Ack Delay

	Baud Rate (Kbps)
	Bit Time (ns)
	Result:

Pass/Fail

	
	Minimum
	Maximum
	Measured
	

	500
	
	312.5
	-10 to +90 ns
	Pass


SOF Bit Time Jitter

	Baud Rate (Kbps)
	Jitter of Dominant to Recessive Edge (p-p ns)
	Result:

Pass/Fail

	
	Minimum
	Maximum
	Measured
	

	500
	0
	4 ns
	1.6 ns
	Pass


Bit Sample Point

	Baud Rate (Kbps)
	Bit Sample Point, % Bit time
	Result:

Pass/Fail

	
	Transceiver delay
	Minimum
	Measured
	

	125
	160
	80%
	83%
	Pass

	250
	160
	80%
	83%
	Pass

	500
	160
	80%
	83%
	Pass
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Note(8):  Ringing noted on DUT dominant voltage levels after recessive to dominant transition.  Period is 1/520 ns = 1.92 MHz

B4-5.7  Wiring
B4-5.7.1  Device Mis-wiring

	Step #
	Verify that mis-wiring does not damage the DUT
	Result:

Pass/Fail

	1
	No obvious damage during or after mis-wiring


	

	2
	CAN_L to CAN_H input resistance is >= 20K ohms
	

	3
	Device powers up and communicates on network
	


Interoperability Conformance Test Revision C6
  Master devices used for the interoperability test

	Interoperability Master Device; P=Primary Master, A=Alternate Master

	Allen-Bradley 1756-DNB/A (F/W Revision 3.10)
	P

	Allen-Bradley 1747-SDN (F/W Revision 4.026)
	A

	Omron CJ1W-DRM21 (Revision 1.01) 
	A


  Manager tools used for the interoperability test

	Interoperability Manager Tool; P=Primary Tool, A=Alternate Tool

	RSNetWorx for DeviceNet (Revision 6.00-Alpha)
	P

	CH_Studio (Revision 1.2)
	A

	Omron DeviceNet Configurator (Revision 2.21)
	A


C6-7.1  EDS File Test (Performed only if vendor supports device configuration with an EDS file.)
	No.
	Test (Using Primary Manager Tool)
	Result

	1
	Install the EDS file into the Manager
	Pass

	2
	Use the Manager to configure the DUT to use the I/O Assembly with the largest produced/consumed connection sizes referenced in the EDS file.
	N/A

	3
	Configure the Primary Master scan list for the selected I/O configuration.
	Pass


C6-7.2  Power Cycle Test

Verify that after turning on all power supplies in each test, all of the connections are established within one (1) minute and the network returns to the “Operational” state.

C6-7.2.1  Power Supply Sequence – Slave DUT

For a DUT with a non-isolated physical layer

	Test #
	Power Supply Turn ON Sequence – Primary Master – performed twice
	Result:

Pass/Fail

	
	1
	2
	3
	4
	

	1
	Network
	Master
	Aux Pwd Dev
	N/A
	Pass

	2
	Network
	Aux Pwd Dev
	Master
	N/A
	Pass

	5
	Master
	Network
	Aux Pwd Dev
	N/A
	Pass

	6
	Aux Pwd Dev
	Network
	Master
	N/A
	Pass

	7
	Master
	Aux Pwd Dev
	Network
	N/A
	Pass


C6-7.2.3  Power On/Off

	Test #
	Power On/Off Test – Primary Master – performed 5 times
	Result:

Pass/Fail

	1
	Master Power On/Off (5 times)
	Pass

	2
	Network Power On/Off (5 times)
	Pass

	3
	DUT Power On/Off (5 times)
	N/A


C6-7.3  Device Disconnect-Reconnect Test

	Test #
	Primary Master – performed 5 times
	Result:

Pass/Fail

	7.3.1
	Master Disconnect-Reconnect with time out 
	Pass

	7.3.2
	Master Disconnect-Reconnect without time out 
	Pass

	7.3.3
	DUT Disconnect-Reconnect (5 times)
	Pass


C6-7.4  Network Aerobic Test

C6-7.4.1  Master Idle/Active Test
	Step #
	Primary Master – performed twice
	Result:

Pass/Fail

	1
	Two successful network WHO in 5 minutes
	Pass

	2
	Upload DUT parameters twice between WHO
	Pass

	3
	Modify DUT parameters twice between WHO
	Pass

	4
	Master Idle upload DUT parameters between WHO

Master Idle modify DUT parameters between WHO
	Pass

	5
	Verify network remains in “Operational State”
	Pass


	Step #
	Alternate Tool – performed once
	Result

	1
	Two successful network WHO in 5 minutes
	Pass

	2
	Upload DUT parameters twice between WHO
	Pass

	3
	Modify DUT parameters twice between WHO
	Pass

	4
	Master Idle upload DUT parameters between WHO

Master Idle modify DUT parameters between WHO
	Pass

	5
	Verify network remains in “Operational State”
	Pass


C6-7.4.2  Master Active Test
	Step #
	Primary Master – Run time >= 1.5 hours
	Result: Pass/Fail

	1
	With Master in the Run state, network remains in the “Operational State” for 1.5 hours
	Pass


EDS File Syntax Check 
	EDS File Syntax Utility WEAuth - R01.08 (Alpha)
	Result:

Pass/Fail

	EDS file name
	FDN20-16SN-16XSG_R1.eds
FDN20-32SN_R1.eds
	

	EDS file revision
	Revision = 1.1
	

	Log file name
	FDN20-16SN-16XSG_R1.ecf
FDN20-32SN_R1.ecf
	Pass



Table 1  Conformance Failures and Advisories
	Test Item
	Advisories and Failures:  Observed DUT Behavior
	Required Behavior & Specification Reference

	B3 – Transmit Levels

	Advisory:  DUT CAN-L dominant voltage level is 0.4 volts higher than expected.  This behavior is consistent with the use of a silicon P-N junction diode in place of a Schottky barrier diode for the DUT reverse wiring protection diode.


	Miswiring diode must be a Schottky barrier junction diode.  
Reference:  The CIP Networks Library, Volume 3: DeviceNet Adaptation of CIP, Chapter 8: Physical Layer, Section 8-2.2 – DeviceNet Physical Layer Schematics


	B3-4  Current Drain

	Advisory: The measured current requirement at 11 Vdc is greater than the Maximum value specified in the stc file.

Warning:  The network power supply connections are available on I/O connector pins.  Inappropriate connections to these pins may compromise the network signal integrity and network safety ground isolation.


	The Max current value in the stc file should represent the maximum continuous current the DUT can draw from the network.
“Important:  Within a node that contains a non-isolated physical layer, … V- may connect to other external devices through … I/O connections … These external devices must be ground isolated and this requirement must be stated in the product literature of any DeviceNet product allowing this type of connection.”

	B4-5.2.3  Combined Module/Network Status LED

	Advisory:  MNS indicator flashes amber when autobaud is enabled and baud rate is unresolved.


	Amber and flashing amber are not DeviceNet recognized LED states.
Reference:  The CIP Networks Library, Volume 3: DeviceNet Adaptation of CIP, Chapter 9: Indicators and Middle Layers, Section 9-2.5 Combined Module/Network Status LED



	B4-5.2.3  Combined Module/Network Status LED

	Advisory:  DUT stops transmitting while dominant state exists on bus but does become bus-off.  DUT resumes transmitting when dominant state is removed.

	The DUT must enter the Communication Fault state and set the Network Status LED red when a CAN Bus-Off is detected while sending Duplicate Mac Id Check Request messages.

Reference:  The CIP Networks Library, Volume 3: DeviceNet Adaptation of CIP,

Chapter 9: Indicators and Middle Layers, Section 9-2.3: Network Status LED, Table 9-2.2

Reference:  The CIP Networks Library, Volume 3: DeviceNet Adaptation of CIP,

Chapter 2: DeviceNet Messaging Protocol, Section 2-3.1 State Transition Diagram & Event Matrix

	B4-5.3 Switches

	Advisory:  MSD switch positions 8, 9 are labeled “Test”.  Node address switch settings > 79 return values in DeviceNet instance attribute 8 in the valid mac id range of 00 to 19.
	

	B4-5.6 CAN Timing

	Advisory:  Ringing noted on DUT dominant voltage levels after recessive to dominant transition.  Period is 1/520 ns = 1.92 MHz


	Overshoot, damping, and period may be functions of the network topology and design of other nodes.  Excessive overshoot will increase the network bit error rate.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

















Copyright © ODVA, Inc. 2004 - 2007

Page 14 of 18



www.odva.org
PUB00062R2


[image: image13.jpg]DevficeNet.

EEEEEEEEEEEEEEEEE



[image: image14.jpg]"ODVA

Networks Built on a
Common Industrial Protocol



