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Introduction
The H1 (31.25 kbit/s) Physical Layer Conformance Test consists of a number of test cases, each of which is designed to achieve one of the test purposes specified in this section.   Each test purpose is ranked in priority for conformance and relates to a clause from the IEC 61158-2 and ISA S50.02 Part 2 specification for a low power 31.25 kbit/s, voltage mode MAU.  The clause number is included after the name of the test case for ease of reference.  The test cases are collected into test groups, each with a group test purpose, and listed chronologically.

Each test case is defined as a sequence of steps which will evaluate to a verdict of PASS, FAIL or INCONCLUSIVE.   Those test steps which evaluate to a verdict are indicated on the Test Results Form.  Once the test has been completed, the results are recorded in the appropriate tables and submitted to the FieldComm Group.  All tests that do not apply to the device under test (DUT) should be marked N/A.  Test results received by the FieldComm Group are considered confidential.

Instructions

1.  Acquire all test equipment required by the 31.25 kbit/s Physical Layer Conformance Testing Specification (FF-830 FS 2.1) and complete the Implementation Conformance Statement (ICS) Tables section

2.  Complete all test sequences applicable to the DUT.   Indicate a PASS, FAIL or INCONCLUSIVE in the “verdict” column in the Test Results section.
3.  Insert test result details in the form of captured oscilloscope measurements where appropriate into the document, or otherwise include all test result details as an appendix or supplement to this document.

4.  Complete the Statement of Compliance section and have it signed by the person responsible for the test report release.

5.  Submit the completed Compliance Report, including inserted scope captures, notes, etc. to the FieldComm Group by uploading it with other items in a registration kit.  Otherwise, mail the completed report to:


FieldComm Group


Attn:  Test Technician



9430 Research Blvd., Suite 1-120


Bowie Bldg. – Suite 200



Austin, Texas  78759



USA



Tel: 512-792-2300


Fax: 512-792-2310
6.  Be sure the ICS Proforma table item G11.1 item 1.3 accurately describes the supported H1 fieldbus voltage range of the MAU interface and its current draw from the H1 fieldbus in addition to any information about the voltage and current of separate power sources that may also be used by the MAU.  If the DUT draws more than 10 mA from the H1 fieldbus under normal operation or during common software download operation, the H1 physical layer is bus-powered per FF-816 and can only claim bus-powered profiles in table G11.3.
7.  If the device can optionally contain a different MAU (for example, a separately powered option), or if it can contain a modified MAU that is different than the one defined in this test report (such as one that is modified for intrinsic safety installations), you are required to notify FieldComm Group prior to submission of the product for registration on the ITK.  Products which change their MAU to a different form than what is tested during an Interoperability Test may violate the registration process defined in FF-524.  Contact the test administrator at FieldComm Group for more information.  
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ICS Proforma Tables
	G.11.1
Implementation identification

	Item no.
	Identification required
	Identification supplied

	1.1
	Implementation name & version(s)
	

	1.2
	Name & version(s) of system(s) in which it resides
	

	1.3
	Rated supply voltage and current of implementation (H1 conductors – voltage range and quiescent current)
	

	1.4
	Supplier of the implementation
	

	1.5
	Contact for queries
	

	1.6
	Any other information concerning implementation or supplier
	


	G.11.2
Profile version and corrigenda identification

	Item no.
	Foundation Document FF-816
Fieldbus Specification
31.25 kbit/s Physical Layer Profile

Revision# and date
	Corrigenda implemented



	2.1
	
	None



	G.11.3
Profile identification (for Foundation Document FF-816)

	
	
	
	Status
	Support

	Item no.
	Type no.
	Profile identification
	see G.7.2 for terms
	Yes
	No

	3.1
	111
	Standard-power signaling, bus-powered, Entity Model I.S.
	o.1
	
	

	3.2
	112
	Standard-power signaling, separately powered, Entity Model I.S.
	o.1
	
	

	3.3
	113
	Standard-power signaling, bus-powered, non I.S.
	o.1
	
	

	3.4
	114
	Standard-power signaling, separately powered, non I.S.
	o.1
	
	

	3.5
	115
	Standard-power signaling, bus-powered, energy limited 
(Ex nL)
	o.1
	
	

	3.6
	116
	Standard-power signaling, separately powered, energy limited (Ex nL)
	o.1
	
	

	3.7
	511
	Standard-power signaling, bus-powered, FISCO I.S.
	o.1
	
	

	3.8
	512
	Standard-power signaling, separately powered, FISCO I.S.
	o.1
	
	

	3.9
	411
	Single fiber, high sensitivity, separately powered, I.S.
	o.1
	
	

	Notes:
There are no test cases for Profile Type 411.


	G.11.4
Global statement of conformance

	Item no.
	Statement of conformance
	Status

See G.7.2 for terms
	Support

Yes
No

	4.1
	All mandatory capabilities of the Foundation™ Fieldbus Physical Layer profile(s) specified in G.11.3 are implemented.
	m
	
	

	4.2
	Have any exception items been required.
	o
	
	

	4.3
	Were any DUT modifications required to perform specified testing?
	o
	
	

	4.4
	All DUT testing was performed at ambient temperature.  However, the test results are an accurate representation of the DUT throughout the manufacturer’s rated temperature range.
	m
	
	

	4.5
	DUT is EMC compliant based on IEC 61326-2-5 for FF devices (publish date expected 2011)
	o.5
	
	

	4.6
	DUT is EMC compliant based on other equivalent emissions and susceptibility levels (list applied standards): 

	o.5
	
	

	Note 1:
	
	Answering no to item 4.1 indicates non-conformance to the specification.  Non-supported mandatory capabilities are to be identified in the ICS, with an explanation of why the implementation is non-conforming.

	Note 2:
	
	Answering yes to item 4.2 indicates non-conformance to the specification. Any item of exception is to be identified in the ICS, with the appropriate rationale in the exception item.

	Note 3:
	
	Answering yes to item 4.3 requires any such modification to be identified or referenced in this document with the appropriate rationale for the modification.  Any modification to a DUT must only allow for the required implementation of the test and not be a modification that affects the result of the test unless specifically allowed in the actual test procedure.

	Note 4:
	
	If the field device is outside the scope of the IEC 61326 series document, the manufacturer shall state at item 4.6 the applied EMC standard(s) for immunity and emissions compliance to the equivalent levels as those specified in the IEC 61326 series document.


	G.11.5
Physical Layer standard clauses common to all profiles

	
	
	Status
	Support

	Item no.
	Physical Layer standard clause (including all subclauses)
	see G.7.2 for terms
	Yes
	No

	5.1
	5
Exposed Data Link - Physical Layer interface
	o
	
	

	5.2
	6
Exposed Station Management - Physical Layer interface
	o
	
	

	5.3
	7
DCE independent sublayer
	m
	
	

	5.4
	8
Exposed DTE - DCE interface
	o
	
	

	5.5
	9
Medium dependent sublayer: wire
	m
	
	

	5.6
	10
MDS - MAU interface
	m
	
	

	5.7
	IEC 1158-1 Annex A.1 (ISA S50.02 Annex B.1)
Internal connector
	o
	
	

	5.8
	IEC 1158-1 Annex A.2.1 (ISA S50.02 Annex B.2.1)

External connector, harsh industrial environment
	o
	
	

	5.9
	IEC 1158-1 Annex A.2.2 (ISA S50.02 Annex B.2.2)

External connector, typical environment
	o
	
	


	G.11.6
Physical Layer standard clause 12 Types 1 and 3 (MAU specification)

	
	
	Status
	Support

	Item no.
	Clause/ sub-clause (if applicable) and requirement
	see G.7.2 for terms
	Yes
	No

	6.1
	12.2
Transmitted bit rate
	m
	
	

	6.2
	12.4    Transmit circuit specifications; no signal polarity spec.
	x
	
	

	6.3
	       
( 3.0 V open circuit, including signal polarity
	NA
	
	

	6.4
	12.4
including signal polarity & ( 35 V open circuit
	NA
	
	

	6.5
	12.4    Transmit specs. including signal polarity & ( 35 V o/c
	m
	
	

	6.6
	12.5
Receive circuit specifications
	m
	
	

	6.7
	Foundation recommended receive filter specification
	o
	
	

	6.8
	12.6
Jabber inhibit
	m
	
	

	6.9
	12.7    Power distribution, including all subclauses
	NA
	
	

	6.10
	Power distribution subclauses 12.7.2, 12.7.3, & 12.7.4.1
	NA
	
	

	6.11
	Power distribution subclauses 12.7.1, 12.7.2, 12.7.3, & 12.7.6
	o.3
	
	

	6.12
	Power distribution subclauses 12.7.1, 12.7.2, 12.7.5, & 12.7.6
	o.3
	
	

	6.13
	Suitable for use on a powered bus (even if self powered)
	m
	
	

	6.14
	12.8.1
Connector (see also items 5.7, 5.8 & 5.9)
	o.4
	
	

	6.15
	12.8.1
Field termination used, marked with polarity
	o.4
	
	

	6.16
	12.8.1
Field termination used, polarity independent
	o.4
	
	

	6.17
	12.8.3
Coupler
	m
	
	

	6.18
	12.8.7
Grounding
	m
	
	


	G.11.7
Intrinsic safety (I.S.) parameters

	
	
	
	Status
	Support

	Item no.
	Parameter
	Value
	see G.7.2 for terms
	Yes
	No

	7.1.1
	I.S. Supported, Entity model
	-
	o
	
	

	7.1.2
	Device approval voltage
	24 V minimum
	7.1.1:o
	
	

	7.1.3
	Device approval current
	250 mA minimum
	7.1.1:o
	
	

	7.1.4
	Device input power
	1.2 W minimum
	7.1.1:o
	
	

	7.1.5
	Device residual capacitance
	< 5 nF
	7.1.1:o
	
	

	7.1.6
	Device residual inductance
	< 20 (H
	7.1.1:o
	
	

	7.1.7
	I.S. classification
	Ex ia IIC(gas groups A & B) T4
	7.1.1:o
	
	

	7.1.8
	Power transfer to the bus
	0.0 (device only sinks power)
	7.1.1:m
	
	

	7.2.1
	I.S. Supported, FISCO model
	-
	o
	
	

	7.2.2
	Device approval voltage
	17,5 V minimum
	7.2.1:o
	
	

	7.2.3
	Device approval current
	380 mA minimum
	7.2.1:o
	
	

	7.2.4
	Device input power
	5.32 W minimum
	7.2.1:o
	
	

	7.2.5
	Device residual capacitance
	( 5 nF
	7.2.1:o
	
	

	7.2.6
	Device residual inductance
	( 10 (H
	7.2.1:o
	
	

	7.2.7
	I.S. classification
	EEx ia IIC(gas groups A,B,C,D) T4

EEx ib IIC(gas groups A,B,C,D) T4
	7.2.1:o
	
	

	7.2.8
	Power transfer to the bus
	( 50(A
	7.2.1:m
	
	


	G.11.8
Implementation in suitable state for conformance testing

	Item no.
	Statement
	Support

	
	
	Yes
	No

	8.1
	The device to be tested will respond to one of the hexadecimal address codes F8 to FF inclusive (i.e. it has no permanent address assigned).


	
	

	Note 1:
	Answering no to item 8.1 indicates that although the device may conform to the specification, conformance testing cannot be completed without attention from the supplier.


Begin FF-830 Test Results
	Test case 1.1
Valid identification of DUT, supplier & profile TC "Test case 1.1  
Valid identification of DUT, supplier & profile" \f C \l "2" 

	Step
	Action - Behavior
	Verdict

	1.1.1
	Check ICS items 1.1, 1.3, 1.4, 1.5; DUT & supplier identification.  
	 

	1.1.2
	Check ICS item 2.1; profile specification version + corrigenda.  
	 

	1.1.3
	Check ICS G.11.3; profile identification
	 


	Test case 1.2
Valid conformance statements TC "Test case 1.2  Valid conformance statements" \f C \l "2" 

	Step
	Action - Behavior
	Verdict

	1.2.1
	Check ICS item 4.1; all mandatory capabilities implemented?  
	 

	1.2.2
	Check ICS item 4.2; have any exception items been required?  
	 

	1.2.3
	Check ICS tables G.11.5 and G.11.6.  
	 


	Test case 1.3
ICS self-consistency TC "Test case 1.3  ICS self-consistency" \f C \l "2" 

	Step
	Action - Behavior
	Verdict

	1.3.1
	If standard power signaling ICS item 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, or 3.8 supported, then if ICS items (6.3 or 6.4) & (6.9 or 6.10) supported – pass, otherwise fail.
	 

	1.3.2
	If separate power ICS item 3.2, 3.4, 3.6, or 3.8 supported, then If ICS item 6.9 or 6.11 supported - pass, otherwise fail.
	 

	1.3.3
	If separate power ICS item 3.2, 3.4, 3.6, or 3.8 not supported, then If ICS item 6.9 or 6.11 supported – fail, otherwise pass.
	 

	1.3.4
	If I.S. (ICS item 3.1 or 3.2) supported, then If item 7.1.8 supported – pass, otherwise fail.
	 

	1.3.5
	If I.S. (ICS item 3.7 or 3.8) supported then If item 7.2.8 supported – pass, otherwise fail.
	 


	Test case 1.4
Consistency between DUT visual inspection & ICS TC "Test case 1.4  Consistency between DUT visual inspection & ICS" \f C \l "2" 

	Step
	Action - Behavior
	Verdict

	1.4.1
	Check DUT markings against ICS item 1.1, 1.3, & If I.S. table G.11.7 – if consistent, pass, else if inconsistent or otherwise not marked on DUT, fail.
	 

	1.4.2
	Check if DUT has battery or external power supply connections.  If consistent with profile statement in ICS table G.11.3, pass, otherwise fail.  
	 

	1.4.3
	Check DUT connections re. ICS items 5.7 to 5.9 & 6.14 to 6.16.  If connections are as stated, pass, otherwise fail.
	 


	Test case 2.1
Signal and power connections TC "Test case 2.1  Signal and power connections" \f C \l "2" 
Clause 12.7.3

	Step
	Action - Behavior
	Verdict

	2.1.1
	Connect DUT to medium as power supply profile stated in ICS.  Do connectors / terminals mate correctly with test equivalents?
	 

	2.1.2
	Transmit PN or PT, capture response from DUT and examine.  Is valid PR or RT captured?
	 


	Test case 2.2
Received signal polarity TC "Test case 2.2  Received signal polarity" \f C \l "2" 
Clause 12.4.5

	Step
	Action - Behavior
	Verdict

	2.2.2
	Transmit PN or PT & capture transmission from both channels.  Is transmission non-inverted between channels?
	

	Test case 2.3
Transmitted signal polarity TC "Test case 2.3  Transmitted signal polarity" \f C \l "2" 
Clause 12.4.5

	Step
	Action - Behavior
	Verdict

	2.3.2
	Transmit PN or PT & capture response from both channels.  Is returned response non-inverted between channels?
	 


	Test case 3.1
Output amplitude TC "Test case 3.1  Output amplitude" \f C \l "2" 
Clause 12.4.3 a)

	Step
	Action - Behavior
	Verdict

	3.1.5
	Calculate output amplitude from negative to positive mid voltage.  Is amplitude between 0.75 V and 1.0 V peak-to- peak?
	 

	3.1.6
	Set supply for 9 V ( 0.1 V d.c. at DUT, Repeat 3.1.2 to 3.1.5.  Is amplitude between 0.75 V and 1.0 V peak-to- peak?
	 


	Test case 3.2
Output amplitude with one trunk terminator removed TC "Test case 3.2  Output amplitude with one trunk terminator removed" \f C \l "2" 
Clause 12.4.3 b)

	Step
	Action - Behavior
	Verdict

	3.2.6
	Calculate output amplitude from negative to positive mid voltage.  Is amplitude between 0.75 V and 2.0 V peak-to- peak?
	 

	3.2.7
	Set supply for 9 V ( 0.1 V d.c. at DUT and repeat 3.2.3 to 3.2.6.  Is amplitude between 0.75 V and 2.0 V peak-to- peak?
	 


	Test case 3.3
Signal bias TC "Test case 3.3  Signal bias" \f C \l "2" 
Clause 12.4.3 e)

	Step
	Action - Behavior
	Verdict

	3.3.5
	Calculate |positive mid-voltage| - |negative mid-voltage|.  Pass if absolute difference does not exceed ± 50 mV peak.
	 

	3.3.6
	Set supply to 9 V ( 0.1 V d.c. at DUT and repeat 3.3.2 to 3.3.5.  Pass if absolute difference does not exceed ± 50 mV peak.
	 


	Test case 3.4
Output signal distortion TC "Test case 3.4  Output signal distortion" \f C \l "2" 
(Clause 12.4.3 g)

	Step
	Action - Behavior
	Verdict

	3.4.3
	Check each response waveform rise from 10-90% peak-to-peak.  If no negative going transitions in 10-90% pk-pk range, pass, otherwise fail
	

	3.4.4
	Check each response waveform fall from 90-10% peak-to-peak.  If no positive going transitions in 90-10% pk-pk range, pass, otherwise fail
	

	3.4.5
	Check each response waveform region above 90% peak-to-peak.  If no variation >= +/- 10% pk-pk including all distortions, pass, otherwise fail
	

	3.4.6
	Check each response waveform region below 10% peak-to-peak.  If no variation >= +/- 10% pk-pk including all distortions, pass, otherwise fail
	

	3.4.9
	Check each response waveform rise from 10-90% peak-to-peak.  If no negative going transitions in 10-90% pk-pk range, pass, otherwise fail
	 

	3.4.10
	Check each response waveform fall from 90-10% peak-to-peak.  If no positive going transitions in 90-10% pk-pk range, pass, otherwise, fail
	 

	3.4.11
	Check each response waveform region above 90% peak-to-peak.  If no variation >= +/- 10% pk-pk including all distortions, pass, otherwise fail
	 

	3.4.12
	Check each response waveform region below 10% peak-to-peak.  If no variation >= +/- 10% pk-pk including all distortions, pass, otherwise fail
	 


	Test case 4.1
Bit rate TC "Test case 4.1  Bit rate" \f C \l "2" 
(Clause 12.2)

	Step
	Action - Behavior
	Verdict

	4.1.3
	(32V +/- 0.1V DC at DUT)
If 17 octets received…  


…measure time for last 16 octets between zero crossing.  If time meets spec requirements, “Pass”, otherwise “Fail”.  
Else If 14 to 16 octets received…

        …measure time for last 13 octets between zero crossing.  If time meets spec requirements, “Pass”, otherwise “Fail”
Else If less than 14 octets received or more than 17 octets received, “Fail”.
	 

	4.1.6
	(9V +/- 0.1V DC at DUT)
If 17 octets received…  


…measure time for last 16 octets between zero crossing.  If time meets spec requirements, “Pass”, otherwise “Fail”.  
Else If 14 to 16 octets received…

        …measure time for last 13 octets between zero crossing.  If time meets spec requirements, “Pass”, otherwise “Fail”

Else If less than 14 octets received or more than 17 octets received, “Fail”.
	


	Test case 4.2
Bit time TC "Test case 4.2  Bit time" \f C \l "2" 
Clause 12.2

	Step
	Action - Behavior
	Verdict

	4.2.3
	(32V +/- 0.1V DC at DUT) Select a suitable cycle from a succession of logic ones or zeros…
Measure any bit time between zero crossings.  If time meets spec requirement, “Pass”, else “Fail”.
	

	4.2.6
	(9V +/- 0.1V DC at DUT) Select a suitable cycle from a succession of logic ones or zeros…

Measure any bit time between zero crossings.  If time meets spec requirement, “Pass”, else “Fail”.
	


	Test case 4.3
Rise and fall times TC "Test case 4.3  Rise and fall times" \f C \l "2" 
Clause 12.4.4 d)

	Step
	Action - Behavior
	Verdict

	4.3.3
	(32V +/- 0.1V DC at DUT) 

Measure sample response waveform fall from 90-10% peak-peak.  If time meets spec requirements, “Pass”, otherwise “Fail”.
	 

	4.3.4
	Measure sample response waveform rise from 10-90% peak-peak.  If time meets spec requirements, “Pass”, otherwise “Fail”.

	 

	4.3.7
	(9V +/- 0.1V DC at DUT) 

Measure sample response waveform fall from 90-10% peak-peak.  If time meets spec requirements, “Pass”, otherwise “Fail”.
	

	4.3.8
	Measure sample response waveform rise from 10-90% peak-peak.  If time meets spec requirements, “Pass”, otherwise “Fail”.


	


	Test case 4.4
Slew rate TC "Test case 4.4  Slew rate" \f C \l "2" 
Clause 12.4.4 e)

	Step
	Action - Behavior
	Verdict

	4.4.3
	(32V +/- 0.1V DC at DUT)

Measure each response waveform fall from 90-10% peak-peak.  Calculate maximum slew rate between each pair of sample points.  If slew rate meets spec requirements, “Pass”, otherwise “Fail”.
	

	4.4.4
	Measure each response waveform rise from 10-90% peak-peak.  Calculate maximum slew rate between each pair of sample points.  If slew rate meets spec requirements, “Pass”, otherwise “Fail”.
	 

	4.4.7
	(9V +/- 0.1V DC at DUT)

Measure each response waveform fall from 90-10% peak-peak.  Calculate maximum slew rate between each pair of sample points.  If slew rate meets spec requirements, “Pass”, otherwise “Fail”.
	

	4.4.8
	Measure each response waveform rise from 10-90% peak-peak.  Calculate maximum slew rate between each pair of sample points.  If slew rate meets spec requirements, “Pass”, otherwise “Fail”.
	 


	Test case 4.5
Jitter TC "Test case 4.5  Jitter" \f C \l "2" 
Clause 12.4.4 a)

	Step
	Action - Behavior
	Verdict

	4.5.3
	(32V +/- 0.1V DC at DUT)

Measure time between each pair of successive zero crossings.  Compare with ideal time; 32(s bit time or 16(s half bit time.  If difference from ideal time meets spec requirements, “Pass”, otherwise “Fail”.
	

	4.5.6
	(9V +/- 0.1V DC at DUT)

Measure time between each pair of successive zero crossings.  Compare with ideal time; 32(s bit time or 16(s half bit time.  If difference from ideal time meets spec requirements, “Pass”, otherwise “Fail”.
	 


	Test case 4.6
Transmit Enable Time TC "Test case 4.6  Transmit enable time" \f C \l "2" 
Clause 12.4.4 b)

	Step
	Action - Behavior
	Verdict

	4.6.3.1
	(32V +/- 0.1V DC at DUT)

Measure point at which amplitude first rises above 1 mV r.m.s.
	- 

	4.6.3.2
	Measure point at which amplitude first rises above 0.75 V pk-pk
	- 

	4.6.3.3
	Measure time between points from 4.6.3.1 & 4.6.3.2.  If measurement from 4.6.3.3 meets spec requirements, “Pass”, otherwise “Fail”.
	 

	4.6.6.1
	(9V +/- 0.1V DC at DUT)

Measure point at which amplitude first rises above 1 mV r.m.s.
	- 

	4.6.6.2
	Measure point at which amplitude first rises above 0.75 V pk-pk
	- 

	4.6.6.3
	Measure time between points from 4.6.6.1 & 4.6.6.2.  If measurement from 4.6.6.3 meets spec requirements, “Pass”, otherwise “Fail”.
	


	Test case 4.7
Transmit Disable Time TC "Test case 4.7  Quiescent transmitter output" \f C \l "2" 
Clause 12.4.4

	Step
	Action - Behavior
	Verdict

	4.7.3.5
	(32V +/- 0.1V DC at DUT)

· 4.7.3.1 On end delimiter, measure T0 at zero crossing.

· 4.7.3.2 Measure point T1 where amplitude starts to fall (full output level).

· 4.7.3.3 Measure point T2 where amplitude first crosses -37 mV pk receive noise level going towards zero crossing.

· 4.7.3.4 Measure time between points T1 and T2

If time from 4.7.3.4 meets spec requirements, “Pass”, otherwise “Fail”.


	

	4.7.3.8
	      - 4.7.3.7 Measure time between points T0 and T2
If time from 4.7.3.7 meets spec requirements, “Pass”, otherwise “Fail”


	 

	4.7.6.5
	(9V +/- 0.1V DC at DUT)

· 4.7.6.1 On end delimiter, measure T0 at zero crossing.

· 4.7.6.2 Measure point T1 where amplitude starts to fall (full output level).

· 4.7.6.3 Measure point T2 where amplitude first crosses -37 mV pk receive noise level going towards zero crossing.

· 4.7.6.4 Measure time between points T1 and T2

If time from 4.7.6.4 meets spec requirements, “Pass”, otherwise “Fail”.


	

	4.7.6.8
	      - 4.7.6.7 Measure time between points T0 and T2

If time from 4.7.6.7 meets spec requirements, “Pass”, otherwise “Fail”


	 


	Test case 4.8
Quiescent transmitter output TC "Test case 4.7  Quiescent transmitter output" \f C \l "2" 
Clause 12.4.3 f)

	Step
	Action - Behavior
	Verdict

	4.8.3
	DUT H1 Power Supply set up as group 4 with waveform generator switched off and supply set to 32 V ± 0.1 V d.c. 

With DUT H1 signal wires connected and all other separate or auxiliary power connections disconnected, measure true r.m.s. noise.  If noise level does not exceed ( 1 mV r.m.s, “Pass”, otherwise “Fail”.

	  

	4.8.4
	With same test set up as 4.8.3, add necessary “separate” power to any auxiliary connections of the DUT.  Measure true r.m.s. noise with DUT powered but idle.  If noise level does not exceed ( 1 mV r.m.s, “Pass”, otherwise “Fail”.


	 

	4.8.5 a
	DUT H1 Power Supply set up as group 4 with waveform generator switched off and supply set to 9 V ± 0.1 V d.c. 

With DUT H1 signal wires connected and all other separate or auxiliary power connections disconnected, measure true r.m.s. noise.  If noise level does not exceed ( 1 mV r.m.s, “Pass”, otherwise “Fail”.


	 

	4.8.5 b
	With same test set up as 4.8.6 a, add necessary “separate” power to any auxiliary connections of the DUT.  Measure true r.m.s. noise with DUT powered but idle.  If noise level does not exceed ( 1 mV r.m.s, “Pass”, otherwise “Fail”.


	


Group 5 tests apply to all devices which draw any current from the H1 bus via signal conductors.  Most devices with multiple wires still draw power from the H1 bus.  True separately powered devices draw less than 10mA of current from the H1 bus, however, even a true separately powered device COULD fail the tests in group 5 unless they contain a voltage-mode MAU and draw 0mA from the H1 conductors.  If the DUT contains separate or aux power conductors and also draws current from the H1 bus, these tests should be executed while the separate or aux power is applied to the DUT so that it can be properly tested for conformance with the requirements of group 5.
If the device supports common software download, group 5 tests should also be executed a second time while the device is set to a software download state.  Many devices have a higher current during common software download.  A device in common software download state should still meet the requirements of group 5.  Add notes to this report as necessary to additional tests required for the DUT and the associated verdicts.  
	Test case 5.1
Maximum rate of change of quiescent current TC "Test case 5.1  Maximum rate of change of quiescent current" \f C \l "2" 
  (Part of Clause 12.7.3)

	Step
	Action - Behavior
	Verdict

	5.1.8
	Measure supply current changes throughout reception by DUT
	-

	
	Calculate maximum slew rate between each pair of sample points with supply voltage at 32 V d.c. ± 0.1 V d.c..  If slew rate meets spec requirements, “Pass”, otherwise “Fail”.
	 

	5.1.11
	Repeat steps 5.1.6 to 5.1.8
	-

	
	Calculate maximum slew rate between each pair of sample points with supply voltage at 9 V d.c. ± 0.1 V d.c.   If slew rate meets spec requirements, “Pass”, otherwise “Fail”.
	 


	Test case 5.2
Maximum current TC "Test case 5.2  Maximum current" \f C \l "2" 
(Part of Clause 12.7.3)

	Step
	Action - Behavior
	Verdict

	5.2.3
	(32V +/- 0.1V DC at DUT)

·  Measure DUT current and record as Itest.

·  If Itest measurement is <= DUT rated quiescent current from ICS Proforma item 1.3, “Pass”, otherwise “Fail”.
	

	5.2.5
	·  Remove bus power for 30 seconds.  Restore power at 32V DC while recording DUT power supply current. 

·  Measure supply current from 500 (s - 20 ms after DUT power is restored. If supply current is <= (20mA + DUT rated quiescent current) from ICS Proforma item 1.3, “Pass”, otherwise “Fail”.
	

	5.2.6
	(9V +/- 0.1V DC at DUT)

·  Measure DUT current and record as Itest.
·  If Itest measurement is <= DUT rated quiescent current from ICS Proforma item 1.3, “Pass”, otherwise “Fail”.
	

	5.2.8
	·  Remove bus power for 30 seconds.  

·  Restore power at 9V DC while recording DUT power supply current. Measure supply current from 500 (s - 20 ms after DUT power is restored.
·  If supply current is <= (20mA + DUT rated quiescent current) from ICS Proforma item 1.3, “Pass”, otherwise “Fail”.
	 


	Test case 6.1
Receiver sensitivity TC "Test case 6.1  Receiver sensitivity" \f C \l "2" 
Part of Clause 12.5.3

	Step
	Action - Behavior
	Verdict

	6.1.3
	(32V +/- 0.1V DC at DUT)

Set waveform generator to provide a communication signal that has a maximum amplitude of 160 mV pk-pk at the terminals of the DUT.  Transmit PN or PT, capture response from DUT and examine.  If valid PR or RT as defined for group 2, “Pass”, otherwise “Fail”. 
	 

	6.1.6
	(9V +/- 0.1V DC at DUT)

Set waveform generator to provide a communication signal that has a maximum amplitude of 160 mV pk-pk at the terminals of the DUT.  Transmit PN or PT, capture response from DUT and examine.  If valid PR or RT as defined for group 2, “Pass”, otherwise “Fail”.
	


	Test case 6.2
Receiver noise rejection
 TC "Test case 6.2  Receiver noise rejection" \f C \l "2" Part of Clause 12.5.3

	Step
	Action - Behavior
	Verdict

	6.2.3
	(32V +/- 0.1V DC at DUT)

Set waveform generator to provide a communication signal that has a minimum amplitude of 65 mV pk-pk at the terminals of the DUT.  Transmit PN or PT and capture response from DUT.  If no response from DUT (neither valid nor invalid waveform), “Pass”, otherwise “Fail”. 
	 

	6.2.6
	(9V +/- 0.1V DC at DUT)

Set waveform generator to provide a communication signal that has a minimum amplitude of 65 mV pk-pk at the terminals of the DUT.  Transmit PN or PT and capture response from DUT.  If no response from DUT (neither valid nor invalid waveform), “Pass”, otherwise “Fail”.
	


	Test case 6.3
Receiver jitter tolerance
 TC "Test case 6.2  Receiver noise rejection" \f C \l "2" Part of Clause 12.5.4

	Step
	Action - Behavior
	Verdict

	6.3.5
	(32V +/- 0.1V DC at DUT)

Set waveform generator to provide a communication signal that has a 1V pk-pk amplitude at the terminals of the DUT and that also includes +/- 3.2 µs jitter.  Transmit 1000 PN or PT frames and capture all responses from the DUT.  If DUT responds with PR or PT at least 999 times out of 1000, “Pass”, otherwise “Fail”. 
	 

	6.3.9
	(9V +/- 0.1V DC at DUT)

Set waveform generator to provide a communication signal that has a 1V pk-pk amplitude at the terminals of the DUT and that also includes +/- 3.2 µs jitter.  Transmit 1000 PN or PT frames and capture all responses from the DUT.  If DUT responds with PR or PT at least 999 times out of 1000, “Pass”, otherwise “Fail”.
	


	Test case 7.1
Operating voltage TC "Test case 7.1  Operating voltage" \f C \l "2" 
Part of Clause 12.7.2

	Step
	Action - Behavior
	Verdict

	7.1.3
	Supply set to 32V (  0.1 V d.c. at DUT with waveform generator for 155 mV ( 5 mV pk-pk at DUT. Transmit PN or PT, capture response from DUT and examine. If PR or RT is a valid waveform “Pass”, otherwise “Fail”.
	 

	7.1.5
	Supply set to 32V (  0.1 V d.c. at DUT with waveform generator for 1000 mV ( 5 mV pk-pk at DUT. Transmit PN or PT, capture response from DUT and examine. If PR or RT is a valid waveform “Pass”, otherwise “Fail”.
	 

	7.1.6 a
	Supply set to 9V (  0.1 V d.c. at DUT with waveform generator for 155 mV ( 5 mV pk-pk at DUT. Transmit PN or PT, capture response from DUT and examine. If PR or RT is a valid waveform “Pass”, otherwise “Fail”.
	 

	7.1.6.b
	Supply set to 9V (  0.1 V d.c. at DUT with waveform generator for 1000 mV ( 5 mV pk-pk at DUT. Transmit PN or PT, capture response from DUT and examine. If PR or RT is a valid waveform “Pass”, otherwise “Fail”.
	


	Test case 7.2
Withstand voltage TC "Test case 7.2  Withstand voltage" \f C \l "2" 
Part of Clause 12.7.2

	Step
	Action - Behavior
	Verdict

	7.2.6
	Set supply voltage at DUT to +35V DC and leave on for 10 seconds.  Turn off supply for 10 seconds, then back on and adjust voltage at DUT to +24V DC and set waveform generator for 155 mV ( 5 mV pk-pk at DUT.  Transmit PN or PT, capture response from DUT and examine.  If PR or RT is a valid waveform, “Pass”, otherwise “Fail” if waveform is invalid or if no waveform is captured.
	 

	7.2.9
	Set supply voltage at DUT to -35V DC and leave on for 10 seconds.  Turn off supply for 10 seconds, then back on and adjust voltage at DUT to +24V DC and set waveform generator for 155 mV ( 5 mV pk-pk at DUT.  Transmit PN or PT, capture response from DUT and examine.  If PR or RT is a valid waveform, “Pass”, otherwise “Fail” if waveform is invalid or if no waveform is captured.
	 


	Test case 7.3
Ripple sensitivity TC "Test case 7.3  Ripple sensitivity" \f C \l "2" 
Limited version of part of Clause 12.7.3

	Step
	Action - Behavior
	Verdict

	7.3.6
	Set supply voltage for + 32 V ( 0.1 V d.c. at the DUT.  
If non-I.S DUT (supports profiles 113, 114, 115, or 116) then superimpose 2V pk-pk ripple.  If I.S. DUT (supports profiles 111, 112, 511, or 512) then superimpose 200mV pk-pk ripple.  Set waveform generator to 155 mV ( 5 mV pk-pk at DUT.  Transmit PN or PT, capture response from DUT and examine PR or RT.  If a waveform is captured and is also a conformant waveform, “Pass”, otherwise “Fail”.
	 


	Test case 8.1
Common mode broadband interference susceptibility TC "Test case 8.1  Common mode broadband interference susceptibility" \f C \l "2" 
Part of clause 12.5.5 a)

	Step
	Action - Behavior
	Verdict

	8.1.5
	Set supply voltage for + 32 V ( 0.1 V d.c. at the DUT.  Set waveform generator to deliver 375 mV pk-pk at DUT.  Inject common mode sine wave as required in the test case.  Transmit PN or PT, counting valid & invalid PRs or RTs & failures to respond until frequency passes 2MHz and total count passes 60000.  If ( 10 PN or PT transmissions fail to elicit a valid PR or RT out of 60000, “Pass”, otherwise “Fail”.
	

	8.1.10
	Set supply voltage for + 9 V ( 0.1 V d.c. at the DUT.  Set waveform generator to deliver 375 mV pk-pk at DUT.  Inject common mode sine wave as required in the test case.  Transmit PN or PT, counting valid & invalid PRs or RTs & failures to respond until frequency passes 2MHz and total count passes 60000.  If ( 10 PN or PT transmissions fail to elicit a valid PR or RT out of 60000, “Pass”, otherwise “Fail”.
	 


	Test case 8.2
Common mode power frequency susceptibility TC "Test case 8.2  Common mode power frequency susceptibility" \f C \l "2" 
Part of clause 12.5.5 a)

	Step
	Action - Behavior
	Verdict

	8.2.5
	Set supply voltage for + 32 V ( 0.1 V d.c. at the DUT.  Set waveform generator to deliver 375 mV pk-pk at DUT.  Inject common mode sine wave as required in the test case.  Transmit PN or PT, counting valid & invalid PRs or RTs & failures to respond until total transmission count = 60000.  If ( 10 PN or PT transmissions fail to elicit a valid PR out of 60000, “Pass”, otherwise “Fail”.
	 

	8.2.10
	Set supply voltage for + 32 V ( 0.1 V d.c. at the DUT.  Set waveform generator to deliver 375 mV pk-pk at DUT.  Inject common mode sine wave as required in the test case.  Transmit PN or PT, counting valid & invalid PRs or RTs & failures to respond until total transmission count = 60000.  If ( 10 PN or PT transmissions fail to elicit a valid PR out of 60000, “Pass”, otherwise “Fail”.
	


	Test case 9.1
Input impedance TC "Test case 9.1  Input impedance" \f C \l "2" 

Clause 12.5.2

	Step
	Action - Behavior
	Verdict

	9.1.5
	Set supply voltage for + 32 V ( 0.1 V d.c. at the DUT.  Set sine wave amplitude V at DUT to 1.0 V pk-pk. ( 1 mV.  Set sine wave frequency to 7.80 kHz and wait for 10 ms.  Measure VS (Vpk-pk) across RS (100(); record |Z| (() = 100/ VS.  If impedance |Z| ( 3 k(, pass, otherwise fail.
	 

	9.1.6
	Set sine wave frequency to 15.625 kHz, wait 10 ms, Repeat 9.1.5.  If impedance |Z| ( 3 k(, pass, otherwise fail.
	 

	9.1.7
	Set sine wave frequency to 31.25 kHz, wait 10 ms, Repeat 9.1.5.  If impedance |Z| ( 3 k(, pass, otherwise fail.
	 

	9.1.8
	Set sine wave frequency to 39 kHz, wait 10 ms, Repeat 9.1.5.  If impedance |Z| ( 3 k(, pass, otherwise fail.
	 

	9.1.13
	Set supply voltage for + 9 V ( 0.1 V d.c. at the DUT.  Set sine wave amplitude V at DUT to 1.0 V pk-pk. ( 1 mV.  Set sine wave frequency to 7.80 kHz and wait for 10 ms.  Measure VS (Vpk-pk) across RS (100(); record |Z| (() = 100/ VS.  If impedance |Z| ( 3 k(, pass, otherwise fail.
	

	9.1.14
	Set sine wave frequency to 15.625 kHz, wait 10 ms, Repeat 9.1.13.  If impedance |Z| ( 3 k(, pass, otherwise fail.
	

	9.1.15
	Set sine wave frequency to 31.25 kHz, wait 10 ms, Repeat 9.1.5.  If impedance |Z| ( 3 k(, pass, otherwise fail.
	

	9.1.16
	Set sine wave frequency to 39 kHz, wait 10 ms, Repeat 9.1.5.  If impedance |Z| ( 3 k(, pass, otherwise fail.
	

	9.1.17
	For a 4-wire DUT, whether it is network powered or not, repeat 9.1.3 to 9.1.8 with the DUT separate or auxiliary power wires unpowered.  If impedance |Z| ( 3 k( at all four frequencies, pass, otherwise fail.
	 

	9.1.18
	For a 4-wire DUT, whether it is network powered or not, repeat 9.1.3 to 9.1.8 while switching the separate or auxiliary power wires of the DUT on and off.  If impedance |Z| ( 3 k( at all four frequencies, pass, otherwise fail.
	 


	Test case 9.2
Unbalanced capacitance TC "Test case 9.2  Unbalanced capacitance" \f C \l "2" 
Part of Clause 12.7.6

	Step
	Action - Behavior
	Verdict

	9.2.9
	Set supply voltage for + 9 V ( 0.1 V d.c. at the DUT.

Run test steps 9.2.1 through 9.2.8 with terminal ‘B’ grounded, and terminal ‘A’ ungrounded to calculate CA.  

Repeat 9.2.2 to 9.2.8.1; terminals ‘A’ grounded, ‘B’ ungrounded, and calculate CB.
If unbalanced capacitance |CA - CB| ( 250 pF, “Pass”, otherwise “Fail”.
	

	9.2.11
	Set supply voltage for + 9 V ( 0.1 V d.c. at the DUT.

Run test steps 9.2.1 through 9.2.8 with terminal ‘B’ grounded, and terminal ‘A’ ungrounded to calculate CA.  

Repeat 9.2.2 to 9.2.8.1; terminals ‘A’ grounded, ‘B’ ungrounded, and calculate CB.

If unbalanced capacitance |CA - CB| ( 250 pF, “Pass”, otherwise “Fail”.
	


	Test case 10.1
Device Coupler compatibility  TC "Test case 9.1  Input impedance" \f C \l "2" 



	Step
	Action - Behavior
	Verdict

	10.1.5.3
	Set up as shown in Figure 34 with RC = 111 Ohms and perform the test steps 10.1.1 through 10.1.5.  If signal amplitude is 0.75 V p-p to 1 V p-p, pass, otherwise fail.
	 

	10.1.9.3
	Change RC to 86 Ohms and perform the test steps 10.1.7 through 10.1.9.  If signal amplitude is 0.75 V p-p to 1 V p-p, pass, otherwise fail.
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