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1. Identification

1.1 Responsible for Test Campaign 

	Company
	

	Name
	

	Address
	

	Phone
	

	Fax
	

	Email
	


1.2 Commercial Contact Identification

	Company
	

	Name
	

	Address
	

	Phone
	

	Fax
	

	Email
	


1.3 Technical Contact Identification

	Company
	

	Name
	

	Address
	

	Phone
	

	Fax
	

	Email
	


1.4 Coupler Family Information and Device under Test (DUT)

	Coupler Family Information

	Manufacturer
	

	Product Name
	

	Coupler family model number(s) covered by this test report
	

	Number of spur connections for DUT Family (range)
	

	Product Revision(s)
	

	Profile Type:

161 – Foundation Wiring Block

162 – Foundation Device Coupler

163 – Foundation Isolated Device Coupler – bus powered

164 – Foundation Isolated Device Coupler – separately powered
	

	Device Under Test Information

	DUT model number being tested
	

	Number of spur connections for DUT in this test report
	

	Number of integrated terminators (0 or 1), and activation method (automatic, fixed or switchable) meeting IEC61158-2:2003 specification for terminators.
	

	Maximum Number of DUTs that are allowed to be installed per segment 
[Isolated Couplers only – N/A all others]
Note: This refers to the max allowable number of the tested coupler which can be on a single segment at one time.  This value should be in the customer data sheet.  The max allowable number of devices per segment for test cases 6.11 and 6.14 are derived from:

(Max number of couplers per segment) * (Number of ports on the coupler tested in this test report) = Max allowable number of devices per segment 
	

	Is DUT an active repeater?       Yes / No 
[Isolated Couplers only – N/A all others]
	

	DUT Power and Current Definitions

	Definition
	Name
	Value

	Voltage input range, minimum/maximum (V)
	(Vtmin), (Vtmax)
	

	Maximum spur voltage drop (V) 
[N/A for isolated couplers]

	(Vdsmax)
	

	Maximum voltage drop (V)
	(Vdtmax)
	

	Maximum short circuit current per spur (mA) 
	(ISsc)
	

	Maximum rated input current  Trunk IN to Trunk OUT
	(Itmax)
	

	Maximum quiescent current (mA)  (Maximum rated trunk input current with no load)
	(Itqmax)
	

	Maximum field device current available per spur (mA)
	(Islim)
	

	Operating temperature range, minimum - maximum (ºC)
	(Tmin) , (Tmax)
	

	Maximum Rated Trunk Input current at maximum rated voltage with 20mA load on only one spur. 
[Isolated Couplers only – N/A all others]

	(Itvmax)
	

	Maximum Rated Trunk Input current at minimum rated voltage with 20mA load on only one spur. 
[Isolated Couplers only – N/A all others]

	(Itvmin)
	

	Maximum Rated Trunk input current at maximum rated voltage with 20mA load on all spurs 
[Isolated Couplers only – N/A all others]

	(ItV max 20mA)
	

	Maximum Rated Trunk input current at minimum rated voltage with 20mA load on all spurs 
[Isolated Couplers only – N/A all others]

	(ItV min 20mA)
	

	Maximum Rated Trunk input current at maximum rated voltage with 20mA load on all spurs with one spur shorted
[Isolated Couplers only – N/A all others]

	(ItV max 20mA + SC)
	

	Maximum Rated Trunk input current at minimum rated voltage with 20mA load on all spurs with one spur shorted 
[Isolated Couplers only – N/A all others]

	(ItV min 20mA + SC)
	

	Maximum Rated Trunk input current at maximum rated voltage with max load (Islim) on all spurs 
[Isolated Couplers only – N/A all others]

	(ItV max max load)
	

	Maximum Rated Trunk input current at minimum rated voltage with max load (Islim) on all spurs 
[Isolated Couplers only – N/A all others]

	(ItV min max load)
	

	Minimum Specified Spur Output Voltage
[Isolated Couplers only – N/A all others]
	(Vsmin)
	

	Does DUT provide electrical isolation between the trunk shields and spur shields?  Yes / No
If yes, this statement should be found in the customer data sheet.
	---
	

	Does DUT provide galvanic isolation between the spur outputs?  
Yes / No

If yes, this should also be found in the customer data sheet.
	---
	


1.5 Test Campaign 

	FF-846 Device Coupler Test Specification Version
	

	Test Completion Date
	


1.6 Test Equipment

Indicate the test equipment used during the test procedures and calibration dates.

	Item
	Calibration

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2. Test Results Summary
2.1 Foundation Device Couplers or Foundation Wiring Blocks (Profiles 161 and 162 only)
For each test result, indicate PASS, FAIL or N/A.  Include a short summary for FAIL or N/A results.  If the device is an isolated coupler, skip the summary information for 5.x test cases and move on to section 2.2 for the 6.x test case summary.  
	Section
	Verdict
	Notes

	5.1
	
	(5.1.12 n/a if DUT has no trunk out connection)


	5.1 Data Sheet
	
	Standard customer data sheet for the DUT must be inserted here or supplied as an appendix / attachment to the test report.

	5.2
	
	(5.2.5-5.2.6 n/a for 161-Foundation Wiring Block)



	5.3
	
	(5.3.2, 5.3.4, and 5.3.6 n/a for 161-Foundation Wiring Block)
(5.3.5, 5.3.6 n/a for DUT that can not be turned off)


	5.3 Scope 
	
	Report is not complete without scope traces for this test case


	5.4
	
	

	5.5
	
	(n/a for 161-Foundation Wiring Block)



	5.5 Scope 
	
	Report is not complete without scope traces for this test case 

	5.6
	
	(n/a for 161-Foundation Wiring Block)



	5.6 Scope 
	
	Report is not complete without scope traces for this test case 

	5.7
	
	(n/a for 161-Foundation Wiring Block)



	5.7 Scope 
	
	Report is not complete without scope traces for this test case 

	5.8
	
	(n/a for 161-Foundation Wiring Block)



	5.8 Scope 
	
	Report is not complete without scope traces for this test case 

	5.9
	
	(5.9.3, 5.9.4 n/a if DUT doesn’t support grounding)



	5.9 Scope 
	
	Report is not complete without scope traces for this test case

	5.10
	
	

	5.11
	
	(5.11.2 n/a for 161-Foundation Wiring Block)



	5.12
	
	

	5.13
	
	(5.13.11 and 5.13.13 n/a for 161-Foundation Wiring Block)



	5.13 Scope 
	
	Report is not complete without scope traces for this test case

	5.14
	
	(5.14.3 and 5.14.4 n/a for 161-Foundation Wiring Block)



	5.15
	
	

	5.15 Scope 
	
	Report is not complete without waveform captures for this test case 

	5.16
	
	

	5.16 Scope 
	
	Report is not complete without LAS waveform captures for this test case 

	5.17
	
	(5.17.2 n/a if DUT has no ground stud or other conductive enclosure components)




2.2 Foundation Isolated Device Couplers (Profiles 163 and 164 only)

For each test result, indicate PASS, FAIL or N/A.  Include a short summary for FAIL or N/A results.  If the device is profile 161 or 162, this summary information can be skipped as it does not apply to tests executed for this device.  
	Section
	Verdict
	Notes

	6.1
	
	

	6.1 Data Sheet
	
	Standard customer data sheet for the DUT should be inserted here or supplied as an appendix / attachment to the test report.

	6.2
	
	

	6.3
	
	

	6.4
	
	

	6.4 Scope
	
	Report is not complete without scope traces for this test case 

	6.5
	
	(6.5.2 and 6.5.4 n/a if DUT doesn’t support grounding)


	6.5 Scope
	
	Report is not complete without scope traces for this test case 

	6.6
	
	

	6.7
	
	(Test fails if Islim, Vtmin, Vtmax and Vsmin are not specified in provided DUT data  sheet)


	6.8
	
	(Entire test is N/A if DUT includes only trunk in connection with no trunk out.)
(Test fails if Itmax, Vtmin, Vtmax and Vdtmax are not specified in provided DUT data sheet)



	6.9
	
	

	6.9 Scope
	
	Report is not complete without scope traces for this test case 

	6.10
	
	(Calculated cable length must be given in 6.10.1)


	6.10 Scope
	
	Report is not complete without scope traces for this test case

	6.11
	
	(Ignore test 6.11.6 if the DUT is a 16 spur coupler and only one can be attached to one segment)


	6.11 Scope
	
	Report is not complete without scope traces for this test case 

	6.12
	
	

	6.12 Scope
	
	Report is not complete without scope traces for this test case 

	6.13
	
	(Step 6.13.2 is required ONLY if coupler contains any ground stud or other conductive enclosure components)

(Step 6.13.4 is required ONLY if coupler provides galvanic isolation between spur outputs)

(Step 6.13.5 is required ONLY if coupler is powered externally (4-wire-device))

(Test of shield connection is required ONLY if the data sheet quotes that the shields of trunk and spur are isolated)



	6.14
	
	

	6.14 Scope
	
	Report is not complete without scope traces for this test case 

	6.15
	
	(Step 6.15.7 is required ONLY if the coupler includes an active repeater)

(Step 6.15.8 – 6.15.9 are required ONLY if the coupler is externally powered or a 4-wire design)



	6.15 Scope
	
	Report is not complete without scope traces for this test case


3. Test Results – Foundation Wiring Block / Foundation Device Coupler

(Profile 161/162)
5.1 Product Definition

	Test Step
	Requirement
	Value
	Verdict

	5.1.1
	Verify product data sheet (model, # of spurs, short circuit protection, applicable LEDs, terminators, and wiring connector types match the report)
	---
	

	5.1.2
	Voltage rating minimum and maximum in report matches data sheet. (Vtmin), (Vtmax).
	
	

	5.1.3
	Verify maximum rated input current from data sheet matches report. (Itmax).
	
	

	5.1.4
	Temperature rating minimum and maximum from data sheet matches report. (Tmin), (Tmax).
	
	

	5.1.5
	Maximum quiescent current load from data sheet matches test report. (Itqmax).
	
	

	5.1.6
	Maximum steady state DC device current available per spur (Islim) from data sheet matches test report.  (Value must not include signalling current).
	
	

	5.1.6.1
	If spur current is marked on the DUT, is it the max rated spur output current from the product data sheet?  (Islim)
	
	

	5.1.7
	Maximum short circuit current per spur from data sheet matches test report.(ISsc).
	---
	

	5.1.8
	Installation requirements and details are available from product data sheet. (May be on separate document from DUT datasheet, but the separate document must be referenced from the datasheet).
	---
	

	5.1.9
	Applicable certification ratings are identified on product data sheet.
	---
	

	5.1.10
	Description in data sheet promotes one device per spur.
	---
	

	5.1.11
	If DUT uses fitted trunk and spur connections, does it meet connector requirements of FF-844 and:
1.  The nut is either captive or non-rotating.

2.  The connector keyway orientation is controlled for both side entry and top entry boxes so the 90 degree payout cables don’t interfere with each other.

3.  The indicator placements are controlled so that the cables don’t obscure the indicators.
	---
	

	5.1.12
	Maximum voltage drop (Trunk in – Trunk out) (Vdtmax) on data sheet matches test report.

(NA if DUT does not have a trunk out connection.)
	
	

	5.1.13
	Maximum voltage drop (Trunk in – Spur out) (Vdsmax) in test report matches data sheet.
	
	


< Insert DUT data sheet supplied to customer here >

5.2 DUT Withstand Voltage and Temperature Soak Test

	Test Step
	Measurement
	Value @ Tmax
	Verdict

	5.2.2
	LEDs operate correctly and no high or abnormal progression of quiescent current above normal DUT quiescent current (Itqmax) with input voltage set to +35 VDC observed for at least 1 minute.
	
	

	5.2.3
	LEDs operate correctly and no high or abnormal progression of quiescent current above normal DUT quiescent current (Itqmax) with input voltage set to +35 VDC. - (supply off for min. 10 seconds then back on for min. 1 minute).
	
	

	5.2.4
	LEDs operate correctly (indicate reverse polarity) and no high or abnormal progression of quiescent current above normal DUT quiescent current (Itqmax) with input voltage set to -35 VDC (reverse polarity) observed for at least 1 minute.
	
	

	5.2.5
	Maximum input voltage with one shorted spur, all other spurs loaded (or for intrinsically safe, use Vtmax): 

Is trunk current < [Itqmax + (n-1)IsLIM + Issc in short circuit]
	
	

	5.2.6
	Is voltage on all non-shorted spurs  > 9.3 VDC
	
	

	5.2.7
	With all spurs loaded and short removed:

Is trunk current < [Itqmax + (n)IsLIM]
	
	

	5.2.8
	Is voltage on all spurs  > 9.3 VDC
	
	

	5.2.9
	Power LED indicates reverse connection (LED is OFF) when input voltage is set to -32 VDC (reverse polarity). 

(For intrinsically safe or other voltage limiting systems, use Uin).
	---
	


5.3 DUT Input Impedance

	Record the number of spurs attached to the DUT
	


	Test Step
	Measurement
	Z Value @ (Vtmin)
	Z Value @ (Vtmax)
	Verdict

	5.3.1 (Vtmax)


	Z  @ 7.8 kHz
	---
	
	

	
	Z  @ 15.6 kHz
	---
	
	

	
	Z  @ 31.25 kHz
	---
	
	

	
	Z  @ 39.1 kHz
	---
	
	

	5.3.2 (Vtmax)


	Z (with a shorted spur) @ 7.8 kHz
	---
	
	

	
	Z (with a shorted spur) @ 15.6 kHz
	---
	
	

	
	Z (with a shorted spur) @ 31.25 kHz
	---
	
	

	
	Z (with a shorted spur) @ 39.1 kHz
	---
	
	

	5.3.3 (Vtmin)
	Z  @ 7.8 kHz
	
	---
	

	
	Z  @ 15.6 kHz
	
	---
	

	
	Z  @ 31.25 kHz
	
	---
	

	
	Z  @ 39.1 kHz
	
	---
	

	5.3.4 (Vtmin)
	Z (with a shorted spur) @ 7.8 kHz
	
	---
	

	
	Z (with a shorted spur) @ 15.6 kHz
	
	---
	

	
	Z (with a shorted spur) @ 31.25 kHz
	
	---
	

	
	Z (with a shorted spur) @ 39.1 kHz
	
	---
	

	5.3.5
	DUT off, Z  @ 7.8 kHz
	
	

	
	DUT off, Z  @ 15.6 kHz
	
	

	
	DUT off, Z  @ 31.25 kHz
	
	

	
	DUT off, Z  @ 39.1 kHz
	
	

	5.3.6
	DUT off, Z (with a shorted spur) @ 
7.8 kHz
	
	

	
	DUT off, Z (with a shorted spur) @ 
15.6 kHz
	
	

	
	DUT off, Z (with a shorted spur) @ 
31.25 kHz
	
	

	
	DUT off, Z (with a shorted spur) @ 
39.1 kHz
	
	


< Insert scope captures of peak-to-peak voltages here with appropriate labels>

5.4 Capacitative Unbalance to Ground (Use either RCL Meter Method or Balance Method)
RCL Meter Method:

	Test Step
	Measurement
	Value
	Verdict

	5.4.2.1
	Record CA  
	
	---


	5.4.2.3
	Record CB  
	
	---

	5.4.2.5
	CImbalance @Vtmin at any frequency between 7 kHz and 40 kHz

(CImbalance= |CA -CB|)
	
	

	5.4.3.5
	Record CA  
	
	

	5.4.3.7
	Record CB  
	
	

	5.4.3.9
	CImbalance @Vtmax at any frequency between 7 kHz and 40 kHz

(CImbalance= |CA -CB|)
Record CImbalance
	
	


Balance Method:
	Test Step
	Measurement
	Value
	Verdict

	5.4.4.5
	Record C2A=Cvar at voltage minimum with DUT disconnected.
	
	---

	5.4.5.2
	Minimum deflection is clearly visible when DUT connected? (Yes or No for value)
	
	

	5.4.5.3
	Record C2B=Cvar at voltage minimum with DUT connected.
	
	---

	5.4.6.2
	Calculate and record 

ΔC=|C2A – C2B| 

	
	


5.5 Short Circuit Reaction Time 

	Test Step
	Measurement
	Value 
	Verdict

	5.5.1.3
	Record Itmeas(a) @ Vtmax
	
	---

	5.5.2.4
	Current on Trunk from t=10 to t=500µs
	
	

	5.5.3.2
	Record Itmeas(b) @ Vtmin
	
	---

	5.5.4.4
	Current on Trunk from t=10 to t=500µs
	
	


< Insert scope captures here with appropriate labels>

5.6 Adding/Removing a Device or Short Circuit on a Spur
	Test Step
	Measurement
	Value (Vtmin)
	Value (Vtmax)
	Verdict

	5.6.1.4
	Near short:

SPUR 1 voltage  @ 500µsec.
	
	---
	

	5.6.2.4
	
	---
	
	

	5.6.1.8
	Near short:

SPUR 1 voltage @ 500µsec.
	
	---
	

	5.6.2.8
	
	---
	
	

	5.6.3.4
	Short:

SPUR 1 voltage @ 500µsec.
	
	---
	

	5.6.4.4
	
	---
	
	

	5.6.3.8
	Short:

SPUR 1 voltage @ 500µsec.
	
	---
	

	5.6.4.8
	
	---
	
	


< Insert scope captures here with appropriate labels>

5.7 Circuit stability with resistive spur faults and short circuit.

	Test Step
	Measurement
	Value (Vtmin)
	Value (Vtmax)
	Verdict

	5.7.1.6
	Resistive Spur Fault:

Record amplitude (mV p-p) 

 
	
	---
	

	5.7.2.5
	
	---
	
	

	5.7.3.5
	Intermittent Disturbance By Short Circuit:

DC spur voltage  

Record amplitude (mV p-p)


	---
	
	

	5.7.4.4
	
	
	---
	

	5.7.3a.5
	Continuous Noise By Short Circuit:

DC spur voltage  

Record amplitude (mV rms)


	---
	
	

	5.7.4a.5
	
	
	---
	


< Insert scope captures here with appropriate labels>

5.8 Total Trunk Current with One Spur Short-Circuit

	Test Step
	Measurement
	Value
	Verdict

	5.8.1.5
	Record I(spur) @Tmin and Vtmin

	
	

	5.8.1.8
	Record I(trunk) @Tmin and Vtmin


	
	

	5.8.2.5
	Record I(spur) @Tmax and Vtmax

	
	

	5.8.2.8
	Record I(trunk) @Tmax and Vtmax


	
	


  Note:  Issc for foldback designs accounts for the maximum current drawn up to and including its foldback state.
< Insert scope captures here with appropriate labels>

5.9 DUT Isolation from Ground
	Test Step
	Measurement
	Value
	Verdict

	5.9.1
	Trunk Voltage Vyz (DC test)
	
	---

	
	Trunk Voltage Vxy (DC test)
	
	---

	
	Is Vyz ( Vxy ?
	---
	

	5.9.2
	Trunk Voltage  (AC test)
	
	

	5.9.3
	DUT with ground, Trunk Voltage Vyz (DC test)
	
	---

	
	DUT with ground, Trunk Voltage Vxy (DC test)
	
	---

	
	DUT with ground, Trunk Voltage Vyz ( Vxy (DC test)
	---
	

	5.9.4
	DUT with ground, Trunk Voltage  (AC test)
	
	


 < Insert scope captures here with appropriate labels>

 5.10 Quiescent Current

	Test Step
	Measurement
	Value (Vtmin)
	Value (Vtmax)
	Verdict

	5.10.1.5 


	Is I ≤ manufacturers specified quiescent current (Itqmax)
	---
	
	

	5.10.2.3
	Is I ≤ manufacturers specified quiescent current (Itqmax)
	
	---
	

	5.10.3.5
	DUT Terminator ON:

Is I ≤ manufacturers specified quiescent current (Itqmax)
	---
	
	


5.11 Spur Voltage Drop

	Test Step
	Measurement
	Value
	Verdict

	5.11.1
	Spurs loaded

(VΔ = Vtmin – V Spur  )

Is VΔ < = Vdsmax?
	Vtmin  
	

	
	
	V Spur  
	

	
	
	VΔ
	

	5.11.2
	(N-1) Spurs loaded + 1 Shorted Spur

(VΔ = Vtmin - V Spur  )

Is VΔ < = Vdsmax?
	Vtmin  
	

	
	
	V Spur  
	

	
	
	VΔ
	


5.12 Voltage Drop, Trunk In to Trunk Out

	Test Step
	Measurement
	Value @ Itmax
	Verdict

	5.12.1
	Resistive Load set to draw maximum specified trunk current IDUT

(VΔ = VTrunk_In  - VTrunk_out)
Is VΔ < = Vdtmax?
	VTrunk_In
	

	
	
	VTrunk_out
	

	
	
	VΔ
	


5.13 Start-Up Characteristic 
	Test Step
	Measurement
	Value
	Verdict

	5.13.2.3a

	Verify current values  @ Vtmin
(Max current from 500 Microseconds to 
20 milliseconds <=Itqmax + 60mA)


	
	

	5.13.2.3b
	Verify current values  @ Vtmin
(Max current after 20 milliseconds <=Itqmax + 20mA)


	
	

	5.13.4.3a
	Verify current values  @ Vtmax
(Max current from 500 Microseconds to 
20 milliseconds <=Itqmax + 60mA)


	
	

	5.13.4.3b
	Verify current values  @ Vtmax
(Max current after 20 milliseconds <=Itqmax + 20mA)


	
	

	5.13.5.5
	Record the stable value of the spur voltages
	
	

	5.13.7.2

	DC current |slew rate| under all operating conditions @Vtmin

	
	

	5.13.9.2
	DC current |slew rate| under all operating conditions @ Vtmax

	
	

	5.13.11.2
	One Spur Shorted:

DC current |slew rate| under all operating conditions @Vtmin

	
	

	5.13.13.2
	One Spur Shorted:

DC current |slew rate| under all operating conditions @Vtmax

	
	


  < Insert scope captures here with appropriate labels>

5.14 Continuous Noise Generation Test

	Test Step
	Measurement
	Value (mVrms)
	Verdict

	5.14.1.3
	RMS voltage at Vtmax, no DUT or loads connected (PSU Noise).
	
	---

	5.14.2.4
	RMS voltage at Vtmax, DUT connected and unloaded
	
	

	5.14.3.5
	RMS voltage at Vtmax, one spur shorted, remaining spurs unloaded.
	
	

	5.14.4.5
	RMS voltage at Vtmax, one spur shorted, remaining spurs loaded.
	
	


5.15 Minimum Load Test
	Test Step
	Measurement
	Value
	Verdict

	5.15.2.2
	Is Power LED on when DUT is connected with no load at Vtmin?  (YES/NO)
	
	

	5.15.3.2
	Vtmin, no loads:

Recorded waveforms are complying with IEC61158-2 for signal bias and amplitude.  


	---
	

	
	Record the (trunk amplitude - spur amplitude)  
	
	

	5.15.4.2
	Is Power LED on when DUT is connected with no load at Vtmax?  (YES/NO)
	
	

	5.15.5.2
	Vtmax, no loads:

Recorded waveforms are complying with IEC61158-2 for signal bias and amplitude.  
	---
	

	
	Record the (trunk amplitude - spur amplitude)  
	
	

	5.15.8.2
	Vtmin, connect spur1 to voltage mode MAU simulator:

Recorded waveform(s) at the trunk terminals of the DUT are complying with IEC61168-2 for signal bias?

Recorded waveforms at the spur terminals are complying with IEC61168-2 for signal bias?
	---
	

	5.15.10.2
	Vtmax, connect spurs to voltage mode MAU simulator:
Recorded waveform(s) at the trunk terminals of the DUT are complying with IEC61168-2 for signal bias?

Recorded waveforms at the spur terminals are complying with IEC61168-2 for signal bias?
	---
	


<Include waveform captures here with appropriate labels>

5.16 Common Intermediate Impedance Test

	Test Step
	Measurement
	Value
	Verdict

	5.16.2.2
	T1 amplitude (mVp-p)
	
	---

	
	S2 amplitude (mVp-p)
	
	---

	
	Is S2 less than or equal to (T1+50mV p-p)?
	---
	


<Include LAS waveform captures here with appropriate labels>

5.17 High Potential Test
	Test Step
	Measurement
	Value of leakage current
	Verdict

	5.17.1.6
	High potential test between (H1+/H1-) and (shield).

HiPot apparatus set to 444Vrms/635VDC with current limit of 5mA

	
	

	5.17.2.6
	High potential test between (H1+/H1-/Shield) and (ground).

HiPot apparatus set to 444Vrms/635VDC with current limit of 5mA

N/A if coupler does not contain ground stud or other conductive enclosure components.
	
	


4. Test Results – Foundation Isolated Device Coupler (Profile 163/164)
6.1 Product Definition

	Test Step
	Requirement
	Value
	Verdict

	6.1.1
	Identify maximum rated trunk input current with no load   (Itqmax) from data sheet.
	---
	

	6.1.2
	Identify voltage rating minimum and maximum (Vtmin), (Vtmax) from data sheet.
	
	
	

	6.1.3
	Identify maximum rated input current Trunk IN to Trunk OUT (Itmax) from data sheet.
	
	

	6.1.4
	Identify temperature rating minimum and maximum (Tmin), (Tmax) from data sheet.
	
	
	

	6.1.5
	Identify maximum rated trunk input current at maximum rated voltage with 20mA load on only one spur (Itvmax) from data sheet.
	
	

	6.1.6
	Identify maximum rated trunk input current at minimum rated voltage with 20mA load on only one spur (Itvmin) from data sheet.
	
	

	6.1.7
	Identify maximum rated trunk input current at maximum rated voltage with 20mA load on all spurs (ItVmax 20mA) from data sheet.
	
	

	6.1.8
	Identify maximum rated trunk input current at minimum rated voltage with 20mA load on all spurs (ItVmin 20mA) from data sheet.
	
	

	6.1.9
	Identify maximum rated trunk input current at maximum rated voltage with 20mA load on all spurs with one spur shorted (ItVmax 20mA+SC) from data sheet.
	
	

	6.1.10
	Identify maximum rated trunk input current at minimum rated voltage with 20mA load on all spurs with one spur shorted (ItVmin 20mA+SC) from data sheet.
	
	

	6.1.11
	Identify maximum rated trunk input current at maximum rated voltage with maximum rated loads on all spurs (ItVmax max load) from data sheet.
	
	

	6.1.12
	Identify maximum rated trunk input current at minimum rated voltage with maximum rated loads on all spurs (ItVmin max load) from data sheet.
	
	

	6.1.13
	Identify maximum voltage drop from Trunk IN to Trunk OUT (if the DUT includes a Trunk OUT connection) (Vdtmax) from data sheet.
	
	

	6.1.14
	Identify maximum number of devices that are allowed to be installed per segment from data sheet.
	
	

	6.1.15
	Identify the maximum steady state DC device current available per spur (Value must not included signaling current) (Islim) from data sheet.
	
	

	6.1.16
	Identify minimum specified spur output voltage (Vsmin) from data sheet
	
	


< Insert DUT data sheet supplied to customer here >

6.2 DUT Withstand Voltage and Temperature Soak Test

	Test Step
	Measurement
	Value @ Tmax 
	Verdict

	6.2.1.5
	After subjecting DUT to +/-35V DC for 1 hour at Tmax, is trunk current less than ItVmax max load with all spurs at Islim after switching the DUT input voltage back to 32V?  
	
	

	6.2.1.7
	Is Power LED on in 6.2.1.5?
	
	

	6.2.2.2
	With 32V DC DUT input voltage , verify voltage on all spurs  >= Vsmin
	
	

	6.2.3.2
	With -32V DC DUT input voltage, verify power LED is indicating OFF (reverse polarity).
	
	


6.3 Capacitance Unbalance Test
(Use either RCL Meter Method or Balance Method)

RCL Meter Method:

	Test Step
	Measurement
	Value
	Verdict

	6.3.2.1
	Record CA  
	
	---


	6.3.2.3
	Record CB  
	
	---

	6.3.2.5
	CImbalance @Vtmin at any frequency between 7 kHz and 40 kHz

(CImbalance= |CA -CB|)
	
	

	6.3.3.5
	Record CA  
	
	

	6.3.3.7
	Record CB  
	
	

	6.3.3.9
	CImbalance @Vtmax at any frequency between 7 kHz and 40 kHz

(CImbalance= |CA –CB|)
Record CImbalance
	
	

	
	FOR EXTERNALLY POWERED or 4-WIRE COUPLERS ONLY
	
	

	6.3.4.1
	Record CA  
	
	

	6.3.4.3
	Record CB  
	
	

	6.3.4.5
	CImbalance with external power removed and both power conductors shorted to ground
(CImbalance= |CA -CB|)
	
	


Balance Method:
	Test Step
	Measurement
	Value
	Verdict

	6.3.6.5
	Record C2A=Cvar at voltage minimum with DUT disconnected.
	
	---

	6.3.7.2
	Minimum deflection is clearly visible when DUT connected? (Yes or No for value)
	
	

	6.3.7.3
	Record C2B=Cvar at voltage minimum with DUT connected.
	
	---

	6.3.8.2
	Calculate and record 

ΔC=|C2A – C2B| 

	
	

	
	FOR EXTERNALLY POWERED or 4-WIRE COUPLERS ONLY
	
	

	6.3.9.4a
	Record C2A=Cvar at voltage minimum with DUT disconnected.
	
	

	6.3.9.4b


	Minimum deflection is clearly visible when DUT connected? (Yes or No for value)
	
	

	6.3.9.5
	Record C2B=Cvar at voltage minimum with DUT connected.
	
	

	6.3.10.2
	Calculate and record Capacitive Unbalance with external power removed and both power conductors shorted to ground

∆C=|C2A-C2B|
	
	


6.4 Circuit Stability with Resistive Spur Faults and Spur Short Circuit
	Test Step
	Measurement
	Value (Vtmin)
	Value (Vtmax)
	Verdict

	6.4.1.6
	Intermittent Disturbance caused by Resistive Spur Fault:

Trunk voltage stability – record worst case disturbance reading
	
	---
	

	6.4.2.5
	
	---
	
	

	6.4.3.5
	Intermittent Disturbance caused by short circuit:

SPUR 1 voltage (worst case disturbance or oscillation reading).
	---
	
	

	6.4.5.4
	
	
	---
	

	6.4.4.5
	Continuous Noise caused by short circuit:
SPUR 1 voltage in mVrms (worst case noise reading) 
	---
	
	

	6.4.6.5
	
	
	---
	


< Insert scope captures here with appropriate labels>
6.5 Signal Isolation Test
	Test Step
	Measurement
	Value
	Verdict

	Test 6.5.1.5 is required for all tested isolated couplers.

	6.5.1.5
	AC Impedance Between Signal and Shield:
Record voltage measurement:
	
	

	Run 6.5.2.5 only if DUT has a ground stud or other conductive enclosure components, otherwise answer N/A – DUT has no ground

	6.5.2.5 


	AC Impedance Between Signal+Shield and Ground:
Record voltage measurement:
	
	

	Tests 6.5.3.4 – 6.5.3.5 is required for all tested isolated couplers.

	6.5.3.4a
	DC Isolation Between Signal and Shield:
Record UDUT
	
	---

	6.5.3.4b
	Record UR
	
	---

	6.5.3.5
	Is UDUT >= UR ?
	
	

	Execute  6.5.4.4 – 6.5.4.5 only if DUT has a ground stud or other conductive enclosure components, otherwise answer N/A – DUT has no ground

	6.5.4.4a
	DC Isolation Between Signal+Shield and Ground:

Record UDUT


	
	---

	6.5.4.4b
	Record UR


	
	---

	6.5.4.5
	If UDUT >= UR pass, otherwise fail


	
	


< Insert scope captures here with appropriate labels>

 6.6 Quiescent Current Test
	Test Step
	Measurement
	Value (Vtmin)
	Value (Vtmax)
	Verdict

	6.6.1.6 


	Trunk Current at Vtmax with spurs unloaded:

Is Imeas1 ≤ manufacturers specified quiescent current (Itqmax)
	---
	
	

	6.6.2.3
	Trunk Current at Vtmin with spurs unloaded:

Is Imeas1 ≤ manufacturers specified quiescent current (Itqmax)
	
	---
	

	6.6.3.5
	Trunk Current at Vtmax with 20mA load on spurs:

Is Imeas1 ≤ manufacturers specified current (Itv max 20mA)
	---
	
	

	6.6.4.3
	Trunk Current at Vtmin with 20mA load on spurs:

Is Imeas1 ≤ manufacturers specified current (Itv min 20mA)
	
	---
	

	6.6.5.4
	Trunk Current at Vtmax with 20mA load on spurs and one short circuit:

Is Imeas1 ≤ manufacturers specified current (Itv max 20mA + SC)
	---
	
	

	6.6.6.3
	Trunk Current at Vtmin with 20mA load on spurs and one short circuit:

Is Imeas1 ≤ manufacturers specified current (Itv min 20mA + SC)
	
	---
	

	6.6.7.4
	Trunk Current at Vtmax and spurs at maximum load:

Is Imeas1 ≤ manufacturers specified current (Itv max max load)
	---
	
	

	6.6.8.3
	Trunk Current at Vtmin and spurs at maximum load:

Is Imeas1 ≤ manufacturers specified current (Itv min max load)
	
	---
	


6.7 Spur Output Voltage Characteristics
	Test Step
	Measurement
	Vspur Value (@Vtmin)
	Vspur Value (@Vtmax)
	Verdict

	6.7.1.6
	Spur Output Voltage at Vtmin, DUT fully loaded, T=20˚C:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin
	
	---
	

	6.7.2.4
	Spur Output Voltage at Vtmax, DUT fully loaded, T=20˚C:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin

	---
	
	

	6.7.3.5
	Spur Output Voltage at Vtmin, one short, T=20˚C:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin
	
	---
	

	6.7.4.5
	Spur Output Voltage at Vtmax, one short, T=20˚C:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin

	---
	
	

	6.7.5.6
	Spur Output Voltage at Vtmin, DUT fully loaded, T=Tmax:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin
	
	---
	

	6.7.6.4
	Spur Output Voltage at Vtmax, DUT fully loaded, T=Tmax:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin

	---
	
	

	6.7.7.5
	Spur Output Voltage at Vtmin, one short, T=Tmax:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin
	
	---
	

	6.7.8.5
	Spur Output Voltage at Vtmax, one short, T=Tmax:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin

	---
	
	

	6.7.9.6
	Spur Output Voltage at Vtmin, DUT fully loaded, T=Tmin:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin
	
	---
	

	6.7.10.4
	Spur Output Voltage at Vtmax, DUT fully loaded, T=Tmin:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin

	---
	
	

	6.7.11.5
	Spur Output Voltage at Vtmin, one short, T=Tmin:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin
	
	---
	

	6.7.12.5
	Spur Output Voltage at Vtmax, one short, T=Tmin:

Confirm Vspur > manufacturer’s quoted minimum spur output voltage Vsmin

	---
	
	


Notes:
1. All tests fail if Islim, Vtmin, Vtmax, and Vsmin are not specified in vendor data sheet.

6.8  Voltage Drop, Trunk-In to Trunk-Out

	Test Step
	Measurement
	Value @ Itmax
	Verdict

	6.8.1
	Voltage drop at Vtmax

(VΔ = VTrunk_In  - VTrunk_out)
Is VΔ < = Vdtmax?
	VTrunk_In
	

	
	
	VTrunk_out
	

	
	
	VΔ
	

	6.8.2
	Voltage drop at Vtmin

(VΔ = VTrunk_In  - VTrunk_out)
Is VΔ < = Vdtmax?
	VTrunk_In
	

	
	
	VTrunk_out
	

	
	
	VΔ
	


Notes:

1. Tests are not applicable if DUT has no Trunk Out connection.
2. All tests fail if Itmax, Vtmin, Vtmax, and Vdtmax are not specified in vendor data sheet.
3. Typical Ex certified device couplers will have a very low resistance path from trunk in to trunk out.  The rating for the approval must be specified on the data sheet.  If the voltage drop at the test current is lower than 100mV, or lower than 100mV when normalized to 1A, then a figure of “zero volts” can be used in the data sheet.
6.9 Trunk Inrush Test
	Test Step
	Measurement
	Value
	Verdict

	6.9.1.3
	Trunk in-rush at Vtmin, DUT with one spur loaded:
Record Qmeas

	
	---

	6.9.1.5
	Compare Qmeas to ItVmin.  
Is Qmeas less than ItVmin?
	
	

	6.9.1.11
	Verify that after 
T0 + 500microseconds, any current pulse does not exceed 2*(ItVmin) and does not exceed ItVmin for longer than any 20ms period.
	---
	

	6.9.2.3
	Trunk in-rush at Vtmax, DUT with one spur loaded:

Record Qmeas

	
	---

	6.9.2.5
	Compare Qmeas to ItVmax.  
Is Qmeas less than ItVmax?
	
	

	6.9.2.11
	Verify that after 

T0 + 500microseconds, any current pulse does not exceed 2*(ItVmax) and does not exceed ItVmax for longer than any 20ms period.
	---
	

	6.9.3.5
	Start-up at Vtmin, DUT with inrush loads:
Verify that all spurs start-up properly without hanging up in a fold back state.  Spur voltages have to be verified by DMM measurement to reach a stable value of Vsmin within 30 seconds of applying power to the DUT.

Do all spurs of the DUT start-up properly within 30 seconds of applying power to the DUT?
	
	


  < Insert scope captures here with appropriate labels>

6.10 Trunk Dip Recovery Test
	Test Step
	Measurement
	Value
	Verdict

	6.10.1.1a
	Calculate and record the cable length to be used
	
	---

	6.10.1.1b
	Calculate and record the power supply voltage to be used
	
	---

	6.10.1.5
	Add a device at Vtmin :
Spur 2 voltage must not fall below 9.3 V for a period longer than 500 microseconds.

	
	

	6.10.2.3
	Removing a device at Vtmin:
Spur 2 voltage must not fall below 9.3 V for a period longer than 500 microseconds.

	
	

	6.10.3.3
	Add a short at Vtmin:
Spur 2 voltage must not fall below 9.3 V for a period longer than 500 microseconds.

	
	

	6.10.4.3
	Removing a short at Vtmin:
Spur 2 voltage must not fall below 9.3 V for a period longer than 500 microseconds.

	
	

	6.10.5.4
	Add a device at Vtmax:
Spur 2 voltage must not fall below 9.3 V for a period longer than 500 microseconds.

	
	

	6.10.6.3
	Removing a device at Vtmax:
Spur 2 voltage must not fall below 9.3 V for a period longer than 500 microseconds.

	
	

	6.10.7.3
	Add a short at Vtmax:
Spur 2 voltage must not fall below 9.3 V for a period longer than 500 microseconds.

	
	

	6.10.8.3
	Removing a short at Vtmax:
Spur 2 voltage must not fall below 9.3 V for a period longer than 500 microseconds.

	
	


Notes:
1. Cable length can be calculated based on the DUT manufacturer’s segment calculator program.
2. Signal must be above 9.3V after 500 microseconds and there can be no signal dip after 500 microseconds.

3. If the calculator tool features a short-circuit check, calculate the Fieldbus Power Supply voltage required for (n) spurs loaded with 20mA at the given trunk cable length, while short circuit check is activated.  This value may be used as Power Supply voltage for the subsequent tests at Vcalc power supply.
  < Insert scope captures here with appropriate labels>
6.11 Continuous Noise Generation Test

	Test Step
	Measurement
	Value (mVrms)
	Verdict

	6.11.1.3
	Adjust PSU to Vtmax at DMM1.  Record RMS voltage at DMM2, no DUT or loads connected.  (Power Supply Noise).  Measurement should be less than 0.5mVrms or a different power source must be used for the tests.
	
	---

	6.11.1.6
	Adjust PSU to Vtmin at DMM1.  Record RMS voltage at DMM2, no DUT or loads connected.  (Power Supply Noise).  Measurement should be less than 0.5mVrms or a different power source must be used for the tests.
	
	---

	6.11.2.3
	Record true trunk RMS voltage at Vtmin, all unloaded DUTs connected.
	
	

	6.11.2.4
	Record true spur RMS voltage at Vtmin, all unloaded DUTs connected.
	
	

	6.11.2.5
	Are both voltages measured in steps 3 and 4 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	6.11.3.4
	Record trunk RMS voltage at Vtmin, one shorted spur, other spurs unloaded.
	
	

	6.11.3.5
	Record spur RMS voltage at Vtmin, one shorted spur, other spurs unloaded.
	
	

	6.11.3.6
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	6.11.4.4
	Record trunk RMS voltage at Vtmin, one shorted spur, all other spurs loaded.
	
	

	6.11.4.5
	Record spur RMS voltage at Vtmin, one shorted spur, all other spurs loaded.
	
	

	6.11.4.6
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	6.11.5.2
	Record true trunk RMS voltage at Vtmax, all unloaded DUTs connected.
	
	

	6.11.5.3
	Record true spur RMS voltage at Vtmax, all unloaded DUTs connected.
	
	

	6.11.5.4
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	6.11.6.4
	Record trunk RMS voltage at Vtmax, one shorted spur, other spurs unloaded.
	
	

	6.11.6.5
	Record spur RMS voltage at Vtmax, one shorted spur, other spurs unloaded.
	
	

	6.11.6.6
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	6.11.7.4
	Record trunk RMS voltage at Vtmax, one shorted spur, all other spurs loaded.
	
	

	6.11.7.5
	Record spur RMS voltage at Vtmax, one shorted spur, all other spurs loaded.
	
	

	6.11.7.6
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	
	Remaining tests apply only to profile 164 separately-powered isolated couplers – N/A for bus-powered profile 163
	
	

	6.11.8.3
	Record true trunk RMS voltage at Vtmin, all unloaded DUTs connected, open circuit on one DUT external power connection
	
	

	6.11.8.4
	Record true spur RMS voltage at Vtmin, all unloaded DUTs connected, open circuit on one DUT external power connection
	
	

	6.11.8.5
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	6.11.9.4
	Record trunk RMS voltage at Vtmin, one shorted spur, other spurs unloaded, open circuit on one DUT external power connection.
	
	

	6.11.9.5
	Record spur RMS voltage at Vtmin, one shorted spur, other spurs unloaded, open circuit on one DUT external power connection.
	
	

	6.11.9.6
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	6.11.10.4
	Record trunk RMS voltage at Vtmin, one shorted spur, all other spurs loaded, open circuit on one DUT external power connection.
	
	

	6.11.10.5
	Record spur RMS voltage at Vtmin, one shorted spur, all other spurs loaded, open circuit on one DUT external power connection.
	
	

	6.11.10.6
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	6.11.11.2
	Record true trunk RMS voltage at Vtmin, all unloaded DUTs connected, short circuit on one DUT external power connection.


	
	

	6.11.11.3
	Record true spur RMS voltage at Vtmin, all unloaded DUTs connected, short circuit on one DUT external power connection.
	
	

	6.11.11.4
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	6.11.12.4
	Record trunk RMS voltage at Vtmin, one shorted spur, other spurs unloaded, short circuit on one DUT external power connection.
	
	

	6.11.12.5
	Record spur RMS voltage at Vtmin, one shorted spur, other spurs unloaded,  short circuit on one DUT external power connection.
	
	

	6.11.12.6
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	

	6.11.13.4
	Record trunk RMS voltage at Vtmin, one shorted spur, all other spurs loaded, short circuit on one DUT external power connection.
	
	

	6.11.13.5
	Record spur RMS voltage at Vtmin, one shorted spur, all other spurs loaded,  short circuit on one DUT external power connection.
	
	

	6.11.13.6
	Are both voltages measured in steps 4 and 5 less than or equal to value in column 2 of Annex B Table B.1 associated with maximum number of devices allowed per segment minus 2 hosts?
	
	


Notes:
1. See Annex B for the derivation of the pass/fail criteria.  (Or use table below…)
	Table B.1 Detail – Use for 6.11

	Total number of devices allowed per segment = (# spurs on the tested coupler) * (Max couplers allowed per segment)

	

	Total Number of Devices Allowed Per Segment
	Total Noise Allowed From All the Maximum Specified Couplers

	2
	5.29

	4
	5.10

	6
	4.90

	8
	4.69

	10
	4.47

	12
	4.24

	14
	4.00

	16
	3.74

	18
	3.46

	20
	3.16

	22
	2.83

	24
	2.45

	26
	2.00

	28
	1.41


< Insert scope captures here with appropriate labels>
6.12 DC Current Change Test
	Test Step
	Measurement
	Value
	Verdict

	6.12.1.5
	Nominal Load at Vtmin:

Is rate of change (absolute value) less than or equal to 50mV / ms?
	
	

	6.12.2.3
	Nominal Load at Vtmax:

Is rate of change (absolute value) less than or equal to 50mV / ms?
	
	

	6.12.3.4
	One Short Circuit at Vtmax:

Is rate of change (absolute value) less than or equal to 50mV / ms?
	
	

	6.12.4.3
	One Short Circuit at Vtmin:

Is rate of change (absolute value) less than or equal to 50mV / ms?
	
	


<Include waveform captures here with appropriate labels>
6.13 High Potential Test
	Test Step
	Measurement
	Measured leakage current
	Verdict

	6.13.1.6
	High potential test between (all trunk and spur H1+/H1- connections) and (all trunk and spur shield connections).

HiPot apparatus set to 444Vrms/635VDC with current limit of 5mA; voltage applied for at least 2 seconds.

(Required test for all couplers)
	
	

	6.13.2.6
	High potential test between all trunk and spur (H1+/H1-/Shield connections) and (all ground and other conducive parts).

HiPot apparatus set to 444Vrms/635VDC with current limit of 5mA; voltage applied for at least 2 seconds.
(N/A if coupler does not contain ground stud or other conductive enclosure components.)
	
	

	6.13.3.6
	High potential test between (all trunk H1+/H1-/shield) and (all spur H1+/H1-/shield).

HiPot apparatus set to 444Vrms/635VDC with current limit of 5mA; voltage applied for at least 2 seconds.
(Required test for all couplers)
	
	

	6.13.4.6
	High potential test between each spur.  Connect each spur H1+/H1-/and shield.  
Test between spur 1 and each other spur until all “n” spurs have been tested.
HiPot apparatus set to 444Vrms/635VDC with current limit of 5mA; voltage applied for at least 2 seconds.
(N/A if coupler doesn’t provide galvanic isolation between spur outputs.)
	
	

	6.13.5.6
	High potential test external power.  Connect all trunk and spur shields, H1+, and H1- together on one test terminal.  Connect external power supply + and – together for other test terminal.
HiPot apparatus set to 444Vrms/635VDC with current limit of 5mA; voltage applied for at least 2 seconds.
Only applies if coupler is powered externally (4-wire device), otherwise N/A
	
	


6.14 Impedance, Resistance and Output Voltage Compliance Test
	Test Step
	Measurement
	Value
	Verdict

	
	Coupler Impedance Determination
	
	

	6.14.1.4
	Measure true p-p voltage of the generator at the point of injection; (Record Vgen)
	
	---

	6.14.1.5
	Measure true p-p voltage across the 6.3 Ω resistor;

(Record Vsig)
	
	---

	6.14.1.6
	True p-p current (Igen) = Vsig/6.3 Ω; (Record Igen)
	
	---

	6.14.1.7
	Total impedance = Ztotal = Vgen/Igen
(Record Ztotal)
	
	---

	6.14.1.8
	Zspur = Ztotal – 56.3 Ω;
(Record Zspur)
	
	---

	6.14.1.10
	If Zspur ≤ 90 Ω; pass, otherwise fail
	
	

	
	Coupler spur Voltage-Current Determination
	Value
	Verdict

	---
	Record Islim from data sheet
	
	---

	6.14.2.3
	Measure and record the output voltage at the terminals of the current load with Vdevice @ 10mA
	
	---

	6.14.2.6
	Measure and record the output voltage at the terminals of the current load with Vdevice @ 20mA
	
	---

	6.14.2.9
	Measure and record the output voltage at the terminals of the current load with Vdevice @ 30mA
	
	---

	6.14.2.12
	Measure and record the output voltage at the terminals of the current load with Vdevice @ 40mA (if DUT Islim > 40mA, otherwise N/A)
	
	---

	6.14.2.15
	Measure and record the output voltage at the terminals of the current load with Vdevice @ 50mA (if DUT Islim > 50mA, otherwise N/A)
	
	---

	
	Pass/Fail Determination
	Value
	Verdict

	6.14.3.4
	Record Vread @ 10mA

Is Vdevice at 10mA ≥ Vread at 10mA ± 1%?
	
	

	6.14.3.5
	Record Vread @ 20mA

If Vdevice at 20mA ≥ Vread at 20mA ± 1%?
	
	

	6.14.3.6
	Record Vread @ 30mA

If Vdevice at 30mA ≥ Vread at 30mA ± 1%?
	
	

	6.14.3.7
	Record Vread @ 40mA

If Vdevice at 40mA ≥ Vread at 40mA ± 1%?
N/A if DUT cannot supply 40mA
	
	

	6.14.3.8
	Record Vread @ 50mA

If Vdevice at 50mA ≥ Vread at 50mA ± 1%?
N/A if DUT cannot supply 50mA
	
	


< Insert scope captures here with appropriate labels>
6.15 Signal Distortion Test
	Test Step
	Measurement
	Value
	Verdict

	
	Distortion at Vtmin; spurs unloaded
	
	

	6.15.1.4
	Record the zero crossing error at the trunk.

Is the zero crossing error on the trunk 0±1.8µs?
	
	

	6.15.1.6
	Record the zero crossing error at the spur.

Is the zero crossing error on the spur 0±1.8µs?
	
	

	6.15.1.8a
	Measure and record the p-p signal amplitude on the trunk.
	
	---

	6.15.1.8b
	Measure and record the p-p signal amplitude on one spur.
	
	---

	6.15.1.9
	Referring to Table 1, Column A is the measured signal amplitude at the trunk or the spur ≥ the signal amplitude stated for the total number of spurs allowed by the maximum number of device couplers?  
	---
	

	
	Distortion at Vtmin; one shorted spur
	
	

	6.15.2.3
	Record the zero crossing error at the trunk.

Is the zero crossing error on the trunk 0±1.8µs?
	
	

	6.15.2.5
	Record the zero crossing error at the spur.

Is the zero crossing error on the spur 0±1.8µs?
	
	

	6.15.2.7a
	Measure and record the p-p signal amplitude on the trunk.
	
	---

	6.15.2.7b
	Measure and record the p-p signal amplitude on one spur.
	
	---

	6.15.2.8
	Referring to Table 1, Column B is the measured signal amplitude at the trunk or the spur ≥ the signal amplitude stated for the total number of spurs allowed by the maximum number of device couplers?
	---
	

	
	Distortion at Vtmax; spurs unloaded
	
	

	6.15.3.3
	Record the zero crossing error at the trunk.

Is the zero crossing error on the trunk 0±1.8µs?
	
	

	6.15.3.5
	Record the zero crossing error at the spur.

Is the zero crossing error on the spur 0±1.8µs?
	
	

	6.15.3.7a
	Measure and record the p-p signal amplitude on the trunk.
	
	---

	6.15.3.7b
	Measure and record the p-p signal amplitude on one spur.
	
	---

	6.15.3.8
	Referring to Table 1, Column A is the measured signal amplitude at the trunk or the spur ≥ the signal amplitude stated for the total number of spurs allowed by the maximum number of device couplers?  
	---
	

	
	Distortion at Vtmax; one shorted spur
	
	

	6.15.4.3
	Record the zero crossing error at the trunk.

Is the zero crossing error on the trunk 0±1.8µs?
	
	

	6.15.4.5
	Record the zero crossing error at the spur.

Is the zero crossing error on the spur 0±1.8µs?
	
	

	6.15.4.7a
	Measure and record the p-p signal amplitude on the trunk.
	
	---

	6.15.4.7b
	Measure and record the p-p signal amplitude on one spur.
	
	---

	6.15.4.8
	Referring to Table 1, Column B is the measured signal amplitude at the trunk or the spur ≥ the signal amplitude stated for the total number of spurs allowed by the maximum number of device couplers?


	---
	

	
	Distortion at Vtmin; spurs loaded
	
	

	6.15.5.3
	Record the zero crossing error at the trunk.

Is the zero crossing error on the trunk 0±1.8µs?
	
	

	6.15.5.5
	Record the zero crossing error at the spur.

Is the zero crossing error on the spur 0±1.8µs?
	
	

	
	Distortion at Vtmax; spurs loaded
	
	

	6.15.6.3
	Record the zero crossing error at the trunk.

Is the zero crossing error on the trunk 0±1.8µs?
	
	

	6.15.6.5
	Record the zero crossing error at the spur.

Is the zero crossing error on the spur 0±1.8µs?
	
	

	
	Progation Delay – Active Repeaters

FOR ACTIVE COUPLERS WITH REPEATERS ONLY, 

OTHERWISE N/A
	
	

	6.15.7.1
	Record the delay between the trunk telegram’s start bit delimiter and the spur telegram’s start bit delimiter – see note 10.  
	
	---

	6.15.7.2
	Is bit time (Tbit) delay ≤ 8.5µs?
	---
	

	
	Distortion – Externally Powered Couplers

FOR EXTERNALLY POWERED OR 4-WIRE COUPLERS ONLY

OTHERWISE N/A
	
	

	6.15.8.1
	Determine the trunk voltage (Vtmin or Vtmax) that gave the worst signal distortion (i.e. highest bit crossing error) from 6.15.1 and 6.15.3 and use that voltage for the following tests.

Record the selected voltage (Vtmin or Vtmax).
	
	---

	6.15.8.4
	Record the zero crossing error at the trunk.

Is the zero crossing error on the trunk 0±1.8µs?
	
	

	6.15.8.6
	Record the zero crossing error at the spur.

Is the zero crossing error on the spur 0±1.8µs?
	
	

	6.15.8.8a
	Measure and record the p-p signal amplitude on the trunk.
	
	---

	6.15.8.8b
	Measure and record the p-p signal amplitude on one spur.
	
	---

	6.15.8.9
	Referring to Table 1, Column A is the measured signal amplitude at the trunk or the spur ≥ the signal amplitude stated for the total number of spurs allowed by the maximum number of device couplers?


	---
	

	
	Distortion; one spur shorted - Externally Powered Couplers

FOR EXTERNALLY POWERED OR 4-WIRE COUPLERS ONLY

OTHERWISE N/A
	
	

	6.15.9.2a
	Measure and record the p-p signal amplitude on the trunk.
	
	---

	6.15.9.2b
	Measure and record the p-p signal amplitude on one spur.
	
	---

	6.15.9.3
	Referring to Table 1, Column B is the measured signal amplitude at the trunk or the spur ≥ the signal amplitude stated for the total number of spurs allowed by the maximum number of device couplers?


	---
	


< Insert scope captures here with appropriate labels>
5. Normative References

IEC 61158-2: 2003

FF-830 FS 2.1 Physical Layer Conformance Test Specification

FF-816 FS 2.1 Physical Layer Profile

FF-831 FS 1.0 Fieldbus Power Supply Test Specification

FF-846 FS 1.3 Fieldbus Device Coupler Test Specification

6. Statement of Compliance  

I, _____________________________, of ___________________________ certify that the 



(Name - printed)


 (Company - printed)
test results indicated in this document accurately describe the working characteristics of the device under test:
                 __________________________________________________________

                            (DUT name - printed) 






______________________      
______________________






Signature


Date






_______________________






Title



DISCLAIMER OF WARRANTIES
This document is provided on an “as is” basis and may be subject to future additions, modifications, or corrections depending on the results of field trial testing. The FieldComm Group hereby disclaims all warranties of any kind, express or implied, including any warranty of merchantability or fitness for a particular purpose, for this document. In no event will the FieldComm Group be responsible for any loss or damage arising out of or resulting from any defect, error or omission in this document or from anyone’s use of or reliance on this document.
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