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Overview
This procedure is used to verify proper operation of the D1600001-v1 WFS Centering RF Triplexer PCBs contained within the D1600002 chassis.  Each PCB has a single 45.5MHz input containing signals at 18.2MHz and 91.0 MHz that are useful in the WFS centering process.  The 18.2MHz and the 91.0MHz signals are separated from the 45.5 MHz signal.  Three outputs are thus produced: 45.5MHz, 18.2MHz and 91.0MHz.  Each RF Triplexer chassis contains four of the D1600001 circuit boards and can thus serve all four quadrants of a single RF WFS.
The four boards within a D1600002 chassis will be tested simultaneously and the results contained in a chassis level test report filed in the chassis file card associated with the chassis S-number.

Table 1
	Chassis Serial Number
	

	Date
	

	Tested By
	

	Overall Test Result
	PASS
	FAIL

	
	☐	☐
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Chassis front panel

Figure 1, RF Triplexer Front Panel showing four channels, each having a single input and three associated RF outputs
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Nominal RF Transfer Functions
In the transfer function shown below, the nature of each RF path can be seen.  The 45.5MHz path has a band-pass characteristic with a pronounced wide flat top.  The 18.2MHz and 91.0MHz paths are low-pass and high-pass respectively.  A transmission zero (notch) is visible in the 18.2MHz and 91.0MHz paths.  This transmission zero should be tuned to 45.5MHz as part of the tuning process.  Further iteration of the various tuning parameters will simultaneously yield a minimum insertion loss along with the desired phase response.  Each circuit board is fully tested prior to insertion into the chassis to avoid the uncertainty of phase length differences associated with the RF cabling internal to the chassis.

Table 2, Typical measured transfer functions for the three RF paths associated with an individual channel






Measured Transfer Functions
Using an RF network analyzer, sweep the board under test over a frequency range sufficient to give visibility for the frequencies shown in the table below.  Be sure to calibrate the test cables used such that their loss and phase is removed from the measurement.  Remember, these data reflect the response of individual boards contained within the chassis BEFORE they are mounted inside the chassis.  Mounting the boards into the chassis will cause additional phase error due to the internal RF cable that has to be hand cut for each channel.  The utility in measuring the boards prior to insertion into the chassis is that there is only one correct phase to tune each board.  Randomizing this phase by inclusion of the interconnect cable would only serve to hamper an already tricky tuning process.


[bookmark: _Ref441672633]Table 3, Measured Transfer Functions (individual boards)
	Function
	Channel 1
	Channel 2
	Channel 3
	Channel 4
	Pass
	Fail

	45.5MHz input to 18.2MHz output magnitude (dB)
	Loss < 0.2dB
	Loss < 0.2dB
	Loss < 0.2dB
	Loss < 0.2dB
	☐	☐
	
	
	
	
	
	
	

	45.5MHz input to 18.2MHz output phase (deg)
	-75 +/- 0.5deg
	-75 +/- 0.5deg
	-75 +/- 0.5deg
	-75 +/- 0.5deg
	☐	☐
	
	
	
	
	
	
	

	45.5MHz input to 45.5MHz output magnitude (dB)
	Loss < 0.9dB
	Loss < 0.9dB
	Loss < 0.9dB
	Loss < 0.9dB
	☐	☐
	
	
	
	
	
	
	

	45.5MHz input to 45.5MHz output phase (deg)
	-0 +/-5deg
	-0 +/-5deg
	-0 +/-5deg
	-0 +/-5deg
	☐	☐
	
	
	
	
	
	
	

	45.5MHz input to 91.0MHz output magnitude (dB)
	Loss < 0.2dB
	Loss < 0.2dB
	Loss < 0.2dB
	Loss < 0.2dB
	☐	☐
	
	
	
	
	
	
	

	45.5MHz input to 91.0MHz output phase (deg)
	85 +/- 0.5deg
	85 +/- 0.5deg
	85 +/- 0.5deg
	85 +/- 0.5deg
	☐	☐
	
	
	
	
	
	
	





Transfer Functions after Chassis Integration
After taking the individual board data, the individual boards should be assembled into the chassis in their respective channels per Table 3, Measured Transfer Functions (individual boards), and final data taken on the actual transfer function including interconnect cable and feedthroughs.  Fill out the data in the table below.

Table 4, Measured Transfer Functions (after chassis integration)
	Function
	Channel 1
	Channel 2
	Channel 3
	Channel 4
	Pass
	Fail

	45.5MHz input to 18.2MHz output magnitude (dB)
	Loss < 0.2dB
	Loss < 0.2dB
	Loss < 0.2dB
	Loss < 0.2dB
	☐	☐
	
	
	
	
	
	
	

	45.5MHz input to 18.2MHz output phase (deg)
	-75 +/- 0.5deg
	-75 +/- 0.5deg
	-75 +/- 0.5deg
	-75 +/- 0.5deg
	☐	☐
	
	
	
	
	
	
	

	45.5MHz input to 45.5MHz output magnitude (dB)
	Loss < 0.9dB
	Loss < 0.9dB
	Loss < 0.9dB
	Loss < 0.9dB
	☐	☐
	
	
	
	
	
	
	

	45.5MHz input to 45.5MHz output phase (deg)
	-0 +/-5deg
	-0 +/-5deg
	-0 +/-5deg
	-0 +/-5deg
	☐	☐
	
	
	
	
	
	
	

	45.5MHz input to 91.0MHz output magnitude (dB)
	Loss < 0.2dB
	Loss < 0.2dB
	Loss < 0.2dB
	Loss < 0.2dB
	☐	☐
	
	
	
	
	
	
	

	45.5MHz input to 91.0MHz output phase (deg)
	85 +/- 0.5deg
	85 +/- 0.5deg
	85 +/- 0.5deg
	85 +/- 0.5deg
	☐	☐
	
	
	
	
	
	
	



45.5 MHz WFS Triplexer
45.5MHz	10000000	10450000	10900000	11350000	11800000	12250000	12700000	13150000	13600000	14050000	14500000	14950000	15400000	15850000	16300000	16750000	17200000	17650000	18100000	18550000	19000000	19450000	19900000	20350000	20800000	21250000	21700000	22150000	22600000	23050000	23500000	23950000	24400000	24850000	25300000	25750000	26200000	26650000	27100000	27550000	28000000	28450000	28900000	29350000	29800000	30250000	30700000	31150000	31600000	32050000	32500000	32950000	33400000	33850000	34300000	34750000	35200000	35650000	36100000	36550000	37000000	37450000	37900000	38350000	38800000	39250000	39700000	40150000	40600000	41050000	41500000	41950000	42400000	42850000	43300000	43750000	44200000	44650000	45100000	45550000	46000000	46450000	46900000	47350000	47800000	48250000	48700000	49150000	49600000	50050000	50500000	50950000	51400000	51850000	52300000	52750000	53200000	53650000	54100000	54550000	55000000	55450000	55900000	56350000	56800000	57250000	57700000	58150000	58600000	59050000	59500000	59950000	60400000	60850000	61300000	61750000	62200000	62650000	63100000	63550000	64000000	64450000	64900000	65350000	65800000	66250000	66700000	67150000	67600000	68050000	68500000	68950000	69400000	69850000	70300000	70750000	71200000	71650000	72100000	72550000	73000000	73450000	73900000	74350000	74800000	75250000	75700000	76150000	76600000	77050000	77500000	77950000	78400000	78850000	79300000	79750000	80200000	80650000	81100000	81550000	82000000	82450000	82900000	83350000	83800000	84250000	84700000	85150000	85600000	86050000	86500000	86950000	87400000	87850000	88300000	88750000	89200000	89650000	90100000	90550000	91000000	91450000	91900000	92350000	92800000	93250000	93700000	94150000	94600000	95050000	95500000	95950000	96400000	96850000	97300000	97750000	98200000	98650000	99100000	99550000	100000000	-52.189	-51.268999999999998	-50.515000000000001	-49.661000000000001	-48.954000000000001	-48.152000000000001	-47.445999999999998	-46.731999999999999	-46.024999999999999	-45.31	-44.648000000000003	-43.957000000000001	-43.268000000000001	-42.649000000000001	-42.011000000000003	-41.33	-40.704999999999998	-40.145000000000003	-39.436999999999998	-38.856000000000002	-38.241	-37.646999999999998	-36.984999999999999	-36.420999999999999	-35.762	-35.154000000000003	-34.576000000000001	-33.942	-33.344000000000001	-32.734000000000002	-32.143999999999998	-31.538	-30.905999999999999	-30.306999999999999	-29.681999999999999	-29.077000000000002	-28.457999999999998	-27.831	-27.224	-26.588000000000001	-25.984999999999999	-25.349	-24.731999999999999	-24.100999999999999	-23.457999999999998	-22.835000000000001	-22.190999999999999	-21.564	-20.922999999999998	-20.27	-19.617999999999999	-18.965	-18.312999999999999	-17.661000000000001	-16.989000000000001	-16.318000000000001	-15.643000000000001	-14.952	-14.231	-13.491	-12.701000000000001	-11.840999999999999	-10.901	-9.8379999999999992	-8.6494	-7.3670999999999998	-6.0491000000000001	-4.7854999999999999	-3.6791	-2.7856000000000001	-2.1135000000000002	-1.6378999999999999	-1.3274999999999999	-1.1194999999999999	-0.99099999999999999	-0.90700000000000003	-0.86739999999999995	-0.84840000000000004	-0.84299999999999997	-0.86299999999999999	-0.87260000000000004	-0.89980000000000004	-0.94520000000000004	-1.0094000000000001	-1.1073999999999999	-1.2585999999999999	-1.4649000000000001	-1.7529999999999999	-2.1364999999999998	-2.6065	-3.1848999999999998	-3.8513000000000002	-4.6113999999999997	-5.4451999999999998	-6.3348000000000004	-7.2550999999999997	-8.2257999999999996	-9.1966000000000001	-10.173999999999999	-11.138	-12.089	-13.007999999999999	-13.877000000000001	-14.712999999999999	-15.484	-16.183	-16.797999999999998	-17.315999999999999	-17.798999999999999	-18.204000000000001	-18.545999999999999	-18.824999999999999	-19.081	-19.306999999999999	-19.510000000000002	-19.728999999999999	-19.928999999999998	-20.119	-20.344000000000001	-20.541	-20.757999999999999	-20.99	-21.242999999999999	-21.51	-21.762	-22.004000000000001	-22.300999999999998	-22.573	-22.847000000000001	-23.146000000000001	-23.440999999999999	-23.765999999999998	-24.05	-24.344000000000001	-24.645	-24.969000000000001	-25.282	-25.600999999999999	-25.905999999999999	-26.23	-26.542999999999999	-26.864999999999998	-27.181999999999999	-27.495999999999999	-27.815999999999999	-28.122	-28.44	-28.757999999999999	-29.079000000000001	-29.395	-29.713999999999999	-30.024000000000001	-30.317	-30.645	-30.948	-31.253	-31.552	-31.867000000000001	-32.155000000000001	-32.457999999999998	-32.759	-33.042999999999999	-33.332999999999998	-33.634999999999998	-33.905000000000001	-34.173000000000002	-34.459000000000003	-34.747999999999998	-35.005000000000003	-35.280999999999999	-35.530999999999999	-35.798999999999999	-36.058	-36.292999999999999	-36.552	-36.773000000000003	-37.018000000000001	-37.28	-37.502000000000002	-37.716000000000001	-37.954999999999998	-38.152000000000001	-38.381999999999998	-38.561999999999998	-38.773000000000003	-38.953000000000003	-39.167000000000002	-39.311999999999998	-39.505000000000003	-39.661000000000001	-39.834000000000003	-39.991	-40.200000000000003	-40.314999999999998	-40.454000000000001	-40.646000000000001	-40.79	-40.927999999999997	-41.106999999999999	-41.167000000000002	-41.328000000000003	18.2MHz	10000000	10450000	10900000	11350000	11800000	12250000	12700000	13150000	13600000	14050000	14500000	14950000	15400000	15850000	16300000	16750000	17200000	17650000	18100000	18550000	19000000	19450000	19900000	20350000	20800000	21250000	21700000	22150000	22600000	23050000	23500000	23950000	24400000	24850000	25300000	25750000	26200000	26650000	27100000	27550000	28000000	28450000	28900000	29350000	29800000	30250000	30700000	31150000	31600000	32050000	32500000	32950000	33400000	33850000	34300000	34750000	35200000	35650000	36100000	36550000	37000000	37450000	37900000	38350000	38800000	39250000	39700000	40150000	40600000	41050000	41500000	41950000	42400000	42850000	43300000	43750000	44200000	44650000	45100000	45550000	46000000	46450000	46900000	47350000	47800000	48250000	48700000	49150000	49600000	50050000	50500000	50950000	51400000	51850000	52300000	52750000	53200000	53650000	54100000	54550000	55000000	55450000	55900000	56350000	56800000	57250000	57700000	58150000	58600000	59050000	59500000	59950000	60400000	60850000	61300000	61750000	62200000	62650000	63100000	63550000	64000000	64450000	64900000	65350000	65800000	66250000	66700000	67150000	67600000	68050000	68500000	68950000	69400000	69850000	70300000	70750000	71200000	71650000	72100000	72550000	73000000	73450000	73900000	74350000	74800000	75250000	75700000	76150000	76600000	77050000	77500000	77950000	78400000	78850000	79300000	79750000	80200000	80650000	81100000	81550000	82000000	82450000	82900000	83350000	83800000	84250000	84700000	85150000	85600000	86050000	86500000	86950000	87400000	87850000	88300000	88750000	89200000	89650000	90100000	90550000	91000000	91450000	91900000	92350000	92800000	93250000	93700000	94150000	94600000	95050000	95500000	95950000	96400000	96850000	97300000	97750000	98200000	98650000	99100000	99550000	100000000	-7.3899999999999993E-2	-7.2300000000000003E-2	-7.4300000000000005E-2	-8.0699999999999994E-2	-8.2900000000000001E-2	-7.4999999999999997E-2	-8.5000000000000006E-2	-8.3699999999999997E-2	-7.7799999999999994E-2	-8.0600000000000005E-2	-8.6499999999999994E-2	-8.6300000000000002E-2	-8.7900000000000006E-2	-9.6299999999999997E-2	-8.3299999999999999E-2	-9.7500000000000003E-2	-9.2100000000000001E-2	-8.7999999999999995E-2	-9.0999999999999998E-2	-9.6500000000000002E-2	-0.10440000000000001	-0.1011	-9.98E-2	-0.1087	-9.8699999999999996E-2	-0.11650000000000001	-0.12330000000000001	-0.11899999999999999	-0.12529999999999999	-0.127	-0.1293	-0.13650000000000001	-0.14940000000000001	-0.1434	-0.15129999999999999	-0.1575	-0.16439999999999999	-0.17330000000000001	-0.1857	-0.1971	-0.2084	-0.21809999999999999	-0.24160000000000001	-0.2487	-0.2661	-0.2893	-0.30609999999999998	-0.33389999999999997	-0.36770000000000003	-0.3891	-0.42230000000000001	-0.45429999999999998	-0.48709999999999998	-0.53959999999999997	-0.57789999999999997	-0.63200000000000001	-0.69889999999999997	-0.76429999999999998	-0.84179999999999999	-0.92649999999999999	-1.0324	-1.153	-1.3131999999999999	-1.5141	-1.7769999999999999	-2.1659000000000002	-2.7082999999999999	-3.5127999999999999	-4.6292999999999997	-6.1067999999999998	-7.9264999999999999	-10.057	-12.493	-15.205	-18.34	-22.001999999999999	-26.613	-32.923000000000002	-43.27	-45.738999999999997	-41.180999999999997	-35.39	-28.582000000000001	-23.117000000000001	-18.863	-15.531000000000001	-12.909000000000001	-10.817	-9.1280000000000001	-7.7230999999999996	-6.5662000000000003	-5.6082999999999998	-4.8106	-4.1619999999999999	-3.6362999999999999	-3.2134999999999998	-2.8835000000000002	-2.6274000000000002	-2.4247000000000001	-2.2863000000000002	-2.1884000000000001	-2.1377000000000002	-2.1183999999999998	-2.1402000000000001	-2.1985000000000001	-2.2820999999999998	-2.4	-2.5367000000000002	-2.7216999999999998	-2.9186000000000001	-3.1461999999999999	-3.4064000000000001	-3.6837	-3.9878	-4.2892999999999999	-4.6322999999999999	-4.9919000000000002	-5.3608000000000002	-5.7478999999999996	-6.1363000000000003	-6.5461	-6.9539	-7.3677999999999999	-7.7925000000000004	-8.2165999999999997	-8.6351999999999993	-9.0639000000000003	-9.4952000000000005	-9.9209999999999994	-10.356999999999999	-10.776	-11.217000000000001	-11.631	-12.057	-12.47	-12.887	-13.305	-13.721	-14.12	-14.532999999999999	-14.944000000000001	-15.343	-15.734999999999999	-16.132000000000001	-16.518000000000001	-16.902000000000001	-17.292000000000002	-17.667999999999999	-18.045999999999999	-18.423999999999999	-18.806000000000001	-19.164999999999999	-19.518999999999998	-19.882000000000001	-20.238	-20.594999999999999	-20.928000000000001	-21.286999999999999	-21.661999999999999	-21.962	-22.323	-22.657	-22.966000000000001	-23.297000000000001	-23.616	-23.914000000000001	-24.274000000000001	-24.553000000000001	-24.850999999999999	-25.149000000000001	-25.449000000000002	-25.742000000000001	-26.010999999999999	-26.303000000000001	-26.584	-26.855	-27.119	-27.382000000000001	-27.643000000000001	-27.902999999999999	-28.145	-28.385999999999999	-28.623000000000001	-28.864999999999998	-29.105	-29.338999999999999	-29.571000000000002	-29.795000000000002	-30.007000000000001	-30.216999999999999	-30.416	-30.623999999999999	-30.824999999999999	-31.021999999999998	-31.21	-31.4	-31.591000000000001	-31.776	-31.954999999999998	-32.125	-32.313000000000002	91.0MHz	10000000	10450000	10900000	11350000	11800000	12250000	12700000	13150000	13600000	14050000	14500000	14950000	15400000	15850000	16300000	16750000	17200000	17650000	18100000	18550000	19000000	19450000	19900000	20350000	20800000	21250000	21700000	22150000	22600000	23050000	23500000	23950000	24400000	24850000	25300000	25750000	26200000	26650000	27100000	27550000	28000000	28450000	28900000	29350000	29800000	30250000	30700000	31150000	31600000	32050000	32500000	32950000	33400000	33850000	34300000	34750000	35200000	35650000	36100000	36550000	37000000	37450000	37900000	38350000	38800000	39250000	39700000	40150000	40600000	41050000	41500000	41950000	42400000	42850000	43300000	43750000	44200000	44650000	45100000	45550000	46000000	46450000	46900000	47350000	47800000	48250000	48700000	49150000	49600000	50050000	50500000	50950000	51400000	51850000	52300000	52750000	53200000	53650000	54100000	54550000	55000000	55450000	55900000	56350000	56800000	57250000	57700000	58150000	58600000	59050000	59500000	59950000	60400000	60850000	61300000	61750000	62200000	62650000	63100000	63550000	64000000	64450000	64900000	65350000	65800000	66250000	66700000	67150000	67600000	68050000	68500000	68950000	69400000	69850000	70300000	70750000	71200000	71650000	72100000	72550000	73000000	73450000	73900000	74350000	74800000	75250000	75700000	76150000	76600000	77050000	77500000	77950000	78400000	78850000	79300000	79750000	80200000	80650000	81100000	81550000	82000000	82450000	82900000	83350000	83800000	84250000	84700000	85150000	85600000	86050000	86500000	86950000	87400000	87850000	88300000	88750000	89200000	89650000	90100000	90550000	91000000	91450000	91900000	92350000	92800000	93250000	93700000	94150000	94600000	95050000	95500000	95950000	96400000	96850000	97300000	97750000	98200000	98650000	99100000	99550000	100000000	-58.985999999999997	-58.703000000000003	-58.015000000000001	-57.411999999999999	-56.911000000000001	-56.213999999999999	-55.731000000000002	-55.124000000000002	-54.475999999999999	-53.807000000000002	-53.222999999999999	-52.689	-52.036999999999999	-51.4	-50.927	-50.357999999999997	-49.615000000000002	-49.094000000000001	-48.628	-48.128999999999998	-47.567	-47.048000000000002	-46.402000000000001	-45.837000000000003	-45.122999999999998	-44.825000000000003	-43.929000000000002	-43.338000000000001	-42.575000000000003	-41.984999999999999	-41.404000000000003	-40.622	-39.933999999999997	-39.093000000000004	-38.238	-37.506999999999998	-36.673999999999999	-35.845999999999997	-34.988	-34.177	-33.322000000000003	-32.469000000000001	-31.600999999999999	-30.745999999999999	-29.884	-29.068999999999999	-28.251000000000001	-27.445	-26.640999999999998	-25.85	-25.091000000000001	-24.33	-23.577000000000002	-22.86	-22.164000000000001	-21.478000000000002	-20.818999999999999	-20.181000000000001	-19.579999999999998	-18.972999999999999	-18.411000000000001	-17.88	-17.346	-16.861000000000001	-16.378	-15.95	-15.606999999999999	-15.412000000000001	-15.496	-16.065999999999999	-17.257000000000001	-19.106000000000002	-21.445	-24.204000000000001	-27.4	-31.106000000000002	-35.637999999999998	-41.622	-50.155000000000001	-57.834000000000003	-52.35	-42.075000000000003	-34.270000000000003	-28.044	-22.893999999999998	-18.626999999999999	-15.34	-13.042	-11.526	-10.445	-9.5803999999999991	-8.8376000000000001	-8.1709999999999994	-7.5804999999999998	-7.0510000000000002	-6.5808999999999997	-6.1863999999999999	-5.8460999999999999	-5.5354999999999999	-5.2870999999999997	-5.0590000000000002	-4.8764000000000003	-4.7089999999999996	-4.5671999999999997	-4.4264999999999999	-4.2866	-4.1466000000000003	-3.9952000000000001	-3.8327	-3.6480000000000001	-3.4434999999999998	-3.2435999999999998	-3.012	-2.7890999999999999	-2.5467	-2.3328000000000002	-2.1240000000000001	-1.9303999999999999	-1.7572000000000001	-1.5964	-1.4551000000000001	-1.3364	-1.2221	-1.1264000000000001	-1.0313000000000001	-0.96230000000000004	-0.88990000000000002	-0.83289999999999997	-0.78680000000000005	-0.74119999999999997	-0.70140000000000002	-0.67120000000000002	-0.63480000000000003	-0.61119999999999997	-0.58450000000000002	-0.56179999999999997	-0.54490000000000005	-0.53349999999999997	-0.50639999999999996	-0.49990000000000001	-0.48630000000000001	-0.47460000000000002	-0.46750000000000003	-0.4556	-0.44450000000000001	-0.4355	-0.42959999999999998	-0.42080000000000001	-0.42049999999999998	-0.4078	-0.40010000000000001	-0.39410000000000001	-0.3866	-0.38269999999999998	-0.37090000000000001	-0.37030000000000002	-0.36320000000000002	-0.3569	-0.3463	-0.34939999999999999	-0.34100000000000003	-0.33150000000000002	-0.32390000000000002	-0.31630000000000003	-0.3135	-0.3044	-0.29809999999999998	-0.28810000000000002	-0.28599999999999998	-0.28449999999999998	-0.28179999999999999	-0.27279999999999999	-0.2606	-0.253	-0.24660000000000001	-0.2394	-0.23089999999999999	-0.2311	-0.23100000000000001	-0.22439999999999999	-0.2185	-0.2127	-0.2114	-0.1963	-0.1986	-0.1918	-0.19020000000000001	-0.1845	-0.17929999999999999	-0.17599999999999999	-0.1706	-0.1769	-0.1724	-0.16370000000000001	-0.1598	-0.161	-0.1527	-0.16209999999999999	-0.1552	-0.14649999999999999	-0.1431	Frequency (MHz)
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