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Purpose:

This test was performed to gather electrical data for Joy Signal’s LP1 and 5T1 connectors. The connectors
were assembled to 50-ohm coaxial cable. The data collected includes connector impedance, rise time
degradation and signal attenuation.

Procedure:
Two assemblies were manufactured with the LP1 connector on both ends, one assembly was 12" long and
one was 247 long. Likewise, two assemblies were manufactured with the ST1 connector on both ends, one

assembly was 127 long and one was 24" long. All of the assemblies of each length used P/N 700129 26 awg
“foamed-core” 50-ohm coax.

Frequency Domain measurements were made with a network analyzer and 2 50-chm S-parameter test set. A
full 2 port, 2-path calibration scheme was used to yield the greatest accuracy with the test set.

Measurements were made of Attenuation (S21) and Return Loss (811) for all of the assemblies over the
frequency range of 300 kHz to 3 GHz. The connector on each end of the cable assembly was plugged into
round vias that were located on a 50-ohm microstrip printed circuit trace. The microstrip traces were
connected via SMA and 50 ohm cables to the 50-ohm S-parameter test set, (Figure 1)

Time Domain measurements were made with a Time Domain Reflectometer. Three pulse head rise time
configurations were used: 30 psec, 250 psec and 500 psec. Impedance was measured with the connectors
mated to round vias, as in the frequency domain measurements; however, the far end of the test setup was
terminated with a 50-ohm shunt. Rise time degradation measurements were performed by inserting the cable
assemblies between the pulse generator and sampling head on the same test setup as shown in Figure 1.

Equipment:

Hewlett Packard 8753A Network Analyzer (.3-3,000M Hz)

Hewlett Packard 85046A 50 ohm S Parameter Test Set (.3-3,000M Hz)

Tektronix 11801C Digital Sampling Oscilloscope

Tektronix $D24 TDR/Sampling Head

Various precision coax adapters, interconnecting cables and a 50-ohm microstrip test board

Cohle Asserbly Lnder test

i C

/ 50 ohn nicrostrip test boerd

% chn inkerconnection coble 50 ohn interconnection coble

Figure |
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Data Tables

Impedance Measurements

Zo @ 30pS rise time [Zo @ 250pS rise time [Zo @ 500pS rise time
Sample | Length Min Max Min Max Min Max
# inches| ohms ohms ohms ohms ohms ohms
LP1 12 41 B7.4 49.8 56.4 49.6 51
LP1 24 46.5 g8.9 50.9 57.8 50 52.1
sT1 12 41.2 895.3 47.5 56.9 47.6 51.7
ET1 24 46.4 102.4 B1.1 60.1 497 53.1
Loss Measurements
Incident pulse rise time = 48 psec
Measured | Rise time -3dB -10dB -15dB
Sample #|Length | rise time | degradation | Attenuation | Return loss | Return loss
inches| psec psec GHz GHz GHz
LP1 12 100 52 2.3 1.4 9
LP1 24 106 58 21 16 8
ST 12 116 68 2 1.1 3
ST 24 118 70 2 1.8 B
SUMMARY

This report measured performance of the LP1 and ST1 connectors with short lengths of cable, and carefully
controlled interconnects. Both of these connectors are intended to be soldered into printed circuit board
vias. Their impedance profile will meld with that of the PCB via/annulus/trace combination. Therefore the
performance measured in an actual system will be largely dependent on the geometry of the vias into which
they are soldered. For this test report, .036” diameter vias were used in a microstrip trace on a 0627 thick
PCB.

On its own, the LP1 connector is useful for risetimes in the range of 250-500 psec, and analog frequencies of
1.0-1.5 GHz. The actual performance limit may be pulled slightly higher or lower depending upon the needs
of the system in which it is used. The LP1 nominal connector impedance at 30 psec rise time was 52,5

ohms; at 250 psec, 52.5 ohms and at 500 psec, 51 ohms. The risetime degradation was 23 psec/connector.
The -3 dB insertion loss frequency exceeded 2 GHz on all samples and the —10 dB reflection loss frequency
exceeded 1 GHz on both samples.

On its own, the ST1 connector is useful for risetimes at least as short as 500 psec, and analog frequencies up
to 1.0 GHz. The actual performance limit may be pulled slightly higher or lower depending upon the needs
of the system in which it is used. The ST1 nominal connector impedance at 30 psec rise time was 54.2
ohms; at 250 psec, 50 ohms and at 500 psec, 50 ohms, The risetime degradation was 33 psec/connector.
The -3 dB insertion loss frequency was 2GHz on all samples and the —10 dB reflection loss frequency
exceeded | GHz on both samples.
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LP1 Assembly, 12" Length

26 awg 50 ochm Coax
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LP1 Assembly, 24" Length
26 awg 50 ohm Coax
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ST1 Assembly, 12" Length

26 awg 50 ohm Coax
11804C DIGITAL SAMPLING OSCILLGSCOPE  Assembly Impedance
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5T1 Assembly, 24" Length

26 awg 50 ohm Coax
14801C DIGITAL SAMPLING OSCILLDSCOPE  Assembly Impedance
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118041C DIGITAL SAMPLING OSCiLl.OSCOPE
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LP1 Assembly, 12" Length

26 awg 50 ohm Coax
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LP1 Assembly, 24" Length

26 awg 50 ohm Coax
11804C DIGITAL. SAMPLING OSCiL!-OSCORE Risetime Degradation
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11804¢C DIGITAL SAMPLING OSCILLOSCGPC
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3T1 Assembly, 24" Length

26 awg 50 ohm Coax
{1804C DIGITAL SAMPLING OSCILLOSCOPE Risetime Degradation
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