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1. Introduction 

Venture Research’s manufacturing line conducts a series of tests during the build process to validate the 

antenna’s tuning and ensure proper readability. The test results are recorded in a database along with 

the serial number of the unit.  

Once all the RF components are put together: Antennas, RF Module, Multiplexers, and tuning capacitors 

or inductors, each antenna assembly is validated for proper RF tuning. Then the antenna assembly will 

be tested for adequate read performance before it is finished with top and bottom aesthetic plastics. 

Finally, the assembly will once more get tested for read performance. During each test, the VR serial 

number is recorded along with the test results in our Manufacturing Database via the Test Software.  

1 Test Procedures 
Manufacturing tests include: 

 Antenna VSWR Validation Check 

 Antenna System test 

 Antenna Pre-Box test 

1.1 Antenna SWR Validation Check 
During this test, the SWR and Lin Mag values are measured and validated to be below the approved 

thresholds. This test is performed using a Network Analyzer that supports frequencies above 850MHz 

and below 950MHz.  

Sample specifications of Network Analyzer: 

 Frequency range: 300 kHz to 1.3 GHz 

 Measured parameters: S11, S21 

 Sweep types: Linear frequency, log frequency, segment, power sweep 

 Dynamic range: 130 dB (10 Hz) 

 Measurement speed: 150 µs per point at 95 dB dynamic range 

 Output power adjustment range: -55 dBm to +3 dBm 

 Up to 16,001 measurement points per sweep 

 

Figure 1 - Network Analyzer used in Manufacturing 
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For each antenna assembly, the below setup is used: 

Test Setup: 

 Set Network analyzer frequency range to 902 MHz to 928 MHz 

 Set markers to take measurements at the following frequencies:  

o @ 902MHz (Low Frequency) 

o @ 915MHz (Mid Frequency) 

o @ 928MHz (High Frequency) 

 Ensure that the analyzer was calibrated for Open, Short, and Through settings 

For each antenna assembly, the following measurements are taken and stored in the database with the 

VR Serial Number.  

Measurements: 

 Measure Voltage Standing-Wave Ratio: VSWR at each measurement point must be at or below 

2.0 

 Measure Line Magnitude: Lin Mag at each measurement point must be at or below 0.27 

See Figure 2 for an example of Lin Mag measurements at the three selected frequencies: 0.06 @ 

902MHz, 0.19 @ 915MHz, and 0.11 @ 928MHz.   

 

Figure 2 - Lin Mag Measurements  
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1.2 Antenna System Test 
Before the antenna panel is sealed with a top and bottom aesthetic plastic cover, a read performance 

test is performed.  This read test is performed to ensure adequate performance for each antenna. 

Test Setup: 

 Connect the panel into the Test Controller Setup via Test 10-Pin cable (or connector) 

 Load VR Hardware Manager Application and select VR Surface Reader (Carefusion/BD) Backwall 

System Test. See Figure 3 for a snapshot.  

 Place the Test Tag Fixture on the antenna assembly. See Figure 4 for a sample tag fixture. 

 

Figure 3 - VR Hardware Manufacturing Test Program 

 

 

Figure 4 - VR Manufacturing Tag Fixture Assembly 
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Test Process: 

The VR Manufacturing Hardware Test program (see Figure 3) reads on all antennas one at a time. The 

application ensures that the (designated) tag directly perpendicular to the antenna is read at or above 

the RSSI threshold. If all reference testing tags are read successfully, the test result is recorded as PASS 

in the Manufacturing database along with the VR Serial Number of the Antenna Assembly. Figure 5 

presents the test flowchart. The resulting report and labels are then printed and recorded with the 

Quality Sheet for that antenna assembly. 
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Figure 5 - Test Flowchart of Tower Antenna Panel (16 Antennas) 
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1.3 Antenna Pre-box Test 
After the antenna system test passes, the top and bottom aesthetic plastics are attached and the unit is 

ready for final test. The final (or Pre-Box) test procedure is the same as the Antenna System Test in 

Section 2.2. The test result report and labels are printed and recorded with the Quality Sheet for that 

antenna assembly. 

 

Figure 6 - Sample Test Result Report 

 

 

Figure 7 - Sample Final Label 
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Figure 8 - Sample Final Q/A Sheet 

 

 

 


