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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 TestProcedures
Manufacturing tests include:

e Antenna VSWR Validation Check
e Antenna System test
e 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:

e Frequency range: 300 kHz to 1.3 GHz

e Measured parameters: S11, S21

e Sweep types: Linear frequency, log frequency, segment, power sweep
e Dynamic range: 130 dB (10 Hz)

e Measurement speed: 150 us per point at 95 dB dynamic range

e Qutput power adjustment range: -55 dBm to +3 dBm

e Upto 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:

e Set Network analyzer frequency range to 902 MHz to 928 MHz
e Set markers to take measurements at the following frequencies:
o @ 902MHz (Low Frequency)
o @ 915MHz (Mid Frequency)
o @ 928MHz (High Frequency)
e 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:

e Measure Voltage Standing-Wave Ratio: VSWR at each measurement point must be at or below
2.0
e 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 @ 928 MHz.

ce Markers Analysis Display  System

IF Bandwidth
10kHz

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:

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

e Load VR Hardware Manager Application and select VR Surface Reader (Carefusion/BD) Backwall
System Test. See Figure 3 for a snapshot.

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

¥ VR Device [El= =]

+ Test Controls

SurfaceReader 16-Ant - CareFusion [U ~

UTC Time Test x1

UHF RFID Reader (ThingMagic)

[ Help [ Test [Logger[ Hardware Test

uzIEdeg.. \s

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.

( Start )

Set Antenna Index
Mux =1

»

From Test Configuration,
Get Desired Tag Value

Fire Current Antenna and
Read Tag

Match with

NO——» i
Desired Tag Value Test Fail End

YES

Move to Next Antenna
Mux =Mux + 1

Test Success
Save and Print Result

YES—W

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.

Nutorna-t MO& Tesr 10 36184

VRSerial:VRSN000026355

Test:SurfaceReader 16-Ant - CareFusion [UNIT) Test
Date:2017-01-05

UTC Time:16-57-51

QA Tester:Youhua Chen

Client Info:

CONTROLLER/S INFO

Variscite Module Details:

Hostname: vr-ebbe5a

LAN MAC: 68C90BEBBES5A

WiFi MAC: 0050C27C5A72

Software Details

Kernel Version: 3.14.51-vr

File System Version: ubifs

RFID Service Version: r2204

Image: venture-image-vrreader{20160510)
Packages Last Updated: 2017-01-05 10:57
ThingMagic Module Details:

Model: M6e

MFC Serial Number: 2916307013251131
Firmware Version: 01.18.00.0D-20.16.01.04-BL10.11.16.00

CONFIG TEST

TIME TEST

#1:1,P,00

READER TEST

#1:1,P,NA;

ANTENNAS TEST

#11,A87, 2A78; 3 A92; 4,A82 5A90; 687, 7A78; 8A92; 9,A78; 10,A89; 11,A87; 12,A89; 13,A 83; 14A ¢

Overall Result:SurfaceReader 16-Ant - CareFusion [UNIT) Test PASS

Figure 6 - Sample Test Result Report

LT i
T T

vr-ebbeba

Eh 63: C3: 0F: EB: BE: 53
Wikl B8: 5@: C2: 7C: 54: 72

2817-81-85 yC

ENTURE
Research Inc.

Figure 7 - Sample Final Label
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Corelpgion § pod 1[I
| 6 J /
Surface Reader Pre-Ship Q/A Checklist VENTURE

Research Inc.

— Y RSN o000l 355
RENTYRE VR Serial Number EYEY Date: MZ,

ShelReader Hostname s //{’

2 4568 10 12 14 16-} (Circle One)

[ sequence] itals Jcheckist 7|
SWR Test [Before]

1 |~ |Verify thermal sensor has conformal coating and has been tested.

2 _| Verify thermal sensor is installed with thermal tape on the bottom side.

3 [_, Ensure that any excess milling copper on the antennas is removed.

4 (If antennas are glued) Ensure that the comers are glued down and mux interface area is glued down with no air gaps.

5 ﬁyenw Qty.3 #4 screws are used to mount the bottom mux board.

6 (If more than 10 antennas) Verify Qty.4 #4 screws are used to mount the top mux board.

7 Ensure Solder from aluminum backplane has not gotten further then provided exposed ground plane of the mux board

Verify RF cables have been soldered. Center conductor to top pad and Gnd shield at two different points.(one on bottom ground plane & one on top
4’T ground pad)
AT |Verify HDPE filaments solder joints are not much bigger then 1/8" and cleaned off.
10 AT |Inspect the MUX to antenna filament wires and make sure they are secure to the Mux board
1 AT |of Copper or Aluminum back plane) Perform an ohms test between Mux and end of antenna to insure low resistance.
12 /\//A (During SWR Test) Check to make sure that any unused mux ports are verified to have less than .12db (902-928 MHz}
SWRTest[After] [ 34 /6] |~ swrmesitesto
SYSTEM Test [Before]
13 |~ (If Rev1.0 Linux ShelfBoard) Ensure that the thermal 3.3V mod is performed (See SHELF_BRD_MOD_R001 drawing)

©| o

4 L Ensure Qty.3 # 4 screws at each comer are used to install Shelf Reader board. (10 antenna Shelfreader requires Qty.4)
15 L:[, Ensure RF cable(s), GPIO cable & Thermal-sensor connector are installed securely between Mux and Reader Board
16 [\/[ (If Rev 1.0 Ensure there is a separator under the upper mux connector so that it cannot ground out the feed line
17 Verify the RF cable(s), GPIO cable, and all connectors are hot glued down to prevent them sticking from up and disconnecting
SYSTEM Test [After] ‘_3 5186 |=systemtestTosto
PreBox Test [Before]
18 IJ’ Ensure that the 1/16" thick ABS. is used on bottom side of shelf, with grooves lined up to main shelf grooves. (Note: two notches have to be
centered to the Connector clips)
19 lf [Ensure that the 1/8" thick ABS is used on the fop side of shelf, with grooves lined up to main shelf grooves. (Note: 10 antenna ShelfReader will
have notches cut out for the connector clips)

20 L’C Ensure that the diagnostic panel is aligned and secured with Qty.2 #6x1/4" SS PH screws g .‘i' VHSN[]UU|)25355

0
21 Verify that all sides of the shelf are cleanly routed and are glued completely down. E § resrekhene I
» Very that al sides of the shelf are de-burred, H 5 sipeeemcsa ¥
est er] | % PreBoxTest TestiD LT T e Ty £58¢
PREBOX T Aﬂ ‘ 7 N TMGI2 3163870 51131 s
m Verify that the VRSeriali# label is applied to the diagnostic panel after all tests & assembly is complete.
Note: Remember to record Asset serial numbers where designated on the back (Page 2) of this sheet,
g
1S0-QAC-20 Revision K 8/14/2015 1

Figure 8 - Sample Final Q/A Sheet
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