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1. Introduction
The purpose of this document is to describe the functional verification test method for second generation

ANT USB stick—USB2.

2. Test Hardware

Three pieces Golden ANT USB2 Stick (Two pieces for use in the test and one for backup; refer to section 4 of this

document for the golden unit acquisition)
Five Meter USB2 Extension Cable (User can purchase from BAFO technologies: http://www.bafo.com)
Seven port USB2.0 Hub (User can purchase from D-Link : www.dlink.com)

e Host PC

Figure 1: Test Hardware

2.1 Hardware configuration
Figure 2 shows a diagram of how the test equipment should be set up:

The USB extension cable and Hub connect to the PC USB port directly. One golden unit (e.g. golden unitl) is connected to
the USB extension cable, another golden unit is connected to the USB hub. This will establish an ANT master device and

Golden Unitl

slave device.
5 meters USB
Extension Cable 4% CL?:L
| Golden Unit2 | | uuT |
‘ USB Port ‘
L —use Port* 0
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Control PC

THIS DOCUMENT IS DEPREUETE SRR B B ABLEL A8 'f€ 3R TH NO SUPPORT
FROM THE ANT TEAM. USE IS AT THE SOLE DISCRETION OF ANT+ ADOPTERS



2.2 Hardware Setup

Figure 3a shows how the USB extension cable and USB hub are installed in the test setup. The golden unit
(e.g. golden unitl) is connected on one end of USB extension cable and the other end is connected to the

PC USB port directly. The extension cable can be mounted on any convenient area. Another golden unit (e.g.
golden unit2) is connected with a USB hub, and the unit under test (UUT) is connected to the same device
(Figure 3b). The Hub can be put on the test bench near the PC and the golden unitl connected to the extension end can
be located up to 5 meters away from golden unit2. There should be no moving objects between golden unitl and golden
unit2 during the test.

Figure 3b: USB2 golden unit and UUT connected with Hub
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3. System Requirements

In order to use the USB2 1QC Test software, it is necessary to install the Microsoft .NET Framework
Redistributable Package (3.5). A free download of this is available at the Microsoft Download Center.

All files distributed along with the test software should be present in the same directory as the application.
These files include:

ANT_DLL.dII

ANT_NET.dII

ANT_WrappedLib.dll
DSI_CP210xManufacturing_3_1.dll
DSI_SiUSBXp_3_1.dll
USB2_IQC_Test.exe
ANT_USB2_gold_list.ini

4. Acquiring Golden Units

4.1 Golden units selection

Golden units are strictly selected by a product design engineer in a RF lab environment from a number of
finished products, usually from prototype and pilot manufacturing runs. Units are thoroughly tested using
sophisticated equipment against product specifications or design goals. Depending on purpose of the golden
units, either those units with testing results that marginally meet the specification or those units with the
most consistent measurement (measurement should be labeled on the unit) could be marked as golden unit.

A set of Golden units should be selected and distributed among production lines and facilities. Often more
than one Golden unit should be allocated per test station. These units should be well kept in the form as it
was selected. Any abuse of Golden Units should be avoided, such as opening the housing, and any damage
tests, such as ESD test and dropping and vibration.

There are many factors that may affect the USB2 RF performance. The orientation of the USB2’s strip antenna, and the
placement of the USB2 with respect to noise sources and interference environment, can significantly affect the distance at
vary application. There are no specific requirements and constraints for the golden unit's selection. The golden units should
be selected through empirical testing in the target application.

4.2 Golden units identification in the test program

In order to work with the identical golden units, the program requires checking the serial number of the
golden units at the starting of the program. For secrecy, an encryption key (0xA7D2F289) is XOR with the
golden serial numbers that show up in the initial file. The program will decrypt the serial numbers with the
same key and verify the golden units.
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5. The Concept of the test system
5.1 Calibration

Testing of the unit under test (UUT) is based on the comparison with the golden unit’'s performance. To
ensure the comparison proceeds under the same test conditions, the calibration run is enforced at the
beginning of each UUT test. The test software will automatically first calibrate the system and then register
the pass/fail criteria. The calibration run is implemented between two golden units: golden unitl and
golden unit2, the golden unitl will send out 50 acknowledge messages, and as response the unit2 will
ideally send same number of Ack back to golden unitl. If the channel degenerates, 100% of the messages
may not be received by the receiver, and the software will count the successfully received messages as the new
threshold. The Figure 4a shows the calibration run.

50
< Acknowledge Messages \

\ Ack >

Transmitter Receiver

Figure 4a. Golden units calibration run
5.2 Performance test

The UUT performance test implementation is quite similar to the calibration, except that the UUT is used instead of
golden unit2. Again, messages received are counted, and the max percent difference between UUT and calibration

run will calculated and compared. A defective UUT will be identified by the test. The diagram Figure 4b shows the
UUT test performance

< Acknowledge Messages \

\ Ack >

Transmitter Receiver

Fiture 4b: UUT test implementation
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6. ANT USB2 Stick Test Procedures
Calibration run
The following step by step instructions describe how to use the test software:
Run the 1QC test software. Once the software is started, the GUI will show as in Figure 5. There are three text

boxes on the right side of the GUI which show the ANT device message transaction status and one text box on
the left side which shows test results.

B USBZ_IC_Test v1.01 EEX
Raw Message View
Perform Configuration
Golden Unit on Extension
Mot Connectad
Galden Unit Receiver
Not Connected
uuT
Mot Connected

Figure 5: Test software start face
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Make sure there are no USB devices attached to the PC USB port, and then click the “Perform Configuration”
button on the GUI. Once the button is clicked, the popup window will display the information, which will lead
you through the next step. Connect the Golden Unit (e.g. golden unitl) with USB extension Cable, and then click
OK as shown in Figure 6.

I USB2_IQC_Test v1.01

Raw Message View

Perform Configuration
Golden Unit on Extansion

Not Connectad
Perform Test
Last Test Result: -
Golden Unit Receiver
Not Connectad
Connect to Sending Golden Unit
Connect a golden unit on the USE extension, and ensure there are no other ANT devices connected ko the system, then press 'OK'

OK |

uuT

Not Connectad

Figure 6: Connect golden Unit with USB extension Cable
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Once the OK button is clicked, the popup window will remind you to connect second golden unit, which shows
on Figure 7. Connect Second golden unit (e.g. golden unit2) to the 7 port USB hub.

I USB2_I1QC_Test v1.01

Raw Message View
Perform Configuration

Golden Unit on Extension

15, UU-oU-UY

| »

Device: CHANNEL_ID_Ox51, Ch:0
::40, 00-51-00

Perform Test )
Device: CHANNEL_MESG_PERIOD_0x43, Ch:d
::40, 00-43-00

Last Test Result: ~ -----

<

Established Connection o Golden Unit Sender.

Golden Unit Receivar

Mot Connectad

Connect to Receiving Golden Unit

Conneck the secand golden unit to your computer, then press 'OK'

uuT

Mot Connectad

Figure 7: Connect the second golden unit to USB hub
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Connect the second golden unit to USB hub, then click OK on the popup window, you will see the window shown

in Figure 8.
I USB2_IQC_Test v1.01
Raw Message View
_ Golden Unit on Extension
119U, UU-DU-U A
Device: CHANMEL_ID_0x51, Ch:d
x40, 00-51-00
Perform Test i
Device: CHANNEL_MESG_PERIOD_(x43, Ch:0 -
=44, 00-43-00
Last Test Result: ~ ----- >
Established Connection to Gelden Unit Sender,
Connacted to Golden Unit Recavier. Galden Unit Receiver
U, UU-OU-0 A
Device: CHANNEL_ID_0x%51, Ch:d
x40, 00-51-00
Device: CHANNEL_MESG PERIOD 0x43, Ch:0 5
x40, 00-43-00
=
| T
Not Connected
|
|

Figure 8: Connect the UUT to the USB hub
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Connect the UUT

Connect a UUT to the 7 port USB hub, then click “Perform Test” button. If the configuration is correct, the start
test window will show on Figure 9a. If there is any operational error during the configuration, you can click the
“Disconnect All Reset” button on the right corner of the window to restart the configuration sequence.

I USBZ_IQC_Test v1.01

Raw Message View
Golden Unit on Extension
T AT, UU-UUU LU US-Us-Ua-U-U 7 ~
Channel: EVENT_TX_0x03
:: 40, 00-01-03
Channel: Received ACKNOWLEDGED _DATA_OndF
:2 4f, 00-00-01-02-03-04-05-06-07
Last Test Result: ~
Established Connection to Golden Unit Sender,
Connected to Golden Unit Recevier. T A
Connectad to UUT. Golden Unit Receiver
Beginning test... SISO ¥y
Starting Golden>Golden Calibration... -
Golden > Golden Calibration complete: Channel: Received BROADCAST_DATA_Ow3E
Ack Success Rate = 50/50 i 4&, 00-00-01-02-03-04-05-06-07
Starting Test of UUT...
Channel: EVENT_CHANNEL_CLOSED_0x07
i 40, 00-01-07
v
uuT
i U, UU-UL-UD ~
Channel: Recsived BROADCAST _DATA_0x4E
it 4, 00-00-01-02-03-04-05-06-07
Channel: EVENT_TRANSFER_TX_COMPLETED_0x05
:: 40, 00-01-05
v

Figure 9a: Perform UUT test Start
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Perform Test

After pressing the “Perform Test” button, the test software will start running. The status will show on the screen
and text boxes. Calibration runs first, if the calibrated data is correct, the UUT perform test will take place next.
If the calibration test fails, the popup window will show “Error” message; you may need to press the “Perform
Test” button again to repeat the same test as seen in Figure 9b.

I USB2_IQC_Test v1.01

Disconnect All Resat
Raw Message View
Golden Unit on Extansion
] ~
Channel: EVENT_TX_0x03
:: 40, 00-01-03
Test Complete
Channel: EVENT_CHANNEL _CLOSED_0x07
x40, 00-01-07
Last Test Result: Pass =
Established Connaction to Geolden Unit Sender,
Connected to Golden Unit Recevier. ™ o
Connacted to UUT. Golden Unit Receiver
Eeginning test... B ~
Starting Golden>Golden Calibration... ) -
Goldan > Golden Calibration complete: Channel: Received BROADCAST_DATA_(w4E
Ack Success Rate = 50450 :t 4, 00-00-01-02-03-04-05-06-07
Starting Test of UUT...
UUT Test complets: ‘Channel: EVENT_CHANNEL_CLOSED_0x07
Ack Success Rate = 43/50 i 40, 00-01-07
v
uuT
TIEU, UU-H-UU ~
Channzl: Received BROADCAST_DATA_Ox4E
=t 4, 00-00-01-02-03-04-05-06-07
Channel: EVENT_CHANNEL_CLOSED_0x07
= 40, 00-01-07
v
Figure 9b: Perform UUT test Complete
Pass/Fail

The calibration run and performance test is implemented automatically once the button is pressed. The Test Result
label will show pass or fail. If the UUT fails, you may need to repeat the same test at least once more to confirm
that the failure persists.

Change UUT

After the UUT is tested, you can unplug the UUT, change to a new one, and then press the “Test Complete button”.
The popup window will remind you if the UUT does not plug in as seen in Figure 10.

Repeat the same test operation

The calibration button is disabled during the perform testing. If it is required, you can press the button “Disconnect
All Reset” which will enable the calibration button and allow you to reconfigure the test system.
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I USB2_1QC_Test v1.01

Raw Message View
Calibrated
Golden Unit on Extension
TEU, UU-SAUU ~
Channel: EVENT_TX_0x03
x40, 00-01-03
Test Complete
Channal: EVENT_CHANNEL_CLOSED_0x07
1t 40, 00-01-07
Last Test Result: Pass ol
Established Connaction to Gelden Unit Sender,
Connacted to Golden Unit Recevier. )
Connected to UUT, Golden Unit Receiver
Beginning tast... ~
Starting Golden=Golden Calibration... W
Golden > Golden Calibration complete:
Ark Success Rate = 50/50
Starting Test of UUT... Failed to conmect to UUT: ANTLibrary Exception: Failed to connect ko any ANT devices
UUT Test complete: 7
Ark Success Rate = 45/50
Connacted to UUT. =,
Beginning test... b
Starting Golden=Golden Calibration...
Galden > Golden Calibration complate:
Ark Success Rate = 50/50
Starting Test of UUT... T
UUT Test complete: = ——
Ack Success Rate = 48/50 ), UU-SLIY -~
Channel: Received BROADCAST_DATA_Ow4E
=i 4e, 00-00-01-02-03-04-05-06-07
Channal: EVENT_CHANNEL CLOSED 0x07
12 40, 00-01-07
=

Figure 10: UUT is not connected reminder window

Technical Support

Please direct any technical inquires and/or general comments regarding this document or associated files

to support@thisisant.com.
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