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1 INTRODUCTION

The module test is a tool developed to test the module builds of the Ultrasonic Time-of-Flight (ToF) sensor product line and for
engineering development purposes. It is an autonomous test that checks the functionality and performance of ToF sensors. Its test
methods include the following features:

e Checks sensor functionality after the assembly process
e Checks and displays sensor performance data against product specifications and criteria.
e Records sensors data log for traceability and data analysis

e Distinguish different types of failures for binning.

2 HARDWARE REQUIREMENTS AND SET UP
2.1 HARDWARE REQUIREMENTS

The list below shows the hardware required to establish the connection and set the fixture for testing.
1. Aprogrammed development kit - DK-x0201 (Host)
2. ICU-x0201 sensor module(s) - EV_MOD_ICU-20201-00-01 (example module)
3. Flat Flex cable(s) (FFC)

4. Micro USB -Type A USB cable

5

Fixture
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2.2 SET-UP CONNECTIONS
To run the ICU-x0201 evaluation kit and the module test platform, connect the device under test (DUT) to the FTDI connector on the
DK-x0201 via the USB cable to the PC. This section shows assembly instruction connecting hardware together.

1. Plugin one end of the FFC into one of the connectors on the daughter board and other end to the connector on the ICU-
x0201 module.

2. Upto 4 sensors can be attached to the connectors on the daughter board using the flat flex cable. Place the unit flat on the
module holder, adjust the target to be approximately 300 mm from the sensor. Keep the surrounding area of the fixture
clear to avoid any possible interferences. The image below shows the physical connections to run the Module Test
software.

300 mm

3. Plug the Micro USB connector to J8 of the Development board while the other end of the cable should be connected to host
PC.
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V. USé Cable

4. Go to the Device Manager and verify that the USB is detected. Confirm the COM port number for the development board in
the Ports (COM & LPT) drop down list. You should be able to see the connected COM port as shown below:

% Device Manager - [m] b4
File Action View Help
== @HEIEE 2 EXE

3 Computer ~
& ControlVault Device

 Disk drives

[ Display adapters

& Firmware

G Human Interface Devices

=1 Keyboards

LI Memory technology devices

[ Mice and other pointing devices
[ Meonitors

57 Network adapters.

~ B Ports (COM & LPT)
@ Intel(R) Active Management Jechnolagy - SOL (COM3)

& USB Serial Device (COM4)

[~

L1 Processors
B Security devices

[ Sensors

B Software components w

3 SOFTWARE REQUIREMENTS AND SET UP

This section elaborates the software and hardware requirements to set up and run the module testing for ICU-x0201 sensor(s).

3.1 SOFTWARE REQUIREMENTS
i ShastaMT v 1.6.2 or later version.
ii.. Window 10 or later

3.2 SOFTWARE INSTALLATION
This section shows how to extract and install the software upon download from repository.
1. Download the ShastaMT v x.x, where x signifies the version of the software and the number changes with every release.
After the download is complete right click on the zipped folder, click on Extract All

ShastaMT v x.x Open

Open in new window

5

Extract All... 4

T Tie e

Figure 3-1. Picture

2. Choose file extraction location. Then, click on Extract.




i Extract Compressed (Zipped) Folders

Select a Destination and Extract Files

Files will be extracted to this folder:

[ cATDK-InvenSense\ Module Test | [ srowse..

Show extracted files when complete

Cancel

w3 72% complete — *

Copying 7,870 items from ShastaMT v x x to Module Test
72% complete n x

{ 7:' More details

3. Once the extraction is completed, go to the extracted folder. Double click on file name: ShastaMT v x.x

1is PC » Local Disk (C:) » TDK-InvenSense » Mo

~
MName

ShastaMT v x.x

4. You will see the list below. Click test_gui.main to launch the GUI application

Mame
bin
casteml
Configuration Files
lib
platforms
xml
@ bin_codes
python3.dll
python310.dIl
D test.json || LEsLjsUn
|E|test_gui_main |E|test_gui_main
D testgui.ui '_q o

5. Aninitializing window will pop up while the software is loading.
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B | C\Users\nhayes\Downloads\ShastaMT v 1.6.2\ShastaMT v 1.6.2\test_gui_main.exe - [m] x

ysonic.

.py on line 41 in <module>||invn.pysonic.
on line 42 in <module>||red
on line 43 in <module>||S! " .
i 81 in load ui_p s||Could not find attribute config

, in get_scanner
file or directory: 'scanner_config.json'

ana o Al =1 2072.02.72 nhauac

Tovt Darimant nge

6. The main GUI application will appear when software is done loading. Main GUI will look like the image below:
optons view S

Test DataReview Datalog Frequency Sweep

4X\TDI( Shasta MT Version 1.6.2
A
\) ' Not Connected to Device

Retry Connection

Select Config
Config Version:
CupRt P Select Output Path
\
Study Name: " ‘
Comment: ‘
Not Connected to | ©" ‘
Device
Not Connected to
Device
Not Connected to
Device
Current Test:
Not Connected to | parts Testea: 5
Device Yield Rate: 0%
Start Test

3.3 TEST EXECUTION

This section shows procedures to execute the GUI for the evaluation of sensor modules. Note: the EVK kit must be programmed
before you can use ShastaMT v 1.6.2.

3.3.1 Connection
Connect the DUT to the test computer and let the GUI self-detect the hardware. Follow the steps below to start test:

1. The test tab is the main window of the test, and it should appear at the start of the software.
2. Click on Retry Connection button to connect DUT with COM port.




Test DataReview Datalog Frequency Sweep

@TDK Shasta MT Version 1.6.2
\4 Not Connected to Device

Retry Connection

Config Version:

3. The test configuration file will also be loaded in this step. A pop-up window will appear prompting for a configuration file.
Select Configuration Files folder then select the configuration intended for testing.

v v | on@d@Ivit v v
“ Home Share View
« v A > ThisPC > Downloads > ShastaMTv 1.6.2 > ShastaMTv 162 >
Name Date modified Type Size
bin File folde
castxml| File folde
Configuration Files 8/3/ File folder
custom_ui_elements File folde
lib File folde
Home Share View
d A > ThisPC > Downloads > ShastaMTv 1.6.2 > ShastaMTv 1.6.2 > Configuration Files
Name Date modified Type Size

ICU-10201_Tahoe_MT_180FoV_Rev1.3,json
ICU-20201_Sierra_MT_45FoV_Rev1.3json
ICU-20201_Sierra_MT_45FoV_Rev1.3_modified.json
ICU-20201_Sierra_MT_45FoV_Rev1.3_modified.json.bak
ICU-20201 Sierra MT 180FoV Rev1.3.ison

4. Log files automatically will go to folder “Log” under the main SW directory. If a different location is desired, in section
Config Version: Click on Select Output Path set the log file path for each test run. Note: This step should only be done one
time at the start of the test.

Output Path Select Output Path

a. Create a folder at the destination of our choice for test results log to be automatically updated within the same site
for each test run




Mew folder

~ latforms
Create a new folder. e |
ICCESS xm
bin
ve - tdkgroup casteml
Cenfiguration Files
lib
<
k platforms
xml Folder. | Log
Select Folder
b. Click Select Folder, output path will set up successfully.
Config Version:
‘C:/Users/nhayes/Downloads/ShaslaMT v 1.6.2/ShastaMT v 1.6.2/Log ‘ Select Output Path

5. To change the configuration file, select the configuration file in accordance with product family by clicking on Select Config
button. This configuration provides test and operation parameters to the test software.

Select Config
Config Version:

6. Inthe Configuration Files folder, select the appropriate .json file for the DUT.

ect Lontig Hie >
(k Downloads > ShastaMTv 1.6.2 > ShastaMTv 1.6.2 v O

nizev  New folder - ™ @

~

bin

castxml

Configuration Files £ 1
custom_ui_elements

lib

platforms

xml 1
testjson

ui_params,json

File name: v | [JSON (*json) v

Open Cancel

i.e; if testing EV_MOD_ICU-20201-01 that is the module with 45° FoV from the ICU-20201 series, choose ICU-
20201_Sierra_MT_45FoV_Rev1.1.json, then click Open.




? > ShastaMTv 1.6.2 > Configuration Files

~

Name Date modified Type Size
’ [] 1cU-10201_Tahoe_MT_180FoV_Rev1.3json 6/3/2023 6:32 PM JSON File 7KB
' | ] IcU-20201_Sierra_MT_45FV_Revi 3json 6/9/2023 6:37 PM JSON File 6 KB
[ IcU-20201_Sierra_MT_45FV_Revi 3_modified json 8/3/2023 1:52 PM JSON File 6 KB
r D ICU-20201_Sierra_MT_45FoV_Rev1.3_modified json.bak 6/9/2023 6:37 PM BAK File 6 KB
B D ICU-20201_Sierra_MT_180FoV_Rev1.3json 6/9/2023 6:31 PM JSON File 6 KB
¢ D ICU-30201_MT _Trinity_PN878 PN891PIF_Shasta chamber.json 4/18/2023 447 PM JSON File 6 KB
D ICU-30201_MT _Trinity_PN886 PN891PIF_Shasta chamber.json 4/18/2023 238 PM JSON File 6 KB
D ICU-30201_MT Trinity PN889_Shasta chamber_functional test of PCBAjson 5/22/2023 4:14 PM JSON File 6 KB
D ICU-30201_MT Trinity_PN904 PN891PIF_Shasta chamber.json 4/18/2023 245 PM JSON File 6 KB
D ICU-30201_MT Trinity_PN928 PN891PIF_Shasta chamber.json 4/18/2023 242 PM JSON File 6 KB
D ICU-30201_MT _Trinity_PN941 PN891PIF_Shasta chamber.json 4/18/2023 445 PM JSON File 6 KB
D ICU-30201_MT _Trinity_PN947 PN891PIF_Shasta chamber.json 4/24/2023 9:52 AM JSON File 6 KB
\ Retry Connection |
C:/TDK-InvenSense/Module Test/ShastaMT v x.x/Configuration Files/ICU-20201_Sierra_MT_45FoV_Rev1.1.json ‘ Select Config ‘

7. The GUI will show - status for each of the four slots once configuration file successfully loaded.

B TossamaNTYIE

Options View
Test DataReview Datalog Frequency Sweep

&TDK

ICU-20201, FoV 45 degs, 32em Target

Retry Connection
C:/Users/nhayes/Downloads/ShastaMT v 1.6.2/ShastaMT v 1.6.2/Configuration Files/1CU-20201_Sierra MT_45FcV_Rev1.3 json
Config Versicn:
Yoo
Study Name: Study Name

Comment: Comment
Operator: Operator

Current Test:
Parts Tested 0
ield Rate: 0%

8. Click START TEST to start test.

5 T Shuea T 52
Options View
Test DataReview Datalog Frequency Sweep

Config Version:
| og

Start Test

1CU-20201, FoV 45 degs, 320m Target.

Retry Connection

(C:fUsers/nhayes/Dovnioads/ShastaMT v 1.6.2/ShastaMT v 1.6.2/Configuration Files/ICLI-20201_Sierra_MT_45FoV_Rev1.3son

s x

Shasta MT Version 1.6.2

Select Config

Select Output Path

Shasta MT Version 1.6.2

Select Config

Salect Output Path

Study Name: Study Hame
Comment:
Operator:

Curren Test: END
Parts Tested: 6
‘Yield Rate: 16.67%

Start Test
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3.4 ENGINEERING/FA TABS

There are three tabs following the main test tab. Each provides functionality and/or information used to validate a module design
and to failure analyze (FA) a concern with a supported sensor feature.

3.4.1 Data Review Tab

Data plots are available in Data Review tab. The IQ Trace tracks down the change of amplitude over time. Users can repeat tests on
this tab without returning to Test tab.

1. If DUT was unplugged or lost connection, click on Retry Connection to reconnect the board to GUI.
2. Click on Run Test again to repeat test with the same configurations.
3. Users can change different configuration and/or log file path in this section by selecting Select Config and Select Output
Path options respectively. (See section 3.3.1 to set up new paths)
4. Previous test data can be uploaded again through Load Prior Test. The column in the middle displays the configuration file
limits for tests frequency, bandwidth, range, amplitude, and scale factor.
5. Enter notes to test data in Study Name, Comments and Operator information for traceability purposes.
6. Expected OTP Format indicates the OTP specification version in your sensor. The data in the table is the OTP contents read
from the module.
7. 1Q Trace section, with all parameters displayed, is for failure analysis purposes. User can modify parameters for failure
analysis
) TOK Shasta MT v1.62 ) :
Options View
Test DataReview Datalog Frequency Sweep
b4 TDI ( txpeced oo ot e | 6 | R ————
Major: 4 | usL: ss000H Il 7
1 Minor: 0 z 82697Hz /” N
T E—— T f\ f’ i
Retry Comnection | ] }
1T 45FoV Revi.3.json |  Select Config j production. ;2 R ‘ \‘ : l\
. year_since_ ndvrit J \
Config Version: \we £ CBWIDX 1 f | | \'\
Alog | |Select Output Path o i 5 ‘ l | 1
Study Name: (St Nam ] 3 BW 1dx2 Increment I ! |
Comment: S 1 = . I J 1
. & customer_r... null = { \ b
Operator: 9 productva.. 1 USL: 9999999.0Hz \ ’ \I
10 package_va... 255 7313.6Hz L | |
11 mems varia... 2 oL S0000Hz i \ i
module_var... 255 | J | s
test_invalid.. 254 EZT: 230 \ i ‘-"" ‘\
T test_type_ft... 254 : ﬁ.zsarn:m ‘ '\ ‘ 1l f \ f
15 10_rtc_clock... 28530 s [ETT B { | \I ol o
16 t0_pmut fc.. 5932 mp \| i f | A ! |
17 t0range 8852 4 fi Iy | A, / L/
18 10_amplitude 7552 Amplitude i hY i f\;‘ \\I [ i f N
18 10_pmut co.. 16495 USL: 9999999 ‘ ’ \ 4_,'\ Vol 3 ’.‘a‘ r\_#
20 10 cpucode 30 6731 ! y hﬁ Yy
21 t0_reserved 255 LSL: 5375 \ A ;\J’ i ¥
22 t1_rte_clock... 65535 f‘f L
23 t1_pmut fc.. 65535 Scale Factor !. » /‘M
4 24 tirange 65535 < Scale Factor Index [T
25 t1_amplitude 65535 6 : * \ \r‘l \{ ﬂ
26 t1_pmut_co... 65535 USL: 9999999
code 255 5935
Current Test: ?‘.D - 2 S — LSL: 1 |
i : lock... 65535 Long Ringdown Me
Yield[Rate: 16.67% N 12 At fr ALRI5 ¥ ~ a 100 200 300 a00 00 500 ) 800
Load Prior Test Run Test iy—e———l | -

Distanes (mm)




3.4.2 DatalogTab

The Data Log tab charts the data from each test run. Failures are highlighted in Red.

& TOu shasta MT V162

Opticns View

Test Data Review

nestan nde es

1.2023..
2 2023..
32023
4 2023
5 2023
6 2023

0
0
0
0
0
0

Pass

Data Log

3400
3300
33.00
00.00

ultin_code lot
i.. 3400..
.. 3300

Frequency Sweep

srial_nur equenc  bandwidth range
0BCA  B2950 59300

0BCA 82922 50430 0321

DBCA  B2712 73510

OBCA  B2740 71020

0BCA  B2950 52670

OBCA 82697 73140 0286 6731

cale_facto odr eas_quer testid  sw_ver

58580
57800
58630

58750
59440
59350

6
6
6
6
6
6

bind..
bin/.

biny.
bind.
bind.
bin/.

Shast...

Shast..
Shast
Shast
Shast
Shast

<onfig_path
CYUsers...
CyUsersr..
CfUsersy,
CfUsersy/.
CifUsersy,

C/Users.

full_otp_bytes

B 00040
b ODAO4RO T,

b0DWOA0T,
GRS
bAAODONOT,
b 00401,

b64_full otp
AAQBFIEXND.
AAQBFIEXND.
AMQBFIEXND.
AAQBFIEXND.
AAQBFIEXND.
AAQBFIEXND.

atp_farmat_major

PN

otp_format_minar

production site  year_since_20

22
22
22
22
22
22

The data logs are also being collected at the defined output path. The log files can be retrieved at any instance for detailed data

analysis by going to the Log folder (or other if you named it different), and you will find the list of test results conducted over a

period.

PC » Local Disk (C) * TDK-lnvenSense * Module Test » ShastaMTvxx * Log

Name Date modified

bin o

casteml| o

Configuration Files [}

lib o

Log m— O

platforms o

xml e

Open a log file to review the test results.
ile  Home Insert Pagelayout Formulas Data Review View Automate Add-ins Help  Power Pivot
2 fe
A B € ) E F G H | J K L M N o P Q R s T u v w X y z A

timestam bin_code config_pa full_otp_ b64_full_ otp_form otp_form productio year_sinc work_we seriol_nu product_ packoge_ mems_va module_v rtc_frequ bandwidt scale_fac scale_fac
P testid index  result s swver th bytes  otp ot_major at_minor n_site € 2000 ek ot m variant  variant riant  arient  ency frequency h tor tor_index range  ampli
2023-08-01_11-21-4¢ 0 Fail: 34.00 34.00;33.C Shasta Mo C:/Users/r b'\x00\x04 AAQBFiExt 4 0 1 2 3 140 08CA 1 255 2 255 28500 82950 5939.319 5858.222 4 0.392046
2023-08-01_11-23-14 0 Fail: 33.00 33 Shasta Mo C:/Users/r b'\x00\x04 AAQBFIEx! 4 0 1 2 3 140 08CA 1 255 2 255 28590 82922 5943.243 5780.205 4 0.321159
2023-08-01_11-23-27 0 Fail: 34.00 34 Shasta Mo C:/Users/r b'\x00\x04 AAQBFiExt 4 0 1 2 3 140 08CA 1 255 2 255 28590 82712 7350.881 5863.126 4 027185
2023-08-01_11-23-3¢ 0 Fail: 33.00 33 Shasta Mo C:/Users/r b"\x00\x04 AAQBFiEx! a 0 1 22 33 140 08CA 1 255 2 255 28590 82740 7102,015 5875.491 4 0.308569
2023-08-01_11-23-47 0 Fail: 33.00 33 Shasta Mo C:/Users/r b'\x00\x04 AAQBFiExt 4 0 1 2 3 140 08CA 1 255 2 255 28590 82950 5267.322 5944.359 4 0.299793
2023-08-01_11-24-0C 0 Pass 0 Shasta Mo C:/Users/r b"\x00\x04 AAQBFiEx! 4 o 1 22 33 140 08CA 1 255 2 255 28590 82697 7313.622 5934.835 4 0.286027 U

**Note that for multiple tests or retry attempts on the GUI, the data will keep appending to the same log file.

3.4.3 Frequency Sweep Tab

This tab is generally for engineering analysis purposes. Users need to understand the IQ data fundamentals to analyze.
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3.5 BIN CODES

Bin Codes associate a number to module failure modes, to focus the failure analysis. Click View in the main toolbar, from the drop-
down menu choose Show Bin Codes.

MainWindow
Jptions  View
Test &nmm

—

A pop-up window appears when “Show Bin Codes” is selected, consisting of a list of bin codes and the corresponding reason for the
failure.

A complete list of bin codes and descriptions are in the same file directory as the MT software. One can access it in windows
explorer like shown below or refer to Appendix.

Share View
> ThisPC > Downloads > ShastaMTv 1.6.2 > ShastaMTv 1.6.2
Name Date modified Type Size

bin
castxm|
Configuration Files 6/1 4
custom_ui_elements
lib
Log
platforms
xml
2023-07-19_nhayes
2023-07-20_nhayes 6 PM Text Document 1KE
2023-07-31_nhayes 7 ) 1 )
2023-08-01_nhayes 8/1/2 11:35 AM Testt Dorisient
89 bin_codes
python3.dlil
python310.dll
testjson
%] test_gui_main 6/1

testgui.ui




4 CONFIGURATION FILES

The module test application discovers, programs, and configures up to 4 sensors connected to a SmartSonic evaluation board. The
application programs each sensor and subsequently performs a subset of the checks. Once the test is initiated by clicking Start Test
on the GUI application, the sensor is triggered and performs ultrasonic measurements, the results are captured. The collected data is

compared against standard test limits defined in the configuration file, e.g.

Below is an example of parameters and limits in the configuration file. “config ver” is used to define the type of test
configuration and is logged in the results file. The “system details” shown at the top of any configuration file will indicate the
required mechanical components for operating the test and displayed on the front panel of the MT SW to clearly show the operator
what’s being tested.

+«Mechanical settings

«— Test coverages

Optionally, any of the standard test limits can be modified to different values. A corresponding Pass or Fail indication will display on
the GUI once the configuration file is updated. The “tests” section in the configuration file shows the test coverage in the selected

configuration file.

4.1 MODIFY RANGE FINDING PARAMETER

The default limits are listed in the configuration file as shown here. Limits are listed in brackets [], in purple color font in the example

Limit settings —

below. These values are changeable after engineering evaluation.

"rangetinding”:

{

"scale factor": ["greater_equals",1],
"range": ["between", 0.28, 0.33],

"amplitude":
"bandwidth":

["greater equals", 5375],
["greater equals"™, 3000],




5 TEST COVERAGE

The following subsection investigates different testing scenarios and results.

Test Names

spi

memory

otp
program

rtc

frequency

rangefinding

Test Descriptions

Checks that the reported CPU IDs match the expected CPU IDs. This test is setup to run at the low
voltage settings of 1.71 volts on Vdd, Avdd and Vddio.

hecks the memory test fills the d-mem and p-mem of the ASIC and then reads back the values and
compares the readback list to the written list. Two patterns are used by default, 01010101 and
10101010 (or "0Oxa5", "0x5a" in hex).

hecks reads from the one-time programable (OTP) memory.

Ensures the general programming transducer (GPT)/main firmware is programmable.

Checks the Real Time Clock (RTC) of Asic. A clock pulse sent to ASIC via INT2 line to check whether the
RTC is in the expected range of 25 to 35kHz.

Checks the Piezoelectric micromachined ultrasonic transducer’s (PMUT) resonant frequency.

Checks rangefinding functionality via scale factor, range, amplitude, and bandwidth parameters.

Document Number: AN-000424
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5.1 CASE1-AFULLY OPERATIONAL MODULE
A module was evaluated under the setup, the test results collected illustrate the case of a fully functional sensor unit.
1. Data Log tab:

>s ot serial_num frequency bandwidth range amplitude scale_factor odr meas_queue
LAQ b"\xff\x00\x04\xd4" 77903 5462.942324340909 0.2883218954982478 11109 6536.925577058378 6 bin/test_-10dB_gain_10rxSamples-45DegreeHornForMOD-ODR6.json

2. From the IQ trace:

1Q Trace

LT eap—

O
3. Result displayed in the main view:

Conclusion: All measured parameters reported to be within the specified range and limits.
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5.2 CASE 2- A MODULE WITH NO HORN
Module evaluated without a horn attached to sensor.

1. Data Log tab:

Data Log  Frequency Sweep

result  bin_codes lot serial_num frequency bandwidth range amplitude
Fail: 33.00 33.00 145 02L6 87505 4246.472154912557 0.29034180601863485 3206

2. From the IQ trace:

IQ Trace
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3. Result displayed in the main view:

Reason of failure:




Bin Code Failure Reason

02 31.00 Frequency
03 32.00 Bandwidth
04 33.00 Amplitude
ns 3400 Ranae

Conclusion: Failed for the frequency, bandwidth, amplitude, and range.

5.3 CASE 3 - ANON-CONCENTRIC MODULE AND HORN

Module with horn that was not aligned with and partially covered the port hole.

4. Onthe Data Log:

ncy bandwidth range amplitude ¢

1989.2738923875615 0.16621428299406468 3981 1

5. From the IQ trace:

1Q Trace

10+ |

100 |

Ampltude (L8B)

102 |

10t |

o 100 200 300

Distance (mm)

6. Result displayed in the main view:

7. Reason of failure:
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Bin Code Failure Reason

02 31.00 Frequency
03 32.00 Bandwidth
04 33.00 Amplitude
05 34.00 Ranage

Conclusion: Failed for range, as well as the amplitude.

5.4 CASE4-A MODULE WITH ANGLED HORN
Module is horn sitting at an angle, not flush with the sensor.

8. Onthe Data Log:

frequency bandwidth range amplitude
37780 2033.880525821736 0.16733751365700433 3247

9. From the IQ trace:

1Q Trace
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10. Result displayed in the main view:




11. Reason of failure:

Bin Codes

Bin Code Failure Reason 2
101 24.00 Range
10 250N Cmmlm Coms, <

Conclusion: Failed for range as well as amplitude.

5.5 CASE5-A MODULE WITH COVERED HORN
Module with a blocked horn

12. Onthe Data Log:

frequency bandwidth range
73161 1692.4798201722554 -1 -1

amplitude scale_factor odr

53112.2331... 6

13. From the IQ trace:

IQ Trace

"
)

Ampltude (L8B)

Distance (mm)

14. Result displayed in the main view:
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15. Reason of failure:

Bin Codes n
Bin Code Failure Reason ™
103 3200 Bandwidth
104 33.00 Amplitude
105 34.00 Range
v

Conclusion: Bandwidth and range failures. Bandwidth is too low, and object not detected within range limits.

5.6 CASE 6 - NO CONNECTION

Module cannot communicate with the tester.

16. Result displayed in the main view:

17. Reason of failure:

Bin Codes

Bin Code Failure Reason -
9 1001 SPI
a0 4100 gk ¥

Conclusion: Module incorrectly connected to the development kit. Flex connected in the wrong orientation or at an angle at
either the development kit or the module flex connectors.
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6 APPENDIX - BIN CODES FOR MODULE TEST ONLY

This list contains only bin codes that are relevant to Module Test SW. The full list covers other production values can be found in the
zipped folder with file name: bin_codes.xls

Bin Codes
00.00-09.99 Pass 24 Memory
01.xx Frequency Bin 25.1 OTP Read Failure
02.xx Bandwidth Bin 25.2 OTP Major Version Not Given
03.xx Amplitude Bin 25.21 OTP Minor Version Not Given
04.xx Range Bin 27 External Clocks
05.xx Scale Factor Bin 27.01 RTC Clock
10.00+ Failure 27.02 PMUT CLOCK
10.00-19.99 Communication 28 INT2 Trigger
10.01 SPI 29 Currents
11 UsB 29.05 Idle Current
12.00-12.99 Timeouts 29.1 Average Current
12.01 SPI Timeout 29.11 Maximum Current
12.02 OTP Timeout 29.12 Minimum Current
12.03 Memory Timeout 30.00-39.99 | MEMS
12.1 Programming Timeout 31 Frequency
12.11 RTC Timeout 32 Bandwidth
12.12 Frequency Sweep Timeout 33 Amplitude
12.13 CMOS Currents Timeout 34 Range
12.14 Frequency Timeout 35 Scale Factor
12.15 Range finding Timeout
12.17 INT2 Timeout
12.18 External Clocks Timeout




7 REVISION HISTORY

REVISION DATE REVISION DESCRIPTION

08/17/2023 1.0 Initial Release
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