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1 Introduction

This document describes how to use the SEN-SPI-BOX kit for NXP automotive sensor
evaluation with the “NXP First Field Verification Tool” software.

The intent of this document is to get started, from the hardware configuration to the
software manipulation, in order to communicate with NXP sensors and get interactive
data.

SENSOR SPI/IFC MASTER KIT « SEN-SPI-BOX

aag-039803

Figure 1. NXP Sensor SPI/I’C Master Kit - SEN-SPI-BOX
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2 Getting started

2.1 Kit contents/packing list

/ aaa-039811

Figure 2. SEN-SPI-BOX kit contents
The SEN-SPI-BOX evaluation board contains:

* One Sensor SPI Master Kit (SEN-SPI-BOX)
* One USB Type A USB cable

One NXP MDI ribbon cable (16-pin)

* One Beagle ribbon cable (10-pin)

* One debug cable

* One 8 GB microSD card

¢ One microSD to PC adapter

If DSI3 or PSI5 protocol is required, a SEN-DSI3-ADAPTER and a SEN-PSI5-ADAPTER
may be ordered separately.

SEN-xxxx-ADAPTER kit contains:

¢ One SEN-xxxx-ADAPTER
¢ Two, 2-wire twisted cables
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2.2 Finding kit resources and information on the NXP website

NXP Semiconductors provides online resources for this evaluation board and supported
devices on http://www.nxp.com. The information page for the SEN-SPI-BOX evaluation
board is at http://nxp.com/SEN-SPI-BOX. The information page provides overview
information, documentation, software and tools, parametrics, ordering information and
a Getting Started tab. The Getting Started tab provides quick-reference information
applicable to using the SEN-SPI-BOX evaluation board, including the downloadable
assets referenced in this document.

3 Hardware description

UM11524

The NXP SEN-SPI-BOX kit provides a full-solution of built-in functionalities to
communicate with any SPI/I?C sensor. The kit graphs real-time data, executes custom
scripts and verifies sensor status. The board is a generic SPI/I?C evaluation board,
compatible with some of the NXP sensor families such as FXLS9xxxx automotive digital
accelerometers. The list of compatible sensors is non-exhaustive and may evolve in the
future.

Figure 3 shows how to couple the SEN-SPI-BOX with a SEN-GEN6-SKT board for the
FXLS9xxxx evaluation.

SENSOR SPIUIFC MASTER KIT - SEN-SPI-BOX

aag-039804

Figure 3. Attaching the SEN-GENG6-SKT board to the SEN-SPI-BOX

3.1 Kit overview

The kit contains an NXP SEN-SPI-BOX evaluation board, three different cables
compatible with dedicated NXP sensor boards, a microSD card for built-in boot loading
capability, and a USB Type-B cable to connect the kit to a computer.

The kit is powered by an NXP Kinetis® K64F Cortex M4 Microcontroller.
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Mico SD card Beagle SPI/I2C

Status leds ——a

Power leds
—

USB Type B cable &—— NXP MDI

/ SENSOR SPI/I*C MASTER KIT - SEN-SPI-BOX
JTAG/WSD

aaa-039805

Figure 4. SEN-SPI-BOX overview

NXP MDI vepo BEAGLE 12€/5P
1

gaa-039806

Figure 5. SEN-SPI-BOX interfaces

Pinout

The NXP MDI (16-pin) and Beagle (10-pin) connectors can be used with their own
dedicated ribbon cable or with breadboard jumper wires.

P MD BE2 p

VPP | GND | vcc | GND | GND | GND | A0 | Ad GND | vce | vee | mosi | GND

ics | 5% | mosi | ™SO [ yoo | wo1 | woz | vos miso | sck | ics
7 a 5

aaa-039807

Figure 6. NXP MDI and Beagle connector pinout
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First Field Verification Tool User manual

Pin Label Description
6 VCC Power supply: off, 3.3V or5V
2 VPP High-voltage supply: off, 10.5V or 13.5V

4,8,10,12 GND Ground
1 ICS SPI chip select
3 SCK/SCL SPI serial clock / I?C serial clock
5 MOsSI SPI output
7 MISO/SDA SPl input / I*C serial data
9, 11,13, 15 1/0x Configurable input/output
14, 16 Ax Analog input
3.2.2 Beagle connector
Table 2. Beagle connector pinout

Pin Label Description

4,6 VCC Power supply: off, 3.3V or5V

2,10 GND Ground
9 /ICS SPI chip select
7 SCK SPI serial clock
8 MOSI SPI output
5 MISO SPl input
1 SCL I*C serial clock
3 SDA I°C serial data

3.2.3 Beagle debug cable

To directly connect any sensor, use the debug cable (to be plugged into the Beagle

connector).

Figure 7 identifies the debug cable pinout connections.

1
2
3

Figure 7. Debug cable pinouts
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3.3 LED indicators

3.3.1 Rear view

STATUS

POWER

ACTIVITY - (#

gag-039808

Figure 8. Status indicators

« Status: Blinks green if running, if red, something is wrong

¢ Power: Red when board is powered

¢ Activity: Fast blink when communicating with the software (red for input, green for
output, orange when directional)

3.3.2 Front view

aaa-039809
Figure 9. Front LED indicators
* VCCIO: Green if VCCIO is turned on
* VCC: Green if VCC is turned on
UM11524 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
User manual Rev. 1 — 24 February 2021

8/34



NXP Semiconductors UM11524

First Field Verification Tool User manual

3.4 Block diagram

[] NXP Part [] Supply related
Other part LABEL S ly name
[ P upPPly P3V3_KL46Z S0 mA
<> Population option N E-FUSE VCCIO
BUCK-BOOST 5V P5V TPS22946
ADP2504
30-155 mA
_\: E-FUSE VCC
FILTER P5V_USB LDO 3.3V P3V3_KL46Z TPS22946
LMO317MPX-3.3/NCFB
BOOST 15V P15V LDO 13.5V |P13V5
MAX8572 LM317LCPWR
| VPP
LDO 10.5V |P10V5
V_USB P5V_USB  P3V3_FTDI LM317LCPWR
USB
USB CONTROLLER
USB TYPE B FT230XQ
UART
P3V3_FRDM P3V3_FRDM VCCIO
Kg4r_I12C1 LEVEL SHIFTER 12¢1
72 TCA9406 2
STATUS LED 4 P3V3_FRDM VCCIO
K64F_SNIF_SPIO_x [} evEl sHiFTER | BCE-SPIO X (CS) BEAGLE
76 CD40109B 4 CONNECTOR
Hard reset
PUSHBUTTON P3V3_FRDM VCCIO
K64F_SPIO_CS1
== = LEVEL SHIFTER | SCE-SPIO X (CS)
74LVCAT3144 2
K64F_SPIO_x
SWDITAG JTAGISWD Mcu 7 =
CONNECTOR 4 MK64FN1M0OVLQ12 3 P3V3_FRDM VCCIO
k6aF sPIo cso| LEVEL sHiFTER | MP'-SPIO* (CSO)
— = 74LVCA4T3144 4
SDHC
uSD CARD SOCKET 6 P3V3_FRDM veelo —>
KE4F_IOx LEVEL SHIFTER 10_x CONII:IAEDCI:TOR
74 MAX14611ETD 4
50 MHz CLOCK p5y
KL46_ADC_Ax VOLTAGE FOLLOWER | "-*
2 MCP6022-1/SN 2
aaa-039810
Figure 10. Block diagram
UM11524 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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4 Setting up the FFV Tool kit

4.1 Software installation

4.1.1 Download software

Go to http://www.nxp.com/SEN-SPI-BOX to download the software.

4.1.2 System requirements

The computer system hosting the Sensor FFV Tool software and SEN-SPI-BOX
hardware must meet the following requirements:

¢ Windows 10 (x86, x64). Although Windows Vista, 7 are anticipated to work as well,
these systems have not been tested and are not supported.

* For each SEN-SPI-BOX, a USB (V3.0) port must be available on the host PC. NXP
anticipates the SEN-SPI-BOX will work with USB V1.1 or V2.0 ports. However, NXP
has not tested the SEN-SPI-BOX with USB V1.1 or V2.0 ports.

* The screen size shall be at least 1024 x 768 pixels. NXP does not recommend using
screens with resolution smaller than 1024 x 768 pixels. Although the software runs on
screens with lower resolution, the GUI and forms are less convenient to use.

¢ Software to display Adobe PDF documents is required to read the documentation and
the data sheets.

4.1.3 Setup

Double-click the downloaded .msi file and follow the instructions.

ﬁ] MNXP Sensor FFY Tool - X

Welcome to the NXP Sensor FFV Tool Setup A
Wizard i3

The installer will guide you thiough the steps required to install M<P Sensor FFY Tool on your
computer.

WARMING: This computer program is pratected by copuright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe Civi
or criminal penalties, and will be prosecuted to the maximum extent possible under the law

aaa-039812

Figure 11. NXP Sensor FFV tool setup

NXP recommends using the default installation folder, however the installation location
can be customized.

UM11524 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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ﬁ NXP Sensor FFV Tool - X

Select Installation Folder A _

The installer will install NP Sensor FFY Toal to the following folder,

To install in this folder, chck "Mext". To mstall bo a different folder. enter it below or chick “Browse™.

Folder:
C:\Program Files [¢BE)\NXPAMXP Sensor FFV Tool\ Browse.,

Digk Cost...

Install NXP Sensor FFV Tool for yourself, or for anyone who uses this computer:

(®) Everyone
() Just me

< Back Cancel

aaa-039813
Figure 12. NXP Sensor FFV installation folder
ﬁ NXP Sensor FFV Tool — x
Confirm Installation N

The installer is ready to install <P Senzor FFY Tool on your computer

Click "Mext" to start the mnstallation.

< Back Cancel

aaa-039814
Figure 13. NXP Sensor FFV tool installation confirmation
4.2 Prepare the kit
4.2.1 Connect the kit
Connect the FFV kit via the USB Type-B cable included in the kit.
UM11524 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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aag-039815

Figure 14. Connecting the kit via USB Type-B cable

A new USB design should appear in the Windows device manager as shown in
Figure 15. There is no need to install a specific driver because the FFV kit uses standard

Window COM port drivers (usbser.sys, hhdserial64.sys) already present in Windows-

based computers.

s

File Action View Help

¢ D EHT B EX®

wa Disk drives
» Il Display adapters

! Firmware

A Human Interface Devices
» = |DE ATA/ATAP| controllers

@ Miceand other pointing devices
» [ Monitors
» @ Network adapters
B Portable Devices
W Ports (COM&LPT)
@ ECP Printer Port (LPTI)
'm Stanclard Serial over Blustooth link (COM20)
ﬁ Standard Senal over Bluetooth link (COMZ1)
@ USB Serial Device (COMA4)
» = Print queues
O Processors
v WY Security devices
o Smart card readers
B Software devices
ij Sound, video and game controllers

G Stnrane rontrallerc

<

Figure 15. Compatible COM Port drivers

» =43 |Imaging devices e i
E= Intel(R) Dynamic Platform and Thermal Framework
& Jungo Propety
» = Keyboards Bus reported device descipiion e
» [ Memory technology devices
Value

USE Serial Device (COMAY) Properties =
General Port Setings  Drver Detals  Evenis

USE Senal Device COM44)

First Feeld Verification Kit

==

aaa-039816

4.2.2 Launch the software

42.21

Start

Start the GUI through the launcher or double-click a .ffvpkg file (if .fivpkg is used, skip

Section 4.2.2.2 and jump directly to step Section 4.2.2.3)

UM11524 All information provided in this document is subject to legal disclaimers.
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4.2.2.2 Select a project

. # NXP FFV File Manager X
Sensor First Field Verification Tool b4
NXP Semiconductors ©2021 e

Recent projects @

FXSLowonc Real Time graphing

Standard communication protocols 'P

SPI 12c PSIS DsI3

gaa-041015

Figure 16. Select a script in the First Field Verification tool

There are several ways to open projects.

Previously Opened Project: Previously opened projects are listed in “Recent projects”.
Double-click the "recent project” to reopen the project. To learn more, refer to Section 6.

Recent projects ®

w=  FXSL9000x Real Time graphing

aaa-041016

Figure 17. Open an existing project

NXP Compatible sensor without dedicated package file: The user has an NXP
compatible sensor but does not have a dedicated package file. Click the menu bar and
review the existing “Predefined sensor packages”. To learn more, refer to Section 6.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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v NXP FFV File Manager x
Sensor First Field Verification Tool
NXP Semiconductors ©£2021
Launcher
| o
| Project

b A
(|

I Open r

| Create »

| Predefined sensor packages

| FXLS s . v :'  Realtime gupil'mg
MMAGA0 KT * | Q  Sanity Check
FALSBIE2AF ]

Tools

Visuahze plot from datilug file
Software

Help

About

Licensing

Exit beols ‘P

SPI 12C PS5 D53

gaa-041017

Figure 18. Open a compatible sensor without a dedicated package file

NXP .ffvpkg file: The user has an NXP-provided .ffvpkg file. Click the “Browse” button,
select the file and open it. Alternately, drag and drop the file in “Recent projects” adding
the file to the "recent projects" list. To learn more, refer to Section 6.

Unsupported device or missing package to communicate with the device: The
user has an unsupported device or lacks the necessary package to communicate with
the sensor. In this case, use the “Standard communication protocols”. These protocols
provide basic functions to communicate with SPI, IZC, PSI5, or DSI3 sensors. To learn
more, refer to Section 5.

Standard communication protocols \P
SP1 12C PsI5 Dsi3
gaa-041018
Figure 19. Open an unsupported device or missing a package

Note: PSI5 and DSI3 protocols necessitate special hardware which is sold separately
from the SEN-SPI-BOX kit. (SEN-PSI5-ADAPTER and SEN-DSI3-ADAPTER).

4.2.2.3 FFV kit search

The software scans all the compatible devices. If this operation fails, ensure that
everything is properly connected and retry.

UM11524 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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FTY MNP Sansor Firet Fisld Verification Taol = [m] b3

Sensor First Field Verification Tool
MXP Semiconductors £2020 - rev 2.0

C

Looking for compatible devices. Please connect a NXP First Field Verification Kit to this computer.

aag-0398178

Figure 20. FFV compatible device scan

Enable the power supplies

After the software detects the kit, enable and select the voltage for the power supplies as
needed.

T AP Sensor First Field Verficabon Tool = a S

Sensor First Field Verification Toal
MP Semiconductors £2020 - rev 9.2.5
o Sl A ECU information
- -
N 12FFFFFFFFFFRRAE4S 313820080020
Hardware revision SEN-5P1-80K B

Flrmware revision 548
Eootioader revision 12

Status Conmected i

Sanal port COM44

Power supply aption

Sansor supply (VOC) Digital 140 bogic level (VCCID)
Enabled 7 ] Enabied T H
vokags (33% | Max otput current (30MA wokage v v
InputiDutpat eption

Selested tast : U Gend Verdication Sarpt 53 “ _

¥ Corrected

aaa-039819

Figure 21. FFV power supply voltage selection

VCC

When using the FFV kit standalone (no MCU attached to the sensor nor external supply),
enable the VCC supply.

If the sensor is already powered by an external source, disable the option.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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4.2.24.2 VCCIO

VCCIO is the logic voltage of the SPI and I>C interfaces. It must be set to a value
compatible with the sensor VCC supply.

42243 VPP

VPP is the high-voltage supply which could be used in specific cases. It must be carefully
used and may damage the sensor if not used correctly.

5 Using standard communication protocols

The SEN-SPI-BOX supports natively SPI and 1°Cc protocols.

To add PSI5 and/or DSI3 automotive protocol interfaces to the SEN-SPI-BOX, adapter
boards may be purchased separately.

5.1 Native protocols

When SPI or I°C protocol is selected from the “Standard communication protocol” block,
it opens as shown in Figure 22.

e NP Sensor First Fieid Vesfication Tool = o X
Sensor First Field Verification Tool b (% 4
MR Semiconductors ©2021 - rev 104 ‘ ) L
= Device lis ECU informiatie
BN SEn-51-ROK B
™ 12FFFFFFFFFFFFALA 53 13820080020
Hardware evson  SEN-SPI-BOX 8
Firmware revsos 60
Boatioader revisicn 1.2
Status Connocted [ ]
Serfial port COmMaa
Power supphy o ptio
Sensor supply (MCC) Dagital 110 logic level (VECIO)
Enabled * %] Eaabled ? B
vokage 33V ¥ pay output currest (30MA ¥ valtage 33y
Input/Qutput optan
§ Conneied
aaa-04101%
Figure 22. Example of custom GUI selection for SPI interface

Choose the power supplies as explained Section 4.2.2.4. Select the SEN-SPI-BOX kit
(green button bottom right).

Use the debug cable provided in the kit to connect the sensor with the SEN-SPI-BOX
board.

Click on the "Select" button once erverything is configured. The software opens the
form corresponding to the selected protocol (SPI or I°C) as detailed in Section 5.1.1 and
Section 5.1.2.

UM11524 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.

User manual Rev. 1 — 24 February 2021

16/34



NXP Semiconductors UM11524

First Field Verification Tool User manual

5.1.1 SPI

The SPI menu offers the necessary functions to transfer data. It supports frequencies
up to 10 MHz and the four different SPi modes. Transfer width supports 8 to 32 bits data
transfers. There are two selections for Chip Select that correspond to the NXP MDI and
Beagle terminals.

Sedial Peripheral Interface
5P format
Chip Select Frequency  Mode Clock Polarity  Clock Phase Width
NXP MDI ~ 4MHz ~ @0 | CPOL=0 | CPHA=0 =~ |32-bit -

Oata transmission

MISO Data (32-bit) CO003D4 = Success
Console

2733870 : > Q0000000

27:33.870 5 <= (CO003D4

— [ —

aaa-041020

Figure 23. SPI functions for data transfer

Once the configuration set, data can be easily transferred using the “Send” button.

51.2 I’C
This I°C interface supports up to 64 byte data transfers.

Configure the 7-bit sensor address and the frequency of the bus (up to 1 MHz).

||l|F"|“[l‘g| ated Circudt (P10 Interface
12C Scanner 12C format
[ o N e
o 2o WokHz v 60 -

12C Read

7-bit address 8-bit address 7-bit address B-bit content (can s repentad)

r - 1
h-"d b4 o -

Register Address (B-ba) o = Court 10 & “
Result (930000, D0;0005; 00BN B0, 00,00 00; 58:58)]
13 Write

7-bit address 8-bit address B-bit content (can oe regaated)

- [ 1
Register Address (-5 ¢ fH Corlect EFias “

Reault Succenn

aga-041027

Figure 24. 1°C Interface

5.1.21 I°C scanner

The SEN-SPI-BOX is able to scan for I°C sensor addresses. To see all compatible
connected sensors, click the “Scan” button.

UM11524 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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5.1.2.2 Read

Select a register start address and the number of data to read. The result is shown as an
array of 8-bit data.

5.1.2.3 Write

Select a start register and write the value in hexadecimal. Separate multiple values using
a semicolon (;).

5.2 Optional protocols

The selection of DSI3 or PSI5 protocol in the “Standard communication protocol” block
necessitates a special adapter board (SEN-PSI5-ADAPTER or SEN-DSI3-ADAPTER) for

each protocol.

1. Check and set the compatible power supply. Always refer to and set the power
settings using the value printed on the bottom of the board.Table 3 provides a
summary for convenience.

Table 3. DSI3/PSI5 adapter power settings summary

SEN-DSI3-ADAPTER

SEN-PSI5-ADAPTER

VCC, VCCIO

5V

3.3V

VPP

135V

105V

2. Connect the adapter board on the SEN-SPI-BOX using the NXP MDI terminal.
Components are on the top. Check the connector coding to avoid mistakes.

3. Click the Scan button.
4. Select the PSI5/DSI3 transceiver listed.

¢ NXP Sensor First Field \esfication Tool

Sensor First Field Verification Tool T
NP Semiconductors ©2027 - rev 1048 ‘ A\ L

= Device list
e SEN-SPI-BOY 8

L PS5 Transeiver |

Device PSIS Transceiver B.A (L9861

SN N/A

5Pl mode SafeSPl: in Frame / L9563

Chip Select Frequency  Mode Clock Polarity  Clock Phase Width
5Pl configuration NXE MDI WOMHE ~ 1 CPOL=0 CPHA=T 32-bit
PSIS Channets
PSIS O PSIs 2 O Buswoltage 53¢ | Symc pulse voltage |25V bt

Selected custom GUI : PEIS Transceiver Interface

“—

Faa-041022

i Connected

Figure 25. Transceiver selection

5.21 DSI3

Two DSI3 interfaces are available on the SEN-DSI3-ADAPTER board: DSI3 channel 0
and DSI3 channel 1.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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To enable or disable the interface for each channel, use the “DSI3 channel enable”
checkbox.

Enabling a channel automatically sends discovery pulses. Every compatible device
present on the bus is assigned a unique physical address.

om0 Qe 1

Channel Configuration

Deszovery pulses count
D=0 channel enable =]

as-047023

Figure 26. Enable or disable the DSI3 channel

To exit PDCM mode, the corresponding DSI3 channel must be disabled.

Command and response mode (CRM)

By default the transceiver boots in CRM mode. If a sensor is connected to the bus and
owns a physical address, users may be able to send a CRM command.

The sensor manufacturer specifies the commands and the data to send.

Command and Response Mode  periodic Data Colledtion Mode  Background Diagnostic Mode
CRM Command Message Format
Physical address (4-bit}

Command (&-bit}

CRM Response Message Format

Physical address [4-bit)

Expected CRC (8-bit)

aaa-041024

Figure 27. CRM settings

5.2.1.2 Periodic data collection mode (PDCM)

Once the sensor is configured using CRM commands, the user must set the DSI3
receiver correctly for PDCM operations.

1. Selected chip time (transceiver chip time must be identical to the chip time of the DSI3
sensor).

2. Associate source ID to timeslot. If a mismatch occurs between the frame source ID
and the slot number, the mismatch raises an error.

3. Choose whether Broad Read Command (BRC) is sent every 500 ps or manually
(when the user clicks the "Update" button.

The user can then switch the DSI3 transceiver to PDCM mode by clicking the “Enter”
button. The transceiver stays in PCDM mode while the bus is powered.

To return to CRM mode, the user must power off, then power on, the associated channel
to return to CRM mode.
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Command and Response aede Perodic Data Collection Mode  gackground Diagnostic Mode

3538 s 500 s

Al omatic 1 H00Us)

Periodic Data Collection Made results

Format k|
(5 Hswndacimal Lingioned sigred
Slat 0 | o | [ o
Siot 1 [ 0 [ ¢ | [
Slot 2 FFF 285 | -}

Siot3 i [ &5 A | Soctes

aga-041025

Figure 28. PDCM settings

5.2.1.3 Background diagnostic mode (BDM)

Background diagnostic mode is not supported.

5.2.2 PSI5

Two PSI5 interfaces are available on the SEN-PSI5-ADAPTER board: PSI5 channel 0
and PSI5 channel 1.

The interfaces are enabled/disabled using the “PSI5 channel enable” checkbox.

The interface only works for “Sensor to ECU” communication (ECU to Sensor
communication is not supported yet).

pr 1
B 3
03 B2
[PRE—
il - |
i\ [r— JE— ot -~
T = -
=
aga-041026

Figure 29. PSI5 transceiver interface

The operation mode must be selected according to the PSI5 sensor capability.
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PSI5 - | A/P/U/D | d

d |P/CRC|—| tttt |/|n|L/H|

Communication Mode: 4,

N° of Data Bits

Error Detection

Cycle Time in ps

N° of Time Slots per cycle

Bit Rate

aaa-041027

Figure 30. Denomination of PSI5 operation modes

PSI5 supports both synchronous (P) and asynchronous (A) modes. Figure 30 provides a
visual summary of the PSI5 operation modes and Table 4 provides details for each field.

Table 4. PSI5 operation mode details

Field Possible values
Communication mode Synchronous: P
Asynchronous: A
Number of data bits 16-bit: 16
10-bit: 10
Error detection CRC: C
Parity: P
Cycling time 200 ps to 8360 s (32 ps step)
Number of slots per cycle 1t0 6
Bit rate 125 kbit/s: L
189 kbit/s: H
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6 Using .ffvpkg or predefined sensor packages

6.1 Connect the sensor to the FFV kit

Plug the sensor to the Sensor FFV kit. If provided by NXP, use the NXP socket board, or
connect your own board. The pinout is described in Section 3.2.

6.2 Scan for sensor

In the software, press the “Scan” button.

1 NKP Sencar First Field Verification Tool = [m] x

Sensor First Field Verification Tool h ¥ 4
MXP Semiconductars ©2020 - rev 03 Y 4 .:_:L
?
& Device list €
-0 SEN-SPI-BOX B
.
Device uThemapple XZ-HH P2.0
SM 1000B600AT
5Pl made 32-bit Standard 5P
Chip Select Fraquancy Mode  Clock Polarity  Clock Phase Width

SPI canfiguratian NXP MDI WMHz ~ 0 CPOL=0 GPHA=0 12-bit

§ Comedtad

Selected test : NXP Gené Verification Script 3.3 “ “

aaa-039820

Figure 31. Sensor selection page

A list of the compatible sensors appears.

6.3 Configure the sensor
Select the sensor from the list and if available, configure the SPI/I?C settings.
Note: The new configuration is applied only when the "Select" button is activated.
6.3.1 Advanced window for advanced features

To open the advanced windows, right-click any compatible sensor.
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v NXF Sensor First Freld Verification Tocl = =] x
Sensor First Field Verification Tool v 4
NP Semiconductors S2020 - rev 9.0 ’.&
Ll |
e Al n—
" SENSPI-BOX B
< [T —
muum uthomapple XZ-HH P20
Senpting |
—— 1OO0BGO0AT
P mods 22-bit Standard 5P
] Chip Select Frequency  Mode Clock Polarity Clock Phase Width
P conhguration SR HXP MDY WMHz ~ 0 cPoL CPHA:D 2t
aaa-039821
Figure 32. Advanced features

Note: This feature should be used with special care and is not synchronized with
standard functions.

This capability means that users can overwrite the sensor register without seeing it in the
other window if it is not updated.

Currently, there are two advanced forms:

* Register table: Quick and easy way to read and modify the sensor memory.
* Scripting: To configure the sensor, automate actions with a command list.

Register table

Figure 33 presents the values found in the registers of the sensor.

| ™ Sensortable (=] E

Update | [ continiously Search |devstatl i2c ud : nd: 4

DEVSTAT1 (02h)

| VBUFUVERR | BUSINUV_ERR | VBUFOV_ERR RESERVED | INTREGA_ERR INTREG_ERR INTREGF ERR |  CONT_ERR

| B [m] [m] =] | [ [m] [m] | [
12C_ADDRESS [3Fh) 0

!lzc_mnnsss[r:o] |2C_ADDRESS(T:0] | 12C_ADDRESS[T:01 | 12C_ ADDRESS[T:0] | 12C_ ADDRESS|T:0} | 12¢ ADDRESS[T:0] | 12C_ADDRESS[7:0] | 12C_ADDRESS{T:0]

| 0 =] =] | | ] ] O | I
CHO_CFG_U3 (42h) 0
UNSIGNEDDATA | DATATYPEO[1:0] | DATATYPED[1:0]1 | DATATYPEN[2:0] | DATATYPEN[2:0] | DATATYPEI[2:0] | MOVEAVG[1:0] | MOVEAVGI1:0]

O | [} [} O | ] [m] ] | 0

CHI1_CFG_U3 (4ah) o &

| UNSIGNEDDATA | DATATYPEO[1:0] | DATATYPEO[1:0] | DATATYPE1[2:0] | DATATYPE1[2:0] | DATATYPEI[2:0] | MOVEAVG[1:0] | MOVEAVGLI:0]

| ] O [} O | ] ] O | ]

Reading 0xb
Writing ©
Reading Ox

w

aaa-039822

Figure 33. Register sensor content

The data presented in the sensor table, shown in Figure 33, is not real time and a
mismatch could exist between the value in the table and the actual register value. The
value is displayed in hexadecimal format.
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Use filters to reduce the number of visible registers (address, register name, bit field
name).

6.3.1.2 Custom script

In parallel, custom scripts can be executed if users want to automate some actions.

To learn how to write scripts, review Section 6.5.3.1.

[ oo Script o x|
Unsaved
Editor ? Launcher
* This is my custom script This is my custom script
FR 0x01 'Read devstat register v 0xC018 v
WR Ox14A Ox20 ‘Enable source IDO for data request v v
WR 0x1C 0x82 "Enable source ID2 for data request b v
* Check oscillator (inc every 100 us) Check oscillator (inc every 100 us)
MR [0] 20 100 -d o [40,4142,43 4245 46,47 48 40 50,51,52,53 54,55, 56,57 58,59] 4
* Single data request Single data request
DRO-t-d o [16:04:37.738] -1 o
DR 2 -t -d "l [16:04:37.818] 1 v
"Muliple data request Muliple data request
MD [0,2] 10 100 -d o Fail ®
aaa-039823
Figure 34. FFV script editor
6.4 Open the package
Press the "select" button to open the package content.
There are two types of .ffvpkg files:
 Test File (See the magnifier icon in Figure 35.)
» Datalogger File (See the graphing icon in Figure 35.)
Depending on the file, the correct form automatically opens.
Recent projects
Q  FXSL9wowx Sanity Check
FXSL90wx Real Time graphing
gaa-041028
Figure 35. Types of .ffvpkg files
If using .ffvscript file, jump to Section 6.5.3.
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6.5 Use the package files

6.5.1 Test file

6.5.1.1 Configure the test

If available, press the wrench icon to change the test settings. Users can skip some tests

by unchecking the test in the list.
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Figure 36. Test of an FXLS90422AES inertial sensor
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6.5.1.2 Run the test

Once everything is configured, press the “Run” button. Wait while the sequence is being

executed. To view the details of the selected test, click the folder icon.
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Figure 37. FFV running the test
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When complete, export the test results by clicking “Save”. A “.ffvreport” file and a .pdf is
generated. The results are visible later when opening the file.

Close the software.

Open a test report

Open a test report file by double-clicking a “.ffvreport” file or by launching the software
and selecting the file from the window browser.
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FFV opening the test report
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This form is read-only. Re-executing any test from here is not possible.

6.5.1.4 Create a custom test file using C# .Net

Custom test files can be developed using Visual Studio IDE with C# .Net framework.
Special documentation is available from the FFV software by clicking “Create advanced
C# script” from the launcher.

6.5.2 Datalogger file

6.5.2.1 Configure the sensor

Configuration of Z-Angular Rate

Range (dps) 125 o
Sample rate 800ps
Low Pass Filter 60Hz, 2-Pole

Configuration of X-Axis, Low-g

Range (g] 130
Sample rats B4ps
Low Pass Filter B0Hz, 2-Pole

Configuration of ¥-Axis, Low-g

Range (g) 150 -
Sample rate Bdps
Low Pass Filter B0Hz, 2-Pole
Read Write
aaa-039827

Figure 39. Example of configuration interface

The left panel offers many high-level settings the user may access to configure the
sensor. Do not forget to apply the settings before starting any data steam.

This panel may display differently depending on the selected file/sensor.

6.5.2.2 Configure the streaming settings

The streaming panel is split in 3 different sub panels.

6.5.2.2.1 Stream settings

The Stream settings panel allows users to select:

* “Sampling time” between two data (make sure that the communication frequency is
high enough to support the highest rate).

¢ “Count”; The number of samples to be collected (any non-number value is turned into
infinite).

e “Acquisition time”: Not selectable. It just gives the result of “Count” x “Sampling Time”.

¢ “Unit in LSB”: Unchecked. Shows the plot with the standard units, else shows in LSB.

e “Start” / “Stop”: Launch/stop the stream.
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Stream settings
Sampling rate  1kHz v
Count @
Acq. time
M Unit in LSB
Start
aaa-039828

Figure 40. FFV configuring the stream settings

6.5.2.2.2 Stream info

6.5.2.2.3

The stream info panel displays status information about the data collection.

Stream info
Status Suspended
Sample count
Elasped time

aag-039829

Figure 41. FFV stream information

Recording settings
The Recording settings panel allows the user to record the incoming data stream.

¢ Output file: The path of the record

 Status: Indicates whether a recording is taking place.

* Recording time: Displays how long the recording has been running.
¢ Record / Stop: Launches/Stops the record.

Recording settings
Output file Desktop\my_record.txt

Status

Recording time

aaa-039830

Figure 42. FFV recording the settings

6.5.2.2.4 Run the datalog

Once everything is configured, take advantage on the fast real-time data plotting.
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Figure 43. Real-time graphing example

6.5.3 Script file

To automatically execute a list of commands, use script files to create customized scripts.

These scripts are editable using simple text keywords.

UM11524

6.5.3.1

¥ NP Sensor Fiest Fisid Verfication Tool = [m] x
Sensor First Field Verification Tool |
MNXP Semiconductors 2020 - rev 9.0 ‘
|
?
Editor 2 ||tauncher
* This is my custom script This & my custar scrpt
|| AR Ooxo ‘Read devstal register v OxCOFD v
WH OxiA 0xE0 'Enable source IDO for data request o v
WR 0x1C 0x82 ‘Enable source 1D2 for data request L4 ¥
| * Check oscillator (inc every 100 us) Check asciliator (inc every 100 us)
MR 0] 20 100 -d o [¥56,957,158,158,160,167,162, 163,164, 165,166, 167,168,169, 170,171 172,173,774, o
|| Single data request 5 i reduEst
DRO-t-d v ||si23:08.488] 0 v
DR2Z-t-d ¥ ||[15:23:08.567] -1 ")
“Muliple data request Muliple data request
™MD [0.2] 10 00 -d o [00.0.0,0.0.0000-1,1,-1,-1,=1,-1,=1,=1,=1,-1] o

“ i s

§  Camnected

aaa-039832

Figure 44. FFV creating customized scripts

To load the file content, drag and drop a text file into the editor area.
Create custom scripts

The available keywords are listed below and can be used to develop automatic line by
line sequences.
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Generic sensor commands (high-level)

* RR <address> [options]: Read register command.
* WR <address> <data> [options]. Write register command.
* DR <source ID> [options]: Sensor Data Request command (Auto-Safety sensor).

Generic advanced sensor commands (high-level)

* MR <addess(es)> <muiltiplier> <delay> [options]: Multi read register command, real
time.
— address(es): Can be [@1, @2, @3] or range as [@1 - @3] (up to 1024 bytes).
— multiplier: Repeat the address sequence.
— delay: Time in us between each command. (up to 100 ms, check the bus speed
compatibility).
* MD <source Id> <multiplier> <delay> [options]. Multi data-request register command,
real time).
—source Id: Can be [1, 2, 3] or range as [1 - 3].
— multiplier: Repeat the source Id sequence.
— delay: Time in us between each command. (up to 100 ms, check the bus speed
compatibility).

Generic SPI commands (low level)

¢ S32 <data> [options]: 32-bit SPI transfer.
e S24 <data> [options]: 24-bit SPI transfer.
* S16 <data> [options]: 16-bit SPI transfer.
e S8 <data> [options]: 8-bit SPI transfer.

Generic I°C commands (low level)

Not supported yet.

Other commands (low level)

* SETV <channel> <voltage> [options]: Power supply command (Special care is required
when using this command. Applying an incorrect voltage may damage a sensor.).
— channel: VCC, VCCIO, or VPP.
- voltage: (VCC, VCCIO) OFF, 3.3, 5 - (VPP) OFF, 10.5, 13.5.

e DELAY <time> [options]: Software delay command in milliseconds, not real time, only
accurate for long timing.

e " Comment.

Using [Options]

At the end of the command line, add a "-" followed by the option flag. The available flags
are:

e -D: Output result in decimal rather than hex.
e -T: Print timestamp.
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Table 5. Example script commands

Command Command comment

rr Ox3e 'read address 3E in hexadecimal, result output is in hexadecimal.

rr 25 -t 'read register 25 (19 in hex), result output in hexadecimal, timestamp is
displayed.

rr 0x12 -d 'read address 12 in hexadecimal, result output is in decimal.

wr 0x1A OxAA 'write OxAA in the register Ox1A.

wr 0x41 255 ‘write OXFF in the register 0x41.

dr0-d-t 'data request channel 0 with timestamp and decimal output.

mr [0-5] 10 'read addresses from 0 to 5 once at the highest bus speed.

mr [0,1,2,3,4,5]1 0 |'same as above.

mr 0 20 100 d 'read register at address 0 20 times every 100 ys with a decimal display.

md 05 100 'data request for channel 0, 5 times every 100 ps.

md [0,1] 10 200 -d 'data request channel 0 and 1, 20 times every 200 ms, decimal display.
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7.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in madifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

7.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not

give any representations or warranties, expressed or implied, as to the
accuracy or completeness of such information and shall have no liability
for the consequences of use of such information. NXP Semiconductors
takes no responsibility for the content in this document if provided by an
information source outside of NXP Semiconductors. In no event shall NXP
Semiconductors be liable for any indirect, incidental, punitive, special or
consequential damages (including - without limitation - lost profits, lost
savings, business interruption, costs related to the removal or replacement
of any products or rework charges) whether or not such damages are based
on tort (including negligence), warranty, breach of contract or any other
legal theory. Notwithstanding any damages that customer might incur for
any reason whatsoever, NXP Semiconductors’ aggregate and cumulative
liability towards customer for the products described herein shall be limited
in accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes
no representation or warranty that such applications will be suitable

for the specified use without further testing or modification. Customers

are responsible for the design and operation of their applications and
products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications
and products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with
their applications and products. NXP Semiconductors does not accept any
liability related to any default, damage, costs or problem which is based
on any weakness or default in the customer’s applications or products, or

UM11524
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the application or use by customer’s third party customer(s). Customer is
responsible for doing all necessary testing for the customer’s applications
and products using NXP Semiconductors products in order to avoid a
default of the applications and the products or of the application or use by
customer’s third party customer(s). NXP does not accept any liability in this
respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of
non-infringement, merchantability and fitness for a particular purpose. The
entire risk as to the quality, or arising out of the use or performance, of this
product remains with customer. In no event shall NXP Semiconductors, its
affiliates or their suppliers be liable to customer for any special, indirect,
consequential, punitive or incidental damages (including without limitation
damages for loss of business, business interruption, loss of use, loss of
data or information, and the like) arising out the use of or inability to use

the product, whether or not based on tort (including negligence), strict
liability, breach of contract, breach of warranty or any other theory, even if
advised of the possibility of such damages. Notwithstanding any damages
that customer might incur for any reason whatsoever (including without
limitation, all damages referenced above and all direct or general damages),
the entire liability of NXP Semiconductors, its affiliates and their suppliers
and customer’s exclusive remedy for all of the foregoing shall be limited to
actual damages incurred by customer based on reasonable reliance up to
the greater of the amount actually paid by customer for the product or five
dollars (US$5.00). The foregoing limitations, exclusions and disclaimers shall
apply to the maximum extent permitted by applicable law, even if any remedy
fails of its essential purpose.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Security — Customer understands that all NXP products may be subject

to unidentified or documented vulnerabilities. Customer is responsible

for the design and operation of its applications and products throughout
their lifecycles to reduce the effect of these vulnerabilities on customer’s
applications and products. Customer’s responsibility also extends to other
open and/or proprietary technologies supported by NXP products for use

in customer’s applications. NXP accepts no liability for any vulnerability.
Customer should regularly check security updates from NXP and follow up
appropriately. Customer shall select products with security features that best
meet rules, regulations, and standards of the intended application and make
the ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may
be provided by NXP. NXP has a Product Security Incident Response Team
(PSIRT) (reachable at PSIRT@nxp.com) that manages the investigation,
reporting, and solution release to security vulnerabilities of NXP products.

7.3 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
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