ROHM User’s Guide

RKX-EVK-001 and Accelerometer Evaluation Board

RoKiX Development Kit User’s Guide

The RoKiX Development Kit is an easy-to-use hardware platform that allows evaluation of Kionix and ROHM products. The
development kit is based on the Cypress CY8CKIT-059LP Prototyping Kit featuring an integrated SoC based on ARM® Cortex®-
M3 CPU with powerful analog and digital peripherals. The RoKiX Development Kit comes with highly configurable RoKiX Adapter
Board A3 that provides easy to use hardware interface between the MCU and the variety of Digital and Analog Kionix and ROHM
devices in a plug-and-play fashion. Finally, the RoKiX Windows GUI, a powerful Windows-based desktop application, provides an
intuitive graphical user interface to demonstrating high level device offerings and features such as visual display of real-time device,

data, ability to record device data, and device register editor to name a few.

Definitions

Complete offering of SW for device evaluation purposes consisting of RoKiX

RoKiX foT Piatform Client SW Windows GUI, RoKiX Python CLI, RoKiX Android App.

Complete offering of the software, hardware, and firmware used for device
RoKiX Development Kit evaluation purposes consisting of RoKiX Windows GUI, RoKiX Python CLI,
RoKiX Adapter Board A3, and CY8CKIT-059 Host Adapter Board

Board specifically designed to easily interface with RoKiX Evaluation Board

RoKiX Adapter Board A3 and numerous development platforms
RoKiX Digital Evaluation Board Evaluation board with a digital accelerometer
RoKiX Firmware Proprietary firmware running on microcontroller-based host adapters

RoKiX device evaluation software with graphical user interface (GUI) running

RoKiX Windows GUI in Windows OS

RoKiX device evaluation software with OS independent Python based

RoKiX Python CLI command line interface for quickly testing device low level features

Acronyms
RoKiX Proprietary brand name made of combining ROHM and Kionix brands
GUI Graphical User Interface
CLI Command Line Interface
PSoC Programmable SoC (System on Chip)
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1. Development Kit Overview

1.1. RoKiX Development Kit Content

4 Intehectual property rights
4-1. ROHM makes no warranty, expressed of implied, that the Board does not infringe on any third-party
patent rights, practical models, know-how, or any other intellectual property rights.
4-2. ROHM does not intend 1o grant any license of right to the Board user under any patent rights, practical
model. know how, of any other intefectual property right whether express or implied by the provision of

these Procautions for use.

.

Disclaimer
5-1. THE BOARD IS PROVIDED "AS IS, AND ANY EXPRESSED OR IMPLIED WARRANTIES WITH
RESPECT TO THE BOARD. INCLUDING BUT NOT LIMITED TO FITNESS FOR A PARTICULAR
PURPOSE. ACCURACY, USAGE RESULTS, AND THE ABSENCE OF NEGLIGENCE ARE

DISCLAIMED.
5-2. ROHM SHALL NOT BE HELD LIABLE FOR ANY DIRECT OR INDIRECT DAMAGES INCURRED DUE
TO THE USE/NON-USE OF THE BOARD OR ARISING FROM ANY ERRORS CONTAINED IN

. THESE PRECAUTIONS FOR USE
3 we

o 9 P Board of 10 fix bugs and flaws of the Board
4 e th any 10 the Board.

5 9 WRhOUt prior notice. ]
Your responsii

ty
Floase undersand and consant 0 tha tolowing (1)1 (1)
) You are aware of 4l applicable laws and reguations pertaining 10 he Svaksation. 1951ng, ancior ather

2% 0 your geoducts and the Board
8 You enire it your peoducts e sate
© :

satng
RKX-EVK-001 E m

G Cornector toe K
Y K comomaia Bowrs

o, affiales, contraciors andior designers.
i e ]

and

i 50ns
Ehock relevant safety standards (UL CSA. VDE esc) by yourseif

ROKIX Adagaer Board A3

Figure 1. RKX-EVK-001 (Left) and RoKiX Digital Evaluation Board purchased separately (Right) shown here together

The RoKiX Development Kit (RKX-EVK-001) comes standard with Cypress PSoC® 5LP Prototyping Kit plugged into the RoKiX
Adapter Board A3, one micro-USB cable (3.3’ / 1M), one 14-position ribbon cable (1.5’ / 457.20mm), Quick Start Guide, and
Precautions for use. The RoKiX Development Kit is designed to work seamlessly with the RoKiX Digital Evaluation boards, such

as KX132-1211-EVK-001 and KX134-1211-EVK-001 that can be purchased separately.

© 2020 ROHM Co., Ltd. No. 62UG085E Rev.004
5/76 Jan.2021



ROHIM

User’s Guide

1.2. System Level Block Diagram

The main components of the RoKiX Development Kit are the host platform (Cypress CY8CKIT-059) and the RoKiX Adapter Board
A3. The RoKiX Development Kit is designed to be interfaced seamlessly with the RoKiX Digital Evaluation Board that can be
purchased separately. The main purpose of the RoKiX Adapter Board A3 is to provide a hardware interface between the host

platform and the evaluation board. The Figure 2 shows the simplified high-level block diagram of the RoKiX Development Kit.

RoKiX Development Kit

| Host Platform | | RoKiX Adapter Board A3 i
i VBUS (54) i i WR2 EEL 13 O Smc 10 DD i
i o i i Jﬁ swa 2 i
| v S 1 o— !
i Lo 5 1 —0— > DD SENSOR :
i T ool o i
| . | vy LLTY3EY .
i i i i 10_VDD
i : i 20 20 : RoKiX ﬁ
i . - Voltage = . o
! bl =f Level <hi ! Digital WDD_SENSOR
i : : Shifters : Evaluation E )
: : : IMT1AM T 25 MCTRIGRES INTTAMT 2S5 NCTRIGRES : Board
'| cyscKIT059[1 i T
: : ! EMABLE EMABLE : —
i i i ouT : Kionix WDD_SENSOR
i : E i Analog
! : L SOUT : Evaluation J
i — S : Board
(R — i_""_} Y T

Figure 2. High Level Block Diagram of the RoKiX Development Kit
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1.3. RoKiX Adapter Board A3

1.31.

RoKiX Adapter Board A3 Detailed Diagram

The RoKiX Adapter Board A3 is designed to easily interface with Kionix and ROHM sensors and numerous development platforms.

By default, the board is populated to interface with Cypress CY8CKIT-059LP PSoC® prototyping platform and with Kionix standard

evaluation boards featuring a 14-pin male header. However, with some hardware modifications, the board can also support

additional host platforms such as Arduino™ UNO R3 , and Raspberry Pi, and additional evaluation boards like ROHM Sensor

Shield Modules 5-pin digital or 4-pin analog boards. The Figure 3 shows the main component of the RoKiX Adapter Board A3.

24 23 22

A W NE

2000000 =
666000608
)

21 20

10

19 18

15

14

13
12

11

Figure 3. RoKiX Adapter Board A3 Main Features

1. TP4 - Test Point 4 for VBUS (Host) input voltage measurement 13. J9 — Raspberry Pi 6-pin debug header

2. LED2 - Orange LED is ON when VDD_SENSOR voltage is ON 14. J8 - Raspberry Pi 40-pin dual-row header

3. SW4 — Switch that connects VDD_SENSOR to VBUS/VR1_OUT 15.  J15 — Cypress CY8CKIT-059LP compatible header

4. LED1 — Green LED is ON when VBUS (Host) Voltage is provided 16. J14 — Cypress CY8CKIT-059LP compatible header

5. SW1 — VDD_SENSOR select switch (VBUS or VR1_OUT) 17. J4 -Arduino™ UNO R3 Compatible Digital Header (bottom mount)

6. J7 / R64 — VDD_Sensor current measurement header/bypass. 18. J6 — RoKiX Digital evaluation board compatible header

7. SW3 - |0_VDD Select switch (VDD_SENSOR of VR2_OUT) 19. J10 — ROHM Sensor Module 5-Pin Digital / 4-Pin Analog Header

8. SW2 — 7-position rotary switch to configure VR1_OUT voltage: 20. J13 —Kionix KAETH0004R01 Board 20-pin FPC Connector
1=33V,2=3.0V,3=28V,4=25V,5=1.8V,6=1.7V,7=3.6V

9. TP3 — Test Point 3 for VDD_SENSOR voltage measurement. 21. J12 — RoKiX Add-On Board connector

10.  J1 —Arduino™ UNO R3 Compatible Power Header (bottom mount) 22.  J3 - Arduino™ UNO R3 Compatible Digital Header (bottom mount)

11.  J2 - Arduino™ UNO R3 Compatible Analog Header (bottom mount, 23. J11 — ROHM 7-Pin Digital Sensor (SPI) Header
even-numbered pins).

12. TP1 —Test Point 1 for GND reference voltage measurements 24. J5 - RoKiX Digital evaluation board ribbon cable compatible header

© 2020 ROHM Co., Ltd. 2176 No. 62UG085E Rev.004
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1.3.2. Input/ Output Power Configuration

1.321. VDD_SENSOR Select

The RoKiX Adapter Board A3 gives users the flexibility to test sensors at different VDD and I0O_VDD input voltages as well as
provides a way to interface sensors with both 5V platforms (e.g., Arduino™ UNO R3, or Cypress CY8CKIT-059) and 3.3V platforms
(e.g., Raspberry Pi).

The VDD Sensor Select circuitry is show in Figure 4. When RoKiX Adapter Board A3 is connected to a host platform, the input
voltage to the board is supplied on VBUS net and the green LED (LED1) will be ON. The VBUS voltage is then supplied as an input
to the Voltage Regulator (VR1) and is connected the Single Poll Double Throw (SPDT) switch SW1. The purpose of the SW1 is to
select the VDD voltage to the sensor that will be connected to the RoKiX Adapter Board A3 (VDD_SENSOR). One option for
VDD_SENSOR is the actual VBUS voltage. The second option is the output voltage from the VR1 voltage regulator (VR1_OUT).
The default configuration of the RoKiX Adapter Board A3 is to select the output voltage from the VR1 voltage regulator.

NOTE: Care must be taken when switch SW1 is moved left to select VBUS voltage. For platforms like CY8CKIT-059 Prototyping
Kit and Arduino™ UNO R3, the VBUS voltage can be as high as 5V. Since many Kionix’s sensors including KX132-1211, are rated
to 3.6V VDD max, the overvoltage and potential permanent damage may be done in cases when 5V VBUS voltage is connected
to VDD_SENSOR.

VDD SENSOR SELECT (selectable with SW1 slide switch)
Option 1: VBUS (Note: Verify VDD Max of the sensor before using VBUS option)
Option 2: 1.7V/1.8V/2.5V/2.8V/3.0V/3.3V/3.6V selectable with SW2 Rotary Switch

Position 4: 180 deg (6 o'dock)
Position 5: 225 deg
Position &: 270 deg (9 o'dodk)
Position 7: 315 deg

| 1
! !
| 1
! !

1
: 1
! Position 3: 135 deg |
I I
| I
1 I
I 1
! !

| |
1 I
I I
1 I
| |
I I
I
i |
1 I
| VBUS ' i ! VDD_SENSOR ! |
I
! A | VDD_SENSOR Select : | ON/OFF SWITCH : VDD_SENSOR
| ™4 I VBUS /VRLOUT | | | I
1 : | SW4 | :
1 I = 1
! T i . B s ! ! a-se-128-01 ! ™3,
I I 1
! ! sw1 | I o—3 I
| ! - | I 1 1 F———m———————— !
| | CI5-1200T8 ' 7 k.\( 5 , R ! I
| > ! 0 |
T s | I W |
X <= <= 2. | I
! VR1 VR1_OUT ! 137, | |
| BDOOIASWEF)-E2 i [ =
! p 1 DNP R127 | optional Cument |
1 [ oC VO | [ |
| SN NCrZ (NOT POPULATED) 200 | Measurement Header | A47UF
I 4nc vos-3 a 0805 | 17: DNP i |
H R . I
H GND NC FIN R1 L _____ J A I
! q 43.2¢ 2.2uF !
| A A !
i s LED2 |
! RS9 13.7K SML-211DTT86 }
| Paosition 1 = 3.3V D2 (O ) is OV |
| 15.4K range) is |
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! ]
17.4K I
| Position 3 = 2.8V vy o |
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I
I
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1 I
I
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| when VBUS is valid Position 5 = 1.8V [ !
! Dial position reference: |
! Position 6 = L7V Position 0: 0 deg (12 o'dock) - Not Supported }
! Position 1: 45 deg - DEFAULT i
| Position 2: 90 deg (3 o'clock) I
1 Position 7 = 3.6V ;
1
] I
1 I
| |
I I
] I
] I
1 I
I I
1 I
] I

Figure 4. RoKiX Adapter Board A3 VDD Sensor Select

The VR1 voltage regulator is a variable output Low Dropout (LDO) linear voltage regulator. The output voltage of the VR1 is selected

via rotary switch SW2. The SW2 switch has 7 positions as indicated on the schematic and on the printed circuit board itself. The
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switch SW2 can be rotated with a small flat screwdriver. By default, the RoKiX Adapter Board A3 is shipped with switch SW2 in

Position 1. See Table 1 for details on how to select the output voltage using SW2.

SW2 position 1 2 3 4 5 6 7

VR1_OUT 3.3V 3.0V 28V 25V 18V L7V 3.6V
(default)

Table 1. Switch SW2 Voltage Select for different Switch Positions

Following the voltage path from VBUS to the switch SW1 (from left-to-right in Figure 4), next comes switch SW4 (VDD_SENSOR
ON/OFF switch). The purpose of the switch SW4 is to disconnect the VDD_SENSOR from the input voltage (VBUS). This can be
useful when evaluation board needs to be unplugged and re-plugged again. By default, the switch SW4 is on the ON position (UP
position when looked from above). When RoKiX Adapter Board A3 is connected to a host platform, and the switch SW4 is turned
ON the orange LED (LED2) will be ON. If the switch SW1 is connected to the output of the VR1 voltage regulator (VR1_OUT), the
brightness of the orange LED will be proportional to the VR1_OUT voltage output. At default position of the switch SW2 (3.3V) the
LED light will be bright and when the output voltage is selected to 1.8V or 1.7V using the switch SW2, the LED2 light will be dim. If
orange LED (LED2) is completely OFF and green led (LED1) is ON, please ensure the switch SW2 is not turned to an intermediate

position and is at one of the 7 positions shown in the Table 1.
1.3.22. 10_VDD Sensor Select and VR2 Voltage Regulator

The RoKiX Adapter Board A3 provides a flexibility for selecting the 10_VDD source for the connected sensors independent of the
VDD_SENSOR if desired. As shown in Figure 5, the selection is made using the Single Poll Double Throw (SPDT) switch SW3.
The default option for I0_VDD is to be connected to VDD_SENSOR rail. In this case, the I0_VDD voltage will follow the
VDD_SENSOR voltage. The alternative selection of the SW3 switch would connect IO_VDD rail to the output of the VR2 voltage

regulator.

T T T T 1 VR2 Step Down Voltage Regulator

I0_VDD SENSOR SELECT
VBUS VR2_OUT

VR2
oy BDOOIASWEFI-E2
2.4V <=VBUS <= 5.5V g ; 2.3v
[ 4.7uF | VoS
i EN NCHL
N A ca Aine vog

| -
| ol
| Lo
I I |
; 10_VDD 1 }
I I |
| | |
I I |
I I I
I | |
I | I
| | I
I 2 | I
! VRZ_OUT o 2.20F q
| |
1 SW3 | } A A
|
| R96 0 CJS-1200T8 | !
| (-
| [
I ! I
| I

|
I |

|
| I

|
I |

I
| |

|
| I

|
| |

|

VRLOUT VDD_SENSOR

c3

2.2u
A

VR2_OUT = 3.3V with RS = 43.2K, R6 = 13.7K (DEFAULT) R&
To change VRZ_QUT voltage, replace R6 value. 13.7K

Option 1: VDD_SENSOR (SW3 slide switch connedts pins 2-3) See VR1 supply for referencs

Option 2: VR2 (Remove R95. Populate R96. SW3 slide switch connects pins 1-2)
Option 3: VR1 (Populate R95. Remove R96. SW3 slide switch connects pins 1-2)
L

Figure 5. 10_VDD Sensor Select and VR2 Voltage Regulator

The VR2 voltage regulator is also variable output Low Dropout (LDO) linear voltage regulator. By default, it is configured to output
3.3V using the preset values of R5 and R6 feedback resistors. However, the user can modify the output of the VR2 voltage regulator

if desired by replacing the R6 resistor (13.7k) with another value (Table 2).

VR2_OUT 3.3V (default) 3.0V 2.8V 2.5V
R6 13.7k 15.4k 17.4k 20k 34k 38.3k 12.4k
R5 43.2k 43.2k 43.2k 43.2k 43.2k 43.2k 43.2k

Table 2. Voltage Regulator (VR2) Output Option

© 2020 ROHM Co., Ltd. No. 62UG085E Rev.004
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1.3.2.3. External Power Supply Connection

In some cases, it may be required to provide an external voltage source for the VDD_SENSOR. To accomplish this, please remove
R64 zero-ohm resistor. The positive terminal of the external power supply can then be attached to the test point TP3 and negative
terminal can be attached to any GND location on the RoKiX Adapter Board A3. One such convenient location is a test point TP1

show in Figure 6.

REMOVE +
R64
EXTERNAL
VOLTAGE
SOURCE

Figure 6. External Voltage Source Recommended Connection
1.3.3. VDD_SENSOR Current Measurements

The RoKiX Adapter Board A3 provides a convenient way to measure the current supplied on VDD_SENSOR power rail for testing
and evaluation purposes. In order to measure the VDD_SENSOR current, it is recommended to remove R64 zero-ohm resistor

and to connect a current meter across the J2 header that can be optionally populated for such a test.

50000
00000

Current
Meter

Figure 7. VDD_SENSOR Current Measurement Recommended Connections
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1.3.4. 10_VDD Voltage Level Shifters

The RoKiX Adapter Board A3 comes standard with a pair of voltage level shifters (U1, U2) that are designated to shift the voltage
levels of all digital I/0 pins from the voltage level supported by the host platform (VBUS) and 1/O Voltage provided to a sensor
(I0_VDD) and vice-versa (Figure 8). This allows seamless interface between such platforms like Cypress CY8CKIT-059LP and
Arduino™ UNO R3, where the I/O voltage can be as high as 5V with many of Kionix sensors that are limited to I0_VDD voltage of

3.6V or lower. Please note the following information regarding the voltage level shifters:

The acceptable input voltage range on the host side (B-side) is 2.3V to 5.5V
The acceptable input voltage range on the sensor side (A-side) is 1.65V to 3.6V

There is an interal 10k pull-up resistor on each side (A and B) of the level shifter.

ANEENEENEEN

Level shifters have been verified to support I°C communication (up to 1000kHz) and SPI communication (up to 10MHz) with Kionix
sensors. For 2C communication, it is recommended to have additional pull-up resistors on SDA and SCL lines for faster transient
switching. In many cases, there will be pull-up resistors on the evaluation board that come with the sensor. However, in other cases, it
is recommended to populate 2.7k resistor at locations R88 (SDA) and R89 (SCL) on the RoKiX Adapter Board A3. Once connected,
the effective resistance would be 2.1k on each signal level (2.7k || 10k = 2.1Kk), which is a sufficient value for all Kionix sensors at all VDD
voltages.

v ltis possible to bypass the onboard level shifters if needed. This can be accomplished from removing the zero-ohm resistors on A and

B sides of the level shifter and connecting level shifter bypass resistors (R50-R57).

"_t LEVEL SHIFTER : ?

VBUS 10 _vDD s w
g 8 Z 2
- %%% ?% %&

2LE
_J'\I,IW_
§LE
B
r]
PlekEllk 8
—FREEEE g

s L | RLEAAA D al THE sa0n,
SOJSO K HET LEEE WA oL SN0
S| OS] FDAST HOST Eild L) 200 MOE]FEDASST SENSOR
S0 MISDAADDR_HOST Rl:gm S0 MISO/ADDE SENSOR %
LEVEL SHIFTER
'.?.ls ]0?.-1'_121
i1 o] | | D o8 | |0.auF
TXE01DSERGYR g{ l_‘ | A
1uF 1
g . T v .
1 HoST BLZD A M A 13| py A BAZ A A INTL SENSOR
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Figure 8. Voltage Level Shifters for I/O Signals
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2. Interface with Evaluation Boards
2.1. Physical Interfacing with RoKiX Digital Evaluation Board

The RoKiX Adapter Board A3 comes with pair of headers that provides an easy way to connect to the standard RoKiX Digital
evaluation boards that come with 14-pin male header. One header is J5 14-pin male header, and another header is J6 18-pin female
header (Figure 9).

NOTE: The 18-pin female header J6 is mechanically and electrically compatible with 14-pin male header found on RoKiX Digital
evaluation board and simplify alignment of both connectors relatively to each other. The pins 1,2 & 17, 18 on J6 are not connected

electrically.

J5 J6

e ————————————

Figure 9. RoKiX Digital Evaluation Board Interface Headers

Thus, there are two ways to conveniently connect the standard RoKiX Digital evaluation board to the RoKiX Adapter Board A3 —
one is using the 14-pin ribbon cable plugged into J5 14-pin male header and another is by plugging the evaluation board directly

into J6 18-pin female header of the (Figure 10)

000000000
goooo0o000

Figure 10. Interface with RoKiX Digital Evaluation Board

NOTE: For evaluation of analog sensors, the RoKiX Adapter Board A3 is designed to interface with RoKiX Analog Evaluation
Boards (black solder mask). The legacy Kionix analog evaluation boards (green solder mask), cannot be used due to a different
routing of XOUT and YOUT analog signals on J5 & J6 headers.

© 2020 ROHM Co., Ltd. No. 62UG085E Rev.004
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3. Interface with host platforms

The RoKiX Adapter Board A3 is designed to provide an easy hardware interface between Kionix / ROHM devices and numerous
development platforms. Table 3 shows the list of host platforms that can be directly interfaced with the RoKiX Adapter Board A3 via
compatible headers. Note, that in order to interfaces with any given host platform, the proper hardware modifications may be
required, including populating headers, and populating / removing certain zero-ohm resistors. By default, the RoKiX Adapter Board
A3 is factory populated to support Cypress CY8CKIT-059 PSoC® 5LP Prototyping kit of the box.

Table 3. List of Compatible Host Platforms

RoKiX Adapter Populated on
Vendor Platform Name Board A3 HW Interface the board?
J14,J15
(26 — pin headers) Yes
CY8CKIT-059 (PSoC 5LP) P
Various 0-ohm resistors* Yes
J14, J15
(22 — pin headers) No
CYB8CKIT-049 (PSoC 4)
Various 0-ohm resistors* No
J14,J15 No
CYB8CKIT-044 (PSoC 4M) (29 — pin headers)
- Various 0-ohm resistors* No

'ﬁ CY P R E S S ijrdjimj %o\:;lpatible Headers No

B vetooeo i rononnow- | CYBCKIT-042-BLE (PSoC4 BLE)

Various 0-ohm resistors* Yes
J1,J2, J3, J4 No
CY8CKIT-042 (PSoC 4) Arduino Compatible Headers
CYBCKIT-062-BLE (PSoC 6 BLE) Various 0-ohm resistors* Yes
J1,J2, J3, J4 No
CYSCKIT-043 (PSoC 4M) Arduino Compatible Headers
Various 0-ohm resistors* No
~ J1,J2, J3, J4 No
) Arduino Compatible Headers
Arduino UNO R3
ARDUINO Various 0-ohm resistors* Yes
Pi 1 Model A+ / B+ 8
Pi 2 Model B No

RaspberryPi 40-pin Header

Pi 3 Model B/ B+

*See KMAAAAOOORO5_SCH schematic file for details.
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3.1. Cypress CY8CKIT-059 Prototyping Kit
3.1.1. Overview
As was previously described, the RoKiX Development Kit uses Cypress CY8CKIT-059 Prototyping Kit as the target host adapter

platform due to the numerous advantages it offers including high performance, mixture of onboard digital and analog peripherals,

support for Full Speed USB 2.0 connectivity, easy to use IDE with free license, and the low cost.

4 k1
X e cfe
)PSoL g

Figure 11. Cypress CY8CKIT-059 Prototyping Kit

When Cypress CY8CKIT-059 Prototyping Kit is shipped as part of the RoKiX Development Kit, it comes pre-loaded with Kionix’s
custom firmware, two 26-pin female headers soldered at locations J1 & J2, and is plugged into the RoKiX Adapter Board A3
compatible male header J14 & J15 to provide the plug-and-play functionality out of the box (Figure 12).

25 24 23 22 21
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* T2 S ‘ 2 J
— > o o S : )
G . 1 B 1) |
== % *TlO|S[Of T a :
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=% NAQf—|Of oo ’/ s S L] : (@)
4ags, 3 0

BUS)
=
_KITPROG USB 1 ”Su VTARGIEY vrme
2 eom/

LSS
PR Rt
GOQGOODJ8

-

8 OOOOOOOOOOOOOOOOOOOO
0000000000000 00000Q0O0

Figure 12. CY8CKIT-059 Plugged Directly in RoKiX Adapter Board A3
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NOTE: The following content (3.1.1.1 - 3.1.1.3) is provided directly from the manufacturer’s website (LINK)

3.1.1.1. Featuring PSoC 5LP

“The CY8CKIT-059 PSoC 5LP Prototyping Kit features the CY8C5888LTI-LP097 device from the PSoC 5LP family. PSoC 5LP is

the industry’s most integrated programmable SoC, combining high-precision and programmable analog and digital peripherals with

an ARM® Cortex®-M3 CPU in a single chip. Process sensor signals with the 24-bit hardware DFB coprocessor, offload traditional
CPU tasks to the CPLD-based Universal Digital Blocks and increase system performance with the peripheral-to-peripheral DMA
controller. Integrate high-precision custom 20-bit Analog Front Ends with the Programmable Analog Blocks including opamps, PGAs,

filters, comparators, SAR and Delta-Sigma ADCs and the industry's best CapSense touch-sensing solution.”

3.1.1.2. Design for Flexibility

“The kit provides access to all the PSoC 5LP device I/Os in a breadboard-compatible format. It features a micro-USB header for
creating prototypes with Full Speed USB 2.0 connectivity. The kit is also designed with a convenient snappable form-factor, allowing
users to separate the USB connector with the KitProg Programmer and Debugger from the target board to use them independently.

Once done with the prototype, you're still left with a handy SWD programmer!”

3.1.1.3. Low-Cost Programmer

“The kit includes Cypress's KitProg Programmer and Debugger. KitProg can program and debug the target PSoC 5LP device via
SWD when using PSoC Creator or PSoC Programmer. It supports bridging over USB-UART and USB-I2C interfaces and also
provides access to Micrium uC/Probe to read and write memory on the target device. When snapped away, this tiny USB board
can be used as a KitProg programmer and debugger with any PSoC 3, PSoC 4 or PSoC 5LP device. The KitProg firmware is

provided as a bootloader image that can be upgraded to develop custom applications for it.”

© 2020 ROHM Co., Ltd. No. 62UGO085E Rev.004
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3.1.2. Firmware Pinout

The interface between the Cypress PSoC microcontroller mounted on the CY8CKIT-059 Prototyping Kit (RoKiX Adapter Board A3
headers J14, J15) and the Kionix’s sensors mounted on the evaluation board and either plugged directly to J6 (18-pin receptacle

header) or via ribbon cable plugged into J5 (14-pin male header) on the RoKiX Adapter Board A3 is shown in Table 4.

18-pin A3 Board PSoC

Function in Firmware Lt-gcijré:\ﬂlfil: J5 Receptacle Headers Pin SSOP% r5tLP Q:esrs(z)at:?n
Header PinJ6  J14, J15

Not used in firmware 2 4 J14-1 P2.0 R101
SPI (nCS) / Enable (Analog) 2 4 J14-22 P1.5 R21
X_OuT 3 5 J15-21 P3.4 R108
Y_OUT 4 6 J15-20 P3.5 R31
SPI (SCLK) 5 7 J14-11 P12.5 R16
12C (SCL) 5 7 J15-11 P0.0 R32
SPI (MOSI/SDI) 7 9 J14-23 P1.6 R12
12C (SDA) 7 9 J15-10 P0.1 R26
SPI (MISO/SDO) / ADDR 9 11 J14-24 P1.7 R23
SYNC/TRIG 10 12 J14-4 P2.3 R99
INT1 11 13 J14-13 P12.3 R17
INT2 12 14 J14-5 P2.4 R27
nRES 13 15 J14-6 P2.5 R125
Z OUT 14 16 J15-19 P3.6 R29

Table 4. Physical Mapping of I/0 Signals to the Cypress PSoC 5LP MCU

3.1.3. USB Driver

Before connecting the RoKiX Adapter Board A3 to the computer, it is highly recommended to install the RoKiX loT Platform software

first using the installer file available for download at ROHM Semiconductor website:

> https:/Avwww.rohm.com/support/accelerometer-evk-support

If RoKiX loT Platform software is installer is used, a separate USB driver installation for Cypress CY8CKIT-059 Prototyping Kit is
not required. Also, the Windows 10 operating system should automatically use the correct USB driver. However, earlier Windows
versions are not able to automatically find the CDC ACM driver and the user will need to install the signed release inf file as

describes in section 3.1.3.1.
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3.1.3.1. USB Driver Installation Procedure

1. Following the installation of the RoKiX loT Platform software, locate the folder cdc_acm_driver on the computer in the following location:

> \Documents\RoKiX\RoKiX-Firmware\Windows-dependencies\RoKiX-USB-driver\cdc_acm_driver

and verify that the presence of the “following two files in the above-mentioned directory”

» rokix_cdc_acm.cat

»  rokix_cdc_acm.inf

2. Connect the Cypress CY8CKIT-059 Prototypic Kit to a computer using the provided micrcoUSB cable (Figure 13).

Figure 13. CY8CKIT-059 connected to PC (connection to the evaluation board is optional in this step)
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3. Open the Device Manager where you should find the “Evaluation Kit (Cypress)* (Figure 14)

File Action View Help

G| m Hm|

4 TWIWK12
» (5P Audio inputs and outputs
b % Batteries
» €3 Bluetooth
p A Computer
I+ (g Disk drives
» B, Display adapters
I &'ﬁ Human Interface Devices
» %54 Imaging devices
> "'f Jungo Connectivity
I» = Keyboards
I .7 Mice and other pointing devices
» MG Monitors
b ¥ Network adapters
4 i3 Other devices
| Evaluation Kit (Cypress)
> V7 Ports (COM &LPT)
3 @ Print queues
> @ Printers
> |2} Processors
b [P Security devices
» 3 Sensors
» 1) Software devices
b @ Sound, video and game controllers
B ¢— Storage controllers
p 1N System devices
> i Universal Serial Bus controllers

Figure 14. Device Manager View

4. Right-click the “Evaluation Kit (Cypress)” item, and choose “Update Driver Software ...” A new window should open. Select “Browse my
computer for driver software” (Figure 15)

How do you want to search for driver software?

\2» Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver |
software for your device, unless you've disabled this feature in your device
installation settings. |

=» Browse my computer for driver software
Locate and install driver software manually.

Figure 15. Update Driver Software - 1
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5. Select “Let me pick from a list of device drivers on my computer”: (Figure 16)

Browse for driver software on your computer

Search for driver software in this location:

V] Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all
driver software in the same category as the device.

Figure 16. Update Driver Software - 2

6. Choose “Next’ (the selection in the list does not matter) (Figure 17):

Select your device's type from the list below.

Common hardware types:

Show All Devices
& 61883 devices
B Android Device
¥ Android Device
(5F Audio inputs and outputs
9 Audiofvideo control devices
%Batteries
2| Biometric devices
Bluetooth
€ Bluetooth Awiliary
N Computer
¥ Digital Media Devices
aDisk drives

Figure 17. Update Driver Software - 3
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7. Choose “Have Disk” (Figure 18)

Select the device driver you want to install for this hardware,

ﬂE?) Select the manufacturer and model of your hardware device and then click Next. If you

have a disk that contains the driver you want to install, click Have Disk

(Retrieving a list of all devices)

Figure 18. Update Driver Software - 4

8. Then choose “Browse” (Figure 19) and find the downloaded inf file and then select “OK”. You will be retumed to an older pop-up window
where you should select “Next” (Figure 20)

Inser the manufaciurer's installation disk, and then make oK
sure that the correct drive is selected below. 2 . l

| Cancel

Copy manufacturer's files from:
AL

Figure 19. Update Driver Software - 5

© 2020 ROHM Co., Ltd. No. 62UG085E Rev.004
20/76 Jan.2021



ROHIM

User’s Guide

Select the device driver you want to install for this hardware.

| Select the manufacturer and model of your hardware device and then click Mext. If you
have a disk that contains the driver you want to install, click Have Disk.

[¥] Show compatible hardware

Model
B4 USE Serial Device

[Z;] This driver has an Authenticode(tm)
Tell by driver sining s |

Figure 20. Update Driver Software — 6

9. Windows will prompt you to install the driver, please select “Install” (Figure 21).

Would you like to install this device software?

Mame: Kionix Ports (COM & LPT)
"Ii‘#- Publisher: Unknown Publisher

Always trust software from "Unknown Publisher”. Install | | Don't Install |

3@ You should only install driver software from publishers you trust. How can |
decide which device software is safe to install?

Figure 21. Update Driver Software — 7

10. Finally, please wait until the driver installation is complete.
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3.1.4. Firmware
When Cypress CY8CKIT-059 Prototyping Kit is supplied as part of the RoKiX Development Kit, it will come pre-loaded with the
RoKiX Firmware to interface with RoKiX Windows GUI. To upload the latest RoKiX Firmware to the CY8SCKIT-059 Prototyping Kit
please follow the procedure outlined in the section 3.1.4.1.

3.1.4.1. Firmware Update Procedure

1. Download and Install the PSoC Programmer (Windows) from the Cypress’s website:

https://www.cypress.com/products/psoc-programming-solutions

2. Following the installation of the RoKiX loT Platform software, locate the folder Cypress-PSoC on the computer in the following location:

»  \Documents\RoKiX\RoKiX-Firmware\Cypress-PSoC

and verify that the presence of a RoKiX Firmware file with an extension .hex.

3. Connectthe CY8CKIT-059 Prototyping Kit into the USB port of the PC directly or with an USB extension cable A-Male to A-Female as shown

in Figure 22 (note that firmware flashing is always done via USB-A PCB connector, not micro-USB connector on the other side of the board).

Figure 22. CY8CKIT-059 Prototyping Kit Connected to the PC

4. Open the PSoC Programmer application on your computer. Once opened, verify that Powered and Connected status messages are
displayed in the status bar — the bottom right side of the window (Figure 23). If not, please verify the CY8SCKIT-059 Prototyping Kit is property
plugged into the USB port.
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SEMICONDUCTOR

B PSoC Programmer - a X

File View Options Help

iDL IERME

Port Selection 4|p | Programmer utilities | JTAG
@ KitProg/180C08CB00086400 Programming Parameters Memory Types
File Path: \Documents\RoKiX\RoKiX-Firmware\Cypress-PSoC\RoKiX-CYSCKIT Load from hex Load from device
< >
) M Main Flash [256K]
Programmer: KitProg/180C08CB00086400
Programming Mode: ® Reset Power Cycle Power Detect
Verification: @®@on O o Connector: 5p 10p
Devics Famiy AutoDetection: ®@on O off Clock Speed: |16 MHz
CYS8C5oxLP Programmer Characteristics Status B
Protocol: JTAG ® SWD ISSP 12C Execution Time: 0.4 seconds Size (bytes):
Dovks Voltage: (5,0 @ 33V () 25v () 1gy | CowerSelus  ON o
CYBC5888LTI-LP097 ) i - Voltage: 4768 mV End address:

Actions ‘Results

Successfully Connecte... KitProg Version 2.21
Opening Port at 2:30:...
Memory Types Load fro...
Device set to CY8CS88... 262144 FLASH bytes
Device Family set to ...
Memory Types Load fro...
Active HEX file set a... C:\Users\[username]\Documents\RoXiX\RoKiX-Firmware\Cypress-PSoC\RoKiX-CYSCKIT059-firmware-cc5bf4b2.hex

Users must be aware that the following PSoC device should not be powered or programmed at 5V. Doing s...

Session Started at 2:... PPCOM Version 37.0

For Help, press F1

Figure 23. PSoC Programmer GUI

If you received a Warning message “This Programmer is currently out of date”, or “The communication firmware on the kit does not
match what is installed with the release of the PSoC Programmer”, click OK button to navigate to Utilities tab in the PSoC
Programmer, and click the Upgrade Firmware button (Figure 24). When firmware upgrade is completed, go back to Programmer
tab, and proceed to the next step.

= E;I PSoC Programmer

File

View Options Help

This programmer is currently out of date.

&lﬁ;raérg;mtiéwe'ﬁnmg;m ﬁ' ¥ C E5 v [} D
button

Port Selection 4p Programmerl Utilities I JTAG
) ) @ KitProg/180C08CB00086400
[ Do not show this message again Upgrade Fimware Click to upgrade connected device's fimware
| =
¥ WARNING! X $ Erase Block Click to erase user specffic flash block
The communic_ali_on ﬁrmware_ on ?he kit does Custom Checksum Click to calculate checksum for specific address range(s)
not match what s installed with this release of
PSoC Programmer. Device Family
If you want the firmware to match. click the CY8CHoulP
Utilities tab and then click Update Firmware
Device
CYBC5888LTI-LPOS7

[] Do not show this message again OK

Figure 24. Programmer Firmware Update

5. Next, select the firmware hex file mentioned in the step 2 by either pressing the Open Folder button or through the menu (File>File Load) or
by pressing the F4 key (Figure 23).

6. Next, flash the firmware on the CY8SCKIT-059 Prototyping Kit by pressing the Down Arrow button or through the menu (File>Program) or by
pressing the F5 key. (Figure 23)
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If programming was successful, the Programming Succeeded message would be shown in the Results window (Figure 25).

P PSoC Programmer — O X
File View Options Help

W C

Port Selection 4| Programmer Utiites JTAG
@ KitProg/120C02CE00026400 Programming Parameters Memeory Types
File Path: oviDocuments\RoKiX\RoKiX-Firmware\Cypress-PSoC\RoKiX-CY3Ck Load from hex Load from device
(_ [ Main Flash [256K]
Programmer. KitProg/180C08CE00086400
Programming Mode: @ Reset Power Cycle Power Detect
Verification: ®on O OoF Connector: 5p & 10p
Device Fanly AutoDetection: ®on O off Clock Speed: | 1.6 MHz
CYBCSoml P Programmer Characteristics Status -
Protocol: | JTAG® SWD  issp ( jpc | ExecutionTime 29seconds Size (bytes):
Device Voltage: 50V 33y 25y 18V Power Status: QN Etadﬂ a‘;:l‘;:l ress:
CYEC5888LTILP0S7 Voltage: 4782mV nd address
Actions |Resu1ts =
Program Finished at 4...
&agramm_i.ng Succeedea
Doing Checksum
Doing Protect
Programming of Flash Succeeded
» Transfer rate: 14.83 EB/sec. 35328 bytes transferred (133 blocks ®x 256 byces) in 2326 ms

Programming of Flash Starting...
Erase Succeeded
Device set to CYBCE88... 262144 FLASH bytes
Device Family set to
Zutomatically Detected Device: CYSCSESEBLTI-LPOST
JtagID: 2E 16 10 &% b

For Help, press F1 I eass  Powered | Comeded

Figure 25. Firmware Upgrade Success Message

7. You are now ready to use CY8CKIT-059 Prototyping Kit with the RoKiX Windows GUI!
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4. Getting Started with RoKiX Windows GUI
4.1. Introduction

The RoKiX Windows GUI, which is a part of the RoKiX loT Platform Client Software, provides an easy to use graphical user interface

demonstrating high level device offerings and features. Some of the features include:
e Avisual display of real-time device data
e  Ability to record device data onto a file
e Device registry editor
RoKiX Windows GUI is compatible with Windows OS versions 7, 8 and 10.
4.2. Setup

4.2.1. Installation

If RoKiX IoT Platform Software has not been installed already, it can be installed by downloading the latest installer file from the

ROHM Semiconductor website:

> https:/mww.rohm.com/support/accelerometer-evk-support

Before running the RoKiX Windows GUI software, necessary USB serial drivers must be installed (if Windows does not install these

drivers automatically). See section 3.1.3 for details.

4.2.2. Configuration
Please follow the following basic procedure to start using the RoKiX Windows GUI:

v' Attach the KX132-1211 RoKiX Digital Evaluation Board to the RoKiX Adapter Board either directly with the provided ribbon cable (Figure 10).
Connect the RoKiX Development kit to the PC with the provided micro-USB cable (Figure 13).
v Launch RoKiX Windows GUI application.
After the installation, the shortcuts to the RoKiX Windows GUI and to the RoKiX Development Kit User's Guide can be found on the desktop,
in the Windows Start menu under RoKiX folder, and in the installation directory:
» \Documents\RoKiX\

Q

v’ If Configuration update pop-up window is shown, click Yes to download the latest configurations from the server (Figure 26).
Cenfiguration update

5 New configurations available for your RoKiX Windows GUI.

WY Doyou wish to update?

= 0ld configurations will be backed up to
Ci\Users\achernyakoviDocuments\RoKORoKX-Wind ows-GUR
Backups - directory
Click Yes to update.
Click No if you wish continue using old configurations

Figure 26. Configuration Updated Popup Window
© 2020 ROHM Co., Ltd. No. 62UG085E Rev.004
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v" Select the board configuration from the Board menu:

1. CY8CKIT-059/RoKiX adapter A3/12C

v" Select the desired configuration stream for the corresponding accelerometer sensor from the Stream menu: e.g.:

2. KX132-1211/ Accel data 50Hz +2g high performance

NOTE: I°C interface can be used for all digital sensors but the highest Output Data Rate (ODR) will be limited to
~3400Hz.

NOTE: For sensors that support SPI interface (e.g. KX132-1211, KX134-1211), select CY8CKIT-059 / RoKiX adapter
A3/ SPI board configuration that supports ODR up to 26600Hz.

v Ifthe “Please enable streaming to activate Plotter movement!” — Pop-up window appears on the screen, enable data streaming with
“Streaming” button.

The plotter should now display real time output for X, Y, and Z axes of KX132-1211 sensor according to its movement (Figure 27).

TV RoKiX Windows GUI 2.3 - [} x
Eile Data Connection Registers Settings Stream Board View Help
Plotter | Registers e —
[trcaming] [ @ |[Rawdate]  [Auto scaling] [sShow grid] [Pause] [Ciear][FFT|  Data range e ]
] KX132-1211 / Accel data 50Hz +2g high perfermance 766 ek
10000 ] — Acc X
— Acc ¥ -103 AccY
—Acc 2
1 -16430 AccZ
5000 1
04
5000 -
-10000
-15000
-20000 —
-25000 —
Connection: USE (COM118)  Status: Streaming | CDR: 51 Stream: KX132-1211 / Accel data 50Hz +2g high performance  Board: CY8CKIT-059 / RoKiX adapter A3 / 12C
Figure 27. Plotter view with KX132-1211 motion displayed
© 2020 ROHM Co., Ltd. No. 62UG085E Rev.004
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4.3. User Interface — Menu bar

4.31. File—Menu

Data

Exit  [Re

The File menu contains only the option to exit the application. Selecting “Exit” will exit from the application.

4.3.2. Data-Menu

File Connection  Regist

v Streaming CTRL+5
Logging CTRL+L

The Data menu contains the options related to acquiring the data.
4.3.21. Streaming

The streaming menu is used for enabling / disabling device data streaming. Shortcut: CTRL + S

NOTE: Data stream enabling / disabling may take a while, so please be patient.
4322 Logging

The logging menu is used for enabling / disabling device data logging. The status bar will show the log file name.

Logging to log_file.txt

Shortcut: CTRL + L

4.3.3. Connection — Menu

The RoKiX Windows GUI connects to the RoKiX Development Kit via USB COM port. The Bluetooth connection (Windows BLE) is
reserved for other host platforms supported by the RoKiX loT Platform. The RoKiX Windows GUI uses USB COM connection by
default. When auto-connect is enabled, the USB connection is established automatically when the RoKiX Development Kit is
connected.

ta | Connection

UsSB

Windows BLE I

NOTE: Changing connection may take a while, please be patient.

NOTE: If you are having connection problems, “CTRL + R” can be used to refresh current connection.
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4.3.4. Registers - Menu

File Data Connection | Registers | Setti
Load ALT+R+L
Register dump CTRL+SHIFT+D

=

4341. Load

Selecting “Load” will allow the user to load the device’s register definition file from the “Registers” — tab (refer to section 4.4.3 for

details).

4.342. Register dump

Selecting “Register dump” allows users to save the current value of all the register of the selected sensor to the text file (Figure 28).

Register dump for EX132-1211

0=00 MRAN ID 0x4B 0ObO1001011
0x01 PART ID 0x3D 0b0O0111101
0x02 XADP L 0x00 ObOOOOOO0O
0x03 XADP_H 0x00 ObOOOOOO0O
0x04 YRDP L 0x00 0kO0ODQO0O0
0x05 YRDP H 0x00 0kO0ODQO0O0
Ox0& ZRADP L 0x00 0kO0ODQO0O0
0x07 ZADP _H 0x00 ObOOOOOO0O
0x08 XHOUT I 0x43 0ObO1000011
0x05 XOUT_H OxFF 0Ob11111111
0x0A YOUT L 0x30 0bO0O1I10000
0x0B YOUT_H 0x00 ObOOOOOO0O
0x0C ZOUT_L 0x1B 0ObO0011011
0x0D ZOUT H 0xc0 Ob11000000

Figure 28. Partial Snapshot of the KX132-1211 Register Dump

NOTE: The default location to save the Register Dump file is:

\Documents\RoKiX\RoKiX-Windows-GUNog_files

NOTE: Before performing the “Register dump”, the corresponding Register XML file needs to be loaded first (see Section 4.3.4.1),

if you receive a “Notification” dialog box (Figure 29).

Motification >

; '-I Register XML needs to be loaded first before dumping the
" registers!

Figure 29. XML File Loading Notification Dialog Box
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4.3.5. Settings — Menu

File Data Connection Registers | Settings | Stream
v | Auto connect USB
v Auto config and registers download
v Automatic streaming
COM port 3
Reset connection CTRL+R

4.3.51. Auto Connect USB

When “Auto connect” is enabled, the RoKiX Windows GUI will automatically select the USB COM port for the connected device

and connect to it.
4.3.52. Auto config and register download

When “Auto config download” is enabled, the RoKiX Windows GUI will automatically check and download the latest board and

stream configurations. The user will be notified when there are new configurations available for download.
4353. Automatic streaming

When “Automatic streaming” is enabled, the RoKiX Windows GUI will automatically start data streaming when the device stream

is changed.
4354. COM port

When there are multiple devices connected or there is some problem with the USB COM port selection, the COM port can be

selected from the dropdown list. Before doing this the “Auto-connect” feature must be disabled.
4355  Reset connection

If you are having connection problems, “Reset connection” can be used for refreshing the current connection. It also initializes the

current data stream again.
Shortcut: CTRL + R
4.35.6. Paired BLE devices

The Bluetooth communication is available by RoKiX loT Platform but is not supported by the RoKiX Development kit.
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4.3.6. Stream - Menu

The stream menu is used for selecting the device data stream which the application uses to receive data. The list of streams is
dynamic and will change according to the chosen board configurations (section 4.3.7). For example, if the CY8CKIT-059 / RoKiX
Adapter A3 / SPI board configuration is selected from the Board menu, the KXTJ3 sensor will not be shown in the Stream menu
because it does not support SPI interface. However, when CY8CKIT-059 / RoKiX Adapter A3/ 12C board configuration is selected,
the KTJ3 sensor will be shown (Figure 30).

ars  Settings | Stream

Kx132-1211 3
KX134-1211 J
KXTI3 k

Figure 30. RoKiX Windows GUI stream menu.
NOTE: The RoKiX Windows GUI will store the last used stream configuration and it will be loaded in the next application startup.

4.3.7. Board —Menu

The RoKiX Windows GUI support multiple host adapters (Arduino, CY8CKIT-059 Prototyping Kit, nRF52840-DK,) each in turn
supports one or two communication interface protocols (12C, SPI). The correct board configuration must be selected based on the
host adapter used and the communication interface protocol supported by the sensor that is being evaluated. Note that the Board
menu lists either all supported board configurations for all supported Host Adapters (Figure 31 — left) or only the relevant ones that
are supported by the Host Adapter currently plugged in, e.g. CY8CKIT-059 / RoKiX Adapter A3 / that comes standard with RoKiX

Development Kit (Figure 31 — right). The selection is done via View menu (section 4.3.8.4).

n Registers Settings Stream i Registers Settings  Stream

Arduino / RokiX adapter A3 / 12C CYBCKIT-059 / RoKiX adapter A3 f 12C
CYBCKIT-059 / RoKiX adapter A3 J 12C | CYBCKIT-059 { RokiX adapter A3 / 5PI
CYBCKIT-059 / RokiX adapter A3 / 5P

nRF52840-DK / RoKiX adapter A3 7 12C

nRF52840-0K / RokiX adapter 43 / 5P

—

Figure 31. RoKiX Windows GUI Board menu — Full List (Left) and only for connected platform (right)

The default board configuration is “CY8CKIT-059 / RoKiX Adapter A3 / 12C".
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4.3.8. View —Menu

The View menu item provides different features that can be shown or hidden in the RoKiX Windows GUI.

Connection  Registers  Settings  Stream  Board |‘u"iew|
v Sub channel view CTRL+V

v Digital output in sub channel view CTRL+D

Register write events

Reference line SHIFT+L
Show wake up pop up window CTRL+W
v Show all board configuration CTRL+B
v Show ODR warning pop up window CTRL+O

4.3.81. Sub-channel view & Digital Output in sub channel view

The “Sub channel view” is enabled by default and also via View menu or CTRL+V keyboard shortcut, the plotter shows an additional
side panel on the right which can be used to show/hide the sub channel view. It also has a column for the digital output of each sub

channel which can be enabled with “Digital output in sub channel view” submenu item or CTRL+D keyboard shortcut.

NOTE: Available sub channel views are always related to the used device stream and the data channels inside of it.
NOTE: When you have a very high ODR (12.8 kHz or 25.6 kHz), the digital output can slow down the plotter’s performance. (Figure
32)

Y RoKiX Windows GUI 2.3 - O ®
File Data Connection Registers Settings Stream Board View Help
Plotter | Registers
[Streaming] [ @ ] [Raw data] [Auto scaling] [Show gndl Data range [Acce\emmeier] —
] AccX
30000 - KX132-1211 / Accel data 50Hz +2g high performance 7532 —
1 — Acc X
1 — Acc Y 1777 AccY
] —Acc Z
20000 - -10281 || AccZ
10000 4
04
-10000 -
-20000
-30000
Connection: USB (COM118)  Status: Streaming | ODR: 51 Stream: KX132-1211 / Accel data 50Hz £2g high performance  Board: CYBCKIT-059 / RoKiX adapter A3 / 12C

Figure 32. Plotter view with Sub Channel View and Digital Output Enabled
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It is possible to select which channels are enabled by pressing on the channel name. For example, for a default stream such as
Accelerometer data 50Hz +2g high performance of the KX132-1211, in order to monitor the accelerometer’s Z axis only, press once

on AccX and AccY to disables these channels. The only remaining channel would be AccZ as shown in Figure 33.

TV RoKiX Windows GUI 2.3 - [} X
File Data Connection Registers Settings Stream Board View Help
Plotter | Registers
[Slreaming} [ O ] [Raw data} [Auto sca\ing] [Show grid] Data range
30000 - KX132-1211 / Accel data 50Hz +2g high performance
] —Acc 2
20000 + ﬁ
10000
o0
-10000 H
-20000 1
-30000
Connection: USB (COM118)  Status: Streaming | ODR: 51 Stream: KX132-1211 / Accel data 50Hz +2g high performance ~ Board: CYSCKIT-059 / RoKiX adapter A3 / 12C

Figure 33. Plotter view with only AccZ sub-channel activated.
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4.38.2. Register write events

When Register write events function is enabled from View menu. When selected, the register write events will be show in the output

window located below the plot window. (Figure 34).

Y RokiX Windows GUI 2.3 — O ®

Eile Data Connection Registers Settings Stream Board Miew Help

Plotter | Registers
[Streamlng] [ @ ] [Raw dala] [Auto scallng] [Show gndl

30000 ] KX132-1211 / Accel data 50Hz +2g high performance 6810 AccX
1 — Acc X
] — Acc Y -986 -
J —AccZ
20000 - -14694 || AccZ
e rNJ\_/\«—W
3 b J\J\J\/‘Nﬂ
-10000 N
-20000 —:
30000 1

Time Type Value Description Clear ‘
14:25:12.642  Register write  0X60 Sensor: KX132-1211, Address: 0X1B

142513617 Registerwrite OX00  Sensor KX132-1211, Address: 0X1F @
14:25:19.797  Register write OXEQ Sensor: KX132-1211, Address: 0X1B =

Connection: USB (COM118)  Status: Streaming | CDR: 31 Stream: KX132-1211 / Accel data 50Hz £2g high performance  Board: CYSCKIT-059 / RoKiX adapter A3 / 12C

Figure 34. Register Write Events output window
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4.3.8.3. Reference line

When the “Reference line” is enabled, the plotter shows an additional horizontal line that can help to compare the real time signal
value against the referenced value (Figure 35). The line can be dragged up/down the plotter view by pressing and holding the left
button mouse. The present value of the Reference line position is also shown in the Status bar (lower right corner of the window).
To achieve a higher resolution / granularity when setting the reference line position, use the mouse scroll wheel to zoom into and

out of the plotter window.

W RoKiX Windows GUI 2.3 — m] x
Eile Data Connection Registers 3Settings Stream Board View Help
Plotter | Registers
[Streaming][ ® |[Raw dala] [Auto s(aling‘ [Show grid| Qear| E‘ Data range
AccX
KX132-1211 / Accel data 50Hz +2g high performance 682 —
— Acc_X
1 — Ay 744 AccY
10000 - a — Acc Z
| Reference Line 217673 | AccZ
o4 W
-10000 4
-20000
Reference
Line value
30000 1
Connection: USB (COM118)  Status: Paused | ODR: 51 Stream: KX132-1211 / Accel data 50Hz £2g high performance  Board: CYSCKIT-059 / RoKiX adapter A3 / SP| Reference line: 2700

Figure 35. Plotter view with reference line enabled.

4384. Show wake up pop up window
The “Show wake up pop up window” sub menu item is visible only for selected wake-up / back-to sleep detection streams. When
the wake-up event is detected, the pop up window is displayed in the plotter view (0). The item is also enable using CTRL + W
shortcut.

4.385. Show all board configurations

The “Show all board configurations” sub menu item controls whether Board menu item lists all supported board configurations for

all supported Host Adapters or only the relevant ones that are supported by the Host Adapter currently plugged in (4.3.7).

43.8.6. Show ODR warning pop up window

The ODR warning pop up window is shown anytime when the real time Output Data Rate (ODR) as measured by the RoKiX

Windows GUI is significantly different from the nominal ODR set in the Stream (4.6.4).
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4.39. Help — Menu
Stream Board View
About RoKiX Windows GUI
About Host Adapter Board

GitHub |ssue Tracker

439.1. About RoKiX Windows GUI

The About RoKiX Windows GUI help menu shows the current RoKiX Windows GUI’s version and which Git commit it is from and

when it has been built. It also shows the link to GitHub repository where the latest version can be downloaded from (Figure 36).

Y RokiX Windows GUI e

Version : 2.3

Git commit : 2aa7b2d

Build Date : 2020-04-24

Configurations updated: 2020-04-14 (payOhA==

Sensor registers updated: 2020-04-14 (rPOOOA==
hitps://github.com/RohmSemiconductor/RoKiX-loT-Plattorm

Copyright ® 2017-2020 ROHM Semiconductor

Figure 36. About RoKiX Windows GUI menu

4.39.2. About Host Adapter Board

The About Host Adapter Board help menu is enabled when a host adapter board is connected. The provided information includes
its firmware information (RoKiX Protocol Version, RoKiX Firmware Version), as well as the hardware information such as Board ID
and Board Unique ID (UID) when available (Figure 37).

Y RoKix Windows GUI e

Host Adapter Board Information
Protocol Version : 2.0

Board ID : 10 Cypress
Firmware version : 4c62e4%f

Board UID version : 44:00:02:04:18:10

Figure 37. About Host Adapter Board Information menu for CY8CKIT-059 Prototyping Kit
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4.3.9.3. GitHub Issues Tracker

Alink to the GitHub Issues shows information on ToDos items, feature requests, and bugs on the Windows GUI software as well

as other RoKiX firmware and software.

4.4. User Interface - Tabs

The functionalities of the RoKiX Windows GUI are divided between separate tabs.

4.4.1. Plotter — Tab

The Plotter in Figure 27 shows device data from the current stream. The Plotter has its own Streaming and Raw data buttons in

order to change them quickly. (Figure 38).

Streamin Raw data Auto scaling| |Show grid | |Pause | |Clear| | FFT Data range Accelerometer|
[ o ® | | | o] [Show grid| [Pause| [Clear] 1]

Figure 38. RoKiX Window GUI menu bar view.

Data logging can be enabled/disabled easily with the button with the red circle icon.

NOTE: When logging is enabled the red circle icon starts to blink.

When Auto scaling is enabled, plotter will auto scale the minimum and maximum values in the y-axis according to the device

data.

Show grid — enables data grid lines. The shortcut "G” can also be used for this.

NOTE: This may slow down the plotter’s performance.

Pause — pauses the plotter. The shortcut “P” can also be used for this.

Clear — clears all data points from the plotter. The shortcut “C” can also be used for this.

FFT — turns on the Fast Fourier Transform (FFT) functionality of the plotter. More information can be found in section 4.4.1.6.

Data range — this slider bar adjusts the amount of data points shown in the plotter.

NOTE: At high data rates, the slider area of Data Range may flash red, indicating it is unable to draw all the samples received. The

data will be averaged in order to fit into a screen.
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The Plotter has dynamic buttons in order to show/hide data channels within the used device stream. For example, for KX132-1211
sensor, for all data streams that start with ADP (Advanced Data Path), there are two stream buttons Advanced Data Path and

Accelerometer that can be toggled to show / hide ADP and Raw Output Data streams respectively (Figure 39).

[Streaming | - | Raw data |.-1uto scaling| |Show grld| |Eause| |§Iear| | FFT| Data range [Advanced Data Dath] [Accelerometer]

Figure 39. RoKiX Windows GUI Stream Selection

4411. Rawdata

When raw data is disabled, Sl units for data streams are visible:

KX132-1211 / Accel data 50Hz +2g high perfermance
— Acc_X (m/s"2)
— Acc Y (mfs"2)
— Acc_f (mfs™2)

NOTE: If the full scale range of the device has been changed in the Stream modify mode (4.4.3.1), e.g. g-range of the accelerometer,

then the Raw values displayed in the plotter view and in the Digital Output view channel will be incorrect.

441.2. Zooming

You can zoom in and out using the mouse scroll button or right mouse button + CTRL.

NOTE: When zooming and “Auto scaling” is enabled, the Plotter will no longer perform auto scaling. In order to re-enable “Auto

scaling” after zooming, Auto scaling button must be enabled again.

4413. Pausing

You can pause with the “Pause” — button or with the shortcut “P”. The Plotter can also be paused to a certain a position using the

left mouse button.

4414. Moving

The position of the Data axis (y-axis) can be moved up and down using the right mouse button.

4415. Clearing

You can clear all visible data points from the plotter with the “Clear” — button.
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441.6. Frequency analysis

The Plotter also has an FFT (Fast Fourier Transform) functionality to show frequency data. The sub-channel view can be used to
show only the wanted sub-channel frequency graph(s) and further narrowed down to any axis of choice if desired. In Figure 40 two
input frequencies 300 Hz and 600 Hz are applied to the KX132-1211 sensor configured with a 200Hz - 400Hz band pass filter, and
1600Hz Output Data Rate. The plotter is configured to show Advanced Data Path only stream for Z-axis (ADPZ).

E¥ RoKiX Windows GUI 2.3 - o X
File Data Connection Registers Settings Stream Board View Help
Plotter \ Registers ‘
| @ I Show grid 1CIear‘ [Advanced Data Path] |Accelerometer|
| \ADPX|
KX132-1211 / ADP data 1600Hz Band pass 200Hz-400Hz with RMS bypassed
] S (ADPY|
400000 . !
ADPZ
300000
200000
100000
o e .k ‘
200 400 600 800
Hz
Connection; USB (COM118)  Status: Paused | ODR: 1643 Stream: KX132-1211 / ADP data 1600Hz Band pass 200Hz-400Hz with RMS bypassed ~ Board: CY8CKIT-059 / RoKiX adapter A3 / 12C

Figure 40. Plotter view with FFT functionality

NOTE: The x-axis range for the plot starts from 0 Hz and ends in ODR/2 Hz . It is automatically adjusted if the ODR is modified.
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4.4.1.7. Advanced Data Path (ADP)

Advanced Data Path (ADP) is a special ASIC level functionality available only for KX132-1211 / KX134-1211 accelerometers, which
consists of three blocks including a configurable second order low-pass filter, first order low-pass or high-pass filter, and an RMS
calculation engine. A user can configure each stage of the ADP individually or they can be bypassed with the corresponding register
settings using the register editor. Output of the ADP engine can be monitored with the Plotter by viewing Advanced Data Path

channel.

To review the ADP functionality further, consider an example shown in Figure 41. In this example, the selected stream for KX132-
1211 sensors is ADP data & WUF/BTS Detection 1600Hz Band pass 200Hz-400Hz with RMS. This stream, which is available
for SPI communication board configuration only, has the Advanced Data Path configured to band-pass filter topology with signal
bandwidth set from 200Hz to 400Hz. The output is then routed to the RMS engine and then to the Wake-Up/Back-to-Sleep engines.
The wake-up threshold is set to 48 counts as indicated by the reference blue dotted line, and the Wake-up counter is set to 5 counts.
When raw data (4.4.1.1) is disabled the selected data stream will scale ADP output directly to values (unitis WUF/BTS Threshold).
Reference line is also moved to the wake up threshold level (48) for easier comparison of the threshold value and ADP output value
(4.3.8.3). Also Wake up pop-up window is enabled (0). The pop-up window will appear when wake-up event is active e.g. when

signal within band pass frequency range is present.

If there is a need to change the threshold values then proper threshold values can be seen from the plotter view and then written
to sensor using register editor (see section 4.4.3.1 for details). A separate on-line tool for defining ADP settings is provided at

http://ronm-data-logging.appspot.com/adp/ .

OKI. indows . -
FV RoKiX Windows GUI 2.3 al X

File Data Connection Registers Settings Stream Board View Help

Plotter [ Re;lsters ‘

‘Streaming‘ ‘ @® ‘ ‘Raw data‘ ‘Auto scaling; |show grid‘ ‘?j‘ ‘E‘ Data range ‘Accelerome(er‘ [Advanced Data Path]

KX132-1211 / ADP data & WUF/BTS Detection 1600Hz Band pass 200Hz-400Hz with RMS 1.7500 ADPX
] ADP_X (WUF/ETS threshold)
60 — ADP_Y (WUF/ETS threshold) 4.5000 ADPY.

l'Refershce Line :ADP_BZ (\A\;bJF/BT)S threshold) 54.0000 | ADPZ
50__ ’ wm -— —
. Wakeup Wake Up

' counter set
' to 5 counts

] — Interrupt

20

10 « Wake-Up event triggered

’500Hz Input Signal Only | 600Hz + 300Hz Input Signals
K 7S

Connection: USB (COM118)  Status: Paused | ODR: 1645 Stream: KX132-1211 / ADP data & WUF/BTS Detection 1600Hz Band pass 200Hz-400Hz with RMS ~ Board: CY8CKIT-059 / RoKiX adapter A3 / SPI I Reference line: 48'

Figure 41. The plotter view with ADP & WUF data stream.
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4.4.2. Angle Calibration — Tab

FV RoKiX Windows GUI 2.3 - ul X

File Data Connection Registers Settings Stream Board View Help

Plotter | Angle Calibration | Registers |

Start

Currentvalue 525 238

Position X Y
Load

Connection: USB (COM118)  Status: Streaming | ODR: 102 Stream: KX132-1211 / Inclinometer 100Hz £2g (high perf)  Board: CYSCKIT-059 / RoKiX adapter A3 / 12C

Figure 42. Angle Calibration Tab

The Angle Calibration tab is visible when selected stream name includes Inclinometer name in it. For example, for KX132-
1211 there is a stream called Inclinometer 100Hz *2g (high perf) as shownin Figure 42. The Angle Calibration tab
allows the user to calibrate the sensor for evaluation purposes with RoKiX Windows GUI. Note that calculated parameters are not

saved to the sensor itself. The user can start a new calibration by clicking the start button while streaming.

NOTE: If RoKiX Windows GUI detects that calibration has been done on the same calibration position twice in a row, the
Calibration Error window will be shown and user will be required to restart the calibration procedure from the 15t calibration

procedure (Figure 43).

Calibration Error x

Please re-calibrate the sensor from the initial position. Place the sensor as
displayed and press Next

oK

Figure 43. Angle Calibration Error Message
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1. Putthe device in the 1% calibration position as displayed in the orientation diagram (Figure 44).

o  The current values (in counts) for X and Y axes are displayed in the table right under the orientation image.

Y RoKiX Windows GUI 2.3 - O X

Eile Data Connection Registers Settings Stream Board View Help

- Angle Calibration | Registers

® +X
Start
+Y
+Z Next
X Y
Current value 16466 -147

Position X Y
Load

‘Connection: USB (COM118)  Status: Streaming | ODR 102 Stream: KX132-1211 / Inclinometer 100Hz £2g (high perf)  Board: CYBCKIT-039 / RoKiX adapter A3 / 12C

Figure 44. Angle Calibration. Position - 1

2. Click Next and hold the device still until the diagram changes to the 2™ position (Figure 45)

o  Thelast current value for position 1 is now stored and shown in the 2nd table.

EW RokiX Windows GUI 23 - o %
File Data Connection Registers Settings Stream Board View Help

Angle Calibration | Registers

+
v @
+
N
+
x Start
Next
X Y
Current value 16477 -152

Position X Y
1 16447 -156 Load

Connection: USB (COM118)  Status: Streaming | ODR 102 Stream: KX132-1211 / Inclinometer 100Hz #2g (high perf)  Board: CYBCKIT-059 / RoKiX adapter A3 / 12C

Figure 45. Angle Calibration. Position - 2
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SEMICONDUCTOR

3. Click Next and hold the device still until the diagram changes to the 3" position (Figure 46)

TV RokiX Windows GUI 2.3 - O X
File Data Connection Registers Settings Stream Board View Help
Plotter | Angle Calibration | Registers |
Z+
A+
Start
X+ »
Next
X Y
Current value  -501 -16163
Position X ¥
1 16447 -156 Load
2 -628 -16161
Connection: USB (COM118)  Status: Streaming | ODR: 102 Stream: KX132-1211 / Inclinometer 100Hz £2g (high perf) ~ Board: CYBCKIT-059 / RoKiX adapter A3 / 12C
Figure 46. Angle Calibration. Position - 3
4.  Click Next and hold the device still until the diagram changes to the 4" position (Figure 47)
FV RokiX Windows GUI 2.3 - O X
Eile Data Connection Registers Settings Stream Board View Help
Platter | Angle Calibration | Registers |
Streaming
»
* Start
N
+*
- Next
® +
X ¥
Currentvalue -16304 N
Position X ¥
1 16447 -136 Load
2 -628 -16161
3 -16307 350
Connection: USB (COM118)  Status: Streaming | ODR: 102 Stream: KX132-1211 / Inclinometer 100Hz £2g (high perf) ~ Board: CYBCKIT-059 / RoKiX adapter A3 / 12C

Figure 47. Angle Calibration. Position - 4
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After the 4™ calibration position is finished, the orientation figure returns to the 1%t position. The Inclinometer calibrated status
will be shown in the right corner of the status bar (Figure 48), and a small desktop notification message will be shown for a few

seconds to indicate that calibration procedure is done (Figure 49).

TV RoKiX Windows GUI 2.3 — [m] pe
File Data Connection Registers Settings Stream Board View Help
Plotter | Angle Calibration | Registers |
o X
Start
+Y
+Z
X ¥
Currentvalue 282 16483 Save
Position X ¥
1 16447 -156 Load
2 -628 -16161
2 16307 350
4 378 16478
Connection: USB (COM118)  Status: Streaming | ODR: 102 Stream: KX132-1211/ Inclinometer 100Hz =2g (high perf]  Board: CYSBCKIT-059 / RoKiX adapter A3 / 12C I Inclinometer calibrated I
e ——

Figure 48. Angle Calibration Completed. Back to Position 1.

+/ Update status

Calibration Done

Figure 49. Calibration Done notification window

At this point, if the user is satisfied with the calibration parameters, they can be saved to an individual .json file that could be loaded

next time when the RoKiX Windows GUI restarts. These calibration parameters will now be used for angle calculations.
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The plotter view now shows the Accelerometer (X, Y, Z) acceleration data stream as well as the angle stream. The default units

for angle values are radians. To display the angle information in degrees, click on Raw data button located above the plotter view
(Figure 50).

EV RoKiX Windaws GUI 23 - O X
File Data Connection Registers Settings Stream Board View Help
Platter | Angle Calibration | Registers |
[Streaming” @ I[Rawda(al [Auto scalmg] [Show gridl Cl Data range
KX132-1211 / Inclinometer 100Hz +2g (high perf) 70210 Acck
— Acc_X (m/s*2)
e 6.5000 | Accy
B — Acc.Z (m/502)
angle (Degrees] 24494  |AccZ
42,5593 |angle
204
1 w#‘/
0 ==
20
-40 -
Connection: USB (COM118)  Status: Paused | ODR 102  Stream: KX132-1211/ Inclinometer 100Hz +2q (high perf)  Board: CYSCKIT-059 / RoKiX adapter A3 / 12C Inclinometer calibrated
Figure 50. Plotter view with KX132-1211 inclinometer stream.
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4.4.3. Registers — Tab
The register editor tab can be used for reading and writing device register values (Figure 51). The first step to use the register tab
is to load the correct device register XML file, which would normally be just the name of the device, e.g. KX132-1211.xml. All the

registers xml files can be found in the following directory:

\Documents\RoKiX\RoKiX-Windows-GUI\SensorRegisters

TV RoKiX Windows GUI 2.3 — m] pe

File Data Connection Registers Settings Stream Board View Help

Plotter | KX132-1211

Device name Register count Select set Polling

KX132-1211 Load ‘ 69 lsmwau -| |o 10|ms | I Read all |
Address Name Bin value Value Status

Resd
Resd (

D01 PART IDY POR __ pARTIDL? 5; £89)
Read

002 xap? L PR -
Resd

0x04 YADP_L 0000000000000000 0x0000 POR

Read

0x06 ZADP_L 0000000000000000 0x0000 P

o
E

Read

0x08 XOUuT_L 0000000000000000 0x0000 POR
Read

Ox0A YOUT_L 0000000000000000 0x0000 POR
Read

0x0C ZOUT L 0000000000000000 0x0000 POR

< m
Connection: USB (COM118) Status: Connected | CDR: O Stream: KX132-1211 / Accel data 50Hz +2g low power with no averaging ~ Board: CYBCKIT-059 / RoKiX adapter A3 / 12C

Figure 51. RoKiX Windows GUI register editor tab

NOTE: When the device register XML file is loaded, the name of the tab will change to one of the following:

- <device name>. Forexample: KX132-1211. This means the Register editor is entered while the Streaming is not active.

- <device name> - NOT FOUND. Forexample: KXTJ3 - NOT FOUND. This means the selected device is not supported by the currently
selected Board configuration from the Board menu (4.3.7).

- <device name> - MODIFYING STREAM. For example: KX132-1211 - MODIFYING STREAM. This means the Register editor was

entered while the Streaming was enabled (4.4.3.1).

NOTE: When a new device in the register tab is opened, the register’'s content shows the POR values of the registers as defined
in the device register XML file. In order to see the current registers values, press the Read All button to read all the registers at

once or the Read button, to read the value of an individual register.
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4.4.3.1. Stream modify mode

When the Register editor tab is selected while Streaming is enabled, the register editor will enter into a data stream modify mode
as indicated by the name of the Registers tab (e.g. KX132-1211 - MODIFYING STREAM) (Figure 52). This mode offers the user a
way to change the registers which will have an effect on the data stream itself. When desired register changes have been made
and the user switched the Plotter tab, Streaming will be re-enabled with the modified register values. For example, this makes it

easy to change the ODR or data range.

FV RoKiX Windows GUI 2.3 - O X
File Data Connection Registers Settings Stream Board View Help
Plotter | KX132-1211 - MODIFYING STREAM |
Palling
i ‘0 [ sart | 10 ms [Autostop | [ Read all |
Address Name Bin value Value Status
Read | [ RES DRDVE GSEL TOTE TPE
0x1B CNTLT 11100000 0xEQ Reat
x =l —— ——— 5
Read
P P - J ADPE MAN_WAKE MAN_SLEEP
Write DISABLED = |m] =]
Resd | LPRO FSTUP OSA
0x21 ODCNTL {Cooooo110) (Cox06 ) [ Read
Write ODR_9 ~ |DISABLED v [s0 -
([ read | [[own IEN1 IEAT IEL1 STPOL SPI3E
0x22 INC1T 00100000 0x20 Reat
x =l —— N S
Read | e Bl WM DRDVI1 BTSI TOTH WUFI1 I
0x25 INC4 00010000 0x10 Read
@we) () E— e . . . . - -
Read | AVC
034 LP.CNTLT 01000011 Read
Write [16_SAMPLE_AVG -
1 n
Connection: USE (COM118)  Status: Connected | ODR: 0 Stream; KX132-1211/ Accel data 50Hz +2g high performance  Board: CYSCKIT-059 / RoKiX adapter A3 / 12C

Figure 52. Register editor view in the Stream Modify Mode

NOTE: Streaming and logging is automatically paused once the Register editor tab is selected.

NOTE: Some devices require that the power control bit (PC1) be set to 0 before changing the register values. Otherwise register
value changes are not applied. After registers are edited, the PC1 bit must be set back to 1 to enable the device again. When
switching to the Plotter view, do not press the Streaming button again. When Streaming button is disabled and enabled again,

default registers values as set in the stream configuration will be written to the device!

NOTE: When a full-scale range of the device is changed (e.g., g-range of the KX132-1211 accelerometer), the Sl units (m/s”2) will

not be shown correctly in the plotter view and the Digital Output sub-channel view (4.4.1.1). The counts value is not affected.
NOTE: When registers have been changed, “(MODIFIED)” text will be shown after the stream name in the Plotter View area (Figure

53).

NOTE: When ODR value has been changed through the register editor, the “ODR has not reached the target value” pop-up
message may be shown because the new real-time ODR is significantly different from the original ODR value defined in the stream

(Figure 53). The ODR pop-up message can be disabled through the View menu (4.3.8.6).
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TV RoKix Windows GUI 2.3 - O X

File Data Connection Registers Settings Stream Board Miew Help

Plotter | KX132-1211

[Streaming][ - ][Raw data] [Auto scaling] [Show gr\dl @| @| E| Data range [Acceleromeler]

15000

- AccX
KX132-1211 / Accel data 50Hz +2g high performance (MODIFIED) 11241 =

9579  ||AccY

7333  [|AccZ

ODR has not reached the target value

Connection: USB (COM118)  Status: Streaming | ODR: 205  Stream: KX132-1211 / Accel data 50Hz £2g high performance (MODIFIED)  Board: CYSCKIT-059 / RoKiX adapter A3 / 12C

Figure 53. The Plotter View After Modifying the Register Values

4432. Updating register value

The graphical user interface provides an intuitive way to update the values of certain bits and entire registers.

Single Bit Function

When individual bit defines a certain function, the value of the bit can be changed by checking / unchecking the check box (e.g.,
PC1 bit of the KX132-1211 that sets the part in operational or standby mode). When selection is made, click on Write button to
store the setting (Figure 54).

Multiple Bits Function

Some bits are grouped together if they make up one setting and have a predefined function for each combination of bits. For
example, the Full-Scale range of the KX132-1211 accelerometer is defined by the value of GSEL1 and GSELDO bits. These two bits
are grouped together in the register editor as GSEL and user can select the actual function, instead of modifying the individual bits.

When selection is made, click on Write button to store the setting.

Reserved Bits
If the bit is grayed out, it means it is reserved and thus the register editor does not provide a way to modify it to avoid an unexpected

behavior. For example, bit 1 in CNTL1 register is reserved (Figure 54).
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Address Name Bin value Value Status

Reed | [Trct RES DRDVE GSEL \TDTE TeE
0x1B CNTL1 01100000 0x60 Stored
o ( ) (o060 ] ore o ] - =] =]

Figure 54. CNTL1 register of KX132-1211

Writing to an 8-bit register

Certain functions of the device can span across the entire 8-bit register and their value is between 0 and 255 (Figure 55). Other
functions can take less 8-bit. For example, the FTDH value is a 5-bit value and is between 0-31 (Figure 56). In order two change
the value, user can simply enter the value either as a decimal or as a hex value (the hex format is OxFF) and press the enter. Once
value is written, the “value” field of the register gets updated with the new value. It is possible to read the value back. Also, if

“Register writes events” function is enabled in the View menu (4.3.8.2), the write information will be shown in the events window.

- [ Read | WUFC(O < x < 255)
0x4D WUFC (Loomon1 ] ((ex17 ) | stored

Figure 55. WUFC 8-bit value (0-255)

P o ) )| - Read | FTDH(O < x < 31) FIDLO £x£7)
0xA2 & Write ‘ 0x14 0x02

Figure 56. FTDH 5-bit value (0-31)

Changing device settings that spans over two registers

Some functions of the device may span more than 8-bits and are thus are split between 2 or more registers. For example, the
WUFTH function of the KX132-1211 is an 11-bit value (0 to 2047). The lower 8 bits are stored in the WUFTH register (0x49), and
the upper 3 bits in the BTSWUFTH register (Ox4A) (Figure 57).

Read | WUFTH_L(D s x < 2047)
0x48 WUFTH 10110110 Stored
i Read | BISTH_H(0 £ x < 7) WUFTH_H[D < x £ 7)
0x4A BTSWUFTH 00000011 Read
Write 0x00

Figure 57. WUFTH 11-bit value (0-2047) spanned across two registers

To simplify register update, the user can write the entire value to the lowest byte register (e.g., a value from 0 to 2047 to WUFTH_L
register), and the register editor will update both registers accordingly. For example, to set the WUFTH value to 950 (0x03B6), write
950 to the WUFTH register 0x49, and the register WUFTH (0x49) will store the value 0xB6, while the register BTSWUFTH (0x4A)

will store the value 0x03.

NOTE: The lowest byte register will always show the full value in the bit field. However, the 8-bit register value field will show the

actual 8-bit value of the register.

NOTE: When write is done to the lowest byte register, the 8-bit register value field of the lowest byte register will be updated to
show the new value automatically. However, the 8-bit register value field of the upper register(s) that contain the remaining bit(s),
will not be updated automatically to display the new value until the Read button is pressed. Also note, if Register write events is

enabled (4.3.8.2), only the write to the lowest register is shown in the event window.
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Changing device settings that occupy two or more registers

While limited, there are some device settings that not only span over few registers, but also use those registers exclusively for this
setting. In those cases, the Register editor hides all but the lowest byte and gives the user the ability to update the entire value from
a single write to the lowest byte register. Consider the ADP_F1_BA settings of the KX132-1211 accelerometer. This setting is a 23-
bit value (0-8388607) and spans across registers ADP_CNTL4 (0x67) — ADP_CNTL6 (0x69) (Figure 58).

Read ADP_F1_BA(D < x = 8388607
0x67 ADP_CNTL4 00000000 0x00 Read | _F1_BA( 7
Write | 0x00
[ Resd | ADP_F1_CA(D < x = 8388607)
08 ADP_CNTLT 00000000 0x00 Read Cwoe | -~
rite I

Figure 58. 23-bit value ADP_F1_BA is updated from a single 8-bit register

The user has the ability to update the entire 23-bit value through write to the ADP_CNTL4 register that stores the lowest 8 bits of
the 23-bit value.

NOTE: The lowest byte register will always show the full value in the bit field. However, the 8-bit register value field will show the

actual 8-bit value of the register.

4433. Register sets

The list of registers shown in the Register tab is defined by the register set files. Each set file lists the register addresses of the
registers in the set to be later displayed. The RoKiX Windows GUI comes with several pre-defined registers set that can be selected
from the “Select set” drop down box (Figure 59). The default register set available for all devices is “Show all” that lists all the register

supported by the current device. All other register sets are defined in the corresponding register set files.

Device name Register count Select set Paolling
KX132-1211 Load | 60 Show all - |.;| 10l ms | l Read all |

Show all

ADP Settings
Data Stream

Interrupts
WU ETS Settings
ADP WU BETS Settings

Figure 59. Select set Drop Down Menu

The register sets are very useful feature of the RoKiX Windows GUI as it allows users to visually see only the registers of interest
grouped together. Consider the Data Stream register set shown in Figure 60. From this set, it is possible to select all the basic

configuration of the accelerometer such standby/run mode, power mode, ODR, full scale range, and set some basic interrupt.
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TV RoKix Windows GUI 2.3 — [m] x
File Data Connection Registers Settings Stresm Board View Help
KX132-1211 - MODIFYING STREAM

Register count Select set Polling
Load 63 | [Data Stream | v] |o[ St | 10 ms [Autosiop | [ Read all ]

Address Name Bin value Value Status
A TG = \T:: IBIE= - RES - DRDVED GSEL . TOTE - TPE - H
T p— e :E:: 1 ;?:.;ED . MAN_WDAKE MAN_SEEP ‘
021 ODCNTL POR [—% ” bL;,R:,_cg—v] [;S‘\ = H
o2 et ooR { ;e:: } [;»::JUUS . IENT - IEAT IEL - STPOLD sPI3E . ‘
o — e \"‘::Z J ‘ FFI1 - BFI1 - WM - DRDVHD BTSIT - O - wumD PN . H
DA LP_CNTL1 POR % ” ;\EAMPLE_WG = H
. I m |

Connection: USB (COM118) Status: Connected | COR: 0O Stream: KX132-1211/ Accel data 50Hz 22g high performance  Board: CYSCKIT-059 / RoKiX adapter A2 / SPI

Figure 60. Data Stream Register Set

The register set files are text files.

Register Set File Location:

The default register set files are stored together with the stream configuration files for each board configuration. For example, for
RoKiX Development Kit, the list of register sets can be found in the following two folders (one for I2C and one for SPI serial interface
protocol):

\Documents\RoKiX\RoKiX-Windows-GUI\Configuration\stream_config\board_cy8ckit@59_i2c_evkv3

\Documents\RoKiX\RoKiX-Windows-GUI\Configuration\stream_config\board_cy8ckit®59_spi_evkv3

The custom register set files can be created and stored in the dedicated user folder where they will be loaded together with the

default register sets:

\Documents\RoKiX\RoKiX-Windows-GUI\SensorSet

Register Set File Naming Convention:

The register set file name follows the following naming scheme:

<device name>_<set name>_set.txt

For example, the Data Stream for KX132-1211 sensor is called:

KX132-1211_Data Stream_set.txt
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Register Set File Structure Convention:

The register set definition follows the following scheme:

<Set Name>:Regl,Reg2,Reg3

“n

NOTE: the set name can contain a space. The set name should be then followed by a colon “:” sign and HEX addresses of the
registers each preceding by “0x” in front of it. The registers should be separated by commas *“,”, and spaces are not allowed. Any
register preceded by a space would not be shown in the register view. The registers can be listed in any order and will be sorted
automatically in the register viewer from lowest to highest regardless of the order in the register set file. The example of the Data

Stream register set is shown in Figure 61.

| KX132-1211_Data Stream_set.txt - Notepad

Eile Edit Format View Help
bata Stream:8x1lb,8x1f,8x21,0x22,08x25,8x3a

Figure 61. KX132-1211 Data Stream Register Set

NOTE: The RoKiX Windows GUI loads all the register sets on the start up. If changes were made to the content of the register set

files or new register set files were created, the changes would be visible next time the program is loaded.
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4.4.34. Register polling function

Register polling (i.e., reads) is a simple way to monitor the values of the registers defined in the Register sets (4.4.3.3). The Polling
feature is enabled with a Start button. A delay between successive register reads can be set as well (the default delay is 10 ms).
The polling can be stopped with a Stop button. Also, the polling feature has an “auto stop” — checkbox, which stops the register
polling as soon as the value of any of the registers in the register set changes. The register polling continues when the Start button

is pressed again. The below example shows how to monitor Wake-Up / Back-to-Sleep detection:

e  Select sensor KX132-1211 by pressing the “Load” button.

e  Select set “WU BTS Settings” register set from the “Select set” pull down menu.

e  Press the “Read all’ button.

e Uncheck the PC1 and DRDYE hit checkboxes in the register CNTL1 (Ox1B) and press Write.
e  Set WUFE and BTSE bit values to ENABLED in CNTL4 (Ox1E) register and press Write.

e Check MAN_SLEEP hit box in CNTL5 (0x1F) register and press Write.

o  Wirite 5to the BTSC (0x4C) register to set the back-to-sleep counter to 100 msec.

e Write 5to the WUFC (0x4D) register to set the wake-up counter to 100 msec.

e  Check the Power Control bit (PC1) in CNTL1 (0x1B) register to enable the sensor and press Write.
o  Select “Interrupts” register set from the “Select set” pull down menu

e  Press the “Start” button from “Polling”

Shake the device and monitor the status of Wake-Up Function Status (WUFS) and Back-to-Sleep Status (BTS) bits in INS3 (0x18)
register as well as the WAKE bit in the STATUS_REG (0x19) register. When the device is shaken above 0.5g threshold, the “Wake”
bit is asserted to indicate the wake state. Once the device is left in place and acceleration drops below 0.5g, the WAKE bit will be
de-asserted to indicate the Sleep mode (note, if “Auto stop” was enabled, the polling will stop on the WAKE event and needs to be
restarted to see the back-to-sleep event). The WUFS and BTS bits values are changing for a brief period when the corresponding

interrupt has fired and stay on until they are auto cleared through INT_REL register auto read (Figure 62).

NOTE: Streaming and logging are automatically paused when register polling is started.

Y RoKiX Windows GUI 2.3 - O x
Fle Data Connection Registers Settings Stream Board View Help
Device name Register count Select set Polling
KX132-1211 69 [Jmerrupts -‘ [o [stop 1| 10)ms [Auto stop‘
Address Neme Bin value Value Status
014 Tscp Unchanged H L B e e © u H
0x15 Tsep Unchanged H e R e v © o H
e o T H e TRI 00 P 0 TR H
o e T FFS Bl WMl DRDY :?ISP °s H
= e e |lwws J lars J XNWU XPWU YNWU VPWU NWU PWU H
019 STATUS_REG Unchanged H INT E’W‘KE ] H
— 0 £x 5255
1A INT_REL Unchanged ‘ ~—
0
Connection: USE (COM118) _ Status: Connected | ODR 0 Stream: KX132-1211 / Accel data 50Kz +2g high performance _ Board: CYSCKIT-059 / RoKiX adapter A3 / SPI
Figure 62. Wake-Up / Back-to-Sleep Interrupt Detection Register Set
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4.5. User Interface - Status bar

Connection: USE (COM118)  Status: Streaming | ODR: 51 Stream: KX132-1211 / Accel data 50Hz +2g high performance  Board: CY8CKIT-059 / RoKiX adapter A3 / 12C

The status bar shows the following information:

- Current connection interface (USB / Bluetooth) (4.3.3)

- COMport (4.35.4)

- The status of the communication (Streaming, Connected, Disconnected, No Data,)
- Real-ime Output Data Rate (ODR) information

- Stream Configuration (0)

- Board Configuration (4.3.7)

- Reference line value (4.3.8.3)

- Angle calibration status for select streams (0)

NOTE: Bluetooth communication is not supported by the RoKiX Development Kit.
NOTE: It is normal to see a slight variation in the ODR value. Data is received at varying intervals and the ODR is calculated when

RoKiX Windows GUI receives the data from the used connection layer.

4.6. User Interface - Pop-up windows

The application makes use of pop-up windows to notify the user about important actions. This section provides detailed information

about pop-up windows.

4.6.1. No data pop-up window

“No data received” pop-up is showed when streaming has been started, but no data is received. The problem could be invalid board

configuration selection or some connection problem (see section 6.5.2 for details).

No data received! Please check your board configuration and device functionality.

4.6.2. Streaming pop-up window

Streaming pop-up window is shown in the Plotter view to notify the user about data stream enabling. Streaming can be enabled
with the specific “Streaming” — button, from Data/Streaming — menu or with the shortcut “CTRL + S”. It also possible to enable

Automatic streaming (4.3.5.3)

Please enable streaming to activate Plotter movement!
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4.6.3. ODR has not reached the target value pop-up window

ODR has not reached the target value

The ODR warning pop up window is shown anytime when the real time Output Data Rate (ODR) as measured by the RoKiX
Windows GUI is significantly different from the nominal ODR set in the Stream (Figure 63). One way this can happen when the
selected ODR is greater than 3200Hz and the interface protocol is I°C and not SPI. It can also occur when the USB cable is either

damaged or of a low quality. It can also occur when the ODR value has been modified through the Stream Modify Mode (4.4.3.1).

3 g | !

itatus: Streaming | ODR: 3512  Stream: KX132-1211 / Accel data 25600Hz +8g high performance  Board: CY8CKIT-059 / RoKiX adapter A3/ 12C

Figure 63. Real-time ODR is significantly different than the nominal ODR

4.6.4. Wake up pop-up window

Wake Up
Interrupt

Figure 64. Wake-Up Interrupt pop-up window

The “Wake up pop up window” (Figure 64) is shown for selected wake-up / back-to sleep event detection streams when the “Show
wake up pop up window” sub menu item is enabled (4.3.8.4). When the wake-up event is detected, the pop-up window is displayed
in the plotter (Figure 65).

NOTE: It is recommended to use Sl units in Plot in order to better visualize the Wake-up Direction line changes.

NOTE: The Wake-Up Interrupt pop up window that is displayed can be replaced with any custom image. The new image file must

be called wakeup.png, have an approximate size of 380 x 190 pixels, and be placed in the RoKiX Windows GUI Resource folder:

\Documents\RoKiX\RoKiX-Windows-GUI\Resources

instead of the original file.
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TV RoKix Windows GUI 2.3 — O x
Eile Data Connection Registers Settings Stream Board Wiew Help
Plotter | Registers
[Streaming“ @ |[Raw data| [Auto scaling] [Show grid| Eau5e| Qear| E| Data range
| . AccX
o 1 KX132-1211 / Wake-up & Back-to-Sleep Detection 50Hz (default) 1.0067 =
i — Acc_X (m/s"2)
] — Acc_Y (M/s*2) 0.3631 AccY
d — Acc_Z (mjs*2)
8 Wu/Bts (Wu/Bts) -16.0195 || AccZ
10
] 10000  |Wu/Bts
S —
1 \ Vg
0—_ v AV By \} ~
_5 —
-10 4
_I 5 —
Connection: USB (COM118)  Status: Streaming | CDR: 51 Stream: KX132-1211 / Wake-up & Back-to-Sleep Detection 50Hz (default)  Board: CYBCKIT-059 / RoKiX adapter A3/ 12(
Figure 65. The plotter view with wake up triggered.
© 2020 ROHM Co., Ltd. No. 62UG085E Rev.004

55/76 Jan.2021



ROHIM

User’s Guide

4.7. Shortcuts

The RoKiX Windows GUI has many keyboard shortcuts:

CTRL+L Enable/disable logging
CTRL+ S Enable/disable streaming
ALT+R+L Load sensor register definition file
CTRL+R Reset used connection and d_ata streaming (djsco_nnect gnd connect when having connection
problem). Re-enable the Streaming when connection is established.
CTRL+E Show events view
CTRL+V Show subchannel view
CTRL+D Show digital output in sub channel view (works only if subchannel view is enabled)
CTRL+C Clears the current points in plotter view
G Shows the grid in the plotter
P Pause plotter
CTRL+ W Hide/show wake up interrupt pop up window
SHIFT + L Hide/show reference line
© 2020 ROHM Co., Ltd. No. 62UG085E Rev.004

56/76 Jan.2021



ROHIM

User’s Guide

5. Getting Started with RoKiX Python CLI
5.1. Introduction
The RoKiX Python CLI, which is also a part of the RoKiX IoT Platform Client Software, offers versatile access to the device register

level functionality. Simple and minimalistic demonstrator applications are provided for testing a variety of device features. These

will help to test and evaluate device functionality and provide needed information on how to implement device driver SW.

5.2. Installation for Windows OS

The RoKiX IoT Platform SW Windows installer includes the RoKiX Python CLI and it will be installed to the following directory:
\Documents\RoKiX\RoKiX-Python-CLI. Additionally, the installer creates start menu items for the RoKiX Python CLI (Figure 66).

R

B rokix

RoKiX Android App

RoKiX Firmware

RoKiX HW Documentation

RoKiX loT Platform Users Guide....
RoKiX Python CLI

RoKiX Python CLI Settings

RoKiX Python CLI Shell

RoKiX Windows GUI

Figure 66. RoKiX Start Menu

Section 5.4 describes the installation processes of the necessary Python environment. The following URL will always point to the
latest version of the RoKiX Python CLI:

https://www.rohm.com/support/accelerometer-evk-support
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5.3. Installation for Linux and OS X

On the Linux system, the latest version of the RoKiX Python CLI can be downloaded with the following URL:

https://www.rohm.com/support/accelerometer-evk-support

Currently, Bluetooth usage with the RoKiX Python CLI is not supported when running on Apple OS X. Connecting via USB is the
default.

See section 5.4 below for installation of the Python environment.

54. Python Set Up
A Python interpreter is needed to run the RoKiX Python CLI. Currently, Python versions above 3.0 are recommended for use (e.g.,
3.7.1). As usual, a separate Python environment is recommended to bring into use, the instructions below will guide you through

the required installation procedure.

5.4.1. Windows installation

For your Windows installation, please download the Anaconda distribution of Python:

https://www.anaconda.com/download/

and follow the instructions:

http://docs.anaconda.com/anacondal/install/windows/

After the installation is complete, please create a new virtual environment:
conda create -n rokix_env python

Take the rokix_env environment into use,
activate rokix_env

Navigate to the RoKiX Python CLI folder (replace [username] with an actual username used for Windows login)
cd C:\Users\[username]\Documents\RoKiX\RoKiX-Python-CLI

With Windows OS - if automatic USB serial port detection is used in the RoKiX Python CLI (by default this feature is active in

rokix_settings.cfg, refer to section 5.5.1), the following modules (dependencies) are also needed:
python -m pip install -r requirements_windows.txt

Please verify the USB driver is properly installed before proceeding further (3.1.3).

© 2020 ROHM Co., Ltd. No. 62UGO085E Rev.004
58/76 Jan.2021


https://www.rohm.com/support/accelerometer-evk-support
https://www.python.org/
https://www.anaconda.com/download/
http://docs.anaconda.com/anaconda/install/windows/

ROHIM

SEMICONDUCTOR

User’s Guide

5.4.2. Linux installation

On Ubuntu the Python virtual environment is installed as follows:

Create a virtual environment
python3 -m venv rokix_env

A new virtual environment is activated with the command
source rokix_env/bin/activate

and the required Python dependencies are installed with

python -m pip install -r requirements_linux.txt

On some Linux system’s (e.g. Ubuntu 18.04) serial ports may not be accessible for the user by default. If you encounter the problem

“Permission denied: ¢/dev/ttyACM@’” while running data loggers, please refer to section 6.4 for details.

If automatic USB serial port detection is not used, the port settings to the rokix_settings.cfg file are used as an example:

serial_port = /dev/ttyUSBoO

Ports of the connected devices can be obtained with the following command

1s -1la /dev/serial/by-id

5.4.3. OS Xinstallation

By default, Apple OS X is missing the Python package manager "pip". It is necessary to install the required python packages. The

easiest way to install pip is by opening the terminal and using the command

sudo easy install pip

After pip is installed, please follow the instructions on the previous section for Linux install.

54.4. Optional installations

For both Windows OS and Linux, dependencies required by plot.py are installed with
python -m pip install -r requirements_plot.txt
In addition, dependencies related to the cloud-based services are obtained by running

python -m pip install -r requirements_cloud.txt
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5.5. Configuration

The RoKiX Python CLI settings are in the rokix_settings.cfg file located in the root directory of RoKiX Python CLI. The settings
file uses windows . ini file syntax. Semicolon “;” at the beginning of the line indicates a comment.

There are settings for both:

e  RoKiX Python CLI framework and
e  Testapplications included in the RoKiX Python CLI

5.5.1. Connection to RoKiX loT Platform HW

The most important framework level setting is board selection. It defines the board configuration (host adapter) and communication

protocol interface used (e.g. I°C, SPI). The definition can be found in the section [board] of the rokix_settings.cfg file.

NOTE: The board selection is done by uncommenting the required board configuration, while ensuring the rest of the board
configurations are commented out. By default, CY8CKIT-059 Prototyping Kit with I°C interface protocol is selected. Below is an

example of [board] section of the rokix_settings.cfg file.

[board]

; Board selection

; Cypress CY8KITO59 development board with a RoKiX Adapter Board A3.
board=rokix_board_cy8ckit@59_i2c_a3.json
;board=rokix_board_cy8ckit@59_spi_a3.json

; Arduino Uno R3 board with a RoKiX Adapter Board A3.

;board=rokix_board_arduino_uno_i2c_a3.json

; Arduino Uno R3 board with Rohm sensor shields

;board=rokix_board_arduino_uno_evk-00x.json

; Nordic Semiconductor nRF52840-DK board with a RoKiX Adapter Board A3.
;board=rokix_board_nrf52840dk_i2c_a3.json

;board=rokix_board_nrf52840dk_spi_a3.json

; Aardvark I2C / SPI host adapter
;board=rokix_board_aardvark_i2c_usb.json

;board=rokix_board_aardvark_spi_usb.json

Key bus2 settings defines the connection type for the interface 2. Default is USB. All other connection types should be commented

out.
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[bus2]

; bus2 selection for board

;5 NOTE: bus2=USB setting works for both USB_SERIAL and USB_AARDVARK if only one of those is
connected

bus2=USB

;bus2=BLE

;bus2=BLE_PYGATT

;bus2=USB_SERIAL

;bus2=USB_AARDVARK

The corresponding COM port can be written in the rokix_settings.cfg file:
[bus2]
; USB serial COM port number or 'auto' for autodetection
serial_port = COM10

The default connection is set to automatic port search:

[bus2]

serial_port = auto

On Linux the latest connected USB device can also be seen with the command dmesg.

5.5.2. Generic settings

The [generic] section contains connection independent settings. These include debug logging settings and interrupt related

settings.

The debug logging level is defined with logging level command and the default level is INFO:

logging_level = INFO

Other alternatives are: DEBUG, INFO, WARNING, ERROR and CRITICAL.

The Data Ready (drdy) function mode for *_data_logger.py applications is defined with drdy_function_mode command and the

default option is ADAPTER_GPIO1_ INT to use INT1 external interrupt pin.

drdy_function_mode = ADAPTER_GPIO1_INT

Other alternatives are: ADAPTER_GPIO2_INT, REG_POLL, and TIMER_POLL.
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If Data Ready function mode is set to TIMER_POLL, the polling interval can be set using command drdy_timer_interval, and

the default value is set to 0.04 seconds.

drdy_timer_interval = 0.04

When the REG_POLL option is used the data-ready bit is monitored from the status register to trigger device data reading. This will

introduce more traffic on the bus and thus reduce ODR. This will also verify that all data is read from the device. Physical interrupt

lines are not used in this option. Table 5 summarizes the available modes to acquire data with the RoKiX Python CLI with

recommended setting highlighted in green.

Setting for Setting for Physical M_e asurement mode
. . . with data ready Notes
stream_mode | drdy_function_mode interrupt lines -
operation
Firmware polls a data register with
Connections are Asynchronous interval.
TRUE TIMER_POLL not used. reading Use drdy_timer_interval to
configure the interval period.
Uses GPIO line 1 or 2 for the firmware
TRUE ADAPTER_GPIO1_INT dbie dlevie = Synchronous readin iPrtg;:Fs):ést option and suitable for
ADAPTER_GPIO2_INT interrupt lines. Y 9 . L ;
logging with higher ODR'’s.
Default set to ADAPTER GPIO1 _INT
Connections are A client monitors the DRDY bit,
FALSE REG_POLL Synchronous reading | increases traffic in the bus.
not used.
The slowest mode.
A client polls a data register with
Connections are Asynchronous interval.
FALSE TIMER_POLL not used. reading Use drdy_timer_interval to
configure the interval period.
FALSE ADAPTER_GPIO1_INT Use device’s Svnchronous readin Needs to configure GPIO numbers.
ADAPTER_GPIO2_INT interrupt lines. y 9 | Aclient polls either GPIO

Table 5. Data acquisition modes within the RoKiX Python CLI.
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5.6. File structure of the evaluation kit
The overall structure of the RoKiX Python CLI is shown below.

RoKiX-Python-CLI/
__init__.py
get_configs.py
LICENSE.txt

plot.py

README . md
requirements_cloud.txt
requirements_linux.txt
requirements_linux_plot.txt
requirements_plot.txt
requirements_windows.txt
rokix_settings.cfg
stream_logger.py

F—cfe

—examples

F—kx_lib

F—kx132

F—kx134

F—kxtj3

L—Tlicense
Each device has its own directory containing. For example, for KX132-1211 is in KX132¥ directory.
e  Register definitions (for example kx132_registers.py)
¢  Reference driver implementation (for example kx132_driver.py)
o  Data logger application for reading device data (for example kx132_data_logger.py)

e  ASIC specific test applications (for example kx132_data_wu_bts_logger.py)

kx_1ib\ directory contains RoKiX Python CLI middleware.
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5.7. Running test applications

The RoKiX Python CLI comes with number of test applications for different sensors that can help developers to quickly start testing
many of the functions supported by a given sensor. Since test applications are device specific, they are located in their
corresponding folders. For example, the test applications for KX132 sensors are located in \Documents\RoKiX\RoKiX-Python-
CLI\kx132\. Additional test applications can be found in the examples folder in \Documents\RoKiX\RoKiX-Python-
CLI\examples\. To access the list of the available argument that can be added on the command line for additional functionality,

type --help atthe end of the command:

cd kx132
python kx132_data_logger.py --help

B Anaconda Prompt - [m} X

iments:

rd BO

--bus2 {USE,EBLE
--serial_port SERIAL_|

--ble_mac BLE_MAC M s " blu . first by

_function_mode )1_INT,ADAPTER GPIO2 INT,REG POLL,TIMER POLL}

on works in *_

timer_inte

--other_function_mod

--other_timer_int
ds if other_function_mode i

Number of
File name or wit sion. If no ive N is used; Default:"None"

Figure 67. RoKiX Python CLI Help Menu
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5.7.1. Data Logger
The data logger application prints the output data as it is being read from the output data registers. To run the data logger application,
type:

cd kx132
python kx132_data_logger.py

To stop the streaming, press CTRL+C.

B Anaconda Prompt — O >

Figure 68. Data Logger Application

Device data can also be directed to a file with a specified name in the same directory using the following command:
python kx132_data_logger.py > kx132.csv

or it is possible to simultaneously print in the console and save into a file using --filename argument:
python kx132_data_logger.py --filename kx132.csv

Another way to provide the data logger file name without typing it in the console is to write in the rokix_settings.cfg:
# if not left empty then sensor data will be written to file

filename=kx132.csv

The data logged into a file can be viewed with a plotter (5.7.4).
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5.7.2. Data Logger with Wake-up / Back-to-Sleep Engine Test

The functionality of the Wake-Up engine and Back-to-Sleep engine can be easily tested using the kx132_data_wu_logger.py test

application :

python kx132_data_wu_logger.py

The Wake / Back-to-Sleep state can be monitored using the value printed in the stat column, which corresponds to the decimal
output value read from the STATUS_REG (0x19) of the KX132 (Figure 69).

B “naconda Prompt - O X

test_wu_bts.py H enable_wu_bts : enable_wu_bts start
6ao

Figure 69. Data Logger with Wake-Up / Back-to-Sleep Engines Test

© 2020 ROHM Co., Ltd. No. 62UG085E Rev.004
66/76 Jan.2021



ROHIM

User’s Guide

5.7.3. Additional Test Applications

Additional test applications for the KX132 and KX134 sensors can be found in the following installation folder:
\Documents\RoKiX\RoKiX-Python-CLI\kx132
NOTE: The following list of applications can be update over time:
e python kx132_register_dump.py
Description: Printout of the current values of all control registers of the KX132
e python kx132_raw_adp_logger.py

Description: Data logger for the data recorded in the standard output registers and in the Advance Data Path (ADP) output

registers
e python kx132_raw_adpwufbts_logger.py

Description: This test application is similar to kx132_data_wu_logger.py described in section 0 but also adds printout of
the ADP outputs.

e python kx132_test_wu_bts.py

Description: This test application helps to test Wake-Up and Back-to-Sleep engines, including direction of the motion.

5.7.4. Other provided tools
With all the Python-based scripts, a command line option --help shows the available arguments.

The following generic tools can be found in the examples installation folder:

\Documents\RoKiX\RoKiX-Python-CLI\examples

e python rokix_board_version_info.py

Description: This test application that reports the information about the host adapter platform including firmware
information (RoKiX Protocol Version, RoKiX Firmware Version), as well as the hardware information such as Board ID

and Board Unique ID (UID) when available (Figure 70).

Board ID

Board UID
Firmware ver

Figure 70. Board Config Info
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The following generic tools can be found in the following installation folder:
\Documents\RoKiX\RoKiX-Python-CLI
e python get_configs.py

Description: This is a Python script for downloading and extracting new board configurations. The board configurations

will be placed to the following folder:
\Documents\RoKiX\RoKiX-Python-CLI\cfg.
e Inaddition to prebuilt data loggers, a general data logging tool using stream_configuration file is offered:
python stream_logger.py <stream_configuration file name>
This is a similar tool that is also available with RoKiX Windows GUI and RoKiX Android App.

e ltis possible to view the data logged with Data Logger (5.7.1) using the plot. py application (Figure 71). Since the kx132. csv output
file is located in \Documents\RoKiX\RoKiX-Python-CLI\kx132, it can be plotted using the following command when executed from

the same folder:

python ..\plot.py kx132.csv

% Figure 1 - O x

kx132.csv

—5000 ~

—10000

—15000 +

—20000 -

—25000

—30000 -

#/ €9 #Ql=

Figure 71. Recorded signals shown by the plot.py application

e The frequency content of the recorded data can be analyzed and shown using the plot. py application with a special option —f as

follows:

python ..\plot.py kx132.csv -f
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5.8. Changing test application configuration
Test applications allow the user to modify the most common device configuration alternatives; for example, g-range, filtering and
ODR settings (Figure 72). It is recommended that the new configurations are given by the main program calling the test application

and then overriding the default settings as required.

[~ kx132_data_logger py E3 I

64

65 Hdef enable data_logging(sensor,
odr=25,
max_range="2G",

1lp_mode=False,

low pass_filter='ODR 9',

10 power_off_ on=True, # set to False if this function is part of other configuration
int_number=None,

r ch out=CH ACC):

LOGGER.info('=s 1_logging start!'

1
L R LT ST Ny

paramster validation

1
1
LI 1

0 @ -

assert sensor.name in EKX132ZDriver.supported parts

assert convert_to_enumkey(odr) in e.EX132_1211 ODCNTL OSA.keys(),
convert to enumkey(odr), e.EX132 1211 ODCNTL OSA.keys())

"Lformat (

assert max range in e.RX132_1211 CNTLl_GSEL.keys(), 'Invalid
max range, e.EX13Z 1211 CNTLl GSEL.keys())

H

:re {}'.format (

assert (lp mode in llst(e KX132 1211 Lp CNTL] AVC keys()) +
[False]l), "Ins ode d
1lp_mode, e. KX132 1211 LP CNTLl _AvC. keys())

are: False or }' . format (

assert low _pass_ f11ter in list (e KX132 _1211_ ODCNTL_LPRO. keys()) + N
['BYPASS'], 'I filter u (1m. d values $-
filter, e. KX132 1211 _ODCNTL LPRO keys())

cr {3 Lformat (

#assert ch out in CH ACC | CH_ADP | CH TEMP, "not valid measurement channel"|
# Set sensor to stand-by to enable setup change
if power off on:

sensor.set_power_off ()

Figure 72. Python code of an example test application
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5.9. Reference driver implementation
The RoKiX Python CLI offers platform independent reference device driver software implemented by Python. Since only the device
related configurations are in the driver, and the platform specific dependencies are not visible, it gives a good starting point for

porting the driver software to a desired target platform (Figure 73).

All drivers follow the same interface defined in kx_lib¥sensor_base.py

[ kx132_driver.py E3

import struct

from . import imports # pylink: disable=unused-import

from kx lib.kx configuration enum impeort BUS1_IZC, BUS1_SPI

from kx lib.kx sensor base import SensorDriver, AxisMapper

from kx lib import kx logger

from kx lib.kx util import delay seconds, binZuintlé

from kx lib.kx configuration enum import CH_ACC, CH_ADP, ACTIVE _LOW, ACTIVE HIGH
from kx132 import kx132 1211 registers
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oo
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LOGGER = kx logger.get logger( name )
# LOGGER.setlLevel (kx_logger.DEBUG)

k=132 1211 registers.registers()
kx132 1211 registers.bits()
= kx132 1211 registers.masks()
kx132 1211 registers.enums()
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# activity modes
SLEEP, WAKE = range(2)

# f1 la, fl1 ba, f1 ca, £f1 ish, fl osh

Ffilterl walues = {
'LP ODR_4': (22, 0, 1439258, 1, 1),
B_8': (72, 3954428, 2796203, 2, 0),

(117, 6099540, 4815580, 4, 0),
(10, 7230041, 6354764, 5, 0),
(20, 7807115, 7301172, 7, 0),
(25, 8097550, 7826024, 9, 0),
(27, 8243038, 8102435, 11, 0),
(29, 8315818, 8244280, 13, 0),

(29, 8352212, 8316131, 15, 0),
': (30, 8370410, 8352291, 17, 0),
(15, 2934914, 2176803, 1, 0),
(52, 4213708, 2986360, 2, 0),
(18, 4674381, 3358701, 2, 0),
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Figure 73. Screen capture of a KX132 driver software
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6. Troubleshooting and known issues

6.1. ODR accuracy and Timestamping

e  Both with RoKiX Windows GUI and RoKiX Python CLI, imestamping is done on a PC and it is not accurate with high ODRs. This
influences the delta time statistics.

e  The realtime ODR shown in the RoKiX Windows GUI may show fluctuating and be off the nominal ODR value. If the value is within ~
10% of the nominal value, the behavior is normal and can be due to combination of factors such as fluctuation of the actual sensor ODR
due to internal oscillator jitter, as well as the timestamping error mentioned above. For cases where the ODR value is either significantly

lower or higher than the nominal value, and “ODR has not reached the target value” pop-up window is shown, see section O for details.
6.2. USB Communication Troubleshooting

e  USB communication may miss device data samples, or the USB connection is lost randomly: Use good quality USB cables which are
USB certified.

CERTIFIED

e  USB performance is not good on all Windows machines. The root cause is yet unknown.

6.3. RoKiX Windows GUI

e [fan error message shown in Figure 74 appears, the Windows .NET installation is not up to date. Please run Windows update or install

the required .Net version manually to resolve the issue.

stem. Wind: Marki Set threw an exception, ---> System.I0.FileNotFoundException: Could net load file or assembly 'System.Runtime, Version=4.0.0.0, Culture=neutral,
PublicKeyToken=b03f5f7f11d50a3a’ or one of its dependencies. The system cannot find the file specified.
at EvKit. MainWind ctem.Windows.Markup.IComp nnector.Connect{Int ionld, Object target)
at MS‘Interna\‘Xam\‘Runt\mE.(IrDhjE(tRuntlmE‘Set(unnadmnld(ﬂbja(t root, Int32 connectionld, Object instance)
- End of inner exception stack trace --

at System.Windows.Markup R (Exception &, IXamlLinelnfo linelnfo, Uri baseUri)

st SysternWindows:Markup WpFamlLoader.L oad der , IXamlObjectWiiterFactory writerFactory, Boolean skiplournaledProperties, Object rootGbject, XamlObjectWiiterSettings settings, Uri
baselri)

at System Windows.Markup WpfXamlLoader.LoadBaml . Boolean . Object rootObject, XamlAccessLevel accessLevel, Uri baseUri)

st System Windows Markup XamIReader.LoadBami(Stream stream, ParserContext parserContext, Object parant, Boolean closeStream)
at Systemn.Windows.Application.LoadComponent(Object companent, Uri resourceLocator)

at EvKit MainWindow InitializeComponent()

at EvKit MainWindow..ctor()

at EvKit.App.OnStartup(StartupEventirgs )

at System.Windows.Application.<.ctor> b_1(Object unused)

at System.Windows. Thread II{Delegate callback, Object args, Int32 numArgs)

at MS Internal. Threading ExceptionFilterHelper TryCatchWhen(Object source, Delegate method, Object args, Int32 numArgs, Delegate catchHandler)
at System.Windows. Threading. DispatcherOperation.Invokelmpl()

at System.Windows. Threading. DispatcherOperation InvokelnSecurityContext(Object state)

at System. Threading.ExecutionContext.runTryCode(Object userData)

at System Runtime. CompilerServic ExecuteCod leanup(TryCode code, CleanupCode backoutCode, Object userData)
at System. Threading.ExecutionContext.Ru ExecutionContext executionContext, ContextCallback callback, Object state)

at System. Threading, ExecutionContext Run(ExecutionContext executionContext, ContextCallback callback, Object state, Boolean ignoreSyncCh)

at System. Threading ExecutionContext Run(ExecutionContext executionContext, ContextCallback callback, Object state)

at System.Windows. Threading. DispatcherOperation.Invoke()

at System.Windows. Threading.Dispatcher.ProcessQueue()

at System.Windows. Threading. Dispatcher WndProcHook({IntPtr hwnd, Int32 msg, IntPtr wParam, IntPtr IParam, Boolean& handled)

at MS.Win32 HwndWrapperWndProc(IntPtr hwnd, Int32 msg, IntPtr wParam, IntPir IParam, Boolean& handled)

at MS.Win32 HwndSubelass. DispatcherCallbackOperation(Object o)

at Systemn.Windows. Threzd II(Delegate callback, Object args, Int32 numArgs)

st MSIntemal Threading ExceptionFilterHelper TryCatchWhen(Object source, Delegate method, Object args, 1nt32 numArgs, Delegate catchHandler)
at System.Windows. Threading.Dispatcher Jnvokelmpl(DispatcherPriority priority, TimeSpan timeout, Delegate method, Object args, Int32 numArgs)
3t MSWin32 HundSubclas SubclsssWind roc(intPt hnd, IntS2 msg, P wPatam, TPty Param)

at M5 Win32.UnsafeNativeM, msg)

at System.Windows. Threading.Dispatcher.PushF herFrame frame)

at System Windows. Threading. Dispatcher. PushFrame(DispatcherFrame frame)
at System.Windows. Threading. Dispatcher.Run()

at System.Windows.Application.RunDispatcher(Object ignore)

at System.Windows.Application.Runlnternal(Window window)

at System.Windows.Application.Run(Window window]

at EvKit.App.Main()

oK |

Figure 74. A Windows error message which indicates that Windows .NET installation is out-of-date.

e  Sometimes after installation the desktop shortcuts will not work. To overcome this, please uninstall and reinstall the application again to

a different destination directory.
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¢ Incase of connection problems or application crash, please check the error log file of the RoKiX Windows GUI. The default path of this
file is: \Documents\RoKiX\RoKiX-Windows-GUI\errorlog.txt.

6.4. RoKiX Python CLI Troubleshooting

e Incase there are issues with the RoKiX Python CLI operations, it is possible to change the logging level from default INFO to DEBUG

for example.
logging level = ERROR ; DEBUG / INFO / WARNING / ERROR / CRITICAL

e  Additionally, logs can be saved to file by defining a file name for the key log_file, which is empty (e.g., no logging to file) by default.

e  The RoKiX Python CLI verifies that it can capture all interrupts (before starting to monitor interrupt lines it is first verified that interrupt is
not yet triggered). If the logging_level is set to WARNING or higher and interrupt speed (for example ODR) is too high a warning
message will be displayed.

e Ifthe driver or lib code has been modified and execution fails to import error, delete all *. pyc files.

e When having issues with accessing the serial ports on some Linux systems (e.g., Ubuntu 18.04) do the following: Create a file
/etc/udev/rules.d/50-rohm. rules with the following content (as an administrator or use “sudo”’):

# CY8CKIT-059:

ACTION=="add", SUBSYSTEM=="usb", ENV{DEVTYPE}=="usb_device",
ATTRS({idVendor}=="04b5", ATTRS{idProduct}=="0601", ENV{ID_MM_DEVICE_IGNORE}="1"
ACTION=="add", KERNEL=="ttyACMI[0-9]*", ATTRS{idVendor}=="04b5",
ATTRS({idProduct}=="0601", MODE="0666"

Reload newly created rules:

sudo udevadm control --reload-rules

e  For additional common errors, see RoKiX Python CLI relevant errors in section 6.5 RoKiX Development Kit Communication Issues

Troubleshooting.

© 2020 ROHM Co., Ltd. No. 62UGO085E Rev.004
72176 Jan.2021




ROHM User’s Guide

6.5. RoKiX Development Kit Communication Issues Troubleshooting

The communication between the RoKiX Windows GUI or RoKiX Python CLI may not work for number of reasons. The issue can

be related to hardware, software, or both. The following steps can used as a guidance to troubleshoot such issues.

6.5.1. RoKiX Windows GUI Status Bar “Status: Disconnected”

Connection: USB (COM118)  Status! Disconnected | CDR: 0 Stream: KX132-1211 / Accel data 50Hz £2g high performance  Board: CYSCKIT-059 / RoKiX adapter A3 / 12C

If “Status: Disconnected” is shown in the Status bar, please check the following:

POWER : VDD cnon 16 T5 14 13 12 1110

J7 1093
- H LED2
J10 C :4QYBC5868L'T$ LPOSQMEWDI o|O|— OSWDIO
A0 (55 \

= -.F CY CYPRESS

5"0 swocLk|OQ|— OSWDCLA “PERFORM Ri6

~\ i 4
- 5s -
- | RsT|O|—=|O|rs™ Hlﬁ]

R17

c8 [
» 2 2 miCc7
_VBU_SI B e | R O O] o Rl o8l

KITPROG USB PSOC 5LP CYBCKIT-053
VDD C

2 swi ww 00000000000000000
CYSCKIT-059  IEugi’ ™ s 000 0/0000000000000
RESET : , e A S
BUTTON =T=T= i =

J2

: o@@b@é@ano@®@@®
@/[ SENSOR RoKiX Adapter Board A3 e

LED1 SW4 LED2 LED1 (CY8CKIT-059)
Figure 75. RoKiX Development Kit status: LED1, SW4, LED2, LED1 (CY8CKIT-059) must be ON

1. Theblue LED1 (CY8CKIT-059) should be constantly ON and not blinking (Figure 75)

> Ifthe blue LED1 (CY8CKIT-059) is blinking, the CYSCKIT-059 is not programmed with the RoKiX firmware. Please program the
latest RoKiX firmware (see 3.1.4.1 for details).

> Ifthe blue LED1 (CY8CKIT-059) is turned OFF, please try the following:

= Check the microUSB cable is securely connected to CY8CKIT-059 Prototyping Kit and to the USB port on the PC
(Figure 13)

= Connectto a different USB port on the PC.

=  Replace microUSB cable with a new, high quality, USB certified cable.
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2. Thegreen LED1 (Figure 75).

»  Ifthe green LED1 is OFF but blue LED1 (CY8CKIT-059) is ON:

= Ensure the CY8SCKIT-059 Prototyping Kit is securely connected to the RoKiX Adapter Board A3.

6.5.2. RoKiX Windows GUI Status Bar “Status: No data”

Connection: USB (COM118)  Status: No data | ODR: 0 Stream: KX132-1211 / Accel data 50Hz =2g high performance  Beoard: CY8CKIT-059 / RoKiX adapter A3 / 12C

If connection status as indicated in the status bar says, “No data”, the RoKiX Windows GUI does not receive the sensor data. To

troubleshoot the issue, please check the following:
1. The orange LED2 should be ON (Figure 75). If orange LED2 is OFF, check the following:
o  Checkifthe SW4 is in the ON position (i.e., moved up as seen from above) (Figure 75).
o Ifthe SW4 is ON, check that the 7-position rotary switch SW2 (Figure 3) is not stuck in the intermediate position. The switch can be
turmed with a small flat screwdriver (see Table 2 for details).
NOTE: When using the RoKiX Windows GUI and the SW4 in not in the correct position, the Help menu item About Host
Adapter Board would still work properly because the information about the host adapter firmware is read out from the
CY8CKIT-059 Prototyping Kit, not the sensor.
2. Theorange LED2 is ON:
o  Checkif the Stream selected corresponds to the sensor being tested (0).
NOTE: The RoKiX Windows GUI does not check the value of the WHO-AM-I register. Thus, while the stream for KX132-
1211 would work for KX134-1211 and vice versa (although Sl values in Raw Data setting will be incorrect), neither of those
streams would work if KXTJ3 sensor is connected and vice-versa.
o  Bvaluation sensor board is securely connected to the RoKiX Adapter Board either directly or with the ribbon cable (Figure 10).

o Press CY8CKIT-059 Reset Button (Figure 75). Wait few seconds. If status changes to “Connected”, press “Streaming” button.

o  Unplug the CY8CKIT-059 Prototyping Kit from the PC and plug back. Wait few seconds. If status changes to “Connected”, press
“Streaming” button.

o  Close the RoKiX Windows GUI. Unplug the CY8CKIT-059 Prototyping Kit from the PC. Plug the CY8CKIT-059 Prototyping Kit and
restart the RoKiX Windows GUI.
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6.5.3. RoKiX Python CLI “Automatic search found no devices”

Figure 76. Error Message while running kx132_data_logger.py

If “Automatic search found no devices” error is shown when attempting to run any of the RoKiX python applications, e.g. Data

Logger (5.7.1), please check that correct board configuration is selected in the rokix_settings.cfg file (5.5.1).

6.5.4. RoKiX Python CLI “No data received.”

, in <module>
in main
in __init__

lib E i in add_sensor

tiﬁn_ﬁ"-
lib

for

Figure 77. RoKiX Python CLI “No data received” error

If “No data received” error is received when attempting to run any of the RoKiX python application, e.g. Data Logger (5.7.1), please

follow the troubleshooting steps outlined in the section 6.5.2.
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6.5.5. RoKiX Python CLI “Permission Error 'Access is denied."”

alutil.py

rialwi

Figure 78. ‘COMX : PermissionError(13, 'Access is denied.', None, 5)

When ‘COMX’ : PermissionError(13, 'Access is denied.’, None, 5) error is shown when attempting to run any of the RoKiX python
applications, e.g. Data Logger (5.7.1), please check the access to the COM port is not used by another instance of the RoKiX
Python CLI or RoKiX Windows GUI.

6.5.6. RoKiX Python CLI “EVKIT_ERR_BUS1; sensor-bus operation failed”

in _ dimit_

in add_sensor

tion faile

Figure 79. “EVKIT_ERR_BUS1; sensor-bus operation failed” error when running kxtj3_data_logger.py

When : “EVKIT_ERR_BUS1; sensor-bus operation failed” error is received, please make sure the correct sensor is connected to
the RoKiX Adapter Board A3. An example of such error can be received when attempting to run the stream made for one sensor

while having another sensor connected, or no sensor is connected at all (Figure 79).
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10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

http://www.rohm.com/contact/

www.rohm.com
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