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1

INTRODUCTION

The purpose of this document is to give an overvieWBKInvenSens®k42688RP9Xand DK42670RP9X
Reference Design Kits

Eachkit consists of:

f
f
f
f

1

TDK Motion Sensor IGHR688P or ICM-42670P SmartMotion Developmeritit:
A DK42688Por DK42670P

iSentekMagnetic sensotST8306 Daughter board

MotionLink(Windows Eviaiation Software Todl

Software (eMD) drivers

A genericsensor fusion library

The 9axissensor datas obtained for evaluation usin§DK InvenSense MotionLink software (a Windows.GUI)
addition, software drivers (eMOdr both Motion and Magnetic sensoese available for sensantegration into
various applicationsA generic sensor fusion library running inskis provides areferencingout-of-box motion
tracking solutiorfor applications like/irtual Reality, Augmented Reality, Hearables, Gaming, Wearables,
smartphones, tablets, and robotics.

For the lates MotionLinkand eMD drives, pleasevisitthe below link:
https://invensense.tdk.com/developers/softwargownloads/



https://invensense.tdk.com/developers/software-downloads/
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2 MOTONSENSORSVERVIEW

Belowtable lists a highevelspec and featureomparison of the Motion Sensors usedtiese kits.For low power
applications|CM42670P, and forhigher performancepplications ICM42688Pis recommended, respectively

Please refer to the latest

DEVICE ‘

Key Attribute

IMU Datashéder detailed spec
ICM42670P |

CostOptimal Lowest power IMU with advanced
motion features

ICM-42688P

Highest Performance-éxis IMU with advanced motion featureq
and events

Target Market & Applications

Wearables, TW${earables, loT

Robotics, HMD, High performance IoT, AR, VR

# Axes

6

6

Sensors

Accel + Gyro

Accel + Gyro

Embedded Processor(s)

Advanced Pedometer and Event Detection (AP

Advanced Pedometer and Event Detection (APEX)

Embedded Features

Wake onMotion, Freefall Detection, Loy
detection, Pedometer, Tilt Detection, Significan|
Motion Detection, Independent FIFO ODR

Pedometer, Tilt Detection, Tap Detection, Wake on Motion, R4
to Wake/Sleep, Significant Motion Detection
Real Time Clock (RTC) input, 194li8data format in FIFO for

Gyro/Accel
PackagePin 2.5x3x0.76mmLGA 14eads 2.5%x3x0.91mmLGA 14eads
Gyroscope Specs ‘ ‘
FSR (dps) +250/500/1000/2000 +15.625/31.25/62.5/125/250/500/1000/2000
GYRO ZRO (dps) +1 £0.5

GYRO Offsedtability TC (dps/C),

+0.015(-40C to 85C)

+0.005(0C to 70C)

GYRO Sensitivity Error (%)

+1%

+0.5%

GYRO Sensitivity/temp (%/C)

+0.007(-40C to 85C)

+0.005(0C to 70C)

GYRO Croghxis Sensitivity (%) +2% +1.25%
GYRO Nonlinearity (%) +0.1% +0.1%
D,wh b2iaS 6RLJ 0.007 0.0028

Gyro Output Data Rate (Hz)

FSR (g)

12.5Hz to 1.6kHz

Accelerometer Specs —‘

+2/4/8/16

12.5Hz to 32kHz

+2/4/8/16

Accel ZGO (mg)

+25

+20

Offset Stability TC (mg/C)

+0.15(-40C to 85C)

+0.15(-40C to 85C)

ACCEBensitivity Error (%)

+1%

+0.5%

ACCEL Sensitivity/temp (%/C)

+0.01(-40C to 85C)

+0.005(-40C to 85C)

ACCEL Crogsis Sensitivity (%)

+1%

+1%

ACCEL Nonlinearity (%)

+0.1%

+0.1%

1119 b2iasS o>

100

XY: 65, Z: 70

ACCEL Output Data Rate (Hz)
General Specs

1.5625 Hz to 1.6 kHz

1.5625 Hz to 32 kHz

Bus Interface SPI;3C; 13eM SPI;3C; 13&M
FSYNC Support Yes Yes
Memory (FIFO) 2.25 Kbytes 2Kbytes
Accel Current LP Mode 9.8 pA (@25Hz) NA
Gyro Current LN Mode 0.42 mA 0.73 mA
AccelCurrent LN Mode 0.20 mA 0.28 mA
6-Axis Current LN Mode 0.55 mA 0.88 mA
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2.1 SUPPORTHBDAGNETOMETER

For 9AXxis solutionTDKrecommenddST8306 Magnetometer The DK42688R9X and DKI2670R9X Reference
Design Kits come with necessary evaluasoftware and drivefor ISF8306, andgenericsensor fusioralgorithm

ThelST8306datasheet can be downloaded frofDK InvenSense website
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3 QUICK START PROCEDURE
TheDK42688-9Xand DK42670R9Xkits are available in our distribution.
1. Dk42688P9Xkit consist 0fDK42688P+DBIST8306
2. DK42670R9Xkit consist 0fDKk42676GP +DBIST8306

3.1 SETTING UBMARTMOTIORMEVELOPMENT KIK42688P OR DK4267B

EDBGIUSB

RESEIT Button

User:Button

EIDIUSB

Board|Rower:Selection  [2€iSelection /@) oltageSelection

IEM:-42688:-P.

o
1EM=42670:P

SAMG551USB Mag;SensorDBICNN

Figurel. SmartMotion Development Kit (DK) board Ves.

On theDevelopment Kit board]1 is used to selegiput source for SAMG55 master |ZThy two atatime jumper
shunts are allowedRefer to the next tables to configure jumpers for the relevant connection.

Reference Name Jumper Description
Default:1-2 & 34 Shorted and B & 7-8 Opened: Host I2C bus controls all 12C slave
devices which include on board IMU, EVB IMU and other sensor daughter board (i
) 5. Q&8 Lu/ 2dzYLISWARIE). SOGA2y A& asSid | a
12C Selection Ji

5-6 & 7-8 Shorted and 2 & 34 Opened: On board IMU and EVB IMU are on the hos
SPI; and other sensor daughtesard is on the host I2Cbus.A ¥ G KS 5. Qa
selection is set as AUXQ
1-2 Shorted: Power from USBnnector on J500 (EDBG)

Board Power Selection J2 Default:3-4 Shorted: Power from USB connector on CN6 (FTDI)
5-6 Shorted: Power from USB connector on J30 (SAMG55)

I/0 Voltage Selection J3 2-1 Shorted: VDDIO = 3.3V

2-3 Shorted: VDDIO = 1.8V

For more deails about DK board usage, referAdt000300 SmartMotion Development Platform (Ver. G)

Hardware User Guide
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3.2 CONNECTINSENTEKIAGNETOMETHPRAUGHTERBOARDBISB306)

Top Botto

TheY 3y SG2YSGSNI RIdzZK{G SNJ 0 MaghsBrdor YERIEs 0llBwsO2 Yy Yy SOG SR 2y a
A The connector CN1 on BIBT8306nust beconnected to CN3 on SmartMotidK board

>

The connector CRlon DBIST8306nust beconnected to CRon SmartMotionDK board

4

O O O O O[O voow

PCBA = 860-80087 o
0W/13/2023 ver=A
O

v
A‘O'ZO av-0 2
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Figure3. DBIST8306 installed on D&K2688P or DK42670P

On the magnetometer daughter board, the jumpem#keds to be configured as shownRigure3.

Jumper ‘ Description

1-2 Shorted: NA (Do not short)

J1 3-4 Shorted: NA (Do not short)
5-6 Shorted: UI_SCL active (defaul
7-8 Shorted: Ul_SDA active (defaul

The SmartMotion eMD drivei@nd 1IST830&xample drivers that run on the DK boards using the ATMEL/Microchip
Studio IDEcan be downloaded from TDK InvenSense websit
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3.3 MOTIONLINK SOFTWARE AND EVALUATION PROCEDURE

QuicksStart Instructions:

1)
2)
3)

4)
5)

6)
7

8)
9)

Run thelatestSmartMotion(e.g.,4.2.14_Ext Install@iand allow it to make changes by clicking on.Yes
Click Next when the Select Destination Location window pops up

Select Additional Tasks window will pop up, make sure that the Install FTDI drivers are checked. Then click
Next

Click Finish to exit the Setup

SmartMotionicon will appear on your desktop, double click to start the program, then
selectMotionLinkSoftware

Connect the boardand plugin USB cabléom FTDI US&f the DKto the PC

Click on Select an@onfig button to selediCM42688P or ICM4267® (based on the host board) as
your connected device to view accelerometer and gyroscope (Ritgure4). To view magnetometer data,
selectIST830&Figures).

Click on Connect

Click orpower button next tolCM42688P or ICM4267® or IST830&hich will start data streaming

10) If you need to find more information user guiéelocated irselected destination folder

(Ex.CATDKInvenSenseSmartMotion Platform Ext 4.2.14)
& MotionLink 4.2.14 Release 2 O X

File Help

Figure4. MotionLink configuration of ICM42688Pto view accel andgyro data

& MotionLink 4.2.14 Release — O b

File Help

W coms ~ | ﬁﬂﬁi 'Select and Conﬁ:'lsnnoe

Figure5. MotionLink Configuration of$T83080 view magnetometerdata
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& MotionLink 4.2.14 Release — (m] X
File Help

V , Refresh COM ' com4 [ Disconnect '{Se!ect and Config' ICM426025 m °
o

ICM42688P Table | ICM42688P Gyroscope | ICM42688P Accelerometer | ICM42688P SensorPosition | ICM42688P Temperature | ICM42688P Registers [
Log file ICM42688P_Table_log.csv [

vl 16 v il 25 Y

I Enable
Index Accel X (LSB) Accel Y (LSB) Accel Z (LSB) Gyro X (LSB) Gyro Y (LSB) Gyro Z (LSB) Temperature

438 10 78 16442 3232 -2432 592 22.85628
439 4 52 16468 3200 -2432 672 22.87138
440 -12 70 16456 3200 -2288 672 22.88647
441 2 86 16446 3072 -2416 608 22.88647
442 20 78 16432 3184 -2400 560 22.90157
443 24 88 16468 3104 -2448 672 2287138
444 -14 60 16402 3088 -2368 640 22.85628
445 -12 76 16458 3072 -2384 624 22.88647
446 -2 52 16440 3200 -2304 624 22.88647
447 -12 72 16442 3312 -2496 672 22.88647
448 8 78 16458 3088 -2352 512 2290157
449 -2 100 16456 3200 -2352 640 22.88647
450 -30 76 16436 3248 -2480 560 22.90157
451 14 80 16448 3200 -2272 656 22.88647
452 -14 64 16414 2944 -2304 624 22.87138
453 8 82 16448 3216 -2240 656 22.87138
454 18 90 16448 3152 -2416 576 22.88647
455 -12 /4 16452 3280 -2400 624 2290157

@ Console

Using class 'InvGUI.Board_ICM42688P' from C:\TDK-InvenSense\SmartMotion Platform Ext 4.2.14\data\ICM42688P\Board_ICM42688P.cs
Sensor #1 'ICM42688P"' (I2C,5,104) opened

Init 42688P

Figure6. Acceland Gyrodata display in MotionLink

& MotionLink 4.2.14 Release - E ®
File Help

'Q“ Refresh COM ' COM4 | Disconnect N’Select and Config' 15T8306 0 ' I 3 i lunitsﬁl

1ST8306 Table | 1ST8306 Compass | 1ST8306 Registers .
Logfile |1ST8306_Table_log.csv | ] Enable ‘

Index Compass X (LSB) Compass Y (LSB) Compass Z (LSB)

64 -106 -1 -40
65 -107 -8 -42
66 -112 7 -41
67 -104 2 -40
68 -107 -15 -43
69 -109 -3 -40
70 -106 1 -33
71 -104 -8 -40
72 -109 36 -40
73 -107 36 -39
74 -106 4 -37
75 -106 -1 -40
76  -106 13 -39
77 -104 1 -42
78 -106 -8 -42
79 -106 23 -42
80 -106 -2 -45
81 -104 14 -45
@ Console

FW opened

Using class 'InvGUI.Board_IST8306' from C:\TDK-InvenSense\SmartMotion Platform Ext 4.2.14\data\IST8306\Board_IST8306.cs
Sensor #1 'IST8306' (I2C,5,25) opened

Init IST8306

WHO_AM_I: 6

Init Done

Logging 'IST8306"' started

Figure7. Magnetometersensordata display in MotionLink
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