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Outline Rev.1
This document is the instruction manual for ForceSensorEvaluationKit1.
ForceSensorEvaluationKit1 can acquire MMS101 logging data with PC and USB 2022.11.1
communication. MITSUMI ELECTRIC CO.,LTD.

Refer to the datasheet for more information on MMS101. Semiconductor Business Div.
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B Evaluation Kit Configuration
This evaluation kit consists of below:

v" Force sensor MMS101 v" (Cable for sensor connection
& — -4
s il

v" Conversion Board v" USB Type-C cable

Conv.BD Ver1.1 . )
*USB cable is not included.

Required Spec. USB cable: USB cable ver.2.0/ Type-C

v" Evaluation App. ForceSensorEvaluationProgram
v" Evaluation Board App Ver. 3.0.0.0

ForceSensorControllerBoard Ver.2.0/3.0
MCU FW 2.0.0.x
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W Evaluation Board

ForceSensorControllerVer2.0/3.0
Board size: 40x40mm

LED(for Built-in LDO Supply 4.5V of Sensor Analog) In Red:Our Products

LED(for Sensor Digital Supply 1.2V)

/7 Sensor FG Terminal

LDO(for Built-in LDO Supply of Sensor Analog)
S-1132B45-M5T1U

LED(for Sensor Analog Supply 3.3V)
LED(for USB Bus Power)

LDO(for System Supply)

MM3376A33URE o
LDO(for Sensor Analog Supply) LDO(for Sensor Digital Supply)
MM3376A33URE S-1318A12-M5T1U4

UART-USB Conversion IC

FT234XD-R s | : Connector(for Sensor Connection)

SM20B-NSHDZS

USB Connector “Type-C series
CAM-L05-024-050-ACGAA s Level Shifter

% SN74AVCAT774RSVR
¢ AN _C\'

: ForceSensor —=F

»” ° Controller Ver2.0

Tactile Switch(for MCU Reset)
SOV-168HST MCU

R5F10KGC/R5F10JGC
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m Setup (Install driver)

This evaluation board operate a UART-USB conversion of FTDI’ s IC.
To download or update the driver, please follow the steps below.

1. Download the latest driver file from the FTDI website.
Please select the driver to your operating system.

FTDI drivers download website:https://www.ftdichip.com/Drivers/VCP.htm

VCP Drivers

Virtual COM port (VCF) drivers cause the USB device to appear &5 an pont 1o the PC. Application device y
as it would access a standard COM port.

This software is provided by Future Technology Devices Intemational Limited "as is" and any express or implied wamanties, including but not fimited to, the implied warranties
of merchantability and fitness for a particular purpose Inno event logy d beliable for any direct, indirect,
incidental, special, exemplary. or consequential damages (including, but not limited to, procurement of substitute goods or services; loss of use, data, or profits; or business
interruption) however caused and on any theory of liability, whether in contract, stict iabilty, or tort (including negligence or otherwise) arising in any way out of the use of this
software, even if advised of the possibility of such damage.

FTDI drivers may be used only in conjunction with products based on FTDI perts.

FTDI drivers may b in any form as e s not modified.

If & custom vendor ID and/or product ID or descrip g are used, it s th of the o changes and subsequent WHCK re-
centification as a result of making these changes.

Formore detail on FTDI Chip Driver ficence terms, please.

Currently Supported VCP Drivers:

Subscribe to Our Driver Updates

Processor
Operating System Release Date X86 (32-8it) X64 (64-Bit) PPC ARM MIPSII MIPSV SH4 Comments
WHQL Certified. Includes VCP and D2XX.
Available as &
Windows* 20210617 = = = = 2 setup executable
Please read the Rs
and insta!
All FTDI devices now supported in Ubuntu 11.10, keme! 3.0.0-19
Refer 1o TN-101 if you need a custom VCP VID/PID in Linux
Linux - - o - - - - - VCP drivers are integrated into the
keme!
Mac0SX 10310108 20120810 2218 2218 7] = = & Refer to TN- if you need a custom VCP VID/PID in MAC 0S
Mac OS X 10910 10.14 .
A % 5 ” " = u This drives is signed
by Apple
Mac OS X10.15 and 1 2010518 This is a Beta driver release and the installer should be run from the /Applications
03 folder on your machine
Windows CE 4252 20120106 - - 11020 11010 010
02
Windows CE 6.0/7.0 201611-03 CE6OCAT - = 1.0.10 For use of the CAT files supplied for ARM and x86 builds refer to AN 319
CE7.0CAT
Windows CE 2013 20150306 00 VP Driver Support for WinCE2013
‘ollowing version of of the Wind system: Windows 7, Wind 2008 R2 and Windows B. 8.1, Windows server 2012 R2, Windor 2016 and Windows 10. Also, as Windows & RT is a closed system not allowing for 3rd party

driver installation our Windows 8 driver will not support this variant of the OS. You must use the Windows RT build for this platform.
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5 *¥includes the following versions of Windows CE 4.2:5.2 based operating systems: Windows Mobile 2003, Windows Mobie 2003 SE, Windaws Mobile 5, Windows Mobie 6, Windows Mobile 6.1 Windows Mobile 6.5
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Operating System Release Date
Windows* 20210617
Linux -
Mec 05 X 10.310 10.6 2012-08-10
Mac 05 X 108t 10.14

2018-12-24

Mac CS X10.16and mac0S 11 20210518

Windows CE 4.2.5.2% 20120106

Windows CE 6.0/7.0 2016110

Windews CE 2013 20150306

XB6 (32-Bit)

212362

CET0CAT

100

Processor Architecture

X64 (64-Bit) FPC ARM

212362

2218 218

244

147

- 1.020
1102

- CE6OCAT
CEZ0CAT
100

MIPSH

MIPSIV

SHe Comments

WHQL Certified.Includes VCP and D2}

PN, kemel 2.0.0-19
IR Linux

kemel.

Refer to TH-105 if you nead & custom VCP VID/PID in MAC 05

‘This driver is signed \ H [13 ”
Click “setup executable

‘This is 3 Beta driver releass and the installer should be run from the (Applications

i and download the setup file

11040 For use of the CAT files supplied for ARM end 86 buikds refer to AN 219

VICP Driver Support for WinCE2013

The following file will be downloaded.

Click “CDM21228 Setup”, and install according to the displayed information.

CDM21228_Setup

& 7499 FIER

@ pc

& 7987-7

1EDER

1 > CDM21228_Setup

- O *
v O NiEE y)
&I EFHE B
I '@ CDM21228 Setup 2018/11/27 13:03 FIUT-23Y 2,400 KB I
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2. After the installation is completed, confirm that “USB Serial Converter” and “USB Serial Port (COMx)”
are displayed in the device manager with the evaluation board connected.
*When connecting for the first time, recognition may take some time.

TR TR-Tr— K= "DeVIce Manager"

=

G |

T7LF) EER) FBRNV) ALTH)
= H0HE "

EoxEa—4—

W HOYR, EFA BRGS—L T3 MO-5—
N AT L TFTIR

P EFauFs TR

s TARG BT

K, S 2T LA FHTH—

B Fy hT—H PHT

B a2 125-TTA(RFIHR

B 7oty

TF = (COM & LPT)

P ROAETDENDIRA 2T 28 FIAR
o e

§ Generic USB Hub
- § Generic USB Hub
- § Intel(R) & Series/C220 Series USB EHCI #1 - 8C26
§ Intel(R) & Series/C220 Series USB EHCI #2 - 8C2D
§ USB Root Hub
-~ § USB Root Hub
§ USB Serial Converter
§ -7>FIL{R) USB 3.0 eXtensible 7R i - 3> RO—5—
- § AZFILR) USB 3.0 )L— T

4 2=ze=nswmmase-s- <= “Universal Serial Bus Contrg

er

azvze-v— K= eVice Manager™

T7AIF) EwER) BRV) ALT(H)
e=|D0 = ®

M arEa—5—

s YOUB BT SLUF—L 3 MO-F—
M ZRATLTIAR
P eF1VFs FIHAR

g TARD ST

5 FARATLA PHTH—
W my hD—8 PHTH—
5 b1 125D (RAF/H(R
@ Joryy “ ”
B <= “Ports (COM & LPT)
"9 USB Serial Port (COM31)
T3 BEA— b (com1)
B ROREZDENDRA VT AT FICR
K -5
4§ 2Z/-HL 2UFIL R O bO-5—
- § Generic USB Hub
§ Generic USB Hub
§ Intel(R) & Series/C220 Series USB EHCI #1 - 8C26

- § Intel(R) 8 Series/C220 Series USB EHCI #2 - 8C2D
§ USB Root Hub
§ USB Root Hub
- § USB Serial Convertar
- § FIUR) USB 3.0 eXtensible KR b - 2% hO—F—

3. USB Serial Port (COMx) is required for communication settings. Check the assigned port number.
*The port number assignment differs depending on the PC.
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m Setup Evaluation Kit (Hardware)

Connect the evaluation kit as shown below.
PC

EOLCH Sensor Evaluation Board
MMS101 Cable for sensor connection - rreresg USB TypeC cable

Conversion Board

After the connection of the evaluation kit is completed, start “ForceSensor EvaluationProgram.exe” in
the “ForceSensor EvaluationProgram ver.3.0.0.0” zip file.
When the app is started, a “Start up” dialog will be displayed. Click “Controller Board (USB)".

Controller Board MultiFinger Board MultiFinger Board
(USB) (USB) (Ethernet)

*To operate this application, .NET Framework 3.5 must be valid. The activation procedure is posted on the Microsoft website (the
following URL). If it is not activated, activate it according to the contents of the website.

Microsoft .NET Framework 3.5 activation procedure homepage URL:
https://blogs.technet.microsoft.com/askcoreip/2018/10/05/enable net35 win10/

8 copyright 2020 MinebeaMitsumi Inc.


https://blogs.technet.microsoft.com/askcorejp/2018/10/05/enable_net35_win10/

Instruction Manual of ForceSensorEvaluationKit1 MinebeaMitsumi

B Evaluation App. Display Screen

Data acquisition interval setting
*The setting is 1-10000msec (1msec step)

Initiation button

*Read matrix correction coefficient from the AFE IC
inside the sensor. Then the sensor operation is
started. The button turns light green while sensor is
operating.

Passion to Create Value through Difference

Power switch
— 1.2V :Sensor digital power supply
4.5V :Power supply for sensor built-in LDO (sensor analog power supply)

Logging start button

. AFE IC (inside sensor) reset button
Logging stop button

COM selection ol Force Senser Evaluation Program - O x Data save button
COM Selec Fower AFE Rese . .
Y ‘ — C *Continuous measurement data is
[H ] [Set 13Y g 38V .
= output as a CSV file,
— | — *For details to P.13
T Restart Times | 100 T "Measur\ng Times |3600000 START GANGEL =ToP S
Offset temperature F o ® ' ‘ ' ' ' e e Log Separator Selection
correction update setting Fo o by ffe e (select the delimiter format for log data)
*0Offset temperature F o ° ]
correction is performed . o
for each set number of F’;vFYvIFZ ’ Fx,Fy,Fz measurement graph e
isiti measurement va . .
data acquisitions. 1| Fx,Fy,Fz measurement graph Y-axis scale setting
*Set around O N
Number of measurement times B N S N I B LR GLEL G LD
Measured Timefs] (change to light green when ON
e o o ' ' ' ' R state. Refer to P.12 for more
My o My information)
Q.05 -
(=]
Hm ¥ Wiidth
MxMyMz| °f Mx,My,Mz measurement graph W
measurement value| | 1| Mx,My,Mz measurement graph Y-axis scale setting
*Set around 0 Nm
215 s | I 2 25 3 e ¥ s 5 Measurement graph X-axis scale setting
Measured Time[s] | P N A
1 =< | *xThe maximum value that can be set changes
depending value of interval
H Application Version : 3.0.0.0 ” Firmware Version : x.x.x r
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B Evaluation App. Basic Instruction for Use

10

Select the COM port on the evaluation board. Click the “Set” button.
COM Select

et *The COM port depends on the PC. Please refer to P.7 for confirmation.

Click the “ON/OFF” key on Power. => Turn on LED of 4.5V, 1.2V.

Power

ONAOFE 4.5y B

1.2 3.

Enter Interval and Restart times.

Interval[msec] |:I

. *The temperature sensor value for offset/temperature control is updated every number of times the
Fesztart Times ICI . , . . .
numerical value set in Restart Times is acquired.

e.g. Restart Times: 0 -> Temperature sensor value acquisition is the first time only. No temperature
sensor value updating is performed thereafter.
Restart Times: 1 -> Update temperature sensor value every time
Click the “INIT.” button. Restart Times: 10 -> Temperature sensor value updated once every 10 data acquisitions

INIT |:> INIT *The sensor operation is started.
| | The “INIT.” button turns light green while the sensor is operating.

Click it again to stop the sensor operation.

Enter Measuring Times.

Measuring Times | 3600000

copyright 2020 MinebeaMitsumi Inc.
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B Evaluation App. Basic Instruction for Use

6. Enter Y Width. (Value can be changed even during measurement)

¥ Width ' Width
|40 | |04 |
[M] [MNm]

7. Enter X Width. (Value can be changed even during measurement)

1 1 |
4 4.5 5

Xitidth B | £ 50 [sec]

8. Click the “START” button. => The data logging starts.

START

9. Click the “STOP” button. => The data logging stops.
If the data of Measuring Times se before measurement is acquired, measurement will stop without clicking the “STOP” button.

STOP

10. Click the “INIT.” button => The sensor operation stops.
INTT :> INIT *The sensor operation is stopped.
: ' The “INIT.” button turns gray after the sensor operation stops.

*Before replacing the sample while the application is running, stop the sensor operation and press the “ON/OFF”
key on Power to drop 4.5V, 1.2V. After replacement, press the “ON/OFF” key on Power again to turn on 4.5V,

1.2VLED, and then proceed from step 3 of the basic usage. . _ o
copyright 2020 MinebeaMitsumi Inc.



12

Instruction Manual of ForceSensorEvaluationKit1

B Evaluation App. Offset Cancel Function

MinebeaMitsumi

Passion to Create Value through Difference

The sensor output has an initial offset. Offset also occurs in the mounted condition or in gravity.
It is possible to cancel the offset deviation with the “OFFSET CANCEL” button.
Click the “OFFSET CANCEL” button again to cancel the offset cancel.

5l Force Sensor Evaluation Program

v [ooocee |

Nm

mx [Foooozo | O[T
w
005

- o X
COM Sslest Power AFE Fleset
15V 5w

Herd Recet
COME | [Set BRERR 12V 0 3V o Reeel
D
tervallmsec] |
i INIT. ) START Ty STOP Save Log
Restart Times 0 Measuring Times 3600000
Fx [Fo020 o ! ! ' ! ! '
Fy [-0010
10
Fz [-0187
N
¥ Width
(0]
-20
45 455
Measure d Timels]

f Whiidth

[Nm]

1 “OFFSET CANCEL” button-pressed point

Pressing the “OFFSET CANCEL” key averages the last
10 readings and cancels the offset.

ﬁ‘ég

1 Click “OFFSET CANCEL” button => Button turns light green.

Click “OFFSET CANCEL” button again.
=> Button turns gray.

Cancel the offset cancel.

Please click the “OFFSET CANCEL” button after more than 5min has elapsed since sensor operation started to use.
*|t is recommended that the output (initial-drift) stabilization wait time after sensor activation be equal to or greater than 5min.
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B Evaluation App. Log Data Save Function

The data acquired by measurement can be saved with the “Save Log” button.

2) Click the “Save Log” button.

- Fx

13

{ Loe Separator

10 1comma ~

_Fz.

1) Select the log separator.

[, JComma
[ ; 1Semicolon
[ ITab

MinebeaMitsumi
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The following window will be displayed. Enter the file name and click the “Save” button.

=E - FLLTLE

Ir4NAEN): |log 201800045704

71 LOEHD: Log File [*csv)

~ FxlF-ndET

- @

FES Foull

A B E

1 2019/4/3 1420

2 countltimes] Measured Timels]  Fr Walua[M] Py value[m]

Gil 1 000244 o4 0055
4 2 0 D0E631 0m3 -012
5| | 3 0004822 Q008 -0125
Li] 4 0006161 =00 —0106
T =) 00074 0003 0111
8 il 0005641 Q005 -0133
] 1 0006882 0003 -0.089

=

-1 537
=138
-1214
-1 062

0851
—-0337
=0.743

The data will be saved in the following format.

F

G

H [

Fr value[N]  wie Value[Mmd Wy value[Mm]  we Value[Mml  Tempvalue[dezc]
7

Qi0as =000 —000027 0
ooma —000062 —000087 a
013 =0000E1 —0.001 21 [a]
0ooE =0 00085 —0.000BE Q
[ale s =k} 000057 0.001 31 9]

002 =0000E1 —0.001 249 Q

00008 =0 000a1 =T.00E-0& [u}
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