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[MMS101 SDK for Raspberry Pill User’'s Guide:

Instruction Manual

OUTLINE

This document is the instruction manual of *"MMS101 SDK for Raspberry Pi".

“MMS101 SDK for Raspberry Pi” is a System Design Kit(SDK) consisting of an Add-on Board(connected to Raspberry Pi), a conversion board,
and sample code. You can easily check the operation of the sensor by using the sample code. This kit is an expanded part of Raspberry Pi
and not operable alone.

For more information on the MMS101, please refer to the data sheet.

CAUTION
This kit is a design / sales promotion tool specifically for our products.
Therefore, we do not provide any guarantees for the performance, reliability, management of contained substances, export management,

and others regarding this kit.
Please let us know that we will replace it if it is defective in its initial state.

©2025 Mitsumi Electric Co., Ltd. All rights reserved. The contents of this document are subject to change without notice. The details listed here are not a guarantee.

MITSUMI ELECTRIC CO., LTD. Semiconductor Business div.

https://product.minebeamitsumi.com/en/product/category/ics/



https://product.minebeamitsumi.com/en/product/category/ics/

MMS101 SDK for Raspberry Pi User’s Guide

Table of Contents

3 @] o 1 o U] =1 o) o TP P TP PP PUPTPRTTUPPRTRTRTN 3
1o0 KT CONTIGUIGEION .. ttttttttetteatetsseseesese sttt 5555555555555 5555555555555 5 5555555555555 5 5555555555555 8 888888 E8ERERRRRRRRRRRRRRRRRRERS 3
B U o T o] 1 4 PP PRSP 4
G I W o oo =T N 490 T [T L PPN 4
LS 10 o)L= 0o [P 5
T R (-l o] o1 To U =1 o] PP 5
E A S | [T 1 o] g o 0 o= LU [ T PSP 5
S Y1 (0= LuTo ] aT=To] o] [ar= Lo o PP PPN 6
I = To = o I eloT ) To (0] =1 o] [ 7
6-1 Expansion Board: MMS101 SPI1 AddON BOoard VEE1.0....ccuuuuuuiiiiiiiiiiiii s s cesri s s rs s s s s e rs s s s e e nbna s 7
6-2 Conversion Board: MMS101B SPI1 CONV.BD VL 1.0.....ccciiiiiiiiiiiiiiieiieiisss s sercerrsnns s s s s s s e erss s s s s s s srerans s s s s s s s nrnrnnaessaesennrnnnnnsesns 7
6-3 Conversion Board: MMS101C SPI1 CONV.BD VEE1.0.....icciiiiiiiiiiiieiieeiriise s sereerrsss s s s s s sesassa s s s s s s s seernsansssssssernrsnnassssssennssnnnnsens 7
/ST 1= 09T= o3 ol 1 {0 N e =T | =T 4P 8
7-1 Expansion Board: MMS101 SPI1 AddON BOoard VEL1.0.....cuuuuuuiiiiiiiiiiiii e s s s s s s s s s s s s e r s s s s e e e b s 8
7-2  Conversion Board: MMS101B SPI1 CONV.BD VEE1.0.....ccciiiiiiiiiiiiiiieiiiiinse s sessrnrsss s s s s sesassa s s s s s s eeesnnas s s e s s sesrnrsnnasssssseensnnnnnsens 9
7-3 Conversion Board: MMS101C SPI1 CONV.BD VEE1.0....cciiiiiiiiiiiiiieiirniiss s s eserssssssssessessssaasssssesssssansssssssssssnsssssssssesnssnnnnsssanens 10
LS 1= 1Yo T 1= - [ PP 11
8-1 Expansion Board: MMS101 SPI1 AddON BOard VEL 1.0 .......iiiiiiiiiiii ettt eet s s e s e et s e e ea s s e e aa e s e et e s e e eba e e eanneaeeen 11
8-2 Conversion Board: MMS101B SPI1 CONV.BD VEE1.0....ccciiiiuuieiiiiiiiiiiiiiss s eeeererisssssessrsrnsaassssssssassaasssssesssssnsnsssssssesnssnnnnsesssens 12
8-3 Conversion Board: MMS101C SPI1 CONV.BD VEE 1.0 ... iccuuuiiiireuiiieriesesesssssrnasssrsssssssssssssrnsssssessssssssnssssssssnsssesnsssennssseeennnsserens 13
LS = 1 T PP PP PPPTPTOPPPPPN 14
9-1 Expansion Board: MMS101 SPI1 AddON BOard VEL1.0.....u.iiiiiiiiiiii et ees s s s e et s s e e s s e eaa e s e et e e e e eba s e eenaeaeeen 14
9-2 Conversion Board: MMS101B SPI1 CONV.BD VEE1.0....ccciiiiiuiiiiiiiiiiiiiiiisesseesesssisssssssssssssassssssssssssssssssesssssssssssssssesnssnnnsesssens 14
9-3 Conversion Board: MMS101C SPI1 CONV.BD VEE 1.0 .. icceuuiiiruuaiiierussesrsssssrnnssssssssssssassssrnsssssrssssssssnssssssssssssnsssssennsssssennnsserens 15
10 MMS101B SPI1 Conv.BD Ver.1.0 Communication SPECIfiCAtION ........eueeeuerrrmemmereeeeeeeemeeeeeneeeeeeeneeeeeeeeeeeeeeeeerenenensnsssssnssssensssnessssnsssnnnes 16
B0 R B Tl o] o) (OO PPR TP 16
B0 Y o o] 4 0T8T 0T r= o T = gV PP 16
10-3 CommUNICAtIoN data fOIMAE. ... iiiiiiiiiii e e e e e e e e s e e e s e e e e e b e e e e e e e e e easa s e e e e e e e en b e e e e eeeeeraa e e naaees 16
0T o 4] 0 = o I ) PP 17
10-5 SEATUS COUE lISE ...uiiiiieiritriiiee s e s ieertess s s s e et re e s s s e s e ee s s s e e e e e e ae s e s e ees e e e eas s e e e e e e e ee s a e e e e e e e e e e s s s s e e e e e e e s s aesaeesennsnnannsenannns 21
10-6 MEASUIE SEATUS lISE. .. eeeirrrriiieiiiiiiiritess s s e e e e s s e e s e e e e s s e s e e e e ae s e e s s e e e seesa s s e e e e e e e ee s aeeaee e e e e e s s ansse e e e e e e s s aneaeesennsnnnnnsenaanns 21
0T 1 1 PP 21
B0 I =1 (] T o I =T =T o PP 22
10-9 State tranSitioN tADIE .. .cuurei e e e e e e e e e e e et e e et e e e eeerrnae e e e e e err i aaaaaan 22
10-10 Outline of MEASUrEMENT OPEIALION. ....uu i iiiii it i rae e e e e e et e e e ea e e e et e s e eaaa e e e aaa s e ee b s e eeaan s e e eanansennnans 23
8@ o =Ty g Ta B g o 0T T ) o PPN 24
I O o O T N o TR B =T g T o PP PP 24
I A ] =T o PP 24
I = {18 T Lo T o 8 PP 25

©2025 Mitsumi Electric Co., Ltd. All rights reserved. The contents of this document are subject to change without notice. The details listed here are not a guarantee.

MITSUMI ELECTRIC CO., LTD. Semiconductor Business div.

https://product.minebeamitsumi.com/en/product/category/ics/



https://product.minebeamitsumi.com/en/product/category/ics/

MMS101 SDK for Raspberry Pi User’s Guide

1 Configuration

1-1 Kit Configuration
This kit consists of below:
Conversion Board Expansion Board Cable Sample Code

ooooooooo

Voopow PicoBlade(8p) Cable MMS101_SDK_for_RaspberryPi_
; MMS101 SPI1 AddOn Board 300mm(*1) Sample_Code_ver.1.0.0.x
MMS101C SPI1 Conv.BD Ver.1.0

+ FPC Cable(*2)

(*1) The equivalent product is the Molex PicoBlade(8p) cable (Model No. 15134-0803).

If you need additional purchases of different lengths, please use commercially available FPC cable.
(*2) The equivalent product is the Molex FPC cable (Model No. 15032-0215).

If you need additional purchases of different lengths, please use commercially available FPC cable.

Force Sensor Sample

3

|

MMS101BXXA

You can choose whether or not to include the force sensor sample by configuring your purchase set.
For details, please refer to “Ordering information”.

*Please use a conversion board that is compatible with each model.

MMS101C09

This kit does not include the following items. Please prepare them yourself.
Raspberry Pi Raspberry Pi Peripherals

-USB Type-C power
- Monitor

-Keyboard

-Mouse

-HDMI Cable

-LAN Cable

etc.

2y Feea]

Raspberry Pi 4 B Please use Raspberry Pi
recommended products

as needed.
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2 Usage form
Connect the evaluation kit as shown below.
You can connect up to 5 sensors, compatible with all connectors from CN1 to CN5.
Please connect the monitor, keyboard, mouse, and other necessary peripherals as needed.

MMS101 SPI1 AddOn Board

USB Type-C power

\
MMS101BXXA SPI1 Conv.BD \

Force Sensor Sample PicoBlade(8p) Cable Raspberry Pi 4 B
MMS101BXXA

3 Supported models
This kit has been confirmed to operate with Raspberry Pi 4 B.

©2025 Mitsumi Electric Co., Ltd. All rights reserved. The contents of this document are subject to change without notice. The details listed here are not a guarantee.

MITSUMI ELECTRIC CO., LTD. Semiconductor Business div.

https://product.minebeamitsumi.com/en/product/category/ics/



https://product.minebeamitsumi.com/en/product/category/ics/

MMS101 SDK for Raspberry Pi

User’s Guide

4 Sample Code

The sample code is written in C language. GCC (GNU Compiler Collection) is required to compile the sample code.

4-1 File configuration
[MMS101_SDK_for_RaspberryPi_Sample_Code_ver.1.0.0.x]
F mms101_sample: Original executable file of sample code
F mms101.c/h: Main processing

I spidrv.c/h: SPI driver

F Makefile: make file

F ReadMe.txt:

4-2 Evaluation procedure

(1) How to run the sample code
Set the sensor connector number and the number of measurements in command line arguments.
-First argument to the one before the last argument : the sensor connector number
-Last argument: the number of measurements

(ex.1) connect the sensor to CN1 and measure 10 times

./mms101_sample 1 10

(ex.2) connect two sensors to CN2 and CN4 and measure 100000 times
./mms101_sample 2 4 100000

(2) Initialize the SPI driver : CSB Terminal
When the sample code is executed, the CSB terminal will be initialized as shown below.
t

The CSB terminal of each connector and Raspberry Pi are connected shown below.

CSB Rasp Pi GPIO | Rasp Pi Pin No.
CN1 26 37
CN2 19 35
CN3 13 33
CN4 6 31
CN5 5 29
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(3) Initialize the SPI driver: SCLK Terminal
When te sample code i executed, the SCLK terminal will be initialize as shown below.

Raspberry Pi’s initial stat is SCLK=L. When SCLK is idle, it remains SCLK=L until a clock is sent. Therefore, after turning on power,
please send a dummy clock before the first SPI communication.

(4) Measurement

When the sample code is executed, the measurement values will be output separated by commas as shown below.
ti 1.Fx.F

(5) How to build the sample code
We have prepared a Makefile. Please build it with the make command as shown below. The mms101 file is generated.
make

5 Evaluation application
This kit does not have an evaluation app that can display graphs.
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6 Board configuration
S$101 SPI1 AddOn Board Ver.1.0

Ao o o L)

6-1 Expansion Board: MM

o (o] (o] o (o] o
AddOn Board Ver.l.0 Connector (*1)

o % 530470810

el
MMS101 SPI

FOODO O 000”000 \ Pin header
agicooropeesonoancsoens ' ESW-120-12-G-D

6-2 Conversion Board: MMS101B SPI1 Conv.BD Ver.1.0

LDO (for Build-in LDO supply of sensor analog) _ LDO (for sensor digital power supply)
TC1015-4.0VCT713 TLV70012QDDCRQ1

Connector (*1)
532610871

Connector (for Sensor connection)
FH52K-20S-0.55H

Level Shifter

74LVC2T45DC, 125 LCMX02-2000ZE-1UWG49

6-3 Conversion Board: MMS101C SPI1 Conv.BD Ver.1.0

LDO (for Build-in LDO supply of sensor analog) LDO (for sensor digital power supply)
TC1015-4.0VCT713 TLV70012QDDCRQ1

Connector (for Sensor connection)

=
Connector (*1) |
532610871 =) FH36W-155-0.3SHW

Level Shifter

74LVC2T45DC, 125 FPGA

LCMX02-2000ZE-1UWG49
Pin assign : Connector(*1)

No. | Pin Name | Function

1 VDD Analog power supply (4.5 ~ 6.0V)

2 VDDIO Digital I/O power supply (2.0 ~ 5.5V)
3 SCLK Serial clock for SPI

4 SDI Serial Data Input for SPI (MOSI)

5 CSB Chip select for SPI (negative logic)

6 SDO Serial Data Output for SPI (MISO)

7 GND Ground

8 NC -
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7 Schematic circuit diagram
7-1 Expansion Board: MMS101 SPI1 AddOn Board Ver.1.0
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7-2 Conversion Board: MMS101B SPI1 Conv.BD Ver.1.0
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7-3 Conversion Board: MMS101C SPI1 Conv.BD Ver.1.0
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8 Layout diagram

8-1 Expansion Board: MMS101 SPI1 AddOn Board Ver.1.0
Mouting hole: ®2.7
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8-2 Conversion Board: MMS101B SPI1 Conv.BD Ver.1.0
Mounting hole: ©1.8

4-R1.00

.25,

8.50

17.00

8.50
1.25

Pattern (L3) Pattern (L4)

. @ ®

Pattern (Solder side)

©2025 Mitsumi Electric Co., Ltd. All rights reserved. The contents of this document are subject to change without notice. The details listed here are not a guarantee.

MITSUMI ELECTRIC CO., LTD. Semiconductor Business div.
https://product.minebeamitsumi.com/en/product/category/ics/



https://product.minebeamitsumi.com/en/product/category/ics/

MMS101 SDK for Raspberry Pi User’s Guide

8-3 Conversion Board: MMS101C SPI1 Conv.BD Ver.1.0
Mounting hole: ©1.8
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9 BOMlist

9-1 Expansion Board: MMS101 SPI1 AddOn Board Ver.1.0
Designator Model Maker Parts name Value Q'ty
C1, C3,C5,C7,C9 GRM188R61E106KA73D muRata Capacitor 10u 5
C2, C4, C6, C8, C10 CGA3E2X7R1H104K080AA TDK Capacitor 0.1u 5
CN1, CN2, CN3, CN4, CN5 530470810 Molex Connector 8pin 5
CN6 ESW-120-12-G-D Samtec Inc. Pin header 40pin 1
R1, R2, R3, R4, R5, R6, R7, R8, R9,
R10, R11, R12, R13, R14, R15, R16, | RK73H1JTTD49R9F KOA Resistor 49.9 20
R17, R18, R19, R20

9-2 Conversion Board: MMS101B SPI1 Conv.BD Ver.1.0
Designator Model Maker Parts name Value Q'ty
C1, C9 GRM155R61A474KE15D muRata Capacitor 4.7u 2
C2, C3, C4, C5 GRM155R61E105KA12D muRata Capacitor 1u 4
C6, C7, C8, C12, C13, C14, C15, .
C16, C17, C18, C19, C20, C21, C22 GCM155R71C104KA55D muRata Capacitor 0.1u 14
C10, C11 GRM155R61A106ME11D muRata Capacitor 10u 2
C23 GCM1555C1H471JA16D muRata Capacitor 470p 1
CN1 FH52K-20S-0.5SH Hirose Electric Connector 20pin 1
J1 532610871 Molex Connector 8pin 1
J2 XB-1-3 6pin Mac8 Pin header OPEN 1
R1, R2, R12, R13 RK73H1ETTP1000 KOA Resistor 100 4
R3, R7, R8 RMC1/16SK472FTH KAMAYA Resistor 4.7k 3
R4, R5, R10, R11 RK73H1ETTP49ROF KOA Resistor 49.9 4
R6 RMC1/16SK103FTH KAMAYA Resistor 10k 1
R9 RK73H1ETTP2201F KOA Resistor 2.2k 1
TH1 - - Through hole ®1.8 1
TH2 - - None TH ®1.8 1
TP1, TP2, TP3, TP4, TP5, TP6, TP7 | - - Test land ®1.0 7
Ul TC1015-4.0VCT713 Microchip Technology | LDO 4.0,100mA |1
U2 TLV70012QDDCRQ1 Texas Instruments LDO 1.2V,300mA | 1
U3, U5, U6 74LVC2T45DC,125 Nexperia USA Inc. Level shifter - 3
U4 LCMX02-2000ZE-1UWG49 Lattice Semiconductor | FPGA - 1
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9-3 Conversion Board: MMS101C SPI1 Conv.BD Ver.1.0
Designator Model Maker Parts name Value Q'ty
C1, C9 GRM155R61A474KE15D muRata Capacitor 4.7u 2
C2,C3,C4, C5 GRM155R61E105KA12D muRata Capacitor 1u 4
Ce6, C7, C8, C12, C13, C14, C15, .
C16, C17, C18, C19, C20, C21, C22 GCM155R71C104KA55D muRata Capacitor 0.1u 14
C10, C11 GRM155R61A106ME11D muRata Capacitor 10u 2
C23 GCM1555C1H471JA16D muRata Capacitor 470p 1
CN1 FH36W-15S-0.3SHW Hirose Electric Connector 15pin 1
J1 532610871 Molex Connector 8pin 1
J2 XB-1-3 6pin Mac8 Pin header OPEN 1
R1, R2, R12, R13 RK73H1ETTP1000 KOA Resistor 100 4
R3, R7, R8 RMC1/16SK472FTH KAMAYA Resistor 4.7k 3
R4, R5, R10, R11 RK73H1ETTP49R9F KOA Resistor 49.9 4
R6 RMC1/16SK103FTH KAMAYA Resistor 10k 1
R9 RK73H1ETTP2201F KOA Resistor 2.2k 1
TH1 - - Through hole ®1.8 1
TH2 - - None TH ®1.8 1
TP1, TP2, TP3, TP4, TP5, TP6, TP7 | - - Test land ®1.0 7
Ul TC1015-4.0VCT713 Microchip Technology | LDO 4.0v,100mA | 1
U2 TLV70012QDDCRQ1 Texas Instruments LDO 1.2V,300mA | 1
U3, U5, U6 74LVC2T45DC, 125 Nexperia USA Inc. Level shifter - 3
U4 LCMX02-2000ZE-1UWG49 Lattice Semiconductor | FPGA - 1
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10 MMS101B SPI1 Conv.BD Ver.1.0 Communication Specification

10-1 Description

The conversion board MMS101 SPI1 Conv.BD Ver.1.0 (hereafter referred to as SPI1 Conv.BD) consolidates the six SPI wires of the force
sensor MMS101BXXA into one SPI wire to communicate with the host controller.
The communication specifications for the conversion board MMS101C SPI1 Conv.BD Ver.1.0 are also the same.

Host Controller

SPI x1

MCU, Arduino, Rasp Pi etc.

10-2 SPI communication settings

Host controller and SPI1 Conv.BD communicate using SPI. SPI communication settings are as follows.

MMS101B SPI1 Conv.BD Ver.1.0

PicoBlade(8p) Cable

Item Settings

Mode Mode3(CPOL=1,CPHA=1)
Baud rate ~ 2MHz

Data length 8 bit

Data transmission direction MSB First

Byte order Big Endian

10-3 Communication

data format

Force Sensor

MMS101BXXA

SPI1 Conv.BD always returns a response to the received command. The basic communication format is as follows.

CSB —|

-

L
Command | Command Command
SDI 1D Option[0] Option[N]
Response | Response Response
SDo Status Data[0] Diata[N]

Command format

Byte Name Details

Indication code of the command instructed to SPI1 Conv.BD. Refer to “Command
0 Command ID list”
1 Command Option[0 .
- - ption[0] If there is a parameter associated with Command ID, it is appended. For multiple
NT2 Command Option[N] byte data, the byte order is big-endian

Response format

Byte Name Details

0 Response Status This is the result of executing the command. Refer to “Status Code list".

1 Response Dat:

- - po ata[0] If there is anything order than the response status, it is appended. For multiple byte
- - ta, th t is big-endian.

NT2 Response Data[N] data, the byte order is big-endian
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10-4 Command list
The command to instruct SPI Conv.BD is as follows.

Name Command ID | Operation

START 0xFO Command to start measurement for SPI1 Conv.BD

DATA2(*1) 0xE2 Command to read ADC data from SPI1 Conv.BD

RESTART 0xCO Command to update temperature sensor value for offset temperature correction of
MMS101

BOOT 0xBO Command to read and hold the matrix correction coefficient from MMS101 by
SPI1 Conv.BD

STOP 0xB2 Command to stop measurement for SPI1 Conv.BD

RESET 0xB4 Command to reset SPI1 Conv.BD and MMS101

STATUS 0x80 Command to read status of SPI1 Conv.BD

VERSION 0xA2 Command to read version of SPI1 Conv.BD

COEFF 0x30(*2) Command to read the matrix correction coefficient held by SPI1 Conv.BD

INTERVAL Oxd4 Command to update temperature sensor value for offset temperature correction of
MMS101 at set cycle

(*1) Please execute the matrix operation by user’s system.
(*2) Command ID is different for each axis. (Fx=0x30. Fy=0x32. Fz=0x34. Mx=0x36. My=0x38. Mz=0x3A)

10-4-1 START command
Command to start measurement for SPI1 Conv.BD. SPI1 Conb.BD acquires ADC data from MMS101 at 1msec intervals and holds the latest
data. Please execute this command when in READY state.

Command format

Byte Data Details
0 Command ID=0xF0
Response format
Byte Data Details
0 Status Code Refer to “Status Code list”
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10-4-2 DATA2 command
Command to read ADC data (before the matrix operation) from SPI1 Conv.BD. To obtain force data, perform matrix operation on the ADC
data. Obtain the matrix correction coefficients in advance with COEFF command. Please execute this command when in MEASURE state.

Command format
Byte Data Details
0 Command ID=0xE2

Response format

Byte Data Details

0 Status Code Refer to “Status Code list”.
1-2 Measure Status Refer to “"Measure Status list”.
3-5 FxADC

6-8 FyADC

9-11 FzADC

12-14 MxADC
15-17 MyADC
18-20 MzADC

ADC data for each axis.

Matrix operation formula:
FxMD = Al * FXADC + A2 * FyADC + A3 * FzZADC + A4 * MxADC + A5 * MyADC + A6 * MzADC

MzMD = F1 * FXxADC + F2 * FyADC + F3 * FzADC + F4 * MxADC + F5 * MyADC + F6 * MzADC

Unit conversion formula:
Fx = FxMD / 2711 [*0.001 N]

Mz = MzMD / 2”11 [*0.00001 Nm]

For details, please refer to “Matrix operation” in the data sheet.

10-4-3 RESTART command
Command to update temperature sensor value for offset temperature correction of MMS101. Please execute this command when in
MEASURE state.

It is also possible to set the automatic update cycle of temperature sensor value using INTERVAL command.

Command format
Byte Data Details
0 Command ID=0xC0

Response format
Byte Data Details
0 Status Code Refer to “Status Code list”
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10-4-4 BOOT command
Command to read and hold the matrix correction coefficients from MMS101. Please execute this command when in STANDBY state.

Command format

Byte Data Details
0 Command ID=0xB0
Response format
Byte Data Details
0 Status Code Refer to “Status Code list”

10-4-5 STOP command
Command to stop measurement for SPI1 Conv.BD. Please execute this command when in MEASURE state.

Command format

Byte Data Details
0 Command ID=0xB2
Response format
Byte Data Details
0 Status Code Refer to “Status Code list”

10-4-6 RESET command
Command to reset the internal information and the matrix correction coefficients in SPI1 Conv.BD. Execute reset on MMS101. After
executing this command, it changes to STANDBY state.

Command format

Byte Data Details
0 Command ID=0xB4
Response format
Byte Data Details
0 Status Code Refer to “Status Code list”

10-4-7 STATUS command
Command to read status of SPI1 Conv.BD. This command can be executed in any state.

Command format

Byte Data Details
0 Command ID=0x80

Response format
Byte Data Details
0 Status Code Refer to “Status Code list”
1-2 Measure Status Refer to “"Measure Status list”
3 State ID Refer to “State ID list”
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10-4-8 VERSION command

Command to read the hardware version and firmware version of SPI1 Conv.BD. This command can be executed in any state.

Command format

Byte Data Details
0 Command ID=0xA2
Response format
Byte Data Details
0 Status Code Refer to “Status Code list”
1-2 Hardware version Indicates the two-digit hardware version
3 Firmware version Indicates the four-digit firmware version

User’s Guide

10-4-9 COEFF command
Command to read the matrix correction coefficients held by SPI1 Conv.BD. It is necessary to obtain the matrix correction coefficients from
MMS101 in advance using the BOOT command. Command ID is different for each axis. Please execute this command when in READY state.

Command format
Byte Data Details
0 Command ID=0x30 0x30 = Fx, 0x32 = Fy, 0x34 = Fz, 0x36 = Mx, 0x38 = My, Ox3A = Mz

Response format

Byte Data Details

0 Status Code Refer to “Status Code list”

1-3 Coefficient Datal matrix correction coefficient 1 (Al ~ F1)
4-6 Coefficient Data2 matrix correction coefficient 2 (A2 ~ F2)
7-9 Coefficient Data3 matrix correction coefficient 3 (A3 ~ F3)

10-12 Coefficient Data4
13-15 Coefficient Data5
16-18 Coefficient Datab

matrix correction coefficient 4 (A4 ~ F4)
matrix correction coefficient 5 (A5 ~ F5)
matrix correction coefficient 6 (A6 ~ F6)

10-4-10 INTERVAL command
Command to update temperature sensor value for offset temperature correction of MMS101. When the number of data acquisitions reaches
the Interval value, the temperature sensor value for offset temperature correction is updated and the number of data acquisitions is reset.
The temperature sensor value is automatically updated at the interval of the Interval value. This command can be executed in any state.
The number of data acquisitions will also be reset when RESTART command is executed.

Command format

Byte Data
0 Command ID=0x44
13 Interval = 0~10,000,000 0:Temperature updates are not performed automatically.

N(>0):The temperature sensor value is updated after data is acquired N times.

Response format
Byte Data Details
0 Status Code Refer to “Status Code list”
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10-5 Status Code list

The execution result of the received command is shown below.

Status Code | Details

0x00 OK No error

0x01 Busy Access denied (Respond to on illegal state)
0x81 Not Support Respond to an illegal Command ID

0x82 Illegal Command Respond to an illegal command format

0x83 Illegal Parameter Respond to an illegal parameter (out of range)

10-6 Measure Status list

When an error occurs in SPI1 Conv.BD, the corresponding bit becomes 1. If there are no errors, all bits are 0.
(Example) If a communication error with the Fx axis occurs during BOOT processing, b0 and b6 will be 1.

Bit Details

b0 Fx NACK

bl Fy NACK

b2 Fz NACK Communication error when accessing the corresponding axis of
b3 Mx NACK MMS101 (MMS101 responded NACK)

b4 My NACK

b5 Mz NACK

b6 BOOT Error Communication error during BOOT processing

b7 START Error Communication error during START processing

b8 MEASURE Error Communication error during MEASURE processing
b9 Not Update New data is not ready

b10 RESTART Error Communication error during RESTART processing
b1l STOP Error Communication error during STOP processing

b12 RESET Error Communication error during RESET processing
b13-b15 Reserved -

10-7 StateID list

The state of SPI1 Conv.BD is shown below.

Name ID Operation
INITIAL 0 Internal initialization after power-on
STANDBY 1 Waiting state for BOOT command after internal initialization is completed
BOOT 2 Acquisition operation of the matrix correction coefficients from MMS101
READY 3 Holds the matrix correction coefficients and waits for START command
Updated sensor data at 1msec intervals
MEASURE 4 Output the latest data held by DATA2 command
Execute reset command to MMS101
RESET 5 Initialize the internal information and the matrix correction coefficients of
SPI1 Conv.BD
Transitions when an Error occurs
ERROR 255 Wait until the RESET command is executed from host
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10-8 State transition diagram

f Power ON

INITIAL
(ID=0)

STANDBY
(ID=1)

INTERVAL C

ERROR

INTERVAL C

START

SUCCESS

RESET

W

MEASURE \RESET

(ID=4)

DATA2 u

RESTART
INTERVAL

- ERROR RESET
“\. (ID=255)

10-9 State transition table

M
k4

ERROR

State
INITIAL STANDBY BOOT READY MEASURE RESET ERROR
START / / / ->MEASURE / / /
DATA2 / = = = = = =
RESTART / / / / = / /
o BOOT / ->BOOT / / / / /
g STOP / / / / ->READY / /
g RESET / ->RESET ->RESET ->RESET ->RESET / ->RESET
O | STATUS / = = = = = =
VERSION / = = = = = =
COEFF / = = / /
INTERVAL / = = = = / /
[->] Transmission state  [=] Keep state  [/] Ignore (Return Busy)
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10-10 Outline of measurement operation

Host
Controller SPI1 Conv.BD MMS101
RESET Command Reset MMS5101BXxA
Preparation of Reset internal parameters
measurement =
BOOT Comimand
> Reguest of the matrix correction coefficients
= val
COEFF Command | . e e n
— > _Ou tput _Ije matrix correction coefficients
N Output the matrix correction coefficients Hold the matrix correction coefficients
INTERVAL Command (*1) ~
S e N
START Command "
< Request of the start measurement “
rF #

Measurement Measurement operation Measurement operation is
is repeated untilthe 1ms interval I'ip?_at_e_{ _"ET ‘Tldw ;
stop instruction is issued o COMvErsion board Lnti
fromthe host. Request of data acquisition b the measurement stop

< v instruction is issued.
Update saved data Outputdata
1ms interval
Request of data acquisition b
DATAZ Command (any timing) N z >
= £ Update saved data Outputdaty
. ) Outputthe latest saved data
|::| Matrix operation
ey =T L
RESTART Command (any timing) (*2) Reguest to update femperature sensor value
-2 for offset temperature correctdon (*1,2) “ Update the temperature
- sensor value
st STOP Command N
op rd Reqguest of stop measurement -
NP O I g Measurament stop

(*1)(*2) The temperature sensor value for offset temperature correction is updated according to the INTERVAL Command and RESTART

Command.
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11 Ordering Information

11-1 PO No. Description

ER 55101B -04N
Set
N : Kit Only
S ! Kit with Sample
No.
ex)
0# : Kit Fullset
B# : Board
C# : Cable

Delimiter

Model Name

ex)
S101B : MMS101BXXA
5101C: MMS5101C09

Subscript

Classification

EM : Mitsumi Evaluation Kit
EA : SDK for Arduino (Expansion Board for Arduino)
ER. : SDK for RaspPi (Expansion Board for RaspPi)

11-2

Conversion Board AddOn Board
(MMS101 SPI1 Cogv.BD) (MMS101 SPI1 Ad

Force Sensor Sample PicoBlade(8p) Cable

Lineup
AddOn Board
(MMS101 SPI1 AddOn Board)

Conversion Board
(MMS101C SPI1 Conv.BD)

FPC Cable
(Molex 15032-0215(*2)

dOn Board)

by
oD

) Raspberry Pi 4 B
PicoBlade(8p) Cable

(Molex 15134-0803(*1))

Raspberry Pi 4 B Force Sensor Sample

(MMS101BXXA) (Molex 15134-0803(*1)) (MMS101C09)
PO No. Details Contents
) Product Name | Kit Name | Set Main Contents | Sample | Accessaryl | Accessary2
MMS101B
MMS101B _ MMS101 SPI1 MMS101B PicoBlade(8p) Cable
ER5S101B-04N | MMS101BXXA Kit Onl
>S101B-0 510 SDK for Rasp i | <t O AddOn Board | ° SPI1 Conv.BD | 300mm(*1)
MMS101B o MMS101 SPI1 MMS101B PicoBlade(8p) Cable
ER5S101B-045 | MMS101BXXA Kit with Sampl MMS101BXXA
>5101B-045 510 SDK for Rasp Pi | 1t Wit SamPle. 1\ 4on Board 510 SPI1 Conv.BD | 300mm(*1)
MMS101B MMS101B
EAISI101B-Bl | MMS101BXXA A - - -
SPIL ConvBD | Cooooo SPI1 Conv.BD
MMS101C
MMS101C , MMS101 SPI1 MMS101C PicoBlade(8p) Cable
ER5S101C-04N | MMS101C09 Kit Onl N
SDK for Rasp Pi | " Addon Board | ° SPI1 Conv.BD | 300mm(*1)
MMS101C o MMS101 SPI1 MMS101C PicoBlade(8p) Cable
ER5S101C-045 | MMS101C09 Kit with Sampl MMS101C09
SDK for Rasp Pi | """ " "P'° | AddOn Board SPI1 Conv.BD | 300mm(*1)
MMS101C MMS101C
EAISI0IC-BI | MMS101C09 A - - -
SPI1 Conv.BD | CCe5%0TY SPI1 Conv.BD

(*1) The equivalent product is the Molex PicoBlade(8p) cable (Model No. 15134-0803).

If you need additional purchases of different lengths, please use commercially available FPC cable.
(*2) The equivalent product is the Molex FPC cable (Model No. 15032-0215).
If you need additional purchases of different lengths, please use commercially available FPC cable.
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11-3 Evaluation Kit List
Evaluation Kit Name Configuration / Features

Shield
(MMS101 SPI1 Shield)
Conversion Board Sample Sketch / Evaluation App.

(MMS101 SPI1 Conv.BD)

Force Sensor Sample

(MMS101BXXA) Cable Arduino
(MMS101 SPI1 Cable-300)

#External Communication: USB

MMS101 SDK for Arduino #Arduino is not included.

FHREAR

(MMS101C SPI1 Conv.BD)

FPC Cable
(Molex 15032-0215(*2))

Shield (MMS101 SPI1 Shield)
YUOTNRryF | SHET T

Force Sensor Sample

(MMS101C09) PicoBlade(8p) Cable Arduino
(Molex 15134-0803(*1))

#External Communication: USB

#Arduino is not included.

AddOn Board (MMS101 SPI1 AddOn Board)

Conversion Board
(MMS101 SPI1 Conv.BD)

Force Sensor Sample PicoBlade(8p) Cable Raspberry Pi 4 B
(MMS101BXXA) (Molex 15134-0803(*1))

& Up to five sensors can be connected.
#Raspberry Pi is not included.

MMS101 SDK for Raspberry Pi
Conversion Board

(MMS101C SPI1 Conv.BD)

AddOn Board (MMS101 SPI1 AddOn Board)

FPC Cable
(Molex 15032-0215(*2))

Force Sensor Sample PicoBlade(8p) Cable Raspberry Pi 4 B
(MMS101C09) (Molex 15134-0803(*1))

#Up to five sensors can be connected.
#Raspberry Pi is not included.
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MMS101 Evakitl

Conversion Board Evaluation Board

Force Sensor Sample

(MMS101BXXA) Cable _
(MMS101 Evakit Lead Cable-30cm)

& External communication : USB

Evaluation App.

FPC Cable

(Molex 15032-0215(*2)) Evaluation Board
(MMS101 Evakitl BD)
Conversion Board

(MMS101C Conv.BD)

Force Sensor Sample

(MMS101C09) Cable
(MMS101 Evakit Lead Cable-30cm)

& External communication: USB

Evaluation App.

MMS101 Evakit5

Evaluation Board

Conversion Board (MMS101 Evakit5 BD)

(MMS101B Conv.BD)

Force sensor :
(MMS101BXXA) Cable for sensor connection

(MMS101 Evakit Lead Cable-30cm)

#External communication : Ethernet / USB
#Up to five sensors can be connected (Only in Ethernet).

Evaluation App.

FPC Cable Evaluation Board
(Molex 15032-0215(2)) (MMS101 Evakit5 BD)
Conversion Board
(MMS101C Conv.BD)

Force sensor
(MMS101C09) Cable for sensor connection
(MMS101 Evakit Lead Cable-30cm)

#External communication: Ethernet / USB
#Up to five sensors can be connected (Only in Ethernet).

Evaluation App.

(*1) The equivalent product is the Molex PicoBlade(8p) cable (Model No. 15134-0803).
If you need additional purchases of different lengths, please use commercially available PicoBlade(8p) cable.
(*2) The equivalent product is the Molex FPC cable (Model No. 15032-0215).

If you need additional purchases of different lengths, please use commercially available FPC cable.
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[Contact]

Mitsumi Electric Co., Ltd.
Semiconductor Division, Design Engineering Department

1601, Sakai, Atsugi-shi, Kanagawa, 243-8533 JAPAN
TEL:046-230-3367
URL : https://product.minebeamitsumi.com/contact/
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Disclaimers

Disclaimers (Handling Precautions)

1. All the information described herein (product data, specifications, figures, tables, programs, algorithms and application
circuit examples, etc.) is current as of publishing date of this document and is subject to change without notice.

2. The circuit examples and the usages described herein are for reference only, and do not guarantee the success of any
specific mass-production design.

MITSUMI ELECTRIC CO., LTD. is not liable for any losses, damages, claims or demands caused by the reasons other
than the products described herein (hereinafter "the products") or infringement of third-party intellectual property right
and any other right due to the use of the information described herein.

3. MITSUMI ELECTRIC CO., LTD. is not liable for any losses, damages, claims or demands caused by the incorrect
information described herein.

4. Be careful to use the products within their ranges described herein. Pay special attention for use to the absolute
maximum ratings, operation voltage range and electrical characteristics, etc.

MITSUMI ELECTRIC CO., LTD. is not liable for any losses, damages, claims or demands caused by failures and / or
accidents, etc. due to the use of the products outside their specified ranges.

5. Before using the products, confirm their applications, and the laws and regulations of the region or country where
they are used and verify suitability, safety and other factors for the intended use.

6. When exporting the products, comply with the Foreign Exchange and Foreign Trade Act and all other export-related
laws, and follow the required procedures.

7. The products are strictly prohibited from using, providing or exporting for the purposes of the development of weapons
of mass destruction or military use. MITSUMI ELECTRIC CO., LTD. is not liable for any losses, damages, claims or
demands caused by any provision or export to the person or entity who intends to develop, manufacture, use or store
nuclear, biological or chemical weapons or missiles, or use any other military purposes.

8. The products are not designed to be used as part of any device or equipment that may affect the human body, human
life, or assets (such as medical equipment, disaster prevention systems, security systems, combustion control systems,
infrastructure control systems, vehicle equipment, traffic systems, in-vehicle equipment, aviation equipment, aerospace
equipment, and nuclear-related equipment), excluding when specified for in-vehicle use or other uses by MITSUMI
ELECTRIC CO., LTD. Do not apply the products to the above listed devices and equipment.

MITSUMI ELECTRIC CO., LTD. is not liable for any losses, damages, claims or demands caused by unauthorized or
unspecified use of the products.

9. In general, semiconductor products may fail or malfunction with some probability. The user of the products should
therefore take responsibility to give thorough consideration to safety design including redundancy, fire spread
prevention measures, and malfunction prevention to prevent accidents causing injury or death, fires and social damage,
etc. that may ensue from the products' failure or malfunction.

The entire system in which the products are used must be sufficiently evaluated and judged whether the products are
allowed to apply for the system on customer's own responsibility.

10. The products are not designed to be radiation-proof. The necessary radiation measures should be taken in the
product design by the customer depending on the intended use.

11. The products do not affect human health under normal use. However, they contain chemical substances and heavy
metals and should therefore not be put in the mouth. The fracture surfaces of wafers and chips may be sharp. Be
careful when handling these with the bare hands to prevent injuries, etc.

12. When disposing of the products, comply with the laws and ordinances of the country or region where they are used.

13. The information described herein contains copyright information and know-how of MITSUMI ELECTRIC CO., LTD.
The information described herein does not convey any license under any intellectual property rights or any other rights
belonging to MITSUMI ELECTRIC CO., LTD. or a third party. Reproduction or copying of the information from this
document or any part of this document described herein for the purpose of disclosing it to a third-party is strictly
prohibited without the express permission of MITSUMI ELECTRIC CO., LTD.

14. For more details on the information described herein or any other questions, please contact MITSUMI ELECTRIC CO.,
LTD.'s sales representative.

15. This Disclaimers have been delivered in a text using the Japanese language, which text, despite any translations into
the English language and the Chinese language, shall be controlling.
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