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This manual describes ohet hasbDaV éhopolbsnearnDe s k
| nt e(ODe2cl&p; a Wi ndows based PC software applicat
firmware/ software developed by Bosch Sensost ec
112 K2 aK2dz R NBIR (KAa Yl ydz

This information is intended foBHysuearcd iwhmal w:
their applications.
1.2h S NIA S ¢

f BHy and FUSER Core are connected via the ¢

T The sensor I Cad e egiflalcee on t he device pi
attaching the | 2C sensors.

T I'n the BHy (BHA/BHI) shuttle board (used
magnet ometer i s connzCtiedt earof ddhe. sensor

T BHy connect s ttioont hper oacpepsisiocra wi t h t he | 2C

data rates up to 3.4 Mbit/ s.
f BHy <can help in dynamic sensor configura
consumpti on.

13/ 2y OSLII 2F GANIdzrf aSyaz2Na

I n a sensor hub, the awetdiprrecte sswae sds0 etso ntoht e
only accescalsviddhteu aloovBleinsstorasr e actually I mpl eme]
modul es within the firmware of the hub.

BHy consists ofwalk&deppsaeamsom®n A wakeup hsoesns, o

when either each sample is available wakatiper t
sensor, the samples do not interwafgttupheemest s
separate FI FOs.
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The Firmware architecture of BHy consists of two part
a  ROM mask
During manufacturing, ROM mask is released for integration into ASIC. This is the fixed version
of the firmware.
a  RAM patches
RAM patches are released to enable bug-fixing, changes, and to extend functionality.

22Y S®S | (2dINB. al &

Low power consumption

Low cost

I12C slave-host interface with High Speed mode (1 Mbit/s)

Small package dimensions

Bosch Sensor Fusion Library (BSX) integrated into ROM

Mechanisms to apply firmware code during startup, so-called RAM patches

Android batch support

Android gestures (significant motion, step detector, step counter)

Android K-data rate support and android L wake-up sensors support

Activity recognition

Virtual sensors can be configured independently (e.g.: rotation vector(wakeup) at 100 Hz,
while gravity vector(wakeup)at 50 Hz)

a Re-configuring a virtual sensor will not interfere/interrupt the operation of other enabled

virtual sensors
a Hooks to support additional virtual sensors (e.g.

3.DSGaAy3 {GFNISR

O 0o oo oo oooo

The below sections highlight the PBHUYEx,gxduD2e Ot oUls,eta nudp tchoen

31{ SHIWYyBK St 6 2DRRYSOGAZ2Y

The procedure to connect sensor to PC via USB is as belo
1. I nstall DD2. 0 UI .
2. Il nsert the shuttle board and application board.

Figurel Insert sensor
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3. Connect the boarWSBancda bPlCe /uBsliunegt caot h .

Figure2 Connect board and PC

4., Turn the o@QNDHdéE IswDtglhows.

Figure3 Connection complete

32{ GF NlidzLd OAS g

To start the DD2.0 software:

1 Click Start > Programs > Development Desktop 2.0.

Or

© BOSCH

9 Double click the DD2.0 software icon - @ on the desktop.

The Graphical User Interface (GUI) of the software is as seen.
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Harcware version
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Firmware version
ROM Version . 0x2112

RevisionID - 0x0001

RAM Version©  0x0000

Application processor suspandad

85X Library
ODR

il Select twiile
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Power Mode

interupt Enadle @

I+ & ae VW Q A& Aes -~ Color~ Reset
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Roll Degres  Piich Degre
Heading Degree
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Aceslerometer ..E” agnetometer :E!E

Gyroscope M ﬂ u

s s I Roeryson [l —Fareen |

Open addi

Wh e n

the RAM patch

t

/X

ol g
Figure4 DD2.0 GUI

tional panel s/ views by

he PC (host) detects
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Al | sensors are disab
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Cl
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To

ouswWNE

Sel ect
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4, 2 2 NJANEBHDA &

DD2. 0 offers complete access to

41t I GOK FAfS R2goyf2IR
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To dloowamad patch file for BHy, follow steps as seen:
1. Patch downl oad window will pop up prompting for t|

ffw le Ii's avail abl-eDD2. Bosohd8ensortec

| .| BHY Patch Downla

Hardware varsion
Product 1D : 0x0083 Rewision 1D : 0x0001

Firmware versicn
ROM Version ©:  0x2112 RAM Version: 0x2812

Sclect fwfile - |

Download |

Figure5 BHy patch file download

2. Downfifdde for BHy RAM initialization. FFir mmaeefe |fdielre «
DD2. 0 installation.

Search BHI

<« Program Files » Bosch Sensortec » Development Desktop 20 » Firmware » BHI

Organize > New folder =~ 0O @ |

& () SystemVolu  Name Date modified Type Size I

book: I
cUF:\u\; I Bosch PCE 7183 di0l BMII60 AK09911-7183 di0l.2.1 9478 fus I 6/17/20152:11 PM  FW File 21KB

|| Bosch_PCB_7183_di01_BMI60_AK09912-7183_di01.2.1.9478 fw 6/17/2015 211 PM  FW File 21KB
|| Bosch_PCB_7183_di01_BMI160_BMM150-7183_di01.2.1.9478.fw 6/17/2015 2:11 PM FW File 22 KB
|| Bosch_PCB_7183_di01_BMI160_YAS532B-7183_di01.2.1.9478.fw 6/17/2015 211 PM  FW File 25KB

daten
Intel
MSOCache
peacy.sys
Perflogs
Perl64
Pragram Files
1-Zip
Adobe
. Altiris
. Bosch Sensci
| Developme
Bootupd:
Captivate
Firmware
. BHI
. Menalis:

4 I ] »

|- S——

File name: ~ | FW files (*.fw) -

Cance)

Figureb6 .fw software patch file
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1. Cl iDokwnl dawad BHy RAM patch initialization

Hardware version
Product ID : 0x0083 Revision 1D :  0x0001

Firmware version
ROM Version: 0x2112 RAM Verzion: 0x0000

=1 Ll WiTRI-M P CE 7183 di01_BMI160_AKD9911-7183_di01.2.1.10258 fw .

Figure7 BHy patch download

2. Once dtohwen | ocaadmpldeitee ,st at udBHme Ssagmvar e updéatded ps ageas
BHy patch downl oad window

Hardware version
Product 1D : Ox0083 Revision 1D : Ox0001

Firmware version
ROM Version: 0Ox2112 RAM Version ©  0x2812

ST @ Ril-BE P CE_ 7183 dio1_BMI160_AKD9911-7183_di01.2.1.10258.

IBH"llr firmware is updated successfully I

Figure8 BHy patch download completion

3. Product I D, Revision | D, ROM version, and updated R
wi ndow.

42DSYSN} f aSidiaay3a
The general settings of DD2.0 are available at the ri
bel ow:

421 +ANLSYAZ2NFAIdzNI GA2Y

Virtualhaeasbosbe conf iTher schmpy i tntfggamrdadmea xirmunngel at ency
specviifritcuali s®erf $ @gur\idr tunalerSensor
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The easiest way to ¢eabla aamephéodmitHg odSfagmrl entr ate o
di sabl es tAld soetrhseor )Jppapamehal s are

i. 2 NALSF 2
The samplingamdatimaximamegessoynf i gured for the seWetctedlnf

Once this dataWstteet eanhsefilercttaca into the device.

General Settings =11

System VirtualSensar |

I VirtualSensor Accelerometer(Mon-Wakeup) vI

Read Info  Write Info |

Sample Rate 0 Hz (Disabled) ~ | Hz
Max Latency o ms
Sensitivity o for windows
Ranage 2 |9

[ Enable the raw data output

Write

Figure9 Writing information into the device

To select sampl e Sraarpe,e cReatpecd o.Wd X lholmattheency is the tim

which the interMaixpmulmas egegpervat ed | sbastecth tnoo dzee eaonodf orwornnlo & t
mode. nafk muhmat ency value i s sadteniarh| wrdistéd eicrnifea, vbh atBamibheger
and maximum | atency can be written individually for each
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General Settings =

System VirtualSensor |

VirualSensor Accelerometer(Mon-Wakeup) A

ReadInfo  Write Info |

sampierae (DB |

Max Latency 0 ms
Sensitivity 0 for windows
Range 2 g

[7] Enable the raw data output

| o |

FigurelO Selecting sample rate

Raw data input can be obtained only for physical senso
a Accelerometer (non wakeup)
a Accelerometer (wakeup)
a Magnetometer (non wakeup)
a Magnetometer (wakeup)
a Gyroscope (hon wakeup)
a Gyroscope (wakeup)

B (B[ General etings [l

ﬂ +E 80 ) M2 esv Colorr Resel Sk

‘.flnuaISensm|

WE.IZH]:

B Flance Geshre(lfaveup) '
i Pt P Gesumon )

Fickup GestureWakeu)
] Pl o sy

Ay Wake)
Al Vgl Sensiors
Bgi B A
BH Woring Sz BS.C M
FI0 Wakewp
Mmat 0 & S bk
FIE0 Non Wakeuwp

FigurellPlotting accelerometer raw data using virtual sensors

Physical sensor raw dat aEnasblodbtradawedldtbay ksetkpewth i tgalt h8ens
tab.
For exampl e:
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To obtain accelerometer raw dat a,
1. Select Accelerometer (non wakeWp)ytuatc&Skeasometer (wal
2. Select the required Wraimpd e rate and click on
3. Go S$ywstteamb and select BSX_A under plotl/ plot2 [/ plot
4. Cl i c&t amt

Accel erometer (non wakeup)/ accelerometer (wakeup) raw da

i mage.
i. WSHKET?2
To read all virtual Re aldnsfodRe a.th fTohrinsa tsieoent,i ocnl ipcrkovi des t

for the selected sensor.

g Sensor Type
o Driver I D

o Driver Version
o Power

@ Max Range

o Resolution

o Max Rat e

o FI FO Reserved
a FI FO Max

o Event Size

R

1 eserved
General Settings =1
System VirtualSensor |
VirtualSensor Accelerometer(VWakeup) -~
’ Write Info
SensorType 33
DiriveriD 48
Driverversion L
Power L
Max Range 16
Resolution 16
Max Rate 200
FIFO Reserved o
FIFO Max ra
Event size g
Min Rate L
| |

Figurel2Read Info Section

i. tf2830(NiAz2y aSOGA2Y
Pl otl, Plot2 and Plot3 are the three plotter selecti
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General Settings (=] [x]

System | virualSensor |

Plaot1 Accelerometer(Mon-Wakeup) b

Plot2 [agnetometertWakeun) ||

Plot3 GyroscopeWakeup) -

Figurel3Virtual Sensor Selection

Sensor data is plotted as a graph based on the virtus:

Flle Inleface Selection  Panels  Setings  Help

Bosch Sensortec

& BOSCH

inventad for lfe

‘Accelorometer{Non-Wakeup) DGE General Settings [E]o]

aystem | viruatSensor

I+ & as ¥ M @2 Awes - Color - Resel

¥ Pty Accalerometerian-Wakeup) -
4 Pioi2 MagnetometariWakaup) -
9 Piot3 GTosCOpRVakEup) -

Aclive Virual Sensors | g Adiv

BHI Working Stalus
FIFO Wiakeup
Walermark o Sie bytes

FIFO Hon Wakeup
Walsrmark Sce otes

Magnetometer{Wakeup)
- Application processar suspended
I+ &/aa ¥ M Q2 Ames - Color - Reset

BSX Library
ooR
Physical sensor working status
scceleromster | Magnetometer | Grroscope
SampmngRate 100Kz
Range m
FowerMode  Acwe

intemupt Enazte O

D@ | | Oneaston

Gyroscope(Wal

I+ & aa

Roll Degres  Pifch Degree.

Ases = Color ~ Resel

" maa

Heading Degres

Catoraton staws
pr— | pr— ||
pes— |

Disable Intermapt ‘Reset System Refresh

Connacaon status O

Figurel4 Plotter Selection Section

422 CLERhGSNXYI N

FI'FO watermark | evel denotFelsFbu h & e n ubibnttoerrerfotpbtgi taesse di.n |

Ak

Wakeup Watermark 0
Mon-Wakeup Watermark |0 =

Write

Figurel5 FIFO Watermark
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To generate a FIFO water mar k, enabl e ->t heSeFnlsFoOr weavteenrtnsa rak
events. The interrupt i s generated once the FIFO reache
indicated individuawalkye ufpors ewaskoerusp. and non

423 CLCh aals

FIFO size representlsFOhleuftfoeml Bheesiode tcaife tFhe FI FO i s

FIFO Wakeup

Watermark 200 $ Size 6196 bytes
FIFO Non Wakeup

Watermark 150 = Size G196 bytes

Figurel6 FIFO size

424 2 2 N &aH13d dza

Working status indicates the status of the BSX library. Depending on its working state, the status is
displayed in General System -> System Tab as seen:

o  Reset
o Standby
a  Normal

Working Status Marmal
Figurel7Working Status

425 t K& arSqratz2 NJadia Nud#&y 3

Physical sensor working status indicates the sampling rate, range, power mode, and interrupt enable
status for physical sensors.
Physical sensor working status

Accelerometer | Magnetometer | Gyroscope

Sampling Rate 126 Hz
Range 20
Power Mode Active

Interrupt Enable C‘

Figurel8Physical sensor working status

Power mode of the physical sensor is any one of the below mentioned modes depends on the sensor
configuration.
a Sensor Not Present
a Power Down
a Suspend
o SedlTést
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g I nterrupt Motion
@ One Shot
a Low Power Active

a  Active
Interrupt enable status is indicated by means of status LED. When the interrupt is enabled, the LED glows

green.

426 . { - f A0 NJ NE
BSX library section consists of Output Data Rate (ODR) of the BSX library. ODR is the sampling rate
at which data is delivered from BSX library.

BSX Library
ODR 100 Hz

Figure19 ODR

427 VLI AOFGA2Y LINRPOS&aa2N) { dZALISYRSR

When the checkbox Application Processor Suspended is selected for a non-wakeup sensor, no data

is plotted.
Once wakeup sensor is configured, then both non-wakeup and wakeup sensor data will be plotted in

the plotter.

Application processor suspended
Figure20 Application processor suspded checkbox

428 hNRSYy(GlFGA2Y

The oriktedabtiireni nformsenhatsoat chamfgeo of tthhe g Greansiotra tw
fieldgvelcheorori entation values are given to the user as

Orientation
Rall 451 Degree Pitch 8.7 Degree
Heading -12.3 Degree

Figure21 Orientation

z

429 [/ FfAONYGA2Y &aidl (dza

The calibration status is used to represent the system calibration of the physical sensors
accelerometer, magnetometer, and gyroscope. The calibration status is represented as signal strength.

Modi fi cations reservedvi|t hbaitta nsoublijceect t o change Documentr BS-Db WS DO 107



NN A TS N
. 230K {|BHAXNIXSQser Manual M UM H

Calibration status

Accelerometer .|II Magnetometer

Gyroscope .|

Figure22 Calibration status

4210 {eadSyYy wSasSi
This is hard reset functionality. The VDD and VDDIO are turned off and then on. This triggers the
power-on-reset circuitry of the sensor. BHy RAM is cleared during system reset.
Hence, the user needs to download the RAM again after resetting the system. BHy patch download
window will pop up once the system is reset. This helps the user to upgrade RAM patch.

Reset System

Figure23Reset System

4211 wSTNBAK
After cIicking , following fields are updated in the Ul:

o  FIFO Size

Working status

ODR under BSX library
Physical sensor working status
Calibration status

g o oo

4212 5Aal o0t Sk9ylo6fS AyidSNNHzZLI &

Enabl e/ Di sable interrupt feature is used to enable ai
I nterrupts are enabl ed Diywshdlief aut optdiUsabl eabhhel i nkebni

43t 1 ySt &

Panel s ar e MewmarPaabellest meg functional ities of which are di s
431 51 G 9ELRNJI

Data Export is used to | og thlke ptl wad teat s@dsotro sligwmmdls da
1T Go MenwPane*Bata Export
T Cl iCtkr |l + D

The procedure to implement data export is as follows:

1. Click Panels -> Data Export -> Select Destination .
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[] Enable DatalLog

@ Overwrite

Figure24 Select data log destination

2. Select the destination path.
3. The configured sensors are automatically selected in the data export panel.
4. If the sensors are not selected, click on General Settings -> Refresh.
5. Check the Enable Data Lo% check box
Data Export e
[] Enable DataLog =
Virtual Sensor Wakeup Non Wakeup
Accelerometer
‘l Magnetometer 1
Crientation
Gyroscope
Light 0
Pressure
Temperature
Proximity
Gravity

Linear Acceleration
Rotation Vector
Humidity

Ambient Temperature

Uncalibrated magnetometer

m

Game Rotation Vector
Uncalibrated Gyroscope
Significant Motion

Step Detector

Step Counter

Geomagnetic Rotation Vector
Heart Rate

Tilt Detector

Wake Gesture

Glance Gesture

Pick Up Gesture

Activity
SensorTime
I Metaevents

Custom Sensors

Raw Data BSX_A BSX_B B3X_C T

Select Destination CiUsers‘\asvBcobDeskiop BHY_Datalog txt

Figure25 Data logging

6. To plot sensor signals on the plotter, click Start Streaming.
7. To end plotting, click Stop Streaming . The output of the sensor is saved in the desired
destination path.
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8. Two data log files will be generated :
a. One with the user given filename
b. One with user given filename ending with _raw for raw data reference.

1. Formatted Data log
Data log will contain the below listed sensor information:
0] Name and date
(i) Sensor time for non-wakeup and wakeup sensors
(iii) X,Y, and Z axes for non-wakeup and wakeup sensors (W dquaternion if applicable)
(iv) BSXA, BSXB, BSXC, if raw data output is enabled
(v) Meta event name, Bytel, and Byte2 for non-wakeup and wakeup sensors

2. Raw data log
Raw data dump is logged as a separate file along with the formatted data output log.
Following information is seen in the raw data log.
0] Timestamp MSW LSB
(i) Timestamp MSW MSB
(iii) Timestamp LSW LSB
(iv) Timestamp LSW MSB
(V) Data

432 . AYlINE +*ASyg

To | alinrcehi g w, Mehi*®Phne*Bi nary vi ew.
I n the bithar wewigdbw,t ers are identBifnanrdy byi ¢ wefior aBly eiss ers
regi ster map and parameter map, andorsmemergcmapl repres
4321LH/ NBIAAGSNI Y LI

To | aluh@ hr egi ekt ieckamaepbBi nar y->VREwWregister map

| 2C register map displays the |1 2C register address and c
formats) . To [ values at the same
Read -

12C Address 12C value(decimal) 12C value(Hex) 12C value(binary}

239 OxEF 11101

0x01 2 0x02 00000010 =

ox02 45 0x2D 00101101

0x03 254 0xFE 11111110 .

0x04 152 0x98 10011000

0x05 0 0x00 00000000

0x06 210 0xD2 11010010

0x07 254 0xFE 11111110

ox08 0 0x00 00000000

0x09 4 ox04 00000100

Ox0A 0 0x00 00000000

0x0B 0 0x00 00000000

ox0C 1 0x01 00000001

0x0D 8] 0x00 00000000

0x0E 0 0x00 00000000

0x0F 8] 0x00 00000000

0ox10 0 0x00 00000000

0x11 252 0xFC 11111100

ox12 147 0x93 10010011

ox13 240 0xFO 11110000

Ox14 4 0x04 00000100

ox15 0 0x00 00000000

0x16 o} 0x00 00000000

o7 2 ox02 00000010

ox18 o} 0x00 00000000

ox19 255 0xFF 111

Ox1A 255 0xFF 1111111 i

Read

Figure2612C register map
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z

4322{ 840SY LI NFYYSGSNI YI LJ

To | aunch system ophamdtdti erarma>®yswem PaMapret er
Systpar ameters are used to Tberteohrgehnhetall ye@bBupasamet
map. $bhe uvan vi ed atrhaemesteelresctby provi ding thea@uwusntbarti ng an:
To |l oad sel ectedppdarPematment £,r sclli c¢lko 3 will be | oaded as

[ System Parameter — - (==,
Param Selection
Starting Param Number |1 %1  Ending Param Number |3 |5
e Parameter Parameter Parameter =

value(decimal) value(Hex) value(binary)

202 OxCA 11001010
0 000 00000000
48 0x30 00110000
242 0xF2 11110010
255 0xFF 1N
255 0xFF 1N 3
255 0xFF 1N
255 0xFF 1N
0 0x00 00000000
0 0x00 00000000 | ]
0 0x00 00000000
0 0x00 00000000 .
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000

2 0 0x00 00000000
0 0x00 00000000
52 Ox34 00110100
24 0x18 00011000
0 0x00 00000000
0 0x00 00000000
52 Ox34 00110100
24 0x18 00011000 il

Updated all the parameters

Figure27 System parameter map

43231 £ A2NAGKY LI NF YSGSNI YI LI

To | aaulngdhr i t hm paclaih@k e¥Bimagpr,y->Al gwr it hm parameter ma
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Al gorithm parameter map is used to read, write, and
datBhere are 127 parameters avaiPabdmeti @r @l Jotrao t 3 mwiplalr almn
Vi ew.
i . Algorithm Parameter Map lglﬂu

Param Selection

Starting Param Mumber |1 5] Ending Param Number 3 5

Parameter No el Parameter Parameter s

value(decimal) value(Hex) value(binary)
0 0x00 00000000
0 0x00 00000000
128 0x80 10000000
63 0x3F 00111111
0 0x00 00000000
0 0x00 00000000 2
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000 -
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000

2 0 0x00 00000000
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000
0 0x00 00000000 i

Updated all the parameters

Figure28 Algorithm Parameter Map

4324{Sy &a2NJ LI N} YSGSNI YI LJ

To | asemrcp@amr amet erchiapkr Bi nar y->%eawmar ameter map
There are totally 127 parametersetri ncarhevise® tatehmemes eelaaese tth
providing the st arettisnuogmbaenrd endi ng param
To | oad sel ectté dpklarPematmertse,rs 1 to 3 will be | oaded as
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Figure29 Sensor parameter map

433 LuNBIAAGSNI ! OOSaa
To | dwnCchr egi s, t ecrPaacackd &®s bect | 2C Regi ster Access
This view provides direct access to the |1 2C register:

Figure30 Register access
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