11°NAUS MWW

Application Guidelines for
LIS3DSH State Machine

June 24 2013

AMS Application Team

[ ’l life.augmented

Application
RtM




‘N WWW\

)1

Lys

life.augmented

/

Agenda

Educational part: What is state machine? Applications of state machine

State Machine of LIS3DSH

Development of State programs:  Unico GUI SW, Examples
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What Is state machine

» State Machine (SM) is a set of defined states, with
Inputs, outputs and transitions between states.

« The machine is in only one state at a time; the next reset
state it is in at any given time is called the current [fmez st
state.

- |t can change from one state to another when a fé“é‘.‘?f“"”b] sel
triggering event or condition occurs, this is called et
a transition.
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Applications of State Machine

« State Machine replaces functionalities of current devices
 Wake up/Free fall
* 6D orientations
e Tap/Double Tap (similar to click and double-click action with mouse)

» Thanks to its flexibility many new applications can be addressed
* Motion controlled user interface

Gaming and virtual reality
Pedometer

Intelligent power saving for handheld devices

Impact recognition and logging

Vibration monitoring and compensation

Lys
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» 3-Axis Digital SPI/12C Accelerometer
» 5 selectable Full Scales: 2, 4, 6, 8, 169

« 2 programmable embedded finite-state
machines for interrupt generation

* Very High Resolution (up to 14 bit) and low
noise (150ug/sqrt(Hz) )

* Low power consumption: 11gA in Active
mode (3.1Hz) and 2pA in Power down mode

 Anti-aliasing filter

« P2Pcompatible with LIS3DH

Lys
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LISSDSH

Pricing: 0.93usd for 10K
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LIS3DSH — 3-axis Accelerometer with State

apit r'“"-" el I'|II
_,F:‘ g “5 T S
i '-.-. =.l*-.!
N Qrkd

e Machine 8
rf*?ﬁ Er;mﬁ“ ANEK
hrrﬁ =

LISSDSH Features Key Advantages

“» 3- Axis Digital Output (I2C/SPI)

“» Full Scales from +2g up to £16g

< Very low noise (150 pg/NHz, 14-bit
accuracy)

<+ 2 independent Smart State machines

Lys
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<+ Low current consumption  system due to state
machine: gesture detection is managed by
LISSDSH while MCU stays in sleep mode

+ Flexibility to run different gesture detection

algorithms

RTM — Q1 2013 — EMEA Marketing Team March 2013
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Accelerometers - Portfolio

—

Lower noise / higher performances Higher resolution / Embedded Features
O

LIS33DE LIS331DL LIS331HH LIS331DLH LIS3DSH
6/8-bit 8-bit 12-bit 12-bit 14-bit

2/ +8g +2 | +8g +6 / £12 | +24g +2 | +4 | +8g +2, 4, 6, 8, 169

3x3x0.9 3x3x0.9 3x3x0.9 3x3x0.9 3x3x0.9

LIS331DLM
8-bit LIS3DH

+2 [ +4 | +8g 12-bit

3x3x0.9 +2, 4, 8, 169

3x3x0.9

LIS332AX/AR
100ughHz
29

3x3x0.9

LIS352AX/AR
100ughHz
+29

3x5x0.9

High runner

High runner

LIS344ALH
50ug/iVHz
+2 | +6g

4x4x15

Smaller size

LIS35DE LIS302DL LIS3LV02DL
6/8-bit 8-bit 12-bit
12 [ +8g +2 [ +8g 12 [ 69

3x5x0.9 3x5x0.9 4.4x75x0.9

)
5]
c
[
€
S
=
@
a

High

AlS328DQ
12-bit
+2 [ +4g | £8g

4x4x1.8

AECQ-100

Analog interface Digital interface 12C/SPI
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LlSB DSH = 3-Axis Digital Accelerometer with Smart State Machine:

T CHARISE =
I+ AWFLIFER STATE MACHRES 2o |_SCLAEFC
I ; AND CONTRIOL
e e ™~ AT Losic A S0aED
m s e MUK o—] COMVERTER — = | srovTEL
=T =t -
o
AFD ¢
X TEMP. SENSCR BT 1 TIRLTH
FT2
TRIFMING
SELF TEST REFERENCE CORCUTE Lo
!
next !
!
reset
—

For latest updates pleas visit our website : www.st.com/
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Detailled Summary

APPLICATION

m Accelerometer with Smart State Machine to run
dedicated motion detection patterns

® Motion controlled user interface

m Mobile platform power consumption reduction

KEY FEATURES

Wide supply voltage, 1.7V to 3.6V

Independent 10s supply (1.8 V) and supply voltage
compatible

Ultra low-power consumption down to 11 pA
+29/+49/+£69//£89//+169 selectable full scale

Low noise 150 ug/VHz, 14bit resolution

16-bit data output, embedded FIFO

2 Programmable Embedded State Machine to run
selectable motion detection patterns, Free-fall
detection, Motion detection, Tap&Double-tap
detection etc

2 independent programmable interrupts

Ultra high stability over temperature

I2C/SPI digital output interface

Embedded self-test

Package : LGA 3x3x1mm (same as LIS3DH)

PRODUCT STATUS

m |n production

m Samples: available
m Evaluation board: available

RTM — Q1 2013 — EMEA Marketing Team March 2013
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State Machine of LIS3DSH mm

= Overview

= Data flow

== Conditions and Commands

mm Parameters

AMS Application RtM  22/07/2013
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State Machines of LIS3SDSH

Interrupt 1

gl

XY ZY

| Interrupt2

sy
-

State-machines are identical with some exceptions:
» State Program #2 has decimator functionality
» State Program #2 has DIFF functionality

Lys
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State Machines Overview

» LIS3DSH has two independently configurable State Machines (SM)
« Each SM has up to 16 states
« SM can run once or can be continuously running (looping)

*« SM1 and SM2 can run independently or synchronized  but with
same input data

« SM1 is performed first

* Input data are 8-bit wide

AMS Application RtM  22/07/2013
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Data processing blocks of State Machine

» LSB cutter - 8-bit input data to State Machine are generated by
dividing sensor output data by 256:

8 bit data = 16 bit data / 256.

» Decimator - reduces the sample rate of the data going to SM 2

ODR_SM2 =0ODR/ (DES + 1)
where DES is user-programmable register

* DIFF calculation - can be applied on input data of SM 2, there are
two options:
1. diff2 - difference between current data (X, Y, Z) and previous data.

2. cs - difference between current data (X, Y, Z) and Constant Shift registers CS_ X,
CS Yand CS_Z.

gmented AMS Application RtM  22/07/2013
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Vector

Vector (V) is 8-bit number which represents amplitude of acceleration applied on the
sensor.

It is 8-bit signed number calculated by State Machine by an approximation formula.

Acceleration vector amplitude is only available inside the two State Machines, but
cannot be read outside.

Vector can be filtered by 7t order anti-symetric FIR filter

Xv_filt = (x0- x7) coeffO + (x1-x6) coeffl+ (x2-x5) coeff2 + (x3-x4) coeff3

Coefficients coeffO to coeff3 are user-programmable.

o>
T
]

life.augmented AMS Application RtM  22/07/2013
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State Machine Process

- Each state is configured through the Operation pr—
Codes (OPCODE). OPCODES can be divided in
two groups: -

A
s
k3

e

* NEXT/RESET Conditions

« NEXT/RESET conditions control operation flow of the
state machine

« RESET condition is in MSB part and NEXT condition is in
LSB part of the OPCODE i\

P T—p

+ COMMANDS

« Commands have special tasks for flow control, output
and synchronization

« Commands and their parameters are executed as one
step command.

Lys
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NEXT/RESET Conditions

« RESET condition is evaluated first, NEXT
condition is evaluated only if RESET was not
valid

 Transition to next state happens when “NEXT
condition” is valid

from State n-1

« Transition to reset point happens when PRgREE e + -----------------

“RESET condition” is valid | :
to Reset Point NO ﬁf .
. ; | CONDITION g CONDITION
* If both conditions are not valid, the same B cAnsre7 RS

conditions are applied to the next sample ;

« Examples of conditions
e TI1 - Timer 1 (16-bit value) valid
« GNTHL1 - Any/triggered axis greater than THRS1
e LLTH2 - All axis less than or equal to THRS2
e NZERO - Any axis zero crossed

to State n+1

Lys
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COMMANDS

« COMMANDS have special tasks for flow control, output and
synchronization

» There are three types of COMMANDS, depending on execution
timing:
 Immediately executed: commands executed without waiting for a new sample

e Executed after trigger: wait for an internal (a new sample) or external trigger
(reading of the OUTSx - SMx status register) to proceed

e Special commands (JMP commands): special conditions comparison for conditional
jump commands.

« Examples of COMMANDS

e« CONT - Continues execution from RESET POINT, also generates interrupt
« SETS1 — sets content of SETTL1 register — SM1 control register

e STHR2 — sets new value of Threshold 2 register

 SRADI1 — enables DIFF calculation of SM2

Lys
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State Machines Synchronization

« Sequential synchronization is possible using SSYNC
command

e Each state machine has 16 states that can be combined up to 32
sequential states

e State machine B can act as sub-function for State machine A (parameters
can be totally different than main program)

« State Program A can toggle execution to State Program B and vice versa

* Host can change inactive State Program when other State
Program is running

gmented AMS Application RtM  22/07/2013
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State Machine Overview

« SSYNC: SM1 + SM2 for 32 states SM + SSYNC: SM2 as sub-routine of SM1

State Machine #1 State Machine #2 State Machine #1 State Machine #2

life.augmented AMS Application RtM  22/07/2013
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State Machine Parameters

* 4 independent Timers
2 independent Masks (X, Y, z, V)
» 3 independent acceleration Thresholds @8bit (Signed, Unsigned)

» Peak Detection function
» Detects and stores the highest peak value during peak detection phase

» Peak detection uses always “Greater than” condition and measured value is
converted to absolute

e This function allow to follow the axes that reach the absolute maximum value and
not only first axis that trigger initial condition

Lys
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A

i
X-axis

Peak Detection Example

Closing condition for peak detection:
LNTH1

e

= : b
L t
1 ' ' : 5 i g
i ' ] g ¥ -
i ' |/ ' i ]
1 i | Vol " '
. Pi :
/f’ e | L :
L I ! :
_ i TMASK = +x
Threshold1 : i E
] t 3
NEXT: GNTH1 'NEXT: LNTH1 |
RESET: TI11 'RESET: TI1 E :nextsteps ...
State program 1 NEXT cond. valid sample is greater E -Naonew peak detection before RESET or REL
PDET=1 TMASK =+y than earlier peak :
TMASKL=1D First PEAKL value stored wvalue MNEXT cond. Valid
FMASKL = +-x, +-y Wew PEAK1value TMASKL=+xfrom peak

Lys
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Hew TMASKL = +x Final PEAKL value kept

AMS Application RtM  22/07/2013
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Development of State programs

Unico SW GUI

Debugging state programs

Examples of State programs

AMS Application RtM

22/07/2013
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« GUI application for Windows which allows to
evaluate ST MEMS sensors

Ays.

.

STMicroelectronics

Unico

User Interface for MEMS Demonstration Kits

* Features

pion = 2000 Fernwae Variian = 244 PG

o User friedly and fast getting started with MEMS
sensors

Common interface to all kinds of ST MEMS
sensors

et ® s

MEMS data displayed in several views

o™= ﬁﬁﬂku.ﬂ CN=TORE

Access to all settings of each sensor
Examples of usaging ST sensors

e Data from sensors can be stored on hard drive
for further analysis

INTERRUPT

AMS Application RtM  22/07/2013
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State Machine in Unico

State Machine button

¥ Linien

Shabs Machies 11 Slale Machie 12 S

s men @ opc O mio [ONTHI ST @ &[] s men Oorc ®owp sTOP v mfm| | T _ Read, erte and

S @orc O o (R[N @ ®(5] st men Corc @ovp (S0P ¥ mo]| | RSN Visualize the

52 (02 @ oorc O oo [WOP  wfenTHR W] @] sz mem Do @cowp STOR | mxjon —

= . : .. e ( ™

51 s @ 0RC D) Mo (M3 GfINTHZ W oelm| 53 oew O3 ORC @ CMD (STOF v| 0|00 | — | cu rrent State

54 s Goopc O owo (WP &[T @l mwind| 54 mewy Ooopc $hown  STOR \.-| Tk |00 .

: e S & _ WL e machine

55 sl @0FC oMo [BTTHI T = io1| 55 mes) O orc @ owp (STOR w| De{on

— Exbmples
56 06l (81 -DPC O oMD- (T2 W [ GRTHZ - IZRE‘ 56 [D&EE| O OPC (& CMD  (STOP e |]u||]|]
87 e @orc Ooup [z wlNTHze =] a7 pen Qo @ovp S0P o] mfm e e Lﬂad or Save
; ™ £ i '_ i n

a0 (osE] @ OPCC) oWpc [MOP @[T e M| se s O OPC G oD EDP w [Ir.;[l[l. T RREETET State Mﬂﬂh ine

Ll 3 w3 @OPE OpWn [GTTHY wfTH i (M| 55 ey Soopc EcMp (STOP =T
it = 0 e L Loar 5 2
% 590 idk) F OPC @ op [CONT = k11| 510 ) Coopc @ oMp  (STOR w| D00 {‘E‘“E:mh ] Cﬂnflgllfﬂtlﬂn
g 511 |Meady ) DRCE Mo [STOR v 00| g1 péay Croec Goowo (STOP | Do)
- —= == = : o - Pattem

= 512 W4y (1 OPC (2 oMo [3TOP w 0| sr2imecy (3 OfC GhoMp (STOP | meloo

57 1 = (= L ¥ i | -y ¥ 3
= 513 (D O OPE: @ oMo |STOR OO0 | 13 en) O OPC & cHb  (5TOP | o oo
= g e O 0PC® pip [5TOF v mw| S ee) OO0 ®owp 5107 ] nefmn]| |{BMFTIES R to test the State
o 515 (I4F C OPC. @) CHo |5TI.:IF' v B 515 (B6F} O OPC. & CHD _ST_i:I_F" v 0w 00 | Lesd | Machlne

MERE Didalan  Diemanstrabon kit seletad = STEVALMRIETAN (LIEISOH]  Memion 1A 08 Eets  CORFADEMTIAL

—

Each state can be programmed selecting
either the code or through the interface

Lys
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Sl Mt al
Thws 1 5590 e
Tirue - SEKIrag

T 3= B0 s

T 4= 1660 .
Thirshokd 1= 83 g
Fraesiold &= 35 g
BAEE X o 77
WS Oa O

AESET PHTA Y = 0

AESET PHTA 3= 11
FERGH PRI 2 = O
oA = PO

e
T CHTR 2 =8

Unico — Debug mode DISABLED

Actual device's configuration (FS, ODR)

Debug MODE Enable/Disable command

CIE=

STATE MAlETEE 01

START

BESET PHNINE
ik |

State
Machine
Flow

Loaded

Data
Pattern

Waveform
/Info

NOTE: State machines parameters are reported with Unit of Measurement indicated: their
values are related to both corresponding registers value and device's FS/ODR in use.

Lys
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Unico — Debug mode DISABLED

TLpie iy | O WODE SET U el = [
Fdtasa=lp T

J ] SEH STATE MICHTEE @4 STAFE AECHINE @2 &
b e B

Taw 1« | TRE A syany

Vst T TR wa
Tarwr 3w 18 ey

&% I T MMET
s = b" [ —
ST MMET

o | B [ b m

T 4= Klrni

Wik E el
BEGET PMIB =8 | 52 ERET] 4 M LT
L A [ mE | & A

] _

TERiRy o B O S . o s - When DEl::Ug (5=

il | —_ —— disabled it's

T i - possible to
g )

== | = i | Mgt
PHGH PR 2 - 8 57 Je SETP -
Wi — | command and its
58 T i st clicki
L B e o arrows just clicking
gl ) on it
fsn S o
AT —{ & | =B {_!_!_;g
ETT) Eil 0N -
!:.u —| L LT F]
s S =
{rrrua Lo i :“_!...‘,.lfi,_.;:- -
Fortars Fall Wrale- Fg FacTarn Data Sate- .Mz B Gasslos- 397
| Ii! - i
| vem - i %Il\ R
|Caa ;iz:_ .‘: : / HaEE 20 i ek P A B "

/

When Debug is disabled it's possible to visualize the info
of each sample just clicking on it

life.augmented AMS Application RtM  22/07/2013
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Unico — Debug mode ENABLED

Current state

':r'_"“;":“"';“"““ ! DERUG MODE SETUP Ensbid 2 | Lot BT Harrde | Lo T Samplme P | REsET DERLE [ E
e = 7 b =
Daia i 15 STATE MACHIME #1 STATE MACHTME #2 (accordlng tD
e RRnEEEE sTaAT sTaaT Program pointer
Tirw 2210 # HESET POINT RESET POLUT e
firm 42 59 S L value} is
Thigshod1 =10 . .
-E] " A -
et 51 A - | L coommiame, highlighted
::i:s ;-I:nn 1ew 52 [l;_l'er_—'
s o Reset point
TECHTH T = 4 [L58] Gample N-18 [Ax=160 Ays-321 Az=2048 ] :
e Hahieilie A moves aCCDrdlng

i A,L,Q Last Loaded
Sample info

[in LSB]

- aEm—

Tiwws =1

(e ™ to Reset pointer
sk 220 value.

MASE & =) Lo i

MAGK B =1

T — \V\WN’ ~

| : State machines
Bl ¥ & INTERRUPT
— L a n 1 [_n1 A A i ITI o - 1 IT! d L ¥ l_"] - ? evolution
[ Zoom: | le »

NOTE 1: Units of Measurement are meaningless when Debug mode is Enabled;
State machines parameters are related only to registers’ values.

NOTE 2: Boldfaced parameters are REAL TIME updated.

Lys
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State Machine Programs

1.

2.

Toggle
Wake Up
Free Fall
Double Tap

SSYNC

Examples

AMS Application RtM  22/07/2013
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Toggle

TI3 — Oxozh State Machine #1

Timer1=0
STATE MACHINE #1 Timer2=0

Timer3=2

*IA Timerd =0

% RESET POINT Thieshald 1 =0
- HoP 13 Threshold 2 = 0
MASK & = 0x00h
3 L MASK B = 0400k
RESETPNTR 1 =0
PRGM PNTR 1 =0 =
OuUTS 1 = 00h
TICHNTR 1 =1

M1/ 2 9 1 ej]e 1 e|je 1 21 8 1 el 8 1 2]
INT]

Lys
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Wake up

State b achine H1

58

51

Lys
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STATE MACHINE #1

START
-* RESET POINT
} NOP GNTH1 |

cor ">

Timer 1=0mz
Timer 2= 0 mz

Timer 3=0ms

Timner 4= 0 mz
Threzhold 1 = 2656 mg
Threshald 2 = 0 mag
kASE & = OxFCh
kaSkE B = 0xFCh
RESET PNTR 1 =0
PRGM FPHTR 1=0

OuUTS 1 = 00h
TICHNTR 1 =0
[L=B]
+2 000 —
1000 — e
L e —— = = — “ﬁ‘ﬁ"‘ /F":::"_
W
-10800—
-2 ORE—
S BBBBBBBBBBBBBBBBBBBDBBBDBBBIIIIIl1111BBBBBBBB!
INT1

AMS Application RtM  22/07/2013
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Free Fall

se

51

52
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State Machine #1
Timer 1= 100 mz
START Timer 2=0mz

Timer 3=0ms

4 RESET POINT Timer 4= 0 ms

[ Threshold 1 =0 mg
Hop LLTH2 | Threzhold 2 = 750 mg

MASKE. & = 0x28h

| GNTH2 TI1 | MASK B = Ouoh
RESET PNTR1 =0

) PRGM PNTR 1 =0

conT > OUTS 1 = 80h

STATE MACHINE #1

[L=m])
R L=t
-

i = e

e gl - ey
e e

—AeE
BT T
SHl/) EPEPEEEEREPE RGO CeDeRPEPOBOEEOEBE1 60101113119 1171 JII 11131
IMTa

AMS Application RtM
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Double Tap

STATE MACHINE #1
START
p RESET POINT _
50 I HOP TIL | Stgte M achine #1
Tirmer 1= 500 mz
| F Timer 2= 7 ms
- | MO GMIH2 | Timer 3= 40 ms
Timner 4 = BOO g
52 . TI2 LNTH2 | Threshold 1 =0 mg
Threzhold 2 = 2156 mg
3 MASK A = 0=FCh
|
53 | MOP LE MASK B = 0x00h
s RESET PNTR 1 =0
54 | TIa GHTH2 | PRGM PNTR 1= 1
i OuTS 1 = 00h
1 | TI2 LNTH2 | TICHNTR 1 =0
56 < on >
[LsB]
+2000—
+1 8008 — 4
/ -~
B _ el
-18898—
-2000

M1/ peePPEP111111112234445555555566666666666666666666667888999 EBBBEIHBBBBBBII 111

m INT1

life.augmented
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SSYNC

Sple W ecte B1
STATE MACHINE #1 STATE MACHINE #2 Tai1=3
START START {ﬂi:ﬁ
o RESET POINT _* RESET POINT Timei 4 =0)
Sa |4 i : “IM"‘E
e | I SSHC | Theshakd 240
MASE A = Db
51 ————— wop T | nop TI1 MASK B = (x00h
RESET FNTR 1 =10

” e | rwe i Pnewmmieo
3 . —é TICNTR 1 =2
<3 1 Wop | - CEE = A TR

Timer1=3

54 p—— WP | TIl | Timer 20

Times 3=10

Timei 4 =0
— T > Thieshoid 1 0
Thieshold 2 = 0
MASK A = (h00h
MASK. B = Gl
HAESET PNTR 2 -0
PRGM PNTR 2 =1
OUTS 2 = Dk
TICNTR Z2=-D

W ©e©0 111312333333 333333444a5[U]0011112333333333333a44as5[T

i Alasdadiaaidaziaaatiiiiadiaia il iiazayMiiaaiaaials

Lys
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Documentation & Support Tools

Datasheet, Application Note

Evaluation Boards

PC Graphical User Interface

Technical Support

AMS Application RtM  22/07/2013
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- ST MEMS products website

» LIS3DSH datasheet

» Application Note AN3393 LIS3DSH:

3-axis digital output accelerometer

Lys
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£_ AN3393
7’ Application note

LIS3DSH: 3-axis digital output accelerometer

Introduction

This document is intended to provide information on the use of and application hints related
to ST's LISIDSH 3-axial digital accelerometer.

The LIS3DSH is an ultra low-power high perfoermance 3-axis linear accelerometer belonging
to the “nano” family.

It has dynamically user selectable full scales of £2g/+4g/+6g/+8g/+16g and is capable of
measuring accelerations with output data rates from 3.125 Hz to 1.6 kHz.

The self-test capability allows the user to check the functioning of the sensor in the final
application.

The LIS3DSH has an integrated first in, first out (FIFO) buffer allowing the user to store data
for host processor intervention reduction.

The device can be configured to generate interrupt signals activated by user defined motion
patterns. To do this, two embedded Finite State Machines can be programmed
independently for motion detection. Each State Machine has 16 states.

The LIS3DSH is available in small thin plastic land grid array package (LGA), and it is
guaranteed to operate over an extended temperature range from -40 °C to +85 °C.

Documentation

‘ﬁ LIS3DSH

MEMS digital output motion sensor

ultra low-power high performance three-axis “nano” accelerometer
Preliminary data

Features
Wide supply voltage, 1.71 Vio 368V

m Independent IOs supply (1.8 V) and supply —1
voltage compatible
= Ultra low-power consumption LGA-16 {3x3x1 mm)
m Zgid - a of ‘accaleralions with output dafa rates
lsoak from 3.125 Hz to 1.6 kHz.
2 i .
w I*C/SPI digital output interface The seif-tast capability allows the user to check
m 16-bit data output the functioning of the sensor in the final
m Programmable embadded state machines application.
w Embeddsd temparature sensor The device can be configured to generate
m Embedded self-tast interrupt signals activated by user defined motion
pattems.
= HS The LIS3DSH has d first in, fir
: ? a an integratad first in, first out
m 1000 7 hick: shoek surcmabaty {FIFO) buffer aliowing the userto store data for
m ECOPACK®™ RoHS and “Green” compliant host processor intervention reduction
& = Tha LISIDSH is available in a small thin plastic
Applications fand grid array package (LGA) and it is

guarantesd o operate over an extendsd

m Motion controlled user intarfaca temparatura range from 40 °C 1o +85 °C.
m Gaming and virtual reality
m Pedometer Table1.  Device summary
m Intelligent power saving for handheld devices
) b Oraer | Temparature | oo\ 200 | Packaging
m Display orientation codes range ['C]
m Click/double click recognition LIS3DSH 4010 +85 | LGA-1E Tray
m Impact racegnition and loggi
T o ik LISIDSHTR | -4010485 | Laaqg | 12P2and
m Vibration monitoring and compensation regl
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Pedometer Based on State Machine

« Embedded 15bit step counter

* No pedometer firmware on Microcontroller

» Microcontroller can read pedometer in polling

« Automatic interrupt generation on stop walking sequence
« Automatic interrupt generation on every step

 Ultra Low Power consumption

» Strong anti-false detection

Available upon request

Lys
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STEVAL-MKI109V2

@R
'

™ § el o
| I'

e
= 3 _pk_’.li =
] g

STM32-based MEMS motherboard
compatible with ST MEMS adapters

» Firmware upgrades are possible via DFU
» Source codes available including low
level drivers for STM32

Lys

life.augmented

Evaluation boards

Daughter board available:

LIS3DSH
STEVAL-MKI134V1

Note: Schematics and Gerber files are

available under evaluation boards webpages
in internet

AMS Application RtM  22/07/2013



Unico Evaluation Software

* Unico is Graphical User Interface (GUI) for PC (Windows based)

 Designated to be used with STEVAL-MKI109V2 and any MEMS
adapter board

=]

STEVAL-MKID36VT (LPRA50AL)
° C t STEVAL-MKIDS7V {LPRA30AL)
2 STEVAL-MKID38V1 {LPRAT0AL)
onnection Unico e W A
STEVAL-MKITO5V1 (LIS3DH)
STEVAL-MKI108V1 {LSM303DLHC)
2.0.0.0 STEVAL-MKIT07V1 (L3G4200D)
° U S B STEVAL-MKI107VZ {L3GD20)
STEVAL-MKI108Y1 (3AXISMODULE V1)
STEVAL-MKI108Y2 (3AXISMODULE VZ)
1100 (AISIDONNY

° . H _ B RS o] [
Bluetooth — with STEVAL-MKI132V1 Y ‘

Click to download

PLOT

Lys
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Analog, MEMS & Sensors (AMS)
Application Support Team

... is providing technical application APPICANBITSUPPOrTSEVICETCArd

support for customers, designing in ST o ™"

Analog, MEMS & Sensors products, in ZIM

projects agreed with local EMEA ST AMS Application support

sales office / Technical marketing team Free senice for preferred cuomers

° So|ving Czech Republic W st.com

answering detailed technical questions

» Product and Application problems — Application Support Team Focus

tions

* Providing

» Design consulting (Schematic, PCB and
Software)

Analog RF

}Ei
Help Desk

A “ I 1~y
> APPICA

*Sub-GHz . *MEMS
=Bluetooth LE =) leters Microphones
s &5 =Amplifiers
Audio
Processors

\ 3 [ =,
IV o

e Technical Trainings

Al

-Environmental

... and RF IPD/IPAD RF Baluns

[1[ Contact email: AMS-support-EMEA@st.com
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For more information

Languages EN | EN

* Web site: www.st.com/mems

‘ ’I life.augmented | Search B

Part Number/ Keyword (&) Cross Reference

Products ications Support Sample & Buy Contact My ST Login

« AMS-support-EMEA@st.com

* Your technical support

MEMS and Sensors

MEMS and Sensors
Accelerometers §T's sensor portfolio includes MEMS {microelectromechanical sensors including .
Gyroscopes accelerometers, gyroscopes, digital compasses, inertial modules, pressure sensors and Online Support
Pressure Sensars microphones), temperature sensors and touch sensors. With more than 3 billion = -
Temperature Sensors microelectromechanical sensors shipped to customers up to early 2013, ST leads the Online Support
° Petr STU KJ U N G E R Touchscreen Controllers consumer and mobile MEMS market {source: IHS, MEMS H2 2012 special report). FAQ
e-Compasses Sl-ohers; 2E Communities
. . INEMO-Inertial Modules
. o — X d s ning
° AMS Technlcal su pport Eng|neer‘ EM EA ::srg:crl!u:ezznaor portfolio, from discrete to fully-integrated solutions, to fulfill every g
= High-volume manufacturing capacity to provide cost-competitive solutions, fast time-to
Resources -market and security of supply Featured Products
= High performance sensor fusion to improve the accuracy of multi-axis sensor systems MEMS microphon
in order to enable new emerging and highly-demanding appiications, such as indoor Hig : p nl::lluf" L'\f, i il
1 sound gu nd s

. . navigation and location based services s
® Vl ad | m | r JAN O U S E K Sﬂﬁl‘%rm 4 Htg;\-!evel quality products, already tested in different application fields, including form facior

mobile, portable, gaming, consumer, automotive and health care (more than 2.5

Flyer (8) billion pi i AF" pross =
pieces shipped worldwide) 5 0 mbar absolute digitai
. Product Presentation (3) » Multiple dedicated sites to MEMS foundry, assembly and testing lines, with in-house B o E
: i , as . v utput barometes
e AMS Technical support Manager EMEA Technical Note (3) e output Earometer
User Manual (21) L3 cope
Publications FO o £2000 dps FS,
Softw oul ding immunity to audio
oftware Sensors Smart sensors, sensor hub noise
Hardware
Smart sensors.
= Accelerometers ® &
= or i embetided core: Featured Videos All
* Gyroscopes INEMO Engine
\ ’
» E-compasses, magnetometers
« INEMO Inertial Modules Sensing the future
. @ with MEMS
* Gildas.HENRIET@st.com i : '*
Temperature sensors ilemo engine software

* SENSORS Product Marketing Manager EMEA Touch sensors Sihiiad

Lys
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