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3.2.1 FiO Std Board

71/ 328Ei0\ Std Board
. S Y 4 .
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S/d v o ' o
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2. ARM 32-bit CortexTM-M3 Processor(STM32F103RET6)
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NUIAND 496Kbytes available flash memory

aowIWd nazan Transn TuiiRileld Blockset

¥aoa LED 3 @1 flo fuas divaes @137

2 user login (H/L)input jumpers Mode selection switch ( see details under OPERATING
MODES section)

anudumuliua 14 10K

IC gy Yy 141a13193 514 (0.33F) capacitor as RTC backup battery

¥041d MicroSD

Four built-in operating modes selectable via jumper setting

RoSH compliant(Real Time Operating System)

AAUYDY FiO Std Board 118z RapidSTVI32blockset

1.

\1'18(Graphical Programming)

2. 152 (Rapid Prototyping, Simulation & Model-Based design)
3. 51 luwmg
4. m@ﬂﬁm{mmgw%ﬁmﬂﬁu (MATLAB, Kcil) ’7{0
5. E?ni(ﬂLL’Jil{lI1ﬁ§§1uqmﬁ7m?u(AR1\/‘:A‘g@®&% Processor)
aginaiu :
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1. RapidSTM32 Blockset version 0.3.6.1beta ﬁ§azaa§%’uﬁ1wajﬂi1
2. Matlab 32-bits 2009 (version 7.8) H3e11055uM i1
3. Simulink 2009 (version 7.3) w?an@ﬁu?ﬂmjﬂ'jw
4. Real-Time Workshop 2009 (version 7.3) %38 Simulink Coder W3p12055u# Insin 1
5. Real-Time Workshop Embedded Coder 2009 (version 5.3) , Simulink Coderﬂ?i’)ni’]{ ¥

d‘ 1 1]
Py

Real View MDK for ARM version 4.0 #3011055u# 11i1n



7. Microsoft Windows XP SP2 130179351 1%1in

Jd o { 1 1
8. Microsoft .Net Framework version 3.5 #3893 %un lrun

EXT USB J5 Select External or

USB as the source of — External supply input
ﬁ power supply (15VDC Maximum)
LI |
RS232 (to Cono i
USARTI Module)
- = m 3.3V (upto S00mA)
GND Tx Ry regulated output for
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J3USBc ct/
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Connect
= = | Power ONLED
USB dataline ||
. | Output from 10K
connect/disconnect | =
ALl A2 ANl A2
(] u] [w] | Onboard LED user
L input erabled/ disable
Disconnect € by J4
Onboard LED
2 P Enable C6 Hor
- capac
enable/disable setting backup 10 Vaar
3 L]
36417 Omnboard digital I u
user input Enable Disable
g
- . ............. ! High capacitance
P capacitor C6 as RTC
backup battery
16 n
Program Mode
Mode sclection switch {4 LED
(sce details under
OPERATING MODES
section)

‘.
PRG SW1 —r H i -
.............................. s R pe
i
Mode Select J9 E ' ﬂ E

USB  RS232: User  MSD

IAP IAP | PRG
.
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3.2.2 1503 TAN 139 3 AU (MMAT361L)
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TyaaUAMUT VY 3 unu (X, Y | Z) @110301800529 U1 Gravity 1@ £1.5g uag +6g 19
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18! Output 1 Analog Tae PCB 410 ‘yl,ﬁllclgﬂ Voltage Regulator 3.3 Volt Mldenunga

Supply Voltage 16 2.2-16 Volt
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Pin No. Pin Name Description
1 N/C No internal connection Leave unconnected
2 XOUT X direction output voltage
3 YOUT Y direction output voltage
4 ZOoUT Z direction output voltage
5 VSS Power Supply Ground
6 VDD Power Supply Input
7 Sleep Logic input pin to enable product or Sleep Mode
8 NC No internal connection Leave unconnected
9 Og-Detect | Linear Freefall digital logic output signal
10 g-Select Logi¢’in in to select g level
11 N/C Unused for factory trim Leave unconnected
12 N/C Unuse ctory trim Leave unconnected
13 Self Test wf Inputipin to initiate Self Test
14 N/C Unusedfor factory i

17



< J o 1 @ dyd J Y 1 a [ dy
I UIEDTIANINNLTI 3 LOU AU IR qﬂiuﬂTi?TQﬂjllﬂagﬂﬁﬂTQﬂﬂu

18

DYNAMIC ACCELERATION
Top View
+Y Side View
T : T : T : T : T : T :
161 15) 14} 13} (2} {1}
T — g
X 7. Y +X +Z g 4
T = s3]
1": |": |“: 1= ’: f“‘ 157 ’:
181 191 j10] 11} 112} 113,
BE
14-Pin LGA Package > : Arrow indicates direction of package movement.
STATIC ACCELERATION
Direction of Earth's gravity field.*
Top'View
o} is. G Py
k3 Ty 7
c ;{o Side View
rg’%} 3 ra. 2 K¢ ®
:2: (el -r\ 1 i alligy > ,aigw P
=i g Xour @h aﬂlnnl‘u o =] |
e v ra ur @ +1g =245 o ! i Bottom
ok | p== ) (il
Fo e i ou1@°9 165V P " Xour @09= 165V
=) 13- e ©= Your @09= 165V
=5 ra = Le | 2y, @+19=245V
(&7 & ] B S
_'_',I = '_____J, S T Bottom
L ey L L2 |
|": IE:
. TR A ; | ; ] |
Xour @ +1g =245V HERCII L BT G-15=088V op
Your @09 =165V - i @0g=1.65V Xour @09 =165V
EERENR HEd our Your @ 09 =165V

our @09= 165V

Xour @05 =165V
Your @-19=085V
Zoyr @0g=1.65V

Zoyr @-19=085V

* When positioned as shown, the Earth’s gravity will result in a positive 1g output.
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3.2.3 X-bee (ZigBee)

ANHAULNINNUV Zighee

[ I~ Y] y
e Tdily 3 uuy dail

1.

. IS Y Ay A A A 1 ' . @
Coordinator UM U INAITWNITEDNT LGB@NIENL?‘IT(’JEU”IEJ 321319 End device NV
Router “I/ﬁﬁ] Coordinator N.Cdbrdinator @91} 200U Ti%l@ Coordinator N1J Router
o o ] d' 1 Y o c’dl (] A [l ] 9 oy Y [ d’
ﬂmuﬂmgmm1/1@g“lmuqﬂnmmg“lmum@ma llilal‘ﬁclﬂﬂu @jllﬁﬂﬂﬂﬁﬁﬂ\i

@ Y £ A Y
N1FAANITLTUNN G]S\?LVIfJﬂJulﬂﬂU FFD

. & 7 4 v qYo < sa
2. End-Device 1uginiaidaignvda ga025ulsdyanaannduseindaien
Hq 9 o ° o = Y o A dtﬁg} 1o

Tagi ldwasaudalumsiie ey l9nwRFD w3 FFD U1nsgiyuegnu

< saq ¥

eI 149

a9 Ao 1y 9 1 A Y g  ya
3. Router UHINEUdsUaya ludumiinie vo dmsovieuasnidunianlnanges
4 Y Y Yo A
F99zdodlwna1noynge
paanAlaenaly
® aAwud UM : 2.4 GHz
®  gpINIA : U g IMAI DY Whip
o ' A
® 5zaziiins lusy : gaga 300 Wa w3913z 100 was
o F2 . . = 4 =

® 52oININAMDI (VD line-of-sight) : gagad 1 Tua wiodszum 1,500 was
® fdea: 60 mW (18dBm)
o anuhlumssuasdynna : -100dBm (1% packet error rate)

o s o ' s 2 A 9 Yo <
®  MIIMINUVBIVINDTA : TWNIOMHUARIUNNEDUAIIT X-CTU 1o 1H9iannilu

19

a o % [ I Aana a
- auwmzmaaﬂmmmq%iltﬂadaﬂgm1ma$u1aaﬂgﬂu@%ma ﬂ')'lllﬁ&aflﬂ 10 Ua

D

J aa
UNALDTIANAAINDA



20

® YUIA: 0.96 x 1.297 11 13D 2.438 x 3.294 IBUAWAT

o liidse: 288933V

o aszualih : dodedoya 215ma Fudeya ssma tosndt 10ua TuTvuaaandanu
e +3.3v

® guuiildau : -40 19 85°C

anauAgumsdemsdoxa

o qunsahnuiluailnsalinmaesuazaalld

o Sasnieneadeyardiuaiuing : 250,000 dade3ui

®  ATININENEATYADUNTY (VBALTA) : 1,200 114 115,200 TaaoIud

o juuuylassiedoyaiisosiy : 196090 (Point-to-Point) JAROHA189A (Point-to-
multipoint) tazidniu 1av 191 ns alanuana 311911 IEEE 802.15.4

®  MIARNUBAATE : PAN ID %04 (Channel) L1az10AATE (Addresses) TIHTULLOAATE
TN UATH ALDAATA |A1ARDY 65,000 51 a0

L mﬂiuiamumiﬂizmﬂﬂﬁu : DSSS/(Direct Sequence Spread Spectrum)

o 50eSUMIIOTT UL APL UL AT commaid ainsafua ldiumasesiling
X-CTU

® MITUIDININITI: anTTOmsM . (FCC Part 15,247) OUR-XBEEPRO

uALTON (IC)#2148 RBEEPRO
g3 (CE) ETSI (Nfina4e4g4ga 10 dBm)
211 00SNYCA0378 (NI 9gaga 10 dBm)

(Y] Jd o
ﬂ]ﬁ‘i]ﬂ‘llﬂllﬂa X-bee uazﬁanmu‘lumimam
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{ @ o o o
M13°199 3.2 M39A1 Tuga X-bee tazilandulunisiam

N FOUYMINNY
1 dy
1| Vec e Ivlides +3.3v
2 | DOUT : vuodnaddoyaoynsu
3 | DIN : Bunasudoyaoynsy
4 an ]
4 | DO : VIRIANAAINDA ¥O 8
5 | RESET : ¥1315a1an (Active “0”)
6 | PWMO/RSSI : YUD1AHA PWM %04 0 LAZU D IANALAAIANLTIVOINT T Ud a1l
7 | PWMI : w1018 WA PWM %04 |
g | Tildam
a o W Y o 9 =
9 | DTR/SLEEP_RQ/DIS : viaunaivdaya livgarianud lvuaadail
A I a an [}
130 WUNBUNAAINDATD 8
10 | GND: 91¢i0ns18
11 | AD4/DIO4 : 11BUNADL1ADN 4458110 UNAI0 1 AT 4
12 | CTS/DIOT : duwe i Ud a5 Taya01n Taas (Clear-To-Send)
THlumsnruquivindms fudidoyd o ilpdhd unaednaainea 7
13 | ON/SLEEP : vuansaoidmnaaiiaa
' o A ]
“17: ag“luiwmw%n_uﬂﬂ@ \),{’-’
1 = } Y
«; ogluTnuaadyl v ~ A49
” N ggnaluiab®:
1 @ Aa o [ @ I Aan
14 | VREF : viaensaaudssdmsyluganasdyapaez uiaeniuaineanislu
X-Bee
15 | Associated/AD5/DIOS : YMAAIADIUMIBIFOUAD HIDUDUNADZUIADN 5
130 VIDUNALDIANAAIADA 5
16 | RTS/AD6/DIOG6 : v dnaLssanunionlumsdtioya (Ready-To-Send) 19nrunw
@ 13 19 A a A a aa
TINIEMITVAUDYA HIDIUVIBUNABLUIADN 6 13D UVIDUNAATNDA 6
17 | AD3/DIO3 : MIBUNADLUIABN 3 H30 VIDUNADIAHARINDA 3
18 | AD3/DIO2 : MIBUNADLUIABN 2 W30 VIDUNALDIAHARINDA 2
19 | AD3/DIOI : MBUNADLUIABN | H30 VIDUNALIAHARINDA |
20 | ADO/DIOO : MDUNABLUIABN 0 3D VIDUNADIANAAIADA 0

q




3.2.4 AeuiuAesliAln

511 3.9 Ao UADS IHATR Acer Aspire 4740 332G32Mn

v a § Y
qmauummﬂeuwamﬂﬂuﬂun

CPU - vivedszunana :  Intel Cof@hi3-330M processor (2.13GHz, 3MB L2 Cache)

GPU - M3A90 uaaing :  NyidialGeForce 3 10M with up to 1243MB TurboCache

Chipset : Mobi | HM55 Express Chipset
Memory : 2048 MB DDR3-1066 (7999 4 GB)
Hard disk : 320.GB HDD54004301¢10119)
Optical Drive : DV D-SuperMulti Double Layer Drive
sruvigiams %_) Linpus Linux BE \),J\(')

~

e B

o gy
HUIVDLTAIND : 14 ¥ 11UY TFT LCD HD Acer CineCrystal LED- Backlit

ANMNAZIDEA 1366x768 Pixel (5@316’3“ 16:9)

GPU - M3A90 UaAdNa :  Nvidia GeForce 310M with up to 1243MB TurboCache

Wireless Lan : Intel Wireless WiFi Link 5100
Bluetooth : Integrated Bluetooth 2.1+EDR
USB: 3 %99 : USB 2.0

) a 1 A ¥
HUULYiA mm‘iahﬂanmmaiquau"lﬂ
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3.3 MIMNUVDIIZUY

1 o [ ' 4 P 9 <3 % 1
1. ﬂ1ﬂﬁ\ﬁ’”ﬂ15ﬁ\1ﬂ1ﬂ’nmﬁq%1ﬂﬁ1§ﬂl!35ﬂﬂﬁ$ﬂ@ﬂqﬂﬂjﬂ LFULEDTINAITULIN 3

'
v A

4 T W 1 ] o i o o
Llﬂul‘d]fﬂllﬁ’ﬂﬂUFiO Std Boardttag X-bee Iﬂﬂﬁ’\imu X-Bee mﬁnJu Router VlﬂEN X-bee $17UN
< .
L‘lJLl Coordinator
2. mytszunanaszru Tlsunsunad1a 131y Fio std Board Taslda1 Threshold 1u
= =}
msulSeuneusazlssuiana
o Y o Aad . o [ A
3. A5 925U TA8  X-bee AIT]1 Coordinator IABIERINSUAAINATIBNIUHNIUN

Y a S A Y a d?
UUIIDABDUNAADINUNITUNAUINAUY

a o d d v ¢ d ¢
34 msmemiﬂmnsumu@mzuumsmammmmsﬂ!muazmsainqﬂnsmaﬁﬂms

4
Tumsi@euTdsunsuiu Tumasunagaagy 15 X-bee lumsdetoyaninu

k4
[

Y 0 Y o
Quuti'ﬁlzﬂﬁ)\iﬂ'lclﬂ X-bee NIATULATN

sannsoaanonu'ld Tasldlsunsy X-CTU i

[

Yo
PPN U

—

1. Aadalalsunsu X-CTU o3 suIgand luadyiinaes
Y
2. AndaTuga X-bee adlliiloax-beeUSB Adapter

I
o o
)'j:r - 2 2\9\}
113ginafulad®

v
51071 3.10 m3AadeTuga X-bee AIUUUDIA X-bee USB Adapter
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3. Waldsunsy X-CTU wagnaiju Test NONATOUMIITONADITZHIN X-bee N1

Tilsunsu X-CTU Mannsaaadenn Tdnie Tl mindadenu ldazlsinguinaadawanis

a 1 9 dy 9 [ d‘
ANABLIASUDYAUDI X-bee L‘]JE]\‘]GI‘H@NETJ‘VI 3.12

e
BB x-cTu

About

PC Settings I Range Test | Teminal | Modem Configuration |

— Com Port Setup
Select Com Port
Standard Serial over Blueto..[COM4]
Standard Serial over Blueto...[COME)
USB Serial Port (COM3)

[ |
Host Setup I User Com Ports [[Net

APl
[~ Enable &P
I~ u

—AT command Setup -'
!’ ASC|jghHe
Commend CharactefCC)|* ?B I

-
Guard Time B@[BT |

—Modern Flash ﬁ‘
I Nﬁud cha . .!

2

fece |

Baud

Flow Control I NONE - I

ISBDD v [

Data Bits

Parity m

Stop Bits |1 vl
Test / Query |

eponse Timeout

1000

[ '/"‘ I [
v ﬁﬂll‘lﬁilﬂg‘Ej E : |

g1 3. 11dhene Tsunsy X-CTU

Com test / Query Modem

Communication with modem..OK
Modem firmware version = 2047
Modem type = XB24-ZB

Serial Number = 1342004084D9BD

A Y F2 a '
Z‘ﬂ‘VI 3.12 UUIAULWINANITAARND
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o :1, a g U
4. vidsnniuaan ldnun Modem Configuration UaInAYN Read 11N50U Modem
. Y A A J v
Parameter and Firmware %ﬂﬁﬂgmaga%qumaﬂu@a X-bee (Modem Type) ¥olandu

@ a o 4 1 a 1 @ A
N UNDTTUVOUNTULIS LRASAWITIUNDTANNE Y’NE‘]J“VI 3.13

BB [coMg) X-CTU il

Modem Parameter Profile Remote Configuration... Versions...
PC Sellingsl Range Tes!] Temminal Modem Configuration I

—Modem Parameter and Firmware Rarameter View | — Profile Versions

Read | ‘Wiite | Restore | LClear Screen Save Download new
[T Always Update Firmware  Show Defaults Load VErsions..
Modem: XBEE FunctionSet | & 1| Yersion
[xB24Z8  ~||ZIGBEE CODRDINATOR AT RARE R
R ol -

----- B (391D -PaN ID

----- B (1FFE) 5C - Scan Channel
----- B (315D - Scan Duratioh

----- Z5 - ZigBee Stagk Prol
----- B (FF)MJ - Node JgiRTime
----- B (99) OP - Dperating PAN
----- B (9605) 0I - Operating 1
----- B (12) CH - Dperating Channel
- B (8) NC - Number of Remaining Childien
£y Addressing »

----- B (126200)/8H ~ S erial Number High

----- B (4044D98D)Sle- Sera Niirber Low

I
3 HO”“'M L("P\' Nw

..... B (FFRADL - Des
----- BO r-n'-&r;! s | dentifier

----- B () HH [)Er 6 5
----- B (0)EH - E:f.:..ad-::.:sa%m ﬂ[U‘a .
..... B3 (EF1 AR . Manita.Nine Raita Rraadeact Tima
Change networking settings

[COM3 [ 9600 8N-1 FLOW:NONE XB24-ZB Ver2047 |

] k4
317 3.13 wamseuA1IN Tuga X-bee NBUMITAIM
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4 Y
o o 1 @ o o v o .
5. aammssudadoyaliny X-bee Tasiimsasm i 1 aniluTvua Coordinator (Rx)

2 v g = A 1w
ag an 19]’3&’1]1!1141!@] Router (Tx) Tﬂaumn%amaﬂuuumw

P
BB [com9) X-CTU ‘.E'—x_ BB [coM10] X-CTU =1l
Modem P er Profile Remote C i Versions... Modem P: Profile  Remote C Versions...
PC Sellingsl Range Test] Terminal - Modem Configuration I PC Set!ingsl Range Tesll Teminal Modem Configuration I
[~ Modem Parameter and Firmware — — Parameter View - - Profile — ~ Versions ~ Modem Parameter and Firmware — ~ Parameter View | - Profile Versions
Read I ‘white I Restore ] Clear Screen Save Download new Read I Wiite I Restore Clear Screen Save Download new
I™ Always Update Firmware Show Defavits Load versions... I~ Always Update Fimware Show Defaults Load versions...
Modem: XBEE Function Set Version Modem: XBEE Function Set Version
|><BZ4-ZB v] ZIGBEE COORDINATOR AT j 2047 XB?AZB I ZIGBEE ROUTER AT ;I l??A? "I
=4 Networkin -
39) 1D - P&N 1D
(1FFE] 5C - Scan Channels ‘
- [ (315D - Scan Duration
. @ (0)Z5 - ZigBee Stack Profile B (0)Z5 - ZigBee Stack Profile
- [ (FF)NJ - Node Join Time B (FF)NJ - Node Join Time
- [ (99) OP - Operating PAN 1D [ (0) Nw - Network Watchdog Timeout
- [ (9605) OI - Dperating 16-bit PAN ID B ()Y - Channel Verification
H (12) CH - Operating Channel B (0)JN - Join Notification
[ (39) OP - Operating PAN ID
[ (9605) 01 - Operating 16-bit PAN 1D

- [ (4) NC - Number of Remaining Children
&2- eﬂ Addressing
- [ (134200) SH - Serial Number High
- [ (4084D3BD) 5L - Serial Number Law
- @ (0) MY - 16-bit Network Address
= E [13A§UD] DH - Destination &ddress High
[ (4044D44C) DL - Destination Address Low
- [l [JNI - Node Identifier
— @ (1E)NH - Maximum Hops
- [ (0) BH - Broadcast Radius
B3 (EF1 AR . Manito.Nne Rante Braadeact Time,

Change networking settings

[ (12) CH - Operating Channel

[ (C)NC - Number of Remaining Childien

4y Addressing

[ (124200) SH - Serial Number High

[ (4084DA4C) SL - Serial Number Low
FBES] MY - 16-bit Network Address
[134200) DH - Destination Address High

[ (4044D39BD) DL - Destination Address Low

T TR - Mele Trlamnmar

tworking settings

-N-1 FLOW:NONE XB24-ZB Ver2247 |

[COM3 | 9600 8N-1 FLOW-NONE XB24ZB \Ver204

router

Coordmator
7@
‘\

"o
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Write 5084nA3 GUNAAIUA1Y9IMTIIA1 Modem Configuration 92

9 4 9 ¢ o o ' o g
UEANUDAINNLINBDLIITDIUNITUNINIU mmﬂumgﬂ‘w 315 BEAINMINIHUAAUTT
7
qNYT
-
BB [comg) x-CTU = L=
Modem Parameter Profile Remote Configuration... Versions...
PC Settings | Range Test | Teminal Modem Configuration |
— Modem Parameter and Firmware Parameter View | -~ Profile Versions
Read I Write ‘ Restore | E lear Screen Save Download new
[~ Always Update Firmware Liiho,w Defaults Load VeIsions...
Modem: XBEE Function Set [ L1 Y ersion
[xB24ZB | |ZIGBEE COORDINATOR AT vl |e0e7r |
E- ':3 Networking R
- [l (99)1D - P&N ID
- [ (IFFE) SC - Scan Channel
. [l (3) 5D - Scan Duratigh
- [ (0)Z5 - ZigBee Spagk Pro

. [l (FFINJ - Node JOR Time
- [@ (99) OP - Operating PAN
. @ (9605) 01 - Opeérating 1
- @ (12) CH - Dperating Chafnel
B (&) NC - Number of Remaining Childen
= Pj Addressing

- @ (1382001 SH - Serial Number High

- [ (4084D3BD)SL - Serial Mumber Low
- [l (0] MY - TBbit 'etwolkAddress
- B (138200) DH* De st s

/

E F‘]%Jofz?lgmhhﬁr | N{o

h [‘|E munm HHD\ 90

- B0 BH - bia nﬂ[ulaaa 2

Getlmg modem type 0K
Modem's firmware not updated
Setting AT parameters..0OK
Write Parameters...Complete

| 9600 8-N-1 FLOW:NONE XB24-ZB Ver2047 |

[COM3

310
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1 o 1 @ ] a {0
758N TNATOU X-bee tunsnsudatoyarinuldnse li Tasaan lufuny

:: @ a 4 [ 1 [ [ { {

Terminal ¥99M19@0IA HdMUNTon1W Minsvdedoyanula azilsingasgla 3.16 Taeh
{4 [ { [T~ : a

Joanundeziuduas nazdennun Idsuiludidu

- -
BB [cOM9] X-CTU el BB [COM10] X-CTU

(o[ E] &
About XModem... ’»Abou! XModem...

P

PC Settings | Range Test  Teminal | Modem Configuration | PC Seltings | Range Test  Teminal | Modem Configuration |

Line Status Assert 1~ Line Status Assert
= = Close | Assemble| Clear | Show e = Close | Assemble| Clear | Show
’i l%DTH v [RTS v |Break ComPort| Packet | Screen| Hex fe o | DS HB_TH v [RTS v |Break ComPort| Packet | Screen| Hex
hello

- helTo =
hello hello
I am X-bee A I am X-bee A
I am X-bee B I am X-bee B
|

-
V7 e

2 s
510 3.%}5’bee ﬁmiiuﬁwm&ﬁ%@mmu X-CTU

Nenggnaluiad®:

[COM3 9600 8-N-1 FLOW:NONE

|Rx: 20 bytes [
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A Y . 9 o s =< q9 ~
1919991015119 FiO Std Board 1umsas1ae1sauds 1519919 MATLAB lumsiieu

[ Y

Tisunsu Taold Block Y04 Simulink TAsNdUAULINTI9ZRINTFOUAD FiO Std Board N1l
a s Y oY Y A LY 9 9 3 2K o A 1 .

AN mes luaynIamnsoyeusonu lanow udrnniudsimsiyenae FiO Std Board

] o ' A A ' 2 2o 9 <

AN LU IANNIT 3 1N AT X-bee tHosouaatasantiinmsasuaenlullsunsy

. . o Y

Simulink MATLAB a11150911 19 1ag
o A 1 . ~ A a Iy Y &Y o Qs]l 1 .

1. M5 %NND FiO Std Board lifinSesnouiiumes Iuaijn uagiin1sase Fio

Y Y
Std Board IriegluTruallsunsuTaeluTwuail Fio Std Board eansodsa Tlsunsuriuma

9 9

USB tagaa Fio Std ¥4 1uTvua Tsunsy Tagdsa1 Switch (SW1) uag jumper (11, 12, 19)

[

1 1 A
a9 3.17 uazdoanaily Reset 110AIATMA Jumpers 1182 Switches 1147

u

J4 Enable LED1 [ J3 Enable
and LED3

SW1
To Right

J1 Enable
USB Link

v 9
37 3.17 M3AIA1 Jumper 1Az Switches

2120 T1/51n3u MATLAB nagaumiirouss lagnitnaounimirouas lagnun

'
(2

o . [ . L4
MAIDVUNI1 Command Window request_productinfo(‘usb’,‘name’) M INVBIAUNT

1oNAvaZ1)31ng FiO Std #agili 3.18
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) maras 780 Ra00e) o x]
File Edit Debug Deskbop ‘Window Help

ﬁ B | & % ug ) Lo |h ﬁ % | @ ||C:'|,Duc|.ments and Settingsipatriki My Dauﬂ;l )
. Shorteuts 2| How bosdd |2 What's hew

C. ™ O & x| [Command Window ? work. O 2 X
)My Fr reguest productinfo|'usbh', ' name') ﬂ - 3 28
[i]... = |petem. B Name +
= ans = ans
Details
Fi0 Std 4 | ]
.
.&}}| ':ﬂmELLL.DaxI
Select a file boview d ;I
;----request_p
! clc
E-----r|=_-quest_p -
« | _ <| | 3

s
g

OYH i

31071 3.18 M3 NaePHN 5P YAD FiO Sta Board

1 Y Y v
van'linuvesa sz 1sanguiadng Broed 319319 WidhTuduaeun 1-2 Tna

nw”‘\v 1 o [l P

e
Mo valid Fh]?%’degpé ﬁ'DIrHTDtid as

b ake zure that the target iz connected and set in 5B [AF mode.

a Alzo make sure that vour spztem haz at leazt Microzoft MET Framewark 3.5
inztalled.

'ou may check whether Mizcrozoft MET Framewark iz installed and which
werzions [if any] by running the following code

javazcript: alertinavigator uzergent]]

from Internet Explorer AL edit bow, Af least MET Framework verzsion 3.5

iz reguired.

gﬂ 3.19 uAA4 Error o inuuesa
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[ ] F4
Lﬁ@ FiO Std Board ﬁ?llTi0“I/ol1ﬂ"liL%ﬂﬂﬂﬂﬁﬂﬂﬂﬂwmﬂﬂﬂﬁl!'g’l ﬂWﬂﬁuﬁ']ﬁ'lﬂWi
A g o ' Y o . o Y <
IFDUNDLEULEDTIAAIULIY 3 UDU 1AL X-bee 1 UINU FiO Std Board Lm%'ﬂ'lﬂ']iﬁ'i'l\?‘i_laf]ﬂlu

T150n5% Simulink MATLAB tWoag Tusunsuasliuy FiO Std Board Iasnamiadaiiiag

4 i1
A o

9 4 o R I 1) a 9 Y 3 A 1
HINWIITALLIT VYU L‘WE]TI'IHJU?ZU?JGITJ%%?JWQ@]T’]??Nﬂ'Ii‘l’iﬂﬂﬂiﬂﬂi"lﬂ%ﬂt%@i’)ﬂﬂ'ﬂﬂﬁi

[
1A

A [ Y A A 1 Y a Jq Yo 9
HUY 3 Ny uazmmmmsm:hmm X-bee L%E]iJGI’E]lIﬂ1Jﬂ611W?Lﬁ@’iﬂi‘]ﬁﬂ"\l@ﬂﬁ’]'mﬂﬁﬂﬂ

u

Yy a & ) Y o~ "y A o o o 9 A 2
AUINAUU Llﬁmu@ul51ﬂ$@ﬂ\1ﬂﬂ’]ﬁ@lﬁjfﬂﬁ@U'Jﬂlallﬂll‘.aﬂli']ﬁﬂuﬂluuﬁiqﬂTJGUfnal,a‘Vlﬁ\iil'] BN

[

A Y A o ' 9 o 9 o =2 o i
’f)‘ﬁ‘]ﬂﬂhl’ﬂu NIANUIN D Lﬂﬂﬁ1ﬂ1iﬂiﬂlla$ﬁ\ﬂﬂﬁﬂﬂulla’J INUHWNNIAIU

1. fMsiFounoduases 1an 11115 9 3 1nU 19111 FiO Std Board laeauudtaon
ADC1_IN4, ADC1_IN5 iaz ADCI IN6 1T 11iideudaniy X output, Y output 118 Z output

< o @ A
Mnduesaa Y Aegilin 3.20

Bottom view

{ 4 1 < S 1 o
gﬂﬁ 3.20 ﬂ'l3L%@Nﬂ@lﬁﬁulcﬁ®i'}ﬂﬂ3'}ulii 3UNY !thﬂ‘]J FiO Std Board
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1 o 4 1 <3 5% [ 1]
2. ﬂ'lﬂﬁ\‘]ﬁﬁ\1fl]']ﬂl%ﬂﬂﬂ@t“ﬁul“ﬁﬂi?ﬂﬂ?’]uﬁﬂ!UJU 3 U NU FiO Std Board GEJ‘U%I'E]EI
v o A Y o . " ) < .
a7 NNUULYDY X-bee UMY FiO Std Board Iﬂﬂtﬁ@ﬂ USARTI1 11’? Tx L'iJ‘L!"]J'I A9 U943 FiO Std

A A 1w a A o Y I o A
Board INBITBNADNUVIDUNAUDN X-bee WﬂTWu@Glﬂ!ﬂu Router ﬂ\‘lzﬂﬂ 3.21

V1 1 @0NY Vee 3.3V

"

—0

£ gen

11 AN Vee 3.3V
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. . @ P A 4 J 1 Ay
Simulink ﬂ\igﬂ‘ﬂ 3.23 LWEanﬂﬂil,LﬂiaJaﬂ F1TALITAIATING I

4 <3| Y a <3 5% 1 o
ﬁutﬂui%‘ﬂﬂﬁijﬂi]iJ‘Wi]ﬁﬂiiiJ‘Viﬂéjuiﬂﬂlcﬁulcﬁﬂiﬁﬂﬂ’)']NL?\TLL“]J‘]J 3 uUny LL@%‘VI']T‘I']?IVI&@

Talsunsyad FiO Std Board

Compiler: RYMDK
Auto Compile: ON
Executable type: bin
Optimization: 03
Use MicroLIB: ON
Auto Download: USB

Compile and
Download Control

[FiO Std]
SYSCLKSource: PLL
OSC: 8MHz
SYSCLK: 24MHz
HCLK: 24MHz
PCLK1: 12MHz
PCLK2: 24MHz
Ts 0 sec

Setup System
Clocks & SysTick
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out: Volts (single)
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Constant2 aMG CLCD Std
P |xpos 3x16, 3.3V, 4-bits
[ Ctrl:B pin:[9 0 1 8]
»|ypos Data:B pin: [12 13 14 15]
Constant3 - Ts 0 sec
—{D1(%f) Bufsize: 64 bytes P
Ts 0 sec
Character LCD 14 linel
sprintfl »lcmd
aMG CLCD Std
F—|xpos 3x16, 3.3V, 4-bits
P D1 (%f) Bufsize: 64 bytes Curl:B pin: [9 0 1 8]
Ts 0 sec > Data:B pin: [12 13 14 15]
» |y
Ts 0 sec
sprintt2 >
00
2
Character LCD 1t line2
Constantl
L D1(9%f) Bufsize: 64 bytes »lcmd
Ts 0 sec
aMG CLCD Std
sprintf4 P |xpos 3x16, 3.3V, 4-bits
Ctrl:B pin:[9 0 1 8]
P lypos DataiB pin: [12 13 14 15)
Ts 0 sec
>
»
P D1 (%f) Bufsize: 64 bytes
Ts: 0 sec Character LCD 1gt line3
sprinti3
L—pcmd
aMG CLCD Std
>
i »xpos 3x16, 3.3V, 4-bits
Ctri:B pin:[9 0 1 8]
50
Data:B pin: [12 13 14 15]
8 ypos
Subsystem Consantd
str
I
Character LCD 1t line4
Enabled
Subsystem1
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i Embedded MATLAB Editor - Block: Txsentfall/Embedded MATLAB Function [Z]IEI[‘)_?]
File Edit Text Debug Tools Window Help
ODEHE s$RR2o20 AEO® &&(rrma-BREBS EEI]]EIEJ|D|
1 function [ax, ay, az,asum,fall] = fcnivx, vy, VEI) a
2 Sfeml
3
4 - cl = 1.25;
gl= cZ = -2.082Z5
&
T - ax = cl*vx + c2
= ay = cl*vy + c2
ai= az = cl*vz + c2 + 0.2
10
11 - asum = (ax™2 + ay"2 + az"Z)"0.5;
ales
115 fall = 0;
14 - if asum=Z.3
i = fall = 1;
16 end
17
18
Ready Ln 15_ C-J|:1
511 3.24 w3 TulA®N Bibbedded MATLAB Function
o A 2 A a
UUIYLYIA “lums‘nw 13-16/994 Embedded MATLAB Function U LT UNYITUNA
1 & A A Y A o 1 &
[l Fall $34nA9fA7 Threshold” WONAFADUNITHUIUADUUDINATUNDU INNUU
o A 1 = 9 a 1
(TIVENINTNATOUIND T 1A Fhreshold miﬂmmﬂimﬂﬁaﬂﬂzmu
c 2
Enable N
: En (1138
auinalulat N
Constantl
10° P xpos aMG CLCD Std
3x16, 3.3V, 4-bits
Constant2 Ctrl:B pin: [9 0 1 8]
0:0 Data:B pin: [12 13 14 15]
0 »|ypos Ts: 0 sec
Constant4
P |str
(2]
Character LCD 1st line5
0.0
70 P»|D1(%c) Bufsize: 64 bytes
Ts: 0 sec
Constant3
E]]

sprintf
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USART1: Ascii

8 byte/pkt

USART1 8.3 msec/pkt

9600 bps Tx pin: A9
8-None-1 Ts 0 sec

FlowCtrl: None
USART Configuration Target USART Send
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P-[cmd
Compiler: RVMDK Constant2
Auto Compile: ON 0.0
Executable type: bin P xpos 3:1,:(33(;'\'/(:375:‘1
Sglsilz;’:ﬁgf gi‘ Constants Ctrl:B pin: [9 0 1 8]
N 00, Data:B pin: [12 13 14 15]
Auto Download: USB 2 P ypos Ts 0 sec
Compile and Copgiail
Download Control P st

< 7

[FiO std]
SYSCLKSource: PLL
OSC: 8MHz
SYSCLK: 24MHz
HCLK: 24MHz
PCLK1: 12MHz
PCLK2: 24MHz
Ts: 0 sec

&

Character LCD 1st line4

USART1: Binary Z}Cj} (D1 (%) Bufsize: 64 bytes ’jpo

16 byte/pkt 7 -~ Ts 0 see” a
16.67 msec/pkt 8 |
Rx pin: A10 AR

Ts 0 sec D2:double { 00
; uint8('xyza.csc') Filename
n

Setup System
Clocks & SysTick

USART1

9600 bps

8-None-1
FlowCtrl: None

USART Configuration

NU8LYIR

Target USART Receivel Constant3
) Mode: Ascii
Enabled 1 Append 34 byte/pkt
Subsystem Ts 0 sec
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Enable
00
1 Pcmd
Constantl
00 P |xpos aMG CLCD Std
3x16, 3.3V, 4-bits
Constant2 Ctrl:B pin: [9 0 1 8]
0:0 g Data:B pin: [12 13 14 15]
0 »|YpOs Ts 0 sec
Constant4
str
0:0 Character LCD 1st line5
70 P(D1(%c)
CpNSEDRI3
65 P(D2(%c)
cpnsaEns Bufsize: 6{ bytes
76 (D3 (%c) Ts 0 sec
C H16
76 P D4 (%:c)
Constant7 &

sprintf
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v ] Y
Ay Tasaunasi 181y 191nMIMNaTINYeIn THILILAUX LAYy LaZIAUZ F9aUMT (3.1)

Asym = /02 + a3 + a? (3.1)
d’ =) J 1
o a, Ao Anselunuanu X
a, Ao AnNwTI LAY y

a, Aemanusdluuuunu z

Tagfimanusaluuuanny x iy tazinuz I8 uees Sanunse 3 unu i
umssImnnanmsluudon Embedded MATLAB Function 91031fi 3.23 uag Idvins
Taaumsa agy,, Soudoondn aunsoihdnimizildae

8. fhimsnadeun1say 4 w1 ne fi kit aulldhends dulidniedhe uazdu'ly

Y k4 ]
NUN ML AUATI 91NN1TNAA0N éjﬂ”lellmgﬁﬂéjll AIA15199 3.3

Q13197 3.3 A1519A1A KIS TS

maw | aulddnevivh |0 ddldhanes é’?ﬂﬂma«ﬁﬁﬂ auldmaewn
atai 6'5- ’{0
}‘5’}7 _ P
1 220 )agimedela®e” 224 176
2 2.16 1.36 1.58 1.57
3 1.74 1.34 2.91 2.42
4 2.35 1.33 1.49 1.16
5 1.09 1.44 1.64 1.26
6 1.55 1.37 1.83 1.89
7 2.37 1.52 1.6 1.29
8 2.00 2.27 1.07 1.88
9 2.03 1.34 2.43 3.14
10 2.29 2 1.25 1.81
Anae 1.987 1.832 1.804 1.818
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3.5 1151290 Threshold

0 y & MY 1w Py v v o Y 9 ) vy
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NAAY F3171UAN Threshold 71970
N
i=1Xi

Threshold =
resho N

1 FA
Tagh X; fo awazduluudazai
Y

N Ao $1nuasdidy

B Embedded MATLAB Editor <Block. | xsenitfalvbhikgiol/Embedded MATLAB F... [= |[0]X]

File Edit Text Debug Tjjls "Window H-=-I|:| Ao
Ddd s AT &N »eam ~0v
1 function [ax, ay, azy,asum, fall] S fbnu_\:-:, VY, VI @
2 SHeml ‘
; Iy
4- ol = 1.25; 6' \}N
5- oz = -2. DESOnEI arj
: 1aginalula®
= ax = cl*wvx + ci
B - a?=c1*v?+:::r.:
Bi= az = cl*vz + c2 + 0.2 ;
10
11 - asum = (ax"2 + av*2 + az™2)"~0.5:
1z
13 - fall = 0O:
14 - if asum=1.8&
15 - fall = 1:
15 end
17
18
Ready Ln 14 Col 13
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PORT NAMECCOM1)
COM9

Open port COM9

Listening...
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o 09/’ ~ A o = 1 Y 9 Y A aa/‘ 091} o
4. Mauduneun 1-3 merfuinaimsay im0 9 ase aniusiimsneass
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s leelasuanmsanldrandudy dulddands, dulidniedhe du'ldmade du 'l

v Ed 9
NV UBUKY UBUA uaumum%’w HUIUASLAY VI LAY uazaﬂﬁuﬁu 961902 10 A9

q

o =R

VUNHAANTITNAAD
5.M1A1 Sensitivity Az Specificity

6. 3Lﬂ§1$ﬁwaﬂ1§ﬂﬂﬂﬂﬂ

4.2.1 #aN1inaaeg
o 9 09/1 a ) 9
NANTINABINTIATIVIUNITUNANTNINYNA 10 WHANTITY ‘]Ji%ﬂ@‘ﬂﬂ’)ﬂ msam"lﬂ
Y ) v v v Yy 9 N %
VNHUUI am"lﬂmmm ﬁiJUl‘ﬂV]N“]ﬂEJ ﬁiJul‘lJ‘VINGU’N UOUVNTY UDURAIT UDUASLANIEIY UDU

Y
AZLAIYD 1AL LAz QNIUTL

Q131N 4.1 UFAAHANTNAT DI AeouAUN 1

Activity Test Accuracy
awt 19y 5 2
GV IR 5 2
au lalniedne 5 2

c J
é‘ﬁj;%\”}lﬂmwm . fc.\)'\ 4
withaginalula®s” 5

wouAst 5 5
UBUATLAIINY 5 5
UBUALLAIYI 5 5

AU 5 5

qﬂ?ﬁyuﬁu 5 2

TP= 10 FP=3 TN=27 FN= 10
Sensitivity = 10/(10+10) = 0.5 = 50%
Specificity = 27/27+3) = 09 —~ 90%



AN 4.2 llﬁﬂ\‘mﬁﬂ"liﬂﬂﬁﬂﬂ‘llf)\‘]é}ﬂﬂﬁﬂﬂﬂuﬁ 2

Activity Test Accuracy
au'ldhanth 5 3
au'lidhanas 5 2
au'linmadhe 5 3
aulimaumn 5 4

UBUNNY 5 5

wouA 5 5
uaumumc%’ﬂ d 5 5
uaumuﬂwb 5 5

au 5 5
5 4
L) m
TP 122 N= 29 FN-3
Sensitivity? § 0.6 = 60%
Speciﬁaty 97 = 97%
%3 &
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A9 4.3 Llffﬂ\‘mﬁﬂ"liﬂﬂﬁ’é]ﬂ‘llf)\‘lﬁjﬂﬂﬁﬁﬂﬂuﬁ 3

Activity Test Accuracy
au'ldhanth 5 2
au'lidhanas 5 2
au'linmadhe 5 4
aulimaumn 5 3

UBUNNY 5 5

wouns 5 5
UAUAZLAIH Y 5 5
UBUAZLUAIYD 5 5

AU 5 5

Qﬂs'fiyuﬁu 5 3

TP= 11 EPy 2 TN= 28 FN=9
Sensitivity = 2/(10-EL0) = 0.55 = 55%
Speciﬁa'ty = 28/(28+2) = 90?3 = 93%
6)5 N
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Activity Test Accuracy
au'ldhanth 5 3
au'lidhanas 5 4
au'linmadhe 5 4
aulimaumn 5 3

UBUNNY 5 5

wouA 5 5
uaumumcffﬂ d 5 5
uaumumﬁub 5

5

2

FN= 6
Sens1t1v1ty 3\\ = 70%
Spemﬁaty q‘.""“ = 90%

'75’ Taumniuiaﬂ"‘
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‘Block Description

download the generated@0U ce cods)

Showing: RapidSTM32 Blockset/Device Ccnﬁ%‘

Compile and D-
ownload Control

Setup System
Clodks & SysTidk

RapidSTM32 Blockset/Device ConfigtrationiCompile afid Download'Control: Use this block to configure how to compile and
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NIAIWUADN

< !
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=] untitled *

File Edit View Simulation Format Tools

Help

| g4 =

T2y = |10.0 |Normal Ll‘é

[FiO Std]
SYSCLKSource: PLL
OSC: SMHz
SYSCLK: 72MHz
HCLK: 72MHz
PCLK1: 28MHz
PCLK2: 72MHz
Ts: 0 sec

Setup System
Clodks & SysTidk

Compiler: RVMDK
Auto Compile: ON
Executable type: bin
Optimizstion: 02
Use MicroLIB: ON
Auto Downlosd: USB

Compile and
Download Control

Ready [100%
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Compiler: RVMDK
Auto Compile: ON
Executable type: bin
Optimization: O3
Use MicroLIB: ON
Auto Download: USB
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Compile and
Download Control

[FiO Std]
SYSCLKSource: PLL
0SC: 8MHz
SYSCLK: 24MHz
HCLK: 24MHz
PCLK1: 12MHz
PCLK2: 24MHz
Ts 0 sec

Setup System
Clocks & SysTick

USART1

9600 bps

8-None-1
FlowCtrl: None

USART Configuration

AN4 (Ad)
ADCL
out: Volts (sngle)

Res: 12 bits ANS (AS

50,

[

2
=

ANU

aMG CLCD Std
3x16, 3.3V, 4-bits
Ctl:B pin: [9 0 1 8]

pos Data:B pin: [12 13 14 15]

Ts 0 sec

Character LCD 1st linel

DMA1 CH1
Vief+: 3.3V
Ts 0 sec

ANG (A6)

ADC Configuration

1t

aMG CLCD Std
3x16, 3.3V, 4-bits
Ctri:B pin:[9 0 1 8]

pos Dala:B pin: [12 13 14 15]

Ts 0 sec

Character LCD 1st line2

aMG CLCD Std
3x16, 3.3V, 4-bits
Ctl:B pin: [9 0 1 8]

pos Data:B pin: [12 13 14 15]

Ts 0 sec

Character LCD 1st line3

aMG CLCD Std
3x16, 3.3V, 4-bits
Ctl:B pin: [9 0 1 8]

pos Data:B pin: [12 13 14 15]

1 »cmd
Constant2
>
>
5
0
>
Constant3
PIDIO)  Bufsize: 64 bytes >
Ts 0 sec
sprintf1, P-(cmd
ax
v >
» o
2 PD1%)  Bufsize: 64 bytes
Ts 0sec >
y fen az sprintf2 >
asum |—
Constantl ol
{D1(%f) Bufsize: 64 bytes g
vz Ts 0 sec
failf4 >
>
sprintt4
Embedded .
MATLAB Function -
»
ra DIO)  Bulsze: 64 bytes
Ts 0 sec
prini3
»lcma
>
>
>
[ — DA (%F) Bufsize: 64 bytes 1]
Ts 0sec 8° -
Constant4

sprintfs

Ts 0 sec

Character LCD 1st line4

aMG CLCD Std
3x16, 3.3V, 4-bits
Ctri:B pin:[9 0 1 8]

pos DataiB pin: [12 13 14 15]

PD1sngle  USARTL: Binary
12 byte/pkt
12.5 msec/pkt
Tx pin: A9
—(D2 single ; Ts 0 sec
Target L&i( Send
5 ) ~ 3
J AAD™.
n N » q\ USART1: Binary
EI a c 12 byte/pkt
a 8 ' u 1 12.5 msecipkt
Tx pin: A9
| D2:single Ts 0 sec

Target USART Send1

Ts 0 sec

Character LCD 1st lines
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Tago5u1ensNMIdemUdenndIAyaall
v o 9 <3 A . [ Y = Y
AUALLIN IUMIAS AN tAen Compile and Download Control N®U LAIVIHIY
< I Y o w
UA8N Setup System Clock & SysTick sizasudenisni adulumsnadinalumsaiia

vaen Simulink 60l 1§ mSUDownload 11/5unsNasU0sA

[FiT Std]
Compiler: RVMDK SYS5CLKSource: PLL
Aute Compile: ON O5C: BMHz
Executable type: bin SYSCLK: 24MHz
Optimization: O3 HCLK: 24MMHz
Use MicroLIB: ON FCLK: 12MHz
Auto Download: USB PCLKZ: 24MHz
B Ts: 0 sec
Compile and Setup System
Download Control Clods & SysTidk

USART Configuration Wundehd 815Uk -bee

LUSARTH

USART module |1 v|

Baud rate (bits per second) maximum 4.5 Mbps

9600 |

Data bits |3 |

Parity |H|:une |

Stop bit |1 |

Hardware flow control |I'~l|:une |

[ Ok ][ Cancel ][ Help Apply
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ADC Configuration HUUA0NT 1T LU TN W Analog

ANE [Ad)
ADCA
Dwt: Velts (single)
Res: 12 bits ANE [A5)
DMAT CH
Viref+: 3.3V
Tz 0 sec
ANES [AS)
El
ADC Configuraticn

=] Source Block Parameters: ADC Configuration
adcl (mask) (ink) ik

Implement ADC1 using: Regular Group Channel Selection,
Scan mode, and DMA 1 data transfer,

nitelin valts).

i

teiTemp C'

Channel 16 is on-chip temperature sengor
LIse the supplied 'Convert Onboard AM16
to convert output from volts to Celdus,

Click help below for maore information.

Parameters —
setting [Custom o> (LA V1A J] v]
Channel Selection (AMND - ANIFmaximum iGehannels ata time

456 P TT171

1e
T J L
rala | alay ~

) vl
- 2249
Output Data Type F.l'u:ults (singgmn n[u‘aﬂa‘ w |

ADC (DMA1) Priority Level |High v|

ADCCLE = 4 MHz for Prescaler |PCLK2¢"E v|

Sample time (in seconds)

E |
AM4 Sample time |?. 5 cydes v|
AMS Sample time |?. 5 cydes V|

Positive Reference Voltage (Vref+), Volts

52 |

L QK ][ Cancel ][ Help ]




Embedded MATLAB Function (Hunfendmiumeuannsisumes

WX

vy

=y

fon 3z

File Edit Text Debug Tools Window Help A X
E IR B Y -K) ERRARERER moasO|
1 function [ax, ay, az,asum, faldlms fonlvx, vy, vI) P

2 s#eml

3

4 - cl = 1.25;

Fl= ci = -Z2.08Z5;

B

7- ax = cl*vx + cI ;

B = ay = cl*vy + cZ ;

9 - az = cl*vz + c& + 0205

10 € 2
11 - asum = (ax"2 +¢?A?‘-.+ az"z)"~0.5; \)N
1; fall a Onﬂ Y 635

- a = ;

14 - if asum=Z.3 1a£”nn[u‘a *

L= fall = 1;

16 end

17

18
Ready Ln 18 Col 1
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v Y v
sprintf \Wuvdendmsunanina Tasluntzuaainanldnnuden  Embedded
MATLAB Function MU§1AUAI Sprintfl e X, Sprintfl aAdA1 X, Sprintf2 LaAIA1 Y,

Sprintf4 WEAIAT Z, Sprintf3 LEAAIA a LA Sprintf5 EAAIA1 FALL

D1{%f) Bufsize: 84 bytes
Ts: 0 sec

El

sprintf1

21 Function Block Parameters: sprintf1

rapidstm32_sprintf (mask) (ink) #§ 88

Convert input data to character afray using printf format.
Lse

o4 for integer number (intfuint &, 2)
2uf for floating point numbe, (Eingl uble)
26y, YeX for hexadecimal number

o for a character

Example for input 12,3456
oof  produces 12,3456
%003, 2f produces 012034

8.3, 1f produces 12.3
%%1.0f produces 12

Parameters RRRRNR™
6- : A,
| N PR
F-‘ntFrat O’?FJ] -~ [u‘-aaa?

Buffer size (bytes)

&4 |

Sample time (sec)

E |

[ QK ][ Cancel H_ Help Apply




D1{36f) Bufsize: 84 bytes
Ts: 0 sec

El

sprintf2

=] Function Block Parameters: sprintf2

rapidstm32_sprintf (mask) {ink)

Convert input data to character array using printf format.
Lise

%% for integer number (intfuint &, 156482)
%uf for floating point number (single fdouble)
%ox, o) for hexadecimal number

% for a character

Example for input 12,3455
%f produces 12,3456
%03, 2f produces 012,34

%:3.1f produces 12.3
%.1.0f produces 12

Parameters & %

Printf format

Buffer size (bytes)

ERE. | | | | ] |

Sample time {seu:? >~

)
- 249
. iagnaufad® |

[ 0K ][ Cancel H Help Apply
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D1{%f) Bufsize: 84 bytes
Ts: 0 sec

Ed

sprintf4

=] Function Block Parameters: sprintf4

rapidstm32_sprintf (mask) {ink)

Convert input data to character array using printf format.
Lise

%% for integer number (intfuint 8, 15§B2)
%uf for floating point number (single double)
%ox, o) for hexadecimal number

% for a character

Example for input 12,3455
%f produces 12,3456
%03, 2f produces 012,34

%:3.1f produces 12.3
%.1.0f produces 12

Parameters 7 4 LR |

Printf format

Buffer size (bytes)

r ' /[TTYTYY1)\\g
- Y

Sample time {sezcg')j M 6\)‘,\

[ K ][ Cancel H Help

Apply
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01 {%F) Bufsize: 64 bytes
Tz O sec

Eil

sprintf3

=] Function Block Parameters: sprintf3

rapidstm32_sprintf (mask) (ink)

Convert input data to character array using printf format.
Use

%6 for integer number (intfuint 8, 16, 32)
%uf for floating point number (single /double)
%ox, %X for hexadecimal number

%oc for a character

Example for input 12, 3456
Zuf  produces 12,3456
%03, 2f produces 012,34

%3, 1f produces 12.3
%51.0f produces 12

Parameters - -

Printf format

Buffer size (bytes)

64 NER -
|—¢ ________ /7
Sample time {sec,(-s') ~ \)‘\I

fo) S

[ “Noggpnaiuiad®

[ K ][ Cancel H Help

Apply
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01 {%c) Bufsize: 84 bytes
Ts: 0 sec

El

sprintfs

=] Function Block Parameters: sprintf5

rapidstm32_sprintf (mask) (ink)

Convert input data to character array using printf format.
Use

%i for integer number (intfuint 8, 15g82)
%uf for floating point number (single /dauble)
%oy, %X for hexadecimal number

% for a character

Example for input 12, 3456

%uf  produces 12,3456
%03, 2f produces 012,34
%3, 1f produces 12.3
%:1.0f produces 12

Parameters - = s
Printf format
FALL="%1.0F ' ' |

Buffer size (bytes)

;

i
Sample time {se‘cc?s- - 0‘\0’
; J - 249
ERC) Ay |

[ 0K ][ Cancel H Help Apply
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I <} ) o [ 1 & 3 19
Target USART Send uuaendmsumsdedoyariu X-bee Tnovtlsuasndadoya
18 2 doya Tuiiis11¥ Target USART Send 2udoniiiodadoyaiio Target USART Send @

Yoya X 118g Y 1182 Target USART Send] d44/oya Z 1az a

K

D1:single  USART1: Binary
12 byte/pht

12.5 msec/pkt

Tx pin: AD

DZ:single Tz 0 sec

El

Target USART Send

[Z] Sink Block Parameters: Target USAET Send
usarttx (mask) (Jink) FERR

Output data from the target (STM32) using USART |

Allowed binary input data format indude:
‘uint8’, 'int8', uintl&', int18’, 'uint32', int324 'si

ar double’

Data transfer time/pkt is estimated based on bitslamd 1 stop bit.
In Ascii mode, before outputing the data to L,
The user should specify the size of putput s
expected data size. But in binary mode do

T, the data is formated in a temporaly buffer
r to'ba large enough to accommodate
specify buffer size.

-, AR

i - I~
Users can use the following comfands to.convert between chafdec, hex:

Ex. 1 deczhex(double(a")) retur
Ex.2 ['0x' reshape({decZhex{do
string for inputting into E Heada

3ii Codesfior ‘ahinhexads

Parameters 6‘) = \}

= e —

USART module [USART1 |

Mode |E|inar3-I v|

Header in hexadecimal e.q. '24 34’ for 's:'
'24 34 |

Binary data e.qg. 'uint8 uint16 double' (separated by space)

|'sir|gle single’ |

Terminator in hexadecimal e.q. '0D 0A&' for 'CR LF'

'0D OA° |

Sample time (sec) (-1 to inherit sample time from input)

! |

L QK ]I_ Cancel ][ Help Apply




D1:single  USART1: Binary
12 byte/phkt

12.5 msec/phkt

Tx pin: AR

DZ:single Ts: 0 sec

El

Target USART Sendi

63

=1 Sink Block Parameters: Target USART 5end1
usartte (mask) (ink)

COutput data from the target (STM32) using USART

Allowed binary input data format indude:

'wintd', 'int8', uint16', int1a’, 'Lint3Z', int32, 'single’ or ‘double’

Data transfer time/pkt is estimated based on/& data bits and 1 stop bit.

In Ascii mode, before outputing the data to USART, the data is formated in a temparaly buffer

The user should specify the size of output sfring buffer to be large enough to accommodate
expected data size. But in binary mode dan't nged te specify buffer size.

Tips
Users can use the following commands'to co betwaen char, dec, hex:
Ex. 1 decZhex({double(a")) returns ascilcode
Ex. 2 [0x' reshape(deczhe:x(double{s: 7], 1

£

string for inputting into the Header field

5" in hexadecimal
&2 weturns required

Parameters & e 0 1 £.710 ;8

Setting Def.—:nult w

USART module [USART1 T | | 7}

PG A > i

Mode [Brary ‘0 5 v

Header in hexadedmal e.g. '24 Efgr Qaln n“u‘aﬁa‘

2434 |

Binary data e.q. 'uint3 uint16 double’ (separated by space)

|'single single’ |

Terminator in hexadedmal e.g. 0D 0A' for 'CR LF'

|'0D OA |

Sample time (sec) (-1 to inherit sample time from input)

E |
[ QK ] [ Cancel ] [ Help Apply
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Priority 11118 1n8AANYIINUADA Target USART Send 181800 Block Properties

Explore

Cut

Copy
Delete

Mask Parameters...
M-S-FundiemParameters...

Block Properties. ..

Model Advisary .

2
4
[

Look
o Link.Options

| -

I___ w— o S B
Fort Signal Properties 3

] 1
Format (0 b

ernmiAala0 e’

Help

1
6‘) ~,
9n

Aak

o
%)

0
[+
m

el
%)

q’/’ o os.ll v o w iy I ..
nniuimsasmaudey Taely Target USART Send Nidedn X tag Y 11U Priority 1 uay

Target USART Send1 N1g4e Z ag a 13]u Priority 2



Target USART Send : Priority 1

) | Block Properties: (link)Target USART Send =S

General || Block Annotation || Calbacks

Uzage
Description: Text zaved with the block inthe madel file.
Priarity: Specifies the block's arder of execution relative to other blocks in

the same model.
Tag: Text that appears in the block label that Simulink generstes.

Description:

- n -
w

Priarity:

o Y |

Tag




Target USART Send1 : Priority 2

J Block Properties: (link)Target USART Send1

Genetal || Block Annotation || Callbacks

FEX

Usage

Description: Text saved with the block in the madel file.

Priarity; Specifies the block's arder of execution relative to other
the same model.

Tag: Text that appears in the block lakbel that Simulink generates.

Description:

hlocks in

(>

Priority:

J (L peny |
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Uaen Simulink MASVEIHSUNIINATOU

< 3/’ J < o @ @ { o y
ﬂ'lﬁﬁ%}'l\ﬁ_lﬂf]ﬂ Simulink {AZNITAIATLADN AIUTUNIATU ﬁﬂ'lﬂ'lﬁﬁ%’l\ﬂﬁ@ﬂﬂﬁ@ﬂ')']

2
=

o 1 @ Y ' < @
MasuuazmadsEnsosudeyaldnssiunie T awnsai@euadisnaen Simulink ldaed

00
1 P cmd
Constant2 - aMG CLCD std
55 = 3x16, 3.3V, 4-bits
0 Ctrl:B pin: [9 0 1 8]
. » Data:B pin: [12 13 14 15]
Compiler: RVMDK Constant3 = Pl Ts 0 sel
Auto Compile: ON
- bi . » .
Executable type: bin USARTL: Binary Dil:single P D1(%f) Bufsize: 64 bytes Lpplsir
Optimization: O3 Ts: 0 sec
Use MicroLIB: ON 12 bytelpkt
N 12.50 msec/pkt Character LCD 1st linel
Auto Download: USB .
Rx pin: A10 printL [
Ts: 0 sec D2:single »
Compile and
Download Control » aMG CLCD Std
Target USART Receive e 3x16, 3.3V, 4-bits
Ctr:Bpin:[9 0 1 8]
- D1(%f) Bufsize: 64 bytes > Data:B pin: [12 13 14 15]
[FiO std] Ts 0 sec Ts 0 sec
SYSCLKSource: PLL
0SC: 8MHz & >
SYSCLK: 24MHz sprintf2
HCLK: 24MHz Character LCD 1st line2
PCLK1: 12MHz
PCLK2: 24MHz Constantl - o
Ts 0 sec d
Setup System . D1:single »[D1®%)  Bufsze: 64 b aMG CLCD Std
f . : ytes » !
Clocks & SysTick PN Te 0 sec > 3x16, 3.3V, 4-bits
12 byte/pkt Ctl:B pin:[9 0 1 8]
12.50 msec/pkt . Data:B pin: [12 13 14 15]
Rx pin: A10 sprintf4. g Ts 0 sec
Ts 0sec D2:single 1+
USART1 >
9600 bps
8-None-1 Target USART Receivel Character LCD 1st line3
FlowCtrl: None
Bufsize: 64 bytes
USART Configuration Ts 0 sec
»|cmd
sprintf3 0 _ aMG CLCD Std
8 PP 316, 3.3V, 4-bits
Ctrl:B pin:[9 0 1 8]
Constant4 » Data:B pin: [12 13 14 15]
Ts 0 sec
»
»
00
uint8(xyza.csc) Character LCD 1st line4
Constant,
Filename
00
c 1 Appeﬁ(o
Constants
6‘ D1 N Mode: Ascii
) | 28 byte/pkt

‘D 2 I Ts 0 sec
hEl 1asunalulat ey
U e ™=—
» D4

SDCard1
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a 3 1 3 'o @ @ Y
Tagasu1emsmsasmuaenNaInaall

9

v o <3 [
sususnlumsadrauaen Widenaia Compile and Download Control AB 11A234

< I Y o w
#5191890 Setup System Clock & SysTick m1zaesvasnusnil sr19ulumsnadinalums

<3 @ o % o
a$19ua0n Simulink 6011 19d11SUDownload 11/5unsuasuesa

[FiT Std]
Compiler: RVMDK SYS5CLKSource: PLL
Aute Compile: ON O5C: BMHz
Executable type: bin SYSCLK: 24MHz
Optimization: O3 HCLK: 24MMHz
Use MicroLIB: ON FCLK: 12MHz
Auto Download: USB PCLKZ: 24MHz
B Ts: 0 sec
Compile and Setup System
Download Control Clods & SysTidk

USART Configuration (1 1Ua8n 1151 X-bee

SARTY
500 bps
-Mone-q
trl: Momne

USART Configuratien

3] Block Parameters; USART Configuration
usart_config (m@k) (ink) A% S SN S B B 88 B8
Configure USART )

- )
Parameters nmaﬂln HIU‘aﬂa‘

]
&

Setting |[MEENIE b

USART modle |1 |

Baud rate (bits per second) maximum 4.5 Mbps

9600 |

Data bits |3 |

Parity |N|:|ne |

Stop bit |1 |

Hardware flaw contraol |Nn:|ne |

[ QK ][ Cancel ][ Help Apply
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< <3 ) [ [ @ % <3
Target USART Receive Lﬂuﬂﬁ@ﬂﬁWﬂiUﬂWiiﬂﬁlﬂl}ﬂy‘ﬁ%'lﬂ X-bee NATY Tﬂﬂ‘ﬁﬁ\‘]‘ua'ﬁ]ﬂ
v MY ¥ a4 ) . < A o v A
514 2 UBYa Tuntis e Target USART Receive 2Ua0nN0IUU0YaAD Target USART

Receive U408 X 11a2 Y 1ag Target USART Receivel SU403a Z 11a2 a

USART1: Binary 01:single USART1: Binary O1:single

12 byte/pht 12 byte/pht

12.50 msec/pkt 12.50 msec/pkt

R pin: A10 Rx pin: A10

Ts: 0 sec D2:singla Ts: 0 sec DZ:single
Ed 1]

Target USART Receive

Target USART Receive1l

3] Source Block Paramete

usartrx (mask) {ink) Fs

Supported data type for Binary Mede.
Data type: uintd, uintls, uint32gint
Size (bytes): 1, 2,4, 1, 2, 4,4, 8

Supported scanf and data type for A
%%t - Simulink output type single
%, %ed -> Simulink output type uin|
%c -> Simulink output type vints*
% -= Simulink output fypeiints

In non-blocking mode {Blocking checkbox unchecked), status signal can be used to monitor
whether a new data set has been recetved. Staws signalis 1 when a new data setis
available and it's resat 4o Ovwhen the datais read. Ifiprevints data is not read when a new
data setis available, the'new data set willouenwrite the previous data set and the status
signal remains&gual to 1, If there is no new data set available, the previous data is output
and the siﬁn%nal remains equal d. ) ]\%

St ts non-blocking mode. 0

— Nenaginalulad®:
USART mocie

Mode |Binary v|

Ascii Mode, only s

Header in hexadedmal e.g. '24 3A' for 'S’
2434 |

Binary data e.g. 'wintd uint16 double’ (separated by space)

|'single single’ |

Terminator in hexadedmal e.g. '0D 0A' for 'CR LF'
|'0D 0A' |

Blocking {will not step until the data packet has been received completely).
Sample time (sec)

E |

[ OK ][ Cancel ],_ Help ]
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o a { < . . .
Priority 11114 1agn@nvNNVAON Target USART Receive 1a2180n Block Priority

Explore

Cut

Copy
Delete

Mask Parameters...
M-S-Functien Parameters...

Model Advisor,,.

Requirements

2
2
4

| -

!
o Signal-&ScopeManager..

- = ¥ -

(-4 Port Signal Properties:

Format 1
c orang reire '\(o
D)

)O\nBE":kQE':'””d Color -

Y)auinalulad®

Aak

vvvlvl

signa SUDSYSTEM

m

Wiz

m

']
[T]

o’j o Qsj 1 o Y . {0 1 I
NMuIMsaImmudey lagly Target USART Receive 1511 X taz Y 11u

[ 1

Priority 1 149 Target USART Receivel A5um Z way a i Priority 2



Target USART Receive : Priority 1

J Block Properties: (link)Target USART Receive |Z||: [E|

General || Block Annatation || Callbacks

Usage
Description: Text saved with the block in the madel file.
Priority: Specifies the block's order of execution relative to other blocks in

the zame madel.
Tag: Text that appears in the hlock label that Simulink generates.

Description:

— || s
| | w

Priority:

P H &t |

Tag:

71



Target USART Receivel : Priority 2

) Block Properties: (link)Target USART Receive1  [= [01][X]

General || Block Annotation || Callbacks

Uzage

Description: Text zaved with the block in the madel file.

Priarity: Specifies the block's arder of execution relative to other blocks in
the same model.

Tay: Text that appears inthe block lakbel that Simulink generates.

Description:

(>

Priarity:

/
RARAR™ 9
Help Apply

S
)(5}7 oK Cant Q|
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. I <3 ) [ d'dy ~ Yo 1
Sprintf WuyaondmsuuaaIna Iﬂﬂiu%uﬁ]gllﬁﬂﬂwaﬂl‘lﬂﬁﬂﬂ']ﬂ X-bee NN
4
AAAUAIH Sprintfl HAAIA X, Sprintfl LAAIAT X, Sprintf2 LAAIAT Y, Sprintf4 LAAIA1 Z

1182 Sprintf3 LLAAYA a

D1{3%f) Bufsize: 84 bytes
Ts: 0 s2c

17

sprintf1

=] Function Block Parameter s: sprintf1

rapidstm32_sprintf (mask) Jink) # -

Convert input data to characten arr
Use

using printf format.

%6i for integer number (int/uint &, 1
%uf for floating point number fsingl
By, X for hexadecimal mumber
%uc for a character

Example for input 12,3456

%of produces 12,3956
%03, 2f produces 01234

%03, 1f producess12.3 ‘ )/
ou1.0f pmduce% | : \}‘\0}
)d* .
Parameters n&.,a-uln n‘-u‘aga?
Printf format
|
Buffer size (bytes)
|64 |

Sample time (sec)

E |

[ K ][ Cancel ][ Help Apply




D1{%f) Bufsize: 84 bytes
Ts: 0 sec

Ed

sprintf2

=1 Function Block Parameters: sprintf?

rapidstm32_sprintf (mask) {ink)

Convert input data to character array using printf format.
Use

%6 for integer number (intfuint &, 165 82)
%uf for floating point number (single/dauble)
Box, X for hexadedmal number

%uc for a character

Example for input 12,3455
%f produces 12,3456
%03, 2f produces 012,34

%3, 1f produces 12.3
%:1.0f produces 12

Parameters RIatéi T A

Printf format

Buffer size {bytg} 70’
CR Sl ¥ |
5 o

Sample time {sec) nfj"é'ulnn"u‘a{\ A

N |

[ oK ][ Cancel H Help Apply
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D1{3%f) Bufsize: 84 bytes
Ts: 0 s2c

El

sprintf4

=] Function Block Parameters: sprintf4

rapidstm32_sprintf (mask) (ink)

Convert input data to character arrasgusing printf format.
Use

%ui for integer number (intfuint &, 16, 32)
%uf for floating point number (singlé fdauble)
Bux, %X for hexadedmal number

%oc for a character

Example for input 12, 3456
%f produces 12,3456
%03, 2f produces 012,34
%3, 1f produces 12.3
%x1.0f produces 12

Parameters s LA\ L -

Printf format

Buffer size {byt&‘-

&4

) ~,
J - 2 A5
M13gmalufat®

Sample time (sec)

-1

[ Ok ][ Cancel ][ Help

Apply
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D1{%f) Bufsize: 84 bytes
Ts: 0 sec

El

sprintf3

=1 Function Block Parameters: sprintf3

rapidstm32_sprintf (mask) (ink)

Convert input data to character array using printf format.
Use

%0l for integer number (intfuint 8, 16382)
%uf for floating point number (single double)
Bux, o) for hexadedmal number

%uc for a character

Example for input 12,3456
%of  produces 12,3456
%03, 2f produces 012,34

%23, 1f produces 12.3
%1.0f produces 12

Parameters y s s

Printf format

Buffer size (bytes)

64

> 1s
V L
Sample time {sec’,-s') - 6\}‘\

v - >

[ oK ][ Cancel H

Apply
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3| <3 o o <3 1 o 1 . 1 o
SDcard1 Wuvdendmsunumnsu lanseanas 13 lunureaus (SD card)

Filename

Append

b1 Mode: Ascii
28 byte/pht

oz Ts: 0 sec

D2

SOCard1

rapidstm32_sdcard (mask) (link) £+ £t

Write data to 5D card.

File name must not be greater than gichas cters with 3 characters extension.
BN\ I\ L /L. A
Parameters $ :ﬁ_
vode NGNS/ |

Session header (this Iin%&.ﬁﬁﬁ of every new recorded session)
xyzsum' G i L‘O |

s
Lse printf format E.g)@ : %53, gf Long: %63, 3 'ps a‘l’\}

'942.2F %2, 2f, %2, 2f, uf.,zﬂ-lﬁﬂln n[U‘aﬂ : |
Sample time {sec) (-1 to inherit sample time from input)

£ |

L QK J[ Cancel ][ Help Apply
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Y Y 1 v Y 1
Constant # 151 1Fdm5uds¥e Ilamssuaudu1ilu SD card Taodade lndn

xyza ttaz Ml 1ng Excel

aa
uint8{xyza.osd)

Constantd

E! Source Block Parameters: Constanté

Constant --

Qutput the constant specified by the 'Constant value' parameter, If 'Constant
value' is a vector and ‘Interpret vector-parameters as 10 is on, treat the constant

value as a 1-D array. Otherwise, output a matrix with the same dimensions as the
constant value,

Main Signal Attributes

Constant value:

Sampling mode: | Samplebased |

Sample time:

inf Y /7Pworrees \ ¢ |
: N 7

L A
5)' &)d“n - oK 2 A0 Cancel H Help
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=2 Y

ARNITINU WHAIN

I . . ) o "9 = 9 A Y v o Y =\ Y A
Ua9nN Simulink FIMIUNMTAIVDYANUMTUNAY Lwaelwmﬂ'imumﬂyjmmzumﬁLm»imau

a 4 i o <
Lﬂﬂﬁuﬁmmﬂiumﬂm ﬁ"lﬂJ'liﬂﬁ%}'l\ﬁJﬂ@ﬂhl@g{

Compiler: RVMDK
Auto Compile: ON
Executable type: bin
Optimization: 03
Use MicroLIB: ON
Auto Download: USB

Compile and
Download Control

[FiO Std]
SYSCLKSource: PLL
OSC: 8MHz
SYSCLK: 24MHz
HCLK: 24MHz
PCLK1: 12MHz
PCLK2: 24MHz
Ts 0 sec

Setup System
Clocks & SysTick

AN4 (A4)
ADC1
Out: Volts (single)
Res: 12 bits
DMA1 CH1
Vref+: 3.3V
Ts: 0 sec

ANS (A5)

ANG (A6)

ADC Configuration

[

b

PNU

00]

1

Constant2 00|
0

4

aMG CLCD Std

Constant3

4

v 3x16, 3.3V, 4-bits
Ctri:B pin:[9 0 1 8]

j»w
ay

—lvy fen az|

L.

asum

Embedded
MATLAB FdFction

D1(%f) Bufsize: 64 bytes > Data:B pin: [12 13 14 15]
Ts: 0 sec —| Ts 0 sec
& >
sprintfL. g
Character LCD 1st linel
»|cmd
>
(%f]
I-» D1(%f) Bufsize: Tea gyles - MG CLCD Std
soee »xp 3x16, 3.3V, 4-bits
Ctl:Bpin:[9 0 1 8]
sprintf2 > Data:B pin: [12 13 14 15]
Ts 0 sec
»
»>
DI%f)  Bufsize: 64 bytes Character LCD 1st line2
Ts 0 sec
»|cmd
>
sprintf4
. aMG CLCD Std
Ll e 3x16, 3.3V, 4-bits
50 Ctri:B pin: [9 0 1 8]
2 » Data:B pin: [12 13 14 15]
Ts 0 sec
D1(%f) Bufsize: 64 bytes —
Ts 0 sec Constantl >
sprintld Character LCD 1st line3
v »|cmd
>
n
. aMG CLCD Std
Ll e 3x16, 3.3V, 4-bits
Enabled Ctrl:B pin:[9 0 1 8]
Subsystem ypos Data:B pin: [12 13 14 15]
Ts 0 sec
C
T onstant4 R
>
7 Character LCD 1st line4
Enabled
Subsystem1
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9
Y Y

a 3 1 I A o =}
Tago5u1ensNMIdemUdenndIAyaall
v o 9 <3 A . [ Y = Y
AUALLIN IUMIAS AN tAen Compile and Download Control N®U LAIVIAIY
< I Y o w
UA8N Setup System Clock & SysTick sizasudenisni adulumsnadinalumsaiia

vaen Simulink 8011 19§ M5 UDownload 11l51nsNasvosa

[FiT Std]
Compiler: RVMDK SYS5CLKSource: PLL
Aute Compile: ON O5C: BMHz
Executable type: bin SYSCLK: 24MHz
Optimization: O3 HCLK: 24MMHz
Use MicroLIB: ON FCLK: 12MHz
Auto Download: USB PCLKZ: 24MHz
B Ts: 0 sec
Compile and Setup System
Download Control Clods & SysTidk

USART Configuration Wundehd 815Uk -bee

LUSARTH

USART module |1 v|

Baud rate (bits per second) maximum 4.5 Mbps

9600 |

Data bits |3 |

Parity |H|:une |

Stop bit |1 |

Hardware flow control |I'~l|:une |

[ Ok ][ Cancel ][ Help Apply




. I~ < o o s
ADC Configuration HUUA0NT 1T LU TN W Analog

ANE [Ad)
ADCA
Dwt: Velts (single)
Res: 12 bits ANE [A5)
DMAT CH
Viref+: 3.3V
Tz 0 sec
ANES [AS)
El
ADC Configuraticn

=] Source Block Parameters: ADC Configuration
adcl (mask) (ink) ik

Implement ADC1 using: Regular Group Channel Selection,
Scan mode, and DMA 1 data transfer,

nitelin valts).

i

teiTemp C'

Channel 16 is on-chip temperature sengor
LIse the supplied 'Convert Onboard AM16
to convert output from volts to Celdus,

Click help below for maore information.

Parameters —
setting [Custom o> (LA V1A J] v]
Channel Selection (AMND - ANIFmaximum iGehannels ata time

456 P TT171

1e
T J L
rala | alay ~

) vl
- 2249
Output Data Type F.l'u:ults (singgmn n[u‘aﬂa‘ w |

ADC (DMA1) Priority Level |High v|

ADCCLE = 4 MHz for Prescaler |PCLK2¢"E v|

Sample time (in seconds)

E |
AM4 Sample time |?. 5 cydes v|
AMS Sample time |?. 5 cydes V|

Positive Reference Voltage (Vref+), Volts

52 |

L QK ][ Cancel ][ Help ]




Embedded MATLAB Function (Hunfendmiumeuannsisumes

v
WK

Y

vy fon 3z

FEUM

File Edit Text Debug Tools ‘Window Helg A X
DEd s WE@E+ S »m REBR >0~
1 function [ax, ay, az, agumpeEall] = fen vy, vy, V) @
2 SHeml
3
4- o1 =1.25;
= o2 = -2.0E25;
&
7- ax = cl*vx + c
B - ay = ¢cl*v [ ’7{0
Bi= az = cl®vz Q__+ .2
10 )OQ& _ Ja"g\)
11 -  asum = (ax"Z + av Jaafn}mugaa 1
12
13 = fall = 0O;
14 - if asum=1.8&
15 - fall = 1;
16 end
17
18
Ready Ln 14 Col 13
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v Y v
sprintf \Wuvdendmsunanina Tasluntzuaainanldnnuden  Embedded
MATLAB Function MNU§1AUAI Sprintfl LeradA1 X, Sprintfl LaAdA1 X, Sprintf2 LaAIA1 Y,

Sprintf4 EAIAT Z, Sprintf3 LAAYA a, Sprintf5 LaAAIA1 FALL

D1{%f) Bufsize: 84 bytes
Ts: 0 sec

El

sprintf1

21 Function Block Parameters: sprintf1

rapidstm32_sprintf (mask) (ink) #§ 88

Convert input data to character afray using printf format.
Lse

o4 for integer number (intfuint &, 2)
2uf for floating point numbe, (Eingl uble)
26y, YeX for hexadecimal number

o for a character

Example for input 12,3456
oof  produces 12,3456
%003, 2f produces 012034

8.3, 1f produces 12.3
%%1.0f produces 12

Parameters RRRRNR™
6- : A,
| N PR
F-‘ntFrat O’?FJ] -~ [u‘-aaa?

Buffer size (bytes)

&4 |

Sample time (sec)

E |

[ QK ][ Cancel H_ Help Apply




D1{36f) Bufsize: 84 bytes
Ts: 0 sec

El

sprintf2

=] Function Block Parameters: sprintf2

rapidstm32_sprintf (mask) {ink)

Convert input data to character array using printf format.
Lise

%% for integer number (intfuint &, 156482)
%uf for floating point number (single fdouble)
%ox, o) for hexadecimal number

% for a character

Example for input 12,3455
%f produces 12,3456
%03, 2f produces 012,34

%:3.1f produces 12.3
%.1.0f produces 12

Parameters & %

Printf format

Buffer size (bytes)

ERE. | | | | ] |

Sample time {seu:? >~

)
- 249
. iagnaufad® |

[ 0K ][ Cancel H Help Apply
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D1{%f) Bufsize: 84 bytes
Ts: 0 sec

Ed

sprintf4

=] Function Block Parameters: sprintf4

rapidstm32_sprintf (mask) {ink)

Convert input data to character array using printf format.
Lise

%% for integer number (intfuint 8, 15§B2)
%uf for floating point number (single double)
%ox, o) for hexadecimal number

% for a character

Example for input 12,3455
%f produces 12,3456
%03, 2f produces 012,34

%:3.1f produces 12.3
%.1.0f produces 12

Parameters 7 4 LR |

Printf format

Buffer size (bytes)

r ' /[TTYTYY1)\\g
- Y

Sample time {sezcg')j M 6\)‘,\

[ K ][ Cancel H Help

Apply

&5



01 {%F) Bufsize: 64 bytes
Tz O sec

Eil

sprintf3

=] Function Block Parameters: sprintf3

rapidstm32_sprintf (mask) (ink)

Convert input data to character array using printf format.
Use

%6 for integer number (intfuint 8, 16, 32)
%uf for floating point number (single /double)
%ox, %X for hexadecimal number

%oc for a character

Example for input 12, 3456
Zuf  produces 12,3456
%03, 2f produces 012,34

%3, 1f produces 12.3
%51.0f produces 12

Parameters - -

Printf format

Buffer size (bytes)

64 NER -
|—¢ ________ /7
Sample time {sec,(-s') ~ \)‘\I

fo) S

[ “Noggpnaiuiad®

[ K ][ Cancel H Help

Apply
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01 {%c) Bufsize: 84 bytes
Ts: 0 sec

El

sprintfs

=] Function Block Parameters: sprintf5

rapidstm32_sprintf (mask) (ink)

Convert input data to character array using printf format.
Use

%i for integer number (intfuint 8, 15g82)
%uf for floating point number (single /dauble)
%oy, %X for hexadecimal number

% for a character

Example for input 12, 3456

%uf  produces 12,3456
%03, 2f produces 012,34
%3, 1f produces 12.3
%:1.0f produces 12

Parameters - = s
Printf format
FALL="%1.0F ' ' |

Buffer size (bytes)

;

i
Sample time {se‘cc?s- - 0‘\0’
; J - 249
ERC) Ay |

[ 0K ][ Cancel H Help Apply
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= [

I <3 { ) o 4 4 { o
Enabled Subsystem (Huvaanil¥dmsuliiiaudeonssanudon lviisismual’
< 1 ' ]
Tup@en Embedded MATLAB Function 7 §1 Fall Uf1 110031 1.86 1519111 AUaen Enabled

9
Subsystem U

I
Enabled
Subsystemn
< J ) Yy & i v )
uaon Enabled Subsystem Hazenugatn lda$randendesdnalulaon Taasiasie
A Y19 v @ @ dy
LW@GleNeUE]lI”ﬁ 19NHT F a4
Enable
0:0
1 P{cmd
Constantl
10° P xpos aMG CLCD Std
3x16, 3.3V, 4-bits
Constant2 Ctrl:B pin: [9 0 1 8]
0:0 Data:B pin: [12 13 14 15]
0 P|ypos Ts 0 sec
Constant4
< AR
% N
~ E|
23 = ae\) Character LCD 1st line5
700:0-—> D1(%c) Bufsize: 64 bytes
Ts: 0 sec
Constant3
sprintf




{ g
TasNuasn

<
uasn

Y
Constant3 MHUANIAIT

E! Source Block Parameters: Constant3

Constant

Output the constant spedified by the 'Constant value' parameter, If 'Constant
value' iz a vector and 'Interpret vector parameters as 1-D' iz on, freat the constant
value as a 1-0 array. Otherwise, output a matrix with the same dimensions as the
constant value,

Main Signal Attributes |

Constant value:
[ |

Interpret vector parameters as 1-D

Sampling mode: |Sample bazed |

Sample time:

inf |

Q

4
Sprintf MW UAA I

=] Function Block Parameters: sprintf

rapidstm32_sprintigffask) linke®, & | At § N

Convert input data 0 character array using printf farmat.
Lse

i for integeaumber lintfuint &, 16, 32) 70)
%uf for floatin int number {singlafdoubleT A
Box, YoX for hex simal number \)‘

e for a character ﬂ,é‘uln n"u‘a{\a‘e

Example for input 12,3456

%of produces 12,3456
%03, 2f produces 012.34
%%3.1f produces 12.3
%1.0f produces 12

Parameters

Printf format

o |

Buffer size (bytes)
64 |

Sample time {(sec)

E |

[ QK J[ Cancel H Help Apply

&9
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I 4 o YA 1 v @ 1 o
vuaen Enabled Subsysteml # 151 mualdidnds dedoyad1onys F #1u X-bee A7

a4'l18a X-bee #15u Tassmuavdendesly Enabled Subsystem! fail

n

Enabled
Subsystem1

Enable
USART1: Ascii
8 byte/pkt
USART1 8.3 msec/pkt
9600 bps Tx pin: A9
8-None-1 Ts: 0 sec
FlowCtrl: None

USART Configuration Target,USART Send

i
USART Conﬁgurat’ﬁ'p wJuuaaﬂmmu X- bee LL@NTarget USART Send L‘]Ju“lja’é)ﬂ

dmSumsdatoyaniu X-bee x U%JMIMART Send 1519MUATH X-bee a4

A1ONHT F ﬁqﬁ



=] Block Parameters: Target USART Send
usarthe (mask) (ink)

Qutput data from the target (STM32) using USART

Allowed binary input data format incdude:
'uintd', 'intd', uint1a', int1&', 'uint3Z, int32', 'single’ or ‘double’

Data transfer time/pkt is estimated based on & data bits and 1 stop bit.

In Ascii mode, before outputing the data to USART, the data is formated in a tempaoraly
buffer

The user should specify the size of output string buffer to be large enough to
accommodate

expected data size. But in hinary mode don't need to specify buffer size.

Tips
Users can use the following commands to convert between char, dec, hex:

Ex. 1 deczhex(double(a") returns ascif code for 'a' in hexadedmal
Ex.2 [0x' reshape(deczhex(double(€:"), 1,length{5:"*2)] returns required
string for inputting into the Header field

Parameters —_

Setting b

USART module E_ISARTI

Mode |Asdi = I

Use printf format e.g. Slat: %632 Long: Ya3e 3N’

= |

Sample time {sec}@étn inherit sample time from nput) ]\{0

ERR YT |
Mengginaiulad®

[ QK ][ Cancel H Help Apply
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MANHIN Y

IS d‘ Y o U U
maveanldsunsunlyaudmsumasy

dwmsuTdsunsulumasuly

Dev C++ Tumsi@euTsunsuioiudoyaninnnds

@ o A A Y a Iy Y &Y =\ [ dy
1189 X-bee ﬂW'Iﬁ‘U‘VIL%@Nﬂ@ﬂﬂﬂﬂuwmﬂﬂﬁiuﬂuﬂ Tagenansoweu TUsunsuaeil

#include<windows.h>
#include<string>
#include<iostream>

using namespace std;

int main(int argc, char** argv) {

string portn="COM1";

bool bRead;

HANDLE hSerial;

<
%

o Aa o [ < 4
Alszmadulsdsaanaaseadimsunuae
4
WO
Y] ~ o [ < VoA
lsgmadulsilszanysadmsuinuain
1 vy [y Jd o .
F9n811NHINTU ReadFile()
o Y] 3 l { @
/aJ5201# handle AUSLAUANTINALNN

Mg ﬂ% CreateFile()

cout<<"PORT NAME(COM 1{%3(1 m@% 1774 "PORT NAME(COM1)"
1aginalu ia

cin>>portn;
hSerial = CreateFile(portn.c_str(),
GENERIC_READ, 0, 0, OPEN_EXISTING,

FILE_ATTRIBUTE_NORMAL, 0);

if(hSerial'=INVALID HANDLE VALUE){

DCB config;

//ﬁ’]JﬂWGIf?J‘W’E)W] LLﬁ’JLﬂUﬁQGlL!GI’JLLﬂi portn

/FHa8%U CreateFile() tWailanasa

/a3 hSerial Ay
INVALID HANDLE VALUE %350 13
S ldmfuuaasidlanesald
jl5Eme struct DCB iiteimasaanads

9
Toya



config. DCBlength=sizeof(config);

config.BaudRate=CBR_9600; /damsdetoyaiiu 9600 dadeduni
config. ByteSize=8; /Auavedoya 8 in
config.StopBits=ONESTOPBIT; /Aiiavga 1 10
config.Parity=NOPARITY; //Glugﬂl,mu"hjﬁwﬁayﬁﬂ
SetCommState(hSerial, &config); Ifamsdann

char szBuff[1]; //ﬂizmﬂﬁauﬂiLﬁmﬁu%’@y’amﬂwa{ﬁ

DWORD myBytesRead = 0;
¥ A s A
cout<<"Open port "+portn<<endl; /EANUDAIIN "Open port " LAZTONDIAN
agluduls portn

cout<<"Listening..."<<endl; /AR OA N "Listening..."

93

. o o 9 J 1 4
while(szBuff[0]!="F"){ //mmﬁ’;ugﬂimayjaﬁnﬂwaimmmmﬁm

IUNVLIDAD 'F'
bRead=ReadFile(hSerial, szBuff, sizeof(szBuff),
&myBytesRead, NULL); //f183 ReadFile() suteyanINHeTAIA"
A @3 szBuff
YR return AR 13 1uE )5 bRead
c Lﬁﬂﬁﬂw’%ﬂdﬂiuﬂﬁﬁﬂﬁﬂqﬂ
3, e
if(bRead:=FALSE){cout<<"Err0,r) ) ﬁﬂmmkﬁ@ﬁ? : /nFaiimseutioyan
wosaduSanselu &'l
#1359 wanatenun

"Error to read port"

}

CloseHandle(hSerial); /imsilanesa

intil; //ﬂizﬂ1ﬁﬁﬁllﬂilﬁ’é}Gl“lﬂfjﬁluﬂﬁ’mgﬂ‘ﬁlhﬁL’Jiﬂ
while(1){ //’;ugﬂu:mJ1ﬂ§uqmmimx%1ﬂnmm
cout<<"FALL\a"<<endl; /aastean "FALL" wloniduiadou
for(i1=0;11<20000000;i1+=1){} //’;ugﬂlﬁamhmmﬂmﬁau

}



}else{cout<<"Error to open port"<<endl; } /A ludauls hSerial (mfy
INVALID HANDLE VALUE a&tie1a9
Y8R "Error to open port" LaAd31 1)
ansndlanesald

system("pause");

return 0;

Y
./ \g
;, g

o) - 2
Nengginalulad®
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