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1 THEUDEX UWB Tag FEBARIRNA
1.1 f&n

UWB Tag FIFEEFFAIR, STELIUE UWB Mini 3 7248 B
UWB Nano X1 #5 I\EBOEIHAY TOF Report Message £
1R —ERSNHA TR, S TCIIBRIRER Trilateration =
WEMEZ, B EEIESTIE STM32F103C8T6 S5
M (BRAXRS) EXSNIEESURIS RS, FRBAIRT
BERX, v, Z BNEOLED E,

STM32F103C8T6 EAH7ESH DSP FEN FPU FrRzEI
T, KIBBEBEME sms ME—IRYUIR, ZEAITEITY,
ERER, sEERAIREYEEMRERE,

ZIMBEERTINAIRE PC BINERFEENEMEERIN
FBmE, BN SEA R, I, iR, 7H. TANE.

1.1 UWB Tag FiFBRHRIRLE

1.2  UWB Mini 3 RN A

UWB Mini 3 #5RKF STM32F105 BB RIS A, SMEFBEEESE: DWM1000 f5IR, FRIRIELR, LED FE7RIEIR, HRADFFK.
SRS, ZEREILME AR, BRILUEAIRS, BITIRIEF R TR,

DW MODULE
10 FEB 2014
REV 1.1

LU ILE LT

- —
1 c
™ yppnn [ S
- h— E L1
- = S 1 m
) = STM3ZFOSRCTE S
- £ i )
INRNNENNNNNNNEND
L -
1 23s
D D D D D L1 2¥2
i (X X X ) ()
(X X X ) ()
2.4cm
1.2.1 UWB Mini3 IEME] 1.2.2 UWB Mini3 SHEEl
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DW MODULE
10 FEB 2014

REV 1.1

n 0 =

I
ARM
STM3ZFI05RCTE

FRIRIETAT

B RAEEINT.

i1l
L1
i1l
L1
L1}
L1
L1
L1

|
1
1

TPS73601DBVR
FBIESUR LDO

1.3 UWB Nano R/ E

DW1000-RX LED $57RAT
DW1000-TX LED 87~/

c;:J D ians ig UART 4 SR 163 B9

SWD STLINK FEkiEifiEn

UWB Nano #&HRSZF STM32F103T8U6 B AT . Nano RAIMHEIMIER NGRS, REFR RIIMEAEEESHIER
B E, MNAZHEFED: uwB SRS, TTANL UWB 48BA. UWB Nano 1EIRSMNEIFBESEIE: DWM1000 1R, EBJRIELR,

LED FEIRIRE, IZAEREEATLME R, BAILUEAIRE, BTARIXSRN AT sp SR TR,

1.4 FERRENE

KT RRFEFEI KEILS.20 fRAS, EFEESRF STM32 KEIL ARERE V3.5 5. 185 IE CIES. 1BTREBRZE 16 BB

TR ERNZEH TR E, RGN ZERE, BUE 4 &,
1.5 HTIWREE
#= 1.5 BALARIER

s BXLH EX

ANCHOR Hufi, EERER, ERTEELTSGREMELR
SRl

DW1000 Decawave HAY—FE A

DWM1000 Decawave HAY—FKIEA

IC integrated circuit Y=y

PHY physical layer YRR

PSR preamble symbol repetitions S EESE

RTLS real time location system SCRPEM RS

TAG s

X receive b==llvg

TCXO temperature compensated crystal oscillator EEAMERIARSEE

TDOA time difference of arrival TDOA EfI2—MF B EE#HTEMAYAE. BENEE
SEANSAIRIE, AJLREESIRIIES.

TOA time of arrival TOA B[ 2— M EEF S S EARE#ITEMNSE.

TOF time of flight TOF K{THIEINEE LR, EXENBESEMRIT BRI
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(Transceiver) (BfERIE) ZAEHRA KITHIESRUET =
[FIEEE=N

X transmit KE

TWR two-way ranging WENEEE, BIF MR (Transceiver) EBEEIRIS UEE
=N

uwe ultra-wide band UWB (Ultra Wideband) 2— T TEGRIBERA, FIRIDER
MR RAAEIE SRR R PR EE.
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2 AEUHIEX uwB Tag FiFeE LIERIE

R HEFIBERT D A=ME: TOF Message Report BB CIEUERFAT. Trilateration BLAITE. OLED IREB TR,
2.1 TOF Message Report S8 I¥UBRET

M UWB BB SRAVERIS IR 9 :

1. mr of 00000524 00004c8 00000436 000O3T9 0958 cO 40424042 a0:0
2. ma 07 0000VOOO 0PVVO85C PVVLV659 0VROEL7 B95b 26 ©0V24bed a0:0
3. mc of 000663 0PVVO5a3 0VV512 0VV4cb 095 cl 00024c24 a0:0

MID MASK RANGEO RANGE1 RANGE2 RANGE3 NRANGES RSEQ DEBUG aT:A
& 2.1 TOF ¥iEfEzU®
(S F Ihie
MID HEID, —HF=28, 495079 mr, mc, ma
mr KFRIRES-EibiER (RAEEUE)
mc AFRIRE-BILIEE (MWEEDRIEIE, RTEIRE)
ma RREuh-HuklEE (BERKE, BTFELBIER)
MASK 27 RANGEO, RANGE1, RANGE2, RANGE3 IS/ L/ NEEEB;
{5a0: MASK=7 (0000 0111) Z7x RANGEO, RANGE1, RANGE2 8B
RANGEO ANER MID = me B, mr, RS x BIEL 0 RUBERS, BfiI: =K
RANGE1 ANER MID = me B mr, RS x BIEL 1 ROBERS, Bfi: =K
4NER MID = ma, FREL 0 BIENL 1 (OBEE, B =K
RANGE2 ANER MID = me B, mr, RS x BIEL 2 ROBERS, BfI: =X
gNER MID = ma, FoREL 0 BIEL 2 (UEEES, B =X
RANGE3 SNER MID = me B mr, ZARES x BIEYS 3 AUBEES, B =K
gN5R MID = ma, ForEuh 1 BIEL, 2 OEERE, BNl =X
NRANGES unit raw range ITHEUE (SRETEN)
RSEQ range sequence number 1B (SAETEIN)
DEBUG SNER MID=ma, {F TX/RX KEZER
atA T 2% D, A 285D
IEERLIREIRY 1D 22— short ID, 58#EAY 1D 2 64 bit AY ID

AT ERERTERNEIE R TR, FERNFRMECESAZEN, KA TET oMA TS EESHI UART 21718
{E7320. RAIRER DMA =R FRTHITTE, IERIEHHAIAZ Rang0 / Rangl / Rang2 / Rang3 fEHTHHE, FFA\ZEE Range_decal0]
/ Range_deca[1] / Range_deca[2] / Range_deca[3], DMA & Direct Memory Access U485, BREE "FEEEEAR", BE—
MISERAEIREMIEE, TIPS BEIIFERZAEREEL/BEUE, BIAEE cPu, tBAERE cPu TR, BN EURERR
YERE—TRME DMA I=HISREHI TIFH1TH. CPU PR T TSR EMAHAFNEERAT I — LIRS, BRI Rl LU THAMD
HNIfE.

2.2 Trilateration &i%itE

22,1  EF uws MEEM =0 NEXEBiCERE

SONEERBIEERT, U=NEAA. 8. CHBEOEE, 2F500(%, V), (X %), (Xe Yo), R=AEE
T —D, D BIABANTA, A B CEIRSHEWA, A B, C5554 D MIEEHFIA,, dy, de BHZADHY
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AFRAIX, Y)e

JE=Xp)Z + (Y — Yp)2 = dy (2.2.1.1)
\/(X —XJ)?+ (Y -Y)? =d,

{\/(X - Xa)z + (Y- Ya)z =d,

A= 2.2.1.1 JLMEEIRR A D R 4R :

(X) =< 2(Xy —Xo) 2(Ya—Yo) )‘1 XZ—XZ+Y2-Y2+d2—d?
Y 2(Xp — Xo) 2(Yp — Yo) XZ2—X2+Y2-Y2+d2—d}?

(2.21.2)

SIONEENRER: BTSN DRIVEGIAARER, FUBEEATERIERE, NMSE EEN=1ERGRE]
FRTFT—/R, EXhRY, sERERT—IVNKE, EHFARLISETEEENX, VIMEFE—ERIRE, XENEEE
F—EREERETT—MEXEENUE, (PSR RARRIRIUE.

2.2.2  Trilateration Function

£ POSICAL.c Z{#H, Getlocation()IXMRERFTSCIIRIINEER | EANBUEAIMAR (AL m) REBNEILEIRERIIES (Bf7:
mm), T8 Tag HY Best Solution (EAfsi: m), EH, TRITERIRECN, result = GetLocation(&report, 0, &anchorArray[0],
&Range_decal0]);

BI1RE, EAAMUHAIEEARTEREEE, NMSBEEN=ABERONIEFRT—R, ATk, &L Ao/A1/A2 TETERY
AR, NEFRE, B8 2 ME, 38 A0/AL/A2/A3 ETIERRHE, BE— 1 RME. A3 EAREEIIEL, £ A0/AL/A25E
BX—IX Trilateration &i&fE, BEIM/ME, BB A3 IKAREAME, (FARME.

ZEETHEE, FRAEHTHRMER, FRETREIAGER, HTEKEZNERNFR (RREBK. PMERK. —MiE

WEE),
2.3 OLED ERER

TE(45EF OLED fEAERER, BE—FVNRT(0.96 ). B=. BmAERENSEE OLED BnEtk, £HER) 128%64,
ZIERSR AR S SIE DS OLED B, {8 ssD1306 IXF IC, 1%t AIEBEERL DCDC FHE, {NEE 3.3V i, BIRJIEET/E,
TCEBFBRINFE DCDC BBER, 1BIY spi iz, 5 stM32 #HT@E. ZARRESHIABNT:

T-A0 1000 mm
T-A1 1000 mm
T-A2 1000 mm
T-A3 1000 mm
TagX: 0.74 m
TagY: 0.74 m
TagZ: 2.00 m

2.3 OLED HRMETHE
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3 tHel¥IEXx UWB Tag FissRERRE

3.1 EREUWB iR

% UWB Mini 3 1EBREL UWB Nano X1 #EIRRIANEBBOMHEENRIEMRA, uws Mini3, EEE=ME TEHIFEH
" DecaRangingEVB1000_Ver20170310 Beta3 ", FF3 STLINK EFr uwB fEIRE (. UWB Nano ZER %, &R N EHE
“Nano_X1_20170324 ", J@ITHEEH-HEEHEO, BFEEES uws EHdiE, BERSNTE.

32 Firsafite

FFEREA Micro-UsB £, E4H UWB Mini3 BaIFEIRRIAR, STLAERERA.

3.3 Tag RARGLSIRER

3.1 UWB B SFIFEEEETE

RIRLER 4.3, FIFF Keil TREERMS. LEHh, TRIBSCORESHUERIGN, (E008Uh A0 / AL/ A2 / A3 BUSCRRAATR. I BRISE UG
BFHSEEILE] Tag FHERAVERT, KULORIRES, REBURIERMUEARNE, Tag FiFRtEFNARENE. ERES

BB 4.4 9 Tag FI5E5 EFES.

=¥ Device

misc.c (StdPeriph Drivers:l
stm32f10x_dma.c (StdPeri
stm32f10x_exti.c (StdPerip
stm32f10x_flash.c (StdPeri
stm32f10x_gpio.c (StdPeri
stm32f10x_iwdg.c (StdPer

B B e - B

(53}

stm32f10x_rcc.c (StdPerip
stm32f10x_tim.c (StdPerip
stm32f10x_usart.c (StdPer
GPIO_STM32F10x.c (GPIC!
RTE_Device.h (Startup)

(e |

®
s lele gLy Ly Ly Lo Ly

713
714
715
716
717
718
715
720

=] =]
L3 ba
(B

=1
[
(5]

P N I |
[0 T O T %
=1 @ LN

anchorArray[0].
anchorArray[0].
anchorArray[0].

anchorArray[1].
anchorArray[1l].
anchorArray[1l].

anchorArray[Z] .
anchorArray[Z] .
anchorArray[Z] .

anchorArray[3] .
anchorArray[3] .
anchorArray[3] .

[ (R [

(R

//anchor0.x uint:m
//anchor0.
//anchor0.

; //anchorl.
; //anchorl.
; //anchorl.

; //anchor?2.
; //anchor?2.
; //anchor?2.

; //anchor3.
; //anchor3.
//anchor3.

uint:
uint:

uint:
uint:
uint:

uint:
uint:
uint:

uint:
uint:
uint:

m
m
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3.3 {E Keil TIEHPEIZMEILHY xvz 8445

34 WKER
15 Tag FHESEAIHNEINNBEXIS, Tag FIESLAITHASIMRINIES SARTE, ZITEERS rC i EAHITEERY

Pas
Ho
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4 KEIL5 BRERARTE
FERYRE

HEARI N, B Keils LHERM mdk520 SiEMML Keygen, 1TER, EAFBFIEMWSLIERR Keil 2X{4, S0EIER Keygen
TERGEEMS, AATEBEHIGER.

L% KEIL5
Wik mdks11 [Bai%sE, BEEI5eR, BniE Pack AILERR,;

Welcome to the Keil Pack Installer

Pack Installer is & utlity for managing Software Packs on the local computer and
provides the following windaws:

41

4.2

Packs List and manage Software Packs. Install a Pack for access within pVision.
Example: List example projects. Copy projects and launch pvision for testing examples.
Devices @ List supported devices. Select a device to show related Packs and examples.
Boards List supported boards. Select 3 board to show related Packs and examples.

Pack Installer connects to waw. keil. comfpac to obtain the published Software Packs.

Toinstall a local Software Pack use File - Import... from the menu.
¥ Show this dizlog at startup Help

=] 4.2.1 Pack Installer

A oK, NOERET (ANESEWY, 5% @ ). 1 Pack —12, FIHH TEIAR AR SN AIDEE— Install
B, EFAWHELTL, SaEXINAY Install, £EMTERNNE, ARRNEE, HARgE.
AERMHESRAT STM32F103C8T6 BAEHL, ATLA, fEAIX—HE, Ei% STM32F103C8T6, W FEITERA:

o ARM:CMSIS THE6, BB RHEBAEER.
e  Keil::ARM_Complier

e Keil::MDK-Middleware
e Keil::STM32F1xx_DFP
| X Pack Action Description
/| summary = Device Specific 2 Packs STM32F103C8 selected
% STM32F101 29 Devices =l Keil:STM32F 1x(_DFP % _Up to d.| STMicroelectronics STM32F1 Series Device Support, Drivers and Examples
% sTM32F102 8 Devices Keil:STM32NUCLEO_BSP % _Up to d.J STMicroelectronics Nucleo Boards Support and Examples
A STM32F103 29 Devices = Generic 20 Packs
@ gTv32F103CA ARM Cortex-M3, 72 MHz, 6 kB RAM. 16 kB ROM ARM:CMSIS % Up to d.J CMSIS (Cortex Microcontroller Software Interface Standard)
LB STM32F103C6 ARM Cortex-M3. 72 MHz. 10 KB RAM. 32 KB ROM ARM:CMSIS-Driver_Validation | _Install_| CMsIs-Driver Validation
@ 03C8 ARM Cortex-M3. 72 MHz. 20 KB RAM. 64 KB ROM ARM:CMSIS-FreeRTOS |%_Install_| Bundle of FreeRTOS for Cortex-M and Cortex-A
@ STM32F103CE ARM Cortex-M3. 72 MHz, 20 kB RAM. 128 kB ROM ARM:CMSIS-RTOS Validation | _Install_| CMSIS-RTOS Validation
@ STM32F103RA ARM Cortex-M3, 72 MHz, 6 kB RAM. 16 kB ROM = ARM:mbedClient | _Install | ARM mbed Client for Cortex-M devices
B STM32F103R6 ARM Cortex-M3, 72 Mz, 10 kB RAM. 32 kB ROM 5 ARM:mbedTLS. | _Install_| ARM mied Cryptographic and SSL/TLS library for Cortex-M devices
@ STM32F103RS ARM Cortex-M3. 72 MHz. 20 KB RAM. 64 KB ROM ARM:zminar |%_Install_| mbed OS Scheduler for Cortex-M devices
@ STM32F103RE ARM Cortex-M3. 72 MHz, 20 kB RAM. 128 kB ROM - Huawei:LiteOS | _Install_| Huawei LiteOS kernel Software Pack
& STM32FI03RC ARM Cortex-M3, 72 MHz, 48 kB RAM. 256 kB ROM - Keil:ARM_Compiler @ Up to d.J Keil ARM Compiler extensions for ARM Compiler 5 and ARM Compiler 6
8 STM32F103RD ARM Cortex-M3. 72 MHz, 64 KB RAM. 384 k8 ROM #-Keil:Jansson & _Install | Jansson is a C library for encoding, decoding and manipulating JSON data
@ STM32F103RE ARM Cortex-M3, 72 MHz, 64 kB RAM, 512 kB ROM '_UM for Keil MDK-Professional and MDK-Plus
& STM32F103RF ARM Cortex-M3, 72 MHz, 96 kB RAM. 768 kB ROM IwlP:iwiP % _Up to d.| IwlP s a light-weight implementation of the TCP/IP protocol suite
& STMI2FI03RG ARM Cortex-M3, 72 MHz, 96 kB RAM, 1 MB ROM Micrium:RTOS |© _Install | Micrium software companents
B STMR2F103T4 ARM Cortex-M3. 72 MHz. 6 kB RAM. 16 kB ROM Oryx-E & _Install Package (CycloneTCP, CycloneSSL and CycloneCrypto)
B STV32F103T6 ARM Cortex-M3. 72 MHz. 10 KB RAM. 32 KB ROM -RealTimeLogic:SharkssL-Lite |%_Install_| SharkssL-Lite is 2 super small and super fast pre-compiled SharkSSL TLS library for
& STM32F103T8 ARM Cortex-M3. 72 MHz, 20 KB RAM. 64 KB ROM RealTimeLogic:SMQ | _Install_| Simple Message Queues (SMQ) is an easy to use IoT publish subscribe connectivity
@ STM32F103T8 ARM Cortex-M3, 72 MHz, 20 kB RAM. 128 kB ROM 5 wolfSSL:CyaSSL |%_Deprec.| Light weight SSL/TLS and Crypt Library for Embedded Systems
@ sTM32F103ve ARM Cortex M3, 72 Mz, 20 kB RAM. 64 kB ROM 5 WolfSSLwolfSSL | _Install_| Light weight SSL/TLS and Crypt Library for Embedded Systems
& STV32F103vE ARM Cortex-M3. 72 MHz. 20 KB RAM. 128 kB ROM | ~YOGITECH:fRSTL ARMCMx EVAL | _Deprec. ! DEPRECATED Product !t YOGITECH fRSTL Functional Safety EVAL Software Pack
& STM32FI03VC ARM Cortex-M3, 72 MHz, 48 kB RAM, 256 kB ROM YOGITECH:fRSTL STM32F EVAL | % Deprec.| I DEPRECATED Product ! YOGITECH fRSTL Functional Safety EVAL Software Pack

4.2.2 E4EFEZREExE

WALAFESZE, HEAEFANERTIES, summary EHMSEMIECEHNF, RESETHEEITEMR. =i Download
1REHBPET &, W TEAY Keil STM32F1xx_DFP2.1.0 , Ba&dk, SZAINBIZEEMRER.
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BOOKS ana nome auaio eqUIPMENL. - LLL) paraiiel INEMace, sUsu/osuy = 5 1IVICIOEIECITONICS m
Links modes - 5 V-tolerant I/Os - Timer with quadrature (incremental)
encoder input - 96-bit unique 1D i .

Contact Information Device Family Pack DFP
Corporate ¥ Core ARM Cortex M3, 72 MHz Support for this device is contained in-
Sales Channels STMicroelectronics STM32F 1 Series
Distributors > Memory 20 kB RAM, 64 kB ROM Device Support, Drivers and

> Clock & Power 200V 360V, 72 MHz S g

¥ Communication SPI, 12C, CAN. USART USB, Device ¥ Download

> Timer/Counter/PWM 4 x 16-bit Timer

4.2.3 FEIR%E Device Pack

43 ¥TRHIZE
£ Project->MDK A4, ¥JFFIAE Project, SREUN NANEIFA7R.

Nedd|s am| | BN I Iz | B% EC_.CTRL vaelaleo o &|E-| A
& e | W erojeat R BB e 0d
>roject L | [ appc
5% Project: Project =l 25 int temp = 0;
=47 Project 26 ) )
=5 App :7 11}1: distance=0;
B 28 uint? t oled buf([530];
APP.c 29 static uints_t buf[200] = {0};
0 karman.c 30 static uint8_t buffa[é3]="mc 0f 00001724 00001429 00001f40 0000leld e%dd 4a 00707c03 a7:0\r\n";
1 posicaLc 31 uints_t* buffb([e3];
0 pevice_NFOC & ~
£ public 33 float ?_measure = 1.56;
= 34 BSP_Init();
=} HARDWARE 35 LED Tnit();
1 olede 36 KBY Init();
=N np 37 Get UniqueID():
= 38
} 39 USB Config();
O uss/Lib L
’ o - 40 vartl init(115200);
. boc 41 | //  uart_init(115200);
CMsis 4z TIMZ_Int Init(9999,7189);//20KhzB0H4040ZE 18—k
2% Device 43 OLED_Initi);
BT miscc (StdPeriph Drivers:t o~ . .
B stm32f10x_dma.c (StdPeri 45 Flash_Configuration(); .
) . 46 | // OLED ShowNum (40,2, sys para.start count ,4,1€);
T stm32f10%_exti.c (StdPerip = - - -
ET stm32f10x_flash.c (StaPeri i 48 OLED ShowString (0,0, "T-&0 mm") ;
BT stm32f10x_gpioc (StdPeri | |1 49 OLED_ShowsString (0,1, "T-&1 m") ;
i) stm32f10x_iwdg.c (StdPer a 50 OLEDﬁShowStrJ:.nq(U,:,L{T—A: mm") ;
i stm32f10x_rec.c (StdPerip a 5’]‘. OLEDﬁShowStrJ_.nq (0, 3,ﬁT—A3 mI'[I\ )i
i . [ as 52 OLED ShowString(0,4,!Tag X: m");
stm32f10x_tim.c (StdPerig & 53 OLED_ShowString(0,5,"Tag ¥: m");
g stm32f10x_usart.c (StdPer & 54 OLED_ShowString (0, &,!Tag Z: m");

43 FRIEXHRE

44 HRESTH

£ Target->Debug HSEHE NEBE /I ST-LINK Debugger, R EREHHFEN ST-Link, M5 Settings, SWD &, HEN 4M,

Devicel Targetl Outputl Listingl User | CICH' Asm | Linker Debug |Uti|itjes|

" Use Simulator with restrictions Settings | ® Use: |ST-Link Debugger LI Settings
[+ Limit Speedto Real Time ULINK Pro Cortex Debugger ~
CMSIS-DAP Debugger
- . J-LINK / J-TRACE Cortex i
[¥ Load Application at Startup [v Runto main() [¥ Load A Fast Models Debuaaer Cortex-M main(}
Intialization File: IEIFENT ST-Link Debugger
} PEMicro Debugger }
| | e NULink Debuader || .|

4.4.1 THEEE
|, SSRRIE; mdi “Download “ ¥§ , BIAATEALTH.

SeRERA, M "Build L
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5 MHEERERER

R | UWB Tag FHSEEFIFA
hRAs V1.0

. KEIL MDK #BEhFEAR
S UWB Mini3 fEFFFAR v3.3.1
BIIERATE] 2017/4/23
BIEEA Zhipeng Wu / Lynn
AR EER 2017/4/23

MHEEZELER

Lynn 2017/4/23 UWB Tag FF¥5EEAFAM V1.0
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