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 Turn on your system sound to hear the streaming presentation.

* [f you have technical problems, click “Help” or submit a question
asking for assistance.

« Participate in ‘Attendee Chat’ by maximizing the chat widget in your
dock.
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= RP2040 Arduino Radar Hardware
= Arduino Radar Library
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RP2040 Arduino Radar Hardware
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Shield2Go

BGT60LTR11AIP

VTUNE Test Pad 4 '.

WSy
Pull-up/down resistors R14-R18 R ',",; ..h‘y ]
[PLL_Trig, MOSI, SPI_SCK] : 144

Ground pins on board Adj. Low-Pass Filter [IFI & IFQ]|

‘ lD P ’0’ ". 151 (vvr\ &
connected with each other. -

. Sample & Hold Capacitors|

i
Legend Tri-State Switch QS1: mode RIS c?tor EER) :
: — Tri-State Switch QS4: freq :
Ifarmabon 'Potentiometer R_QS2: sensitivity e
User LED (extern) Potentiometer R_QS3: hold-time | |- o
/] Labelling of Pins in Datasheet o » PWR LED ' o
: : : ! ¢
7 Pin Number in Arduino IDE |4 IFIP13~ AN1 ~\P7}LED1 A 2
/ IFQIP12Z AN2 e
I Physical Pin Number NC ~ P5{iSPI Reset .0
Warni NC - P4;Target Det. ah
A A Ground ~\P3/CS \ Cr))
@ Additional Information |23 ~\P2{SCLK o
/ Div | IRQ!P9 ~INT/GPIO3 SPI: MOSI '-\\PIJMOSI
INC| Not Connected Phase_Det:P8 /7:. PWM/GPIO4 SPI: MISO -~ POXMISO \
LDO 3.3V/1.5V

A The maximum voltage on any pin is 4 V.
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TD = Target Detection

TD: Logic HIGH when there has been no Target/Motion
detected and logic LOW when there has been a
Target/Motion detected.

PD = Phase Detection
PD: If motion has been detected: logic HIGH when a target

is approaching the Radar and logic LOW when a target is
departing.

11
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bgt60.hpp

* [@brief States of motion

*
[

enum Motion_t

I

L
NO_MOTION /**< No presence */
MOTION /**< Presence */

I,IIJ-C-
* @brief States of direction
® [

enum Direction t
{

NO_DIR /**< No direction due to no motion */
APPROACHING /**¢ Target approaching */

DEPARTING = /**< Target departing */

Bgt6@(GPIO *tDet, GPIO *pDet);
~BEt6e () ;
Error_t init();
Error_t deinit();
Error_t getMotion(Motion t &motion);
Error_t getDirection(Direction t &direction);
Error_t enableInterrupt(void (*cback) (void));
Error_t disableInterrupt(void);

ivate:

GFIO * tDet;
GPIO * pDet;
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bgt60.cpp - getMotion

Error_t Bgt6@::getMotion(Motion t &motion)

f g snum bgtéee: Error t::0 = @
+ . Bogtoe: iget
Error_t err < Mo error

BGT60 LOG_MSG(__FUNCTION_ );

do

)

L
GPIO::Vievel t level = tDet-»read();
if(GPIO::Vievel t::GPIO LOW == level)
{
| motion - MOTION;

lse if{GPIOD::Vlevel t::GPID HIGH == lewvel)

motion = NO _MOTION;

¥ while (@);
BGTE@ LOG_RETURM(err);

return arr;

MOTION NO MOTION
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Error_t Bgt6e::getDirection(Direction_t &direction)
{

Error t err = OK;

Motion_t motion = NO_MOTION;

BGTE@ LOG MSG{_ FUNCTION );
do

I

L

err = getMotion(motion); DEPARTI NG

if(0K != err)
break;

if(MOTION == motion)

{

GPIO::Vlevel t level = pDet-»>read();

if(GPID: :Vievel t::GPIC LOW == level)
{

direction = DEPARTING;

}
else if(GPIO::Vievel T::GPI0 _HIGH == level)
{

direction = APPROACHING;

APPROACHING

direction = NO_DIR;

} while (@);
BGT6@_LOG_RETURN{err);

return err;
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Motion Detection

erial Input/Qutput Meniter

#define TD 20
#define PD 21
Edit | View | Configuration
[/* Create radar object with following arguments: g Hex
* TD : Target Detect Pin .
//* PD : Phase Detect Pin == &} HEX Senc
Bgt&BIno radarShield(TD, PD);

Init successful.
i setup() target in motion detected.
target in motion detected.
Seﬁﬂllimgﬁﬂgﬁaaﬂ target %n mot%on detected.
target in motion detected.
target in motion detected.
Error_t init_status = radarShield.init(); target in motion detected.
if {GK I= inigjtatus){ Target in motion detected!

| Seriall.println("Init failed.™); No target in motion detected.

f{ Configures the GPIO pins to input mode

No target in motion detected.
J Target in motion detected!

else { No target in motion detected.
i Ho target in motion detected.
No target in motion detected.
No target in motion detected.
Ho target in motion detected.
No target in motion detected.
No target in motion detected.
Target in motion detected!

{ Ho target in motion detected.
Bgt6e::Motion_t motion = Bgt6e::NO_MOTION; No target in motion detected.
No target in motion detected.

. . . . . No target in motion detected.
Error_t err = radarShield.getMotion(motion); No target in motion detected.

| Seriall.println("Init successful.™);

void loop()

No target in motion detected.
if(err == 0K)
{
|suitck (motion)
{
case Bgtoe::MOTION:
Seriall.println("Target in motion detected!");
break;
case Bgt6@::NO_MOTION:
Seriall.println("No target in motion detected.
break;

20 74 61 72 67 74 20 6D 6F 74 69 6F BE 20

20 74 61 72 67 74 69 6E 20 6D 6F 74 69 6F 6E 20N

}

else {
| Seriall.println("Error occurred!");

@®Ring O

delay(5@8);

Disconnect
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Direction Detection

View | Configuration i loo p( }

HEX ( - . . . -

j ! Bgted::Direction_t direction = Bgt68::NO _DIR;

HErE Line Status Clear Terminal Colum f Data Graph
Tools

npu out Error_t err = radarShield.getDirection(direction);

Direction cannot be determined since motion was detected!
Target is departing!

Direction cannot be determined since motion was detected!
Target is approaching!

Target is departing! switch (direction)
Direction cannot be determimned motion was detected! {

Direction cannot be determimned motion was detected!
Direction cannot be determined motion was detected! Case Egtaa::APPRD'QCHING:

Target is approaching! Seriall.println("Target is approaching!™);
Target is approaching!

Target is departing! br*eak;
Direction cannot be determined motion was detected! case BgtﬁB::DEPARTING:

Direction cannot be determimned motion was detected! = = . .
Target is departing! Seriall.println("Target is departing!");
Target is approaching! br*eak;

Targer is approaching: case Bgt6@::NO_DIR:
Target is departing! -
Direction cannot be determined motion was detected! Seriall.println("Direction cannot be determined since no motion
Direction cannot be determined motion was detected! break;

Direction cannot be determined motion was detected!
Target is departing!

Direction cannot be determimned motion was detected!
Target is departing!

Target is departing!

elseq
Direction cannot be determined motion was detected! | Ser‘iall.println("Er*r‘cr‘ DCCL,FI"E:“"}_‘,

delay(508);

v

44 69 72 65 63 74 69 6F 6E 20 63 61 6E 6E 6F 74 20 62 65 20 64 65 74 65 72 6D 69 6E 65 64 20 73 69 6E 63 65 20 6E 6F 20 6D =~

6F 74 69 B6F BE 2 6l 73 20 64 & 4 B85 B3 74 65 64 21 0D OA

@Ring OT

Disconnect
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Radar Over UDP

fradar = 8;

Error_t init status = radarShield.init();
if (0K != init status) |

| Seriall.println(”Radar Init failed.");

else {

| Seriall.println(“”Radar Init successful.™};

MU (@22

#define TD 13 // D13 -> GPIOG

#define PD 11 // D11 ->» GPIOY

[/* Create radar object with following arguments:
ff* TD : Target Detect Pin

f/* PD : Phase Detect Fin
Bgt&@Ino radarShield(TD, PD);
uinté t fradar;

/ SPITX
/ SPIRX
' SPICLK / LEDB
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Bx52: f/"R" Ra
switch({packetBuf

e;
sprintf{ackBuffer, "RADAR

sprintf(ackBuffer, "RADAR =
ak;

Radar Over UDP

% Hercules SETUP utility by HW-group.com

UDP Setup | Serial | TCP Client | TCP Server UDP

Feceived data

lTestMDde] ﬁbnut]

UDE
RELDAR =
Target
Target
Target
Target
Target
RL4DAR =

departing!
departing!
departing!
departing!
departing!
OFF

Sent data

FRIRLZO

Send

IR

[ HE=x

R0

[ HE=x

EO1

[ HE=x

uppP

[192.168.1.75

4044

ElEE

X Clase

Server settings

| Server echo
| Redirect to TCP Server
| Redirect to TCP Client

IJDP broadcast

File name:
Mo file

Leedlil | |

Send

Send

HWsrous

wwu. HW-group.com

Send
Hercules SETUP stility

Ue¢gn 328
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Radar Over UDP

void loop() E

if (fradar == 1)

{

BgthE::Direction T direction = Bgto8::NO DIR;

Error_t err = radarShield.getDirection(direction);

if (err == 0K) P

d i o585
switch (direction) $37A °
{ :

case Bgt6e::APPROACHING: e -..'33’
sprintf{ackBuffer,"Target is approaching!i\rin"); f"\',l!ﬁ:_ i

Seriall.println{"Target is approaching!™); % . T ]

break;

case Bgtof: :DEPARTING:

sprintf{ackBuffer,"Target is departing!‘rin");

Seriall.println{"Target is departing!”);

break;

case Bgt6@::NO _DIR: B -

sprintf{ackBuffer,"No Motion Detected!%r\n"};

Seriall.println({"Direction cannot be determined since no motion was detected!™);

break;

>,
a Sl

}

Udp.beginPacket (Udp.remoteIP(), Udp.remotePort());
Udp.write(ackBuffer);
Udp.endPacket();

Seriall.println(”Error occurred!™);
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Radar Over UDP

A Serial Input/Output Monitor - O x
Edit | View | Configuration & - .
p £3% Hercules SETUP utility by HW-group.com — O X
ASCII 4 Hex @ | 9 W @ Ribbon
= - 4 B . _ UDP Setup | Serial | TCP Client| TCP Server UDP | TestMade | About |
i ASCIl Send 5 HEXSend | \ineStatus | Clear Terminal Columns Display Data Graph o s .
Input/Cutput Viewing Options Tools Menu Style H EEEWEd data
- ) IDP
connect = UDF socket created "
Wi FI??C'— " g EADAE CH
| ||target is deparcing! [192.168.1.75 [EEE
Target is departing!
Target is approaching!?
_ - Cloze
Target is departing! 4044 "
Target is approaching!?
. Target is departing! ]
41 31 g B B B g Semver settings
Target Target is departing!
Target - - L
Target . Tarmet is ammroachinm? [ Server echo
Target r Sent data i
Target o | Redirect ta TCP Server
Target r Enl
;f;gff x [ Redirect o TCP Client
Target o
Target r
Target o
Target IIDP broadcast
Target o
ifig?f ° File narme
Target re Mo file
Target
Target
Teroes Load file | |
Target
Target
Send
54 61 72 67 65 74 20 69 73 20 64 65 70 61 72 74 69 6E 67 21 OD OA ~
54 61 72 67 65 74 20 69 73 20 61 70 70 72 6F 61 63 68 69 6E 67 21 0D 0A |FL|I:‘.'-I I_ HEK Sﬂnd H I_I-J g r' D u n
- vwu HWU-group.com
G ™ HEX  Send
AsCll Send Hercules SETUP stility
HEX Send B0 ™~ HEX Send Versiop 3.2.8
@DSR ©ODTR @DCD @RTS @CTs @RXD @Ring @TXD @Error @Break
COMS5 8M1 9500 ROCO R34C1 Disconnect
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Thank you for attending!!!

Please consider the resources below:
e arduino.cc

 raspberrypi.org

* infineon.com

- G

.................

O B s MCwe B m
.
BASYS 3 I

LD LD8 Lo? LD6 LOS 4+ LD2 Lo
gav g g g gun ged fo fun s fws s e jue jun Ra jue

Su1s™ Su14 Su1F Sz SHI1™ S SU9 = Su8 SWZ = SHE SWS ~ Shi4 SU3 ~ Su2 = Sl = SWo ~
oy | — | — | — | —  ——— | [— p— e i

21
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