MICROCHIP AN3406

1§ /| ATmega4809 Curiosity Nano JF & F & RESBiEH T
AWS = %1 BLE f2/k 88 R 2

i

fE#: loan Pop A1 Alin Stoicescu, Microchip Technology Inc.

AN LA 4R T Anfal il ATmega4809 Curiosity Nano JT &7 & il i il i k1 5% % 2] Amazon Web Services
(AWS) =HMEIhFEEE T (Bluetooth® Low Energy, BLE) fHEEsH1 . ASCRYE S EANEAE DA IR B STRYALARRD
GitHub %55 42 o

fE IR AR5 A T ATmegad809 # A HLE% . ATmegad809 J&—kkali MR IFE ML, L A9emt s A it %
S A% RS A S AT R AT, NSRS AE ) ATmega4809 Curiosity Nano #15& ] T Click board ™ ) Curiosity Nano 3
W, HFERAA =4 mikroBUS ™ fik . X4 mikroBUS i ] T 442 B A Microchip RN4870 15 (IR ThAE R i)
RN4870 click # LM A& R AL . 5 5 A< R 52500 BME280 1428 /4 click #R . AN B @ — ANl Al i
KRG —— N L4E#ER A LAFE Curiosity Nano “F-& g2 se R A8t i B ol Ll MPLAB® G & 28 (MPLAB
Code Configurator, MCC) FE# /Pt E .

1. fRRART RIER

BM280 Weather
I’ Sensor
ATmega4809
Microcontroller
RN4870 BLE
USART Module

AR RS, BRI = AR, 23T BLE BEBRAEIRES T AUS . BN R . BB TR A
FRRRER BRI — I, IO RIS B SE TR o 5 A A I ORHE B AR B 0 50 5 280719 R B BLE BB ST
Bz, il LK M B Wi-FI® A HIE PR B = IR 55 R4 TP BRI — UCRF R K B0 A 2 20 o
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Bl 2. MAIZhRER

AWS Cloud

X EFH Raspberry Pi® (RPi) 3 #5 B+iR{ENM, FNEEMRT BLE. Wi-Fi fILIKMAES, [FE 5T 5 i
LT SEE ISR

AWS T =Rk4. BT 48 AWS loT Greengrass Mz 08AE, H P RIAZRGS ~imcH. WA
Lambda Hf3 FFEFE 4w A4 1 (Application Programming Interface, API) {5 ] SZEL 3 85 6 & A6 F0T 5 o

3L MCC o f WL A I AMBE A AR AR A s 2 BT H SO ARSI 454 . MCC SCHF & A AN BEAN
TFRA et in RN4870 click 4 -

BLF GitHub % I & ATmega4809 Curiosity Nano B 735 F YIS, 1L [0 3% FF Sk i U 1 3 F 40 008 28 A 80 25 i
Lambda.

o VView Code Example on GitHub
Click to browse repository
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https://github.com/microchip-pic-avr-examples/atmega4809-cnano-ble-aws
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S I 10 oo o 1 1 YU 16
LT VT4 =2 5 NSO TSRS USP RSP 17
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I & o - SR T U T NSRS 17
LG T 6 11K=%7 1) 1= A =1 4 Yo L= FOUU RO USSR RSO RRUURRR 19
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Tl o b 1 )i TSP 25
B T A ettt ettt e et e e et e et e et e et et et et et et et et e e eneeeereann 25
MICrOCHhID BB AR IIAE ..o cee ettt ettt ettt ettt e et s e s et eaeee et eenen et aenn e eaeeens 25
g ey < F TSSOSO OSSOSO U RU R PRUSPRPRPRPN 25
T e ettt et et ettt et ettt ettt e e et e et et et et eut et euteteeueeueeteeue ettt eaeeae et e et e et et et et et et et et et et et et ereraeaneanen 26
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FERAAF
AREHH T AR A NG TR RIS Z B R, FFE T AR5 S 658 K0

o MEITBETEHMARID, FAXSBRENSIHEANS, §HETRAMREEE LS,
o WHEBILITRE S0 5%, BEmEb AT g
o HARFINA RN SAE S B H R FHA SRAM f EEPROM

E 1-1. megaAVR® 0 ZFI%%

Flash 4

48 KB
32 KB
16 KB

8 KB

Pins
28 32 40 48 >
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iR
AR D/ T AN 3R EL BLE #086 (Internet of Things, loT) BN E . Ho, BTN T =4
T H AT AWS Fic & D) Rg .
FERBITE H, FRATE RS CoPhIE I 28 F NS R AR B S U I AR R e . AR R IE T 12C B R IEEEE, JF
LD [ 132 0] R 5 AR i B ity . #8480 USART #: 115 RN4870 BLE R &S5 2, SR Ia e B 04
FR28 FIREE,  FEPE R S S BB I AR 5% AR
Raspberry Pi #i%4% %) BLE %4, B, SRJE 141 Greengrass Core 3454 % 47 2| =i . Greengrass /& AWS #2
BEIIMSIREE, BEfS{d ] Raspberry Pi iR ORE 0. Bk, MISSZOF SR BLE H9 &8 B, LMt 5 =i
Z A A ideE .
& TAE:

£ IT KI5 (Integrated Development Environment, IDE) :

1. ZRNH R Atmel Studio v7.
2. A XC8V2.10 4itss (FTFMHIE) # MPLAB® X v5.30.
2.1. MCC g4 3.85
2.2. AVRS 4% 12 AVR®H LR A 2.0.1
Microchip ATmega4809 Curiosity Nano H & 1k
& T click #% ) Microchip Curiosity Nano i
*  MikroE i BLE RN4870 click #t
Raspberry Pi 3 745 B+
MikroE fJ"<X 4 click 1
+ Amazon Web Services (AWS) k"
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https://www.microchip.com/mplab/avr-support/atmel-studio-7
https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/developmenttools/ProductDetails/DM320115?utm_campaign=Atmega4809&utm_source=AN3083&utm_medium=TextLink&utm_term=&utm_content=MCU8_AN3083
https://www.microchip.com/developmenttools/ProductDetails/AC164162?utm_campaign=Atmega4809&utm_source=AN3083&utm_medium=TextLink&utm_term=&utm_content=MCU8_AN3083
https://www.mikroe.com/rn4870-click
https://www.raspberrypi.org/products/raspberry-pi-3-model-b-plus/
https://www.mikroe.com/weather-click
https://aws.amazon.com/
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3. AU

B 3-1. fBEAET RIEEITRTF &

mikro W
BUS
PWM3
INT3

RX1
1

3]
- ©®

24 2 =

_ RN4B70dlick ||| WEATHER click

GND 5V0

MICROCHIP

3.1 ATmega4809 Curiosity Nano #x ! Curiosity Nano i& it 25

ATmega4809 2 —3FC K 8 fif AVR AbFEZS (EHELFIeILER) WAL, BT & = 20 MHz,  [FIB i B = 48
KB [1INf7. 6 KB ] SRAM Fl 256 F77t] EEPROM, J£RFH 48 5|k, thsbh, et T MorF N4
(Core Independent Peripherals, CIP) FlR G FMRIIFESEN, AFEHEMF R SleepWalking.

R MU SR AL R B AEAE AT DIRE SR K AR AR PR I B R, AR & A T R B AL A5 R
K 3-2. ATmega4809 Curiosity Nano

Micro USB Power/Status Debugger 32.768 kHz ATmega4809 User LED User Switch
Connector LED 68 Crystal MCU (LEDO) (SW0)

ATmega4809 Curiosity Nano (DM320115) A& —AN R vr Pl g s A LR A WA RAE (EDBG) , JHRHLAH T 5
L COM 3 [1J@ 15 ) USART #% USB #fr#:8%. 1A2% 3 FF IDE 4 FE R g f2 -
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 3-3. i&H T Click #ff] Curiosity Nano E4%

MICHDCHIP
‘Curiosity Nano Adapter

o IIIIIIIIIIIIIIIIIIIIIIIIIIIIl
/
<,

& FF Click #x ¥ Curiosity Nano 24 (AC164162) f&— A FAi%EH:3] Curiosity Nano HFHLEEH . B4R T 3 4
T click BN ER: T mikroBUS #ifli. 1 /> Xplained Pro ¥ & §ffi J8: LA K 8 B 1/ R & W) 7c e s AV B L B (T
Hef At DU N BE ARAREEHD

MIKROE RN4870 Click &

RN4870 click 12— 7] LU A mikroBUS ##iftif¥) BLE #7. ‘& 3.3V ML AL IFi85d USART 45 B 018 HLE
¥, v ASCH dr &t THEtl. A, XHLHBEIE & Ki%E (Ready-to-Send, RTS) FinuiFki% (Clear-to-
Send, CTS) USART {5 SR 4lL 7 S ANME . X8 Sy ANEE & rT ke ), ARSI Fd .

RN4870 /2 M ARIFERIR . B — T B W sUHh A 5 (A dE i ft -

BEREHR SRR T4 5t AN USART A& 4 2%} 45 BLE & 9iZH] USART . BRINBRS 50y 115200 NMF5/8p, AT LUE L 4y
LA, USART Bl il il iy MEiE se i, — M &%, — TG

vE: R AT LAE A RN4870 B RN4871 i A #d

& 3-4. RN4870 Click 1& & 3-5. RN4871 Click &

&3Z 27 ~
i  RN4870 click 4 RNA4871 click

© 2021 Microchip Technology Inc. MA%ER DS00003406A_CN- 7 7T



3.3

3.4
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B A5t B

AR S 4 B R B ST (Generic Attribute Profile, GATT) #3it:, AT LASZIE 2 5 MAILN) GATT RS 4 4
RA R & GATT k%, B MRSERMRZE 8 M,

5 fERE BLE M08 Re THLEE A TR M A2 T, AT AAHE SR AT T7 AL I RSERTNEH o PEI ik, RN4870 Hidedk
WG YRR .

Raspberry Pi 3 #5 B+i

Raspberry Pi 3 15 B+JF E AR 0 I& 17 % Fl Linux®Ee(E RGRATH, AR T FHE PR EE . SRShFE P 1R H
FEF . H P AT R I S R AR A T M A %% o T ARBR BB T F T 5 2o 49 OB {E 0 A B BLE B3 DA R T =4
FIEAE i Wi-Fi ALK G RE, JEHE AP . RPi 3 B+ armv71 ACBEESZEMY, 1EAE IR B AP AR R A6
H o RPi BI#AE R G080 W G4 7 2 /N4 5 8 GB 111 microSD

MikroE 5% click
K% click BRAL S — AN MRS IEEEUS S . R AR B B0 ) BME280 Bosch & /2% . A% #% vl @it SPI 8% 12C i@
{Z. BAEEET 12C, A SPI, 3% & #1238 click #i_F 1) 0Q HilH.

ROFAR AR W RS 5, SRR N20.1 kPa, IR EAEEENE1°C, AXHEER 3%, 75, BUARERER RS
A>T, EEEREAETR. BT HLESLRN A AR, S SO MR T A ) BEARE 3%

& 3-6. Mikroe Weather click

|2|=
NC | NC
g2
Ra
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]
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4.  NARR

41 WAEER
Microchip ] MPLAB X 1 Atmel Studio #&H T 45 F L R B R I RTF RIS . AR SRS FR A48 18 FFE 2 7E
MPLAB X H R . NEEEPRIE B9 IER SCELRT 75 B ThRE, A 201%¢%% MPLAB X IDE v5.30 1 XC8 % i¥#% v2.10 B
TR o

MPLAB X IDE ##4t 7 5 TERM LR E, WHTRS. EFEMRIRERH C/ICH+ILmRIBEE AP MHET.
MPLAB X 3 ##F7# Microchip 4 LT & T A .

MPLAB X H—/~4 5 MPLAB fUIGHC B 23 4 4F,  duadeh Rt 7D A s hRE, mI LA (bl Ah sk, edbh, thalfE
MPLAB Xpress 724 X T H.

4.2 Amazon Web Service #/4FiR

WA MK 2 7 Ge A Amazon Web Service. Mk n] DL 2 Gle, IF B ARVFE 2 s BT PG R AWS, 2L
WK N mIRSRINSE (44 Greengrass) [HACE AR AR IIE £, AMETEAIN . AWS 248 75841
HHE N R/, A7 Getting Started with AWS loT Greengrass H &%

Greengrass JT & A\ G R BHRAE A B0 B R 70 0 2 A 5T . IR AR R TT RO REER .

L1 3 T Wifel 4 Raspberry Pi FEFUNEERIE RS, LR UTIEF AR S ENL2 M E . IR 525
W3 T JF R AR % 41247 Greengrass AT EC & .

B 2 /24 7 AT {E Raspberry Pi b N 812238 WSS o BT N7 S R Pl I A PIARA A DL SAE F . A
BREZAL 1A AR B0 I8 S AN AT A6 2 AR B 9 S R R RS S

R, ERINACE Raspberry Pi kR H:FF 4614 H Greengrass Core, X AR AT] 0>,

MR 3 [ A2 Lambda DL K =i fl RPI 2 [ A 23S ¥ . SEBLER A28 T WAl 7E Raspberry Pi LS infiae 2
Lambda. AWS Lambda 72— WA 75 S0 & 2l IR 45 45 R vl 18 A7 ARRS 0 D e . Lambda AJ DA I & 326 5 T 45 1€ 32 )
W EBAFIRENEH (Message Queuing Telemetry Transport, MQTT) #3035 i =k X R IETER AR . &
JR it ] PAYT B 52 2 AR Uik e

BT A SO A A KRR B Lambda SEEH BLE 3R RIE B =um 02, Rtk 3 th 2 M. AMAHZEILA T
LA H AR

. I H FdH Greengrass Core (GGC) v1.10.

43  ATmega4809 fFHER

I H 8 MPLAB X 1%, 318 MCC fic & Fr 5 4% . Bt MPLAB X IDE ") File>New Project ( X 1>
HD BIE—ANHITH . Wik ATmega4809 2314

GitHub BEUs 34 T BEATIH . AT B B4 - 7428 MPLAB ARESC B 45 F01 BT A= oA i 4544, IFut B &AM H
@R HIE .

1. System Module (RZiiH) ME
e AL E RS . LN R 20 MHz %88, 40d 10 4 403k15 2 MHz.

Clock Source (HF#iE) : Internal Oscillator (PN¥iE% a8 )
Internal Oscillator Frequency (¥R #:4%) : 20 MHz
Prescaler Enable (Fi/Mliagflige) « ik

Prescaler (Tiisr#itt) : 10X

© 2021 Microchip Technology Inc. MA%ER DS00003406A_CN-% 9 7T
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&l 4-1. System Module it &

System Module @
£ Easy Setup | (5 Registers
¥ Clock Control
Main Clock(Hz): 2000000
Clock Source ‘ Internal Oscillator | M ‘
Internal Qscillator Frequency: ‘ 20 MHz | > ‘
External Clock(Hz) 1= £20000000
Prescaler Enable
Prescaler ‘ 10X | ~ ‘
Clock Qut Enable: D
‘ » Watchdog Timer
‘ » Brown-out Detector
‘ » Volitage Level Monitor
2. Interrupt Manager (‘PUTETESE) BB
i P E A TS s, H AT RV AR T
Global Interrupt Enable (4/mH i favr) - ik
B 4-2. Interrupt Manager Ft &
Interrupt Manager (7 K

£C% Easy Setup | (=] Registers

¥ Interrupt Seiting

Global Interrupt Enable:

v Interrupt Priority

Round-robin Scheduling Enable: D
Interrupt Level Priority. o
Interrupt Vector with High Priority: o

v Interrupt Vector

Compact Vector Table Enable: D

Interrupt Vecior Select Enable D

¥ Module Interrupts

Module Interrupt Enable
WD DIE O
USARTO ABE |
TCAD cMP2I [
TcAD CMP1I O

A M Project Resources (3 &) 5K T Devices Resources (#E%E) IR IR N TR EN B

HIAMA
3. USARTOFCE

I USART 45 5 RN4870 Rl 5 Il Ho R ik i 4. & APIATZE L 3 5, 0 0 LR K T4 F A4 e Al

/A

API Prefix (APl #i4%) : USART_RN4870

Interrupt Driven (FFWTIREN) « &

RX Buffer Size (RX 11X K/) : 8 bytes (8 F7T1)
TX Buffer Size (TX £ X K/N) : 8 bytes

© 2021 Microchip Technology Inc. M%E

DS00003406A_CN-2 10 TT
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Printf support (Printf 3¢3%) : &

Mode (F£zX) : Async Mode (FH0)

Baud Rate (#4#%) : 115200

Enable USART Receiver (fiffig USART #iids) « L
Enable USART Transmitter (ffifit USART Ki%#s) « ikt
Parity Mode (FH BRI : No parity CEAF B
Stop Bit Mode (fF1EA7#30) : 1 stop bit (1 ME 1AL
Character Size (“FfFK/) : 8 bit (8 fir)

T EAE Interrupt Settings CHWTEED RV T .
& 4-3. USARTO fit B

USARTO

£5% Easy Setup | =] Registers

¥ Soitware Seltings

API Prefix: [usaRT_Rn4s70]
Interrupt Driven:
RX Buffer Size (Bytes): ‘ 8
TX Bufer Size (Bytes) [s
Printf support:

w Hardware Setfings

Mode: ‘ Async Mode

Baud Rate 1 = 115200 =1000000
Error Percent: -0.645%

Enable USART Receiver

Enable USART Transmitter:

Parity Mode | o party

Stop Bit Mode | 1stonbit

Character Size ‘ Character size: 8 bit

| ¥ Interrupt Settings

& 4-4. USARTO 1 B E

¥ Interrupt Settings

Transmit Interrupt Enable:

Receive Interrupt Enable:

4. USART3ERE

It USART S SR AU AR 815 . ARS8 OMrEss, RE BA 3] USB R, KT

AP HTEE ) 5 B T e sl

API Prefix: USART_TERMINAL
Interrupt Driven: %

RX Buffer Size: 8 bytes

TX Buffer Size: 8 bytes

Printf support (Printf 323%) : BUHkET
Mode: Async Mode

Baud Rate: 115200

Enable USART Receiver: &t

© 2021 Microchip Technology Inc. M%E
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Enable USART Transmitter: i
Parity Mode: No parity

Stop Bit Mode: 1 stop bit
Character Size: 8 bit

Rl 4-5. USART3 it &

USART3

£ Easy Setup | (=] Registers

w Software Seltings

API Prefix: USART_TERMINAL
Interrupt Driven:

RX Buffer Size (Bytes) ‘ 8

TX Buffer Size (Bytes): 8

Printf support

¥ Hardware Settings

Mode: ‘ Async Mode | = |
Baud Rate 1 = 115200 = 1000000

Error Percent -0.645%

Enable USART Receiver:

Enable USART Transmitter:

Parity Mode: ‘ No Parity | = |
Stop Bit Mode ‘ 1 stop bit |-
Character Size ‘ Character size: 8 bit | M |

& 4-6. USART3 it BN E

w |nterrupt Settings

Transmit Interrupt Enable:

Receive Interrupt Enable:

5. ERfE A (TCA0) KE

BERE I & T 5 80, 2 )5 B R HLER UG A (EL TR A% 7 21 RNA8T70 BBtk o )5 S AU h i e

e n 25

API Prefix: TIMER_O

Enable Timer ({fgEEm45) = HUHEH

Clock Selection (Hf#hi%#) : System Clock/256 (& 4iHf41/256)

Timer mode CEM #$f£3) : 16 Bit (Normal) (16 i (IE#) D

Count Direction (i+#(J51W) : Up (fa] )

Requested Timeout GRS ) : 5s

Enable Overflow Interrupt (fo¥FiE ARl - dhrp

Waveform Generation Mode (JJEAE B : Normal Mode CIE# B30

© 2021 Microchip Technology Inc. M%E

DS00003406A_CN-2 12 TT
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LI IR

& 4-7. TCAO BiL B

TCAO

£8% Easy Setup | 5 Registers

¥ Software Settings

Clock Selection

Timer Clock(Hz}

AP Prefix TIMER_O
¥ Hardware Settings
Enable Timer D

‘ System Clock / 256

7812

Timer mode ‘ 16 Bit (Normal) ‘ - ‘
Count direction ‘ Up ‘ - ‘
Requested Timeout 256016us = 55 =8389s

Actual Timeout 5s

v Interrupt Settings

Enable Overflow Interrupt

¥ Waveform Generation Settings

Waveform Generation Mode ‘ Mormal Mode ‘ T ‘

6. W£ED (Two-Wire Interface, TWI) TWIO it E

TWI B 12C 8 0 T 516 K881 .
12C0

API Prefix:

Interrupt Driven: H{i ik

Enable 12C (ffifg 12C) : &

Mode: Master (F2&4f)
I2C Clock (Hz) (12C K4+ (Hz) ) : 100000

FM Plus Enable (FM+{#ifg) .

& 4-8. TWIO BL &

TWIO

ielE R

£8% Easy Setup | 5 Registers

¥ Soitware Seitings

API Prefix: 12co

Interrupt Driven D

¥ Hardware Settings

Enable 12C

Mode: ‘ Master ‘ - |
12C Clock({Hz): 1 = 100000 = 1000000

Actual Clock(Hz): 100000

FM Plus Enable I

Interrupt Settings

7. Weather Click B &
B 4 % 21 Device Resources (#3/4: %75 & EBIEIF MikroE Clicks THi%1)3, BfiJ5RI7E Sensors (f£/&2%)

PR E] click FEo FIHRYE N HR BE B, AR A

BME . mFKs Sample

© 2021 Microchip Technology Inc.
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Application CRBIRA)D) FB i B A Custom (HE XD LASMEI, Ko fd N HFR P TRAE, FrigiisE
Tt g .

Sensor Mode (f&/&#15) : Forced (i)

Standby Time (ms) (FFHLEFE] (ms) D 110

IIR Filter Coefficient (IR ¥4 %0 : OFF (SGH])

Oversampling for temperature, pressure and humidity GEJE. SEMRE RS R © X1
Sample Applications GREIFHFEF) : Custom (HE O

& 4-9. Weather Click it B

Weather 9 @

£8% Easy Setup

Information | Configuration | Advanced Settings

Hardware Settings

General Settings: Oversampling Settings:
Sensor Mode: FORCED - Temperature: X1 -
Standby Time (ms): 10 - Pressure: X1 -
Rk Cosicins [ OFF | =] Homiiy CEEE
Somle Aoplcatns [ |

Note: Choosing a sample application will overwrite the settings. To generate
the code with the selected settings, choose "Custom”,

v Example

[[] Generate Example

¥ Weather Click %I, SEFE RN A 4hAMELL, JF57~7E Foundation Services (F:Aififlk45) THisg
B, XML 52 DELAY Al I2CSIMPLE . JCi%fE DELAY st 7L SE ek, 1M 1I2CSIMPLE Rl 75 %
TWI AN SEBIE N E S 4E . 52M4aTR T —FE, W RERET TWI0, T MCC &8RN &R e, HEFZA
TWI AN SEBIIT, D5 Z0kE SR/ o

5 s E

51 BT & S R AT E Ot )22 7 S Rl o AR SORSRE SR AR b A A5 ) ()R8 1 i 22 5 D 5 R 22, (R tlm]
DA P i e i B SR AN R 7 2K

¥ RN4870 fidh & T 55— mikroBUS 1@, ¥ Weather click & T 55 —MEfl . XFEE 703 USART A Sefsl A
TWI 5EAT#E, mAS N,

© 2021 Microchip Technology Inc. MA%ER DS00003406A_CN-# 14 5
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Bl 4-10. 34 Ad

Output Search Results Variables it
Pa(lmgz|QFP4S | '| | Pin No: 44|45‘45‘47|48‘1|2‘3 4‘5|6‘7‘3|9 10|11‘12|13‘16

10 View SRAM Data Memory Notifications [MCC] Pin Manager: Grid View x

ﬂ’|18‘19 20‘21|22‘23‘24|25‘26|27 30|31‘32‘33 34‘35|36‘37|38‘39‘M}
PortA¥ PortB ¥ PortC ¥ PortD ¥ PortEY PortF ¥
Module Function Direction | 0|12 3|4|5/6 7|0(1(2|3[4(5/0|1(2(3|4|5|6|7|(0[1|2|3|4|5|6[(7|0|1|23|0|1([2(3|4|5|6
CLKI input B
et Y CLKO output B
TOSC input &
TOSC2 input B
S input R N R R N A R R N A R R R R R R RN R R
GPIO output R R R T T R T RO O M O O B - A R BB
RSTCTRL  |RESET input T
Woo output | [ | [ a &
TCAO W Wo1 output B B B B a B
wo2 output ™ B ] ] 1] B
Wo v scL infout a B
SDA infout a ]
USARTD ¥ RXD infout a8 B
TXD output a B
R RXD infout ] B
TXD output a B

Yo, E5| AL O oK PC6 A1 PD7 51 MR B v . eI H H i i TCAO Mg A ml, HIFibh T
FEE R, W ENASTIIHANThEE, W L5 TC K 2. % TCAO W E N PEO. PE1 f1 PE2. ¥4
TWIO % & Jy PA2 FiI PA3 LL{E 5 Weather click i#{Z. USARTO 5 RN4870 fidfudfs, J4Hi%E K PAO
PA1. USART3 5ifjiA#sit{5, #IH K E N PBO 1 PB1.

Pin Module (5|fiifibk) : GPIO output (GPIO #itli) : PC6 f1 PD7
TCAO: PEO. PE1 il PE2

TWIO: PA2 Fil PA3

USARTO: PAO il PA1

USART3: PBO #l PB1

5 )5, 1E Project Resources H 1] Pin Module #, 5|l PC6 fFE 4~ “Weather_CS” % E N START
HIGH (= FfE3h) , 51 PD7 FZE a4~ “RN_Reset_Pin” .

PC6: ##k: “Weather CS” , START HIGH: &
PD7: ##k: “RN_Reset _Pin”
Bl 4-11. 5 B E

StartPage x| main.c x | AvaiableResources x| PinModule x| InterruptManager x | SystemModule x L))oy
Pin Module 8| ®

53 Easy Setup | = Registers

elected Package : QFP48

PinName & Module Function Custom Name QuTPUT START HIGH INVEN PULLUPEN IsC

PAD USARTO TXD (] (] (] Interrupt d.. | -
Pa1 USARTO RXD O O (| (] Interruptd... | -
Az Twio sDA O O O ] Interruptd... | -
pAz TWio scL O O (] (] Interrupt d..
B0 USART3 ™0 O ] O Interruptd.. | -
Bl USART3 RXD O O ] O Interruptd.. | -
nC6 Pin Module Grio Weather €S ] O Interruptd... | =
P07 Pin Module Gpio RN_ResetPin =] [} =] Interruptd.. | =
= Tca0 woo O ] O Interrupt d... | =
PET Tca0 wol O ] O Interrupt d... | =
pE2 Tcao woz O ] O Interrupt d... | =
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Lambda #fit

Lambda /& Greengrass M 3% 5 & 4 Al =322 BRI AT 4T /7 02 —. Lambda 7£ =¥ ic B 54w, J17F Raspberry Pi
W EERE . MRTHAERE IR BT R T B (Software Development Kit, SDK) 1, X3k T B R4 T =M E
TR B VT AN R AR 1 SRR T g FE R 1 . Raspberry Pi 5z 2 [A] I3 SCE T MQTT B k%, {H Greengrass Core
SR PRI RE, PR S A

A LUE H 2 R gmARis 5 DU AS RS 4w AR1E 5 k%S Lambda. IR A 48 B 1) Lambda B Python™ 2.7 485 . H
T AWS 415 Greengrass TR AL HR fIAEHE 3 2T Python 2.7, PRI AT UFE 4204 s P9 AR I 34 2% Lambda f 45 K Fllid
o

Lambda FJ3iFE BT FiR:

K| 4-12. Lambda T/EFE

A
Create

Greengrass Cloud
client

—

Invoke Raspbian
BLE tool

4

Connect to BLE
device

Read pressure
characteristic data

and publish it
to the cloud

Read temperature
characteristic data
and publish it
to the cloud
Read humidity
characteristic data

and publish it
to the cloud

i

Wait five seconds

;l_/

1. Lambda ¥ @il — 41 5 =15 1) Greengrass & F ¥ .

2. RPN S BLE BEEMEEN LR, JFEANFERNHE P AE. sk, Wr LA Raspbian Fi#
M AT 7 BLE 19 T H.

3. bR THSAMAIE MAC thhki#E#:3) BLE 20 %4 . WL EAREE &M, BTSN E&K MAC shlkAR
[E], PR P AR Bde gt MAC ik, 5 S anfal 3k MAC st i 245 8., 2 i & RE.

4. FEEEV)E, WTASH char-read-hnd fr A EEURE . SUEANRERHE RO THZT, BG5S E
Fois. ¥E, % LASHBITE, JHEM “BLE/data” £ EHE KA R . WA TIEFFh, Xk
BRI PAT — IR T A RRAPAT Z IR 1] B B P 388, mT DARE ot 5P s B 3o A B R 7 56 AR
GURRFER 23 RO AR B P . B R IFREUR R F B ZE R, HS i RE.
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5.1

5.2

5.2.1

5.2.2
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IIAZER-Va

FENHARE

MCC QAN RIS APLL - LUK T H IS5 AR SERIIa6 1 . LTI BLE KBRS A7 Fr 81 LU DR BT A 15046 14 1
WA BN 52— € (AR B U AR I SRR . XD BRI IEIY GitHub BHZE I H g S AR, (XA &P H
5E SN YT RN G

R I R
A2 B IR 323 Curiosity Nano B L, #RJ5# Hi%#23)] Curiosity Nano &R #5H . 20K RN4870 click 12
mikroBUS #fif#i 1, ¥ Weather click %4 )4fif 2.

e, Jumid USB i 4% Curiosity Nano #i%E#:3] PC. A] LL7E atmega4809-cnano-ble-aws. X U2 H13k 51| A
GitHub ZEU A FEMFE0TH . 5/ MPLAB X 4T FFILI5 H LK #5217 g A -

ZIH G APRMIRE: RRE, ORAS R R A& ARSI — AR RS B H e ArSRaS, AT RN4870 #i
AEH.. BAEIXPARE Z B YIHe, D20\ BB AT ER AR 0 % “17 4

LR

HT BLE JE MR AL RGN PRI LA . ARSI, SR LN R AR RS S, JF ORI . 28
JG, iM% ) RN4870 BLE FHis HURFIH: 1 -

5-1. MHRFE

APPLICATION STATE

v NO_EVENT
=i Wait for timer callback

l TIME_TO_TRANSMIT_EVENT

Read sensor values

h 4

Transmit characteristic data
over RN4870 BLE module

R
ARSI, BT LTS 2 Hh AT 20 5 RN4870 KLtk 2 8] () USART #r&ds -

© 2021 Microchip Technology Inc. RLF%D DS00003406A_CN-£5 17 T
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Bl 5-2. rRE

COMMAND STATE

+ NO_EVENT
> Wait for commands from
USART serial terminal

DATA_FROM_TERMINAL_EVENT

Transfer terminal command
to RN4870

END_OF_CMD

Read RN4870 response
message and transfer back
to terminal

IETIRE 24T I RN4A870 BHUKEE 2k, IXFHE I PC RAT R B MAC Ml AN, tBnr Do id st dr 4R
AT T HIRCE, 00 S ORI A PR

ARSIV TR G, AR d .
5-3. Hercules &

Received/Sent data .

- — - Serial
Serial port COM11l opened

| COmM11
115200
Data size
a
none

OFF

Data

" Cloze
Moderm lines
@co @A @OosR @CTs W ODTR W RIS

ARG, LT a4 JF:
1. K&ERAK MAC ik, Lambda fif)5 % 2005 2 . MAC $bht& HELE R 55— AT
° E%: “d”

© 2021 Microchip Technology Inc. MA%ER DS00003406A_CN-# 18 1
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+ [E%: “BTA=D88039F37559”
+ [H&E: “Name=RN4870-7559”
+ [AIZ: “Connected=no”
« [H%E: “Authen=2"
+ [HE: “Features=0000"
« [FE: “sServices=C0”
2. WRITRBAEHBoE a4, BTy v1.30:
o R ‘v
 [H&E: “RN4870 V1.30 3/18/2018 (c)Microchip Technology Inc”
AR, BRI H BLE RN4870 Module User's Guide /A MAE & 14 o

W BRSNS R UG A A B TR

BRI INE Lambda

= EIEAE Getting Started with AWS loT Greengrass & A 51 15 B K % 25 fllifE % Raspberry Pi _E[f) Greengrass
Core. Z/DTFEMIT RN AT FET 3 MERA DB
Greengrass T2 5E G, LT PRSI E Lambda:

1. Tif# Greengrass Core MioRigiG. EiE1E#0, £ RP I IFHNLRE N, BEROLIME, REHITEIE

AN
Fllj/?\:

« K CTRL + ALT + T 4TH-F & & 0
* HiN “cd /greengrass/ggc/core” FIHIZ LN E
* MiAN “sudo ./greengrassd stop” fFILIZ%
2. GitHub #JRFEH ML T Lambda AR, FTHF “AWS_Lambda” SO 045 F SCA G 5% 4T 1
“lambda_function.py” 3ff.

3.  “DEVICE” ZFfE 3£ /% RN4870 BB MAC Hihl, WAZSEBCA M IR FIRILE MAC ik, —4> MAC #s

HALE 6 AN, JFE R INE 5
* DEVICE = 'D8:80:39:F3:75:59"

4. ¥ “AWS_Lambda” SCHFREIARNE (AR XHRARL) B98N . zip XMH. AR5, %K AWS
Greengrass ZUFEHEIR 3 HATR, M R4 L 2 B IF7E Raspberry Pi B35 . AT RN “BLE/data”
UFSEN 1

5. RN4870 ZR\7F 5% SR AL AN 25 (RS, 17 RPi ) BLE BEEER R SZBX Fifiss . #1537 RPi 1 BLE [#i%
BIZFN “hcio” , AWM hciconfig Aird BB ERUIRE:

pi@raspberrypi:~ $ sudo hciconfig hciO

hciO: Type: Primary Bus: UART
BD Address: B8:27:EB:09:B1:6A ACL MTU: 1021:8 SCO MTU: 64:1
UP RUNNING

RX bytes:813 acl:0 sco:0 events:53 errors:0
TX bytes:2524 acl:0 sco:0 commands:53 errors:0

WA encrypt SEIE A I W S 50AIE. (8 LA R fdy AT BB HOIRES, XA EEE 2T
“AUTH” F “ENCRYPT” Ljfg:

pi@raspberrypi:~ $ sudo hciconfig hciO encrypt
pi@raspberrypi:~ $ sudo hciconfig hciO
hciO: Type: Primary Bus: UART
BD Address: B8:27:EB:09:B1:6A ACL MTU: 1021:8 SCO MTU: 64:1
UP RUNNING AUTH ENCRYPT
RX bytes:827 acl:0 sco:0 events:55 errors:0
TX bytes:2534 acl:0 sco:0 commands:55 errors:0

6. FrAfCEY DI, 7TLLE3) Greengrass Core.
* 4% CTRL + ALT + T T T ¥ 123 & 1
s HiN “cd /greengrass/ggc/core” fTHAZORIGIE

© 2021 Microchip Technology Inc. MA%ER DS00003406A_CN-# 19 5
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* HIN “sudo ./greengrassd start” JAZIZL
Y UEHE—UCRAHR Lambda B A A0UEE LRI E . /£ RPIR EHATEN G, HFHEZEEMEPIR 5 b

6.

T v AT ARAAR B3 B

FTIF AWS A~ Ak F, %8 AWS Greengrass Core Developer Guide S i 3 BTk iRiT 1. Lambda 3448
“BLE/data” ERURAGEE, RIS AT Bt

E 5-4. =ImiH&

_

Subscribe to a topic
Subscribe
Publish to a topic Devices publish MQTT messages on topics. You can use this client to subscribe to a topic and receive these messages.

Subscription topic

BLE/data Subscribe to topic

Max message capture (3

100 5

Quality of Service
@ 0- This client will not acknowledge to the Device Gateway that messages are received

1 - This client will acknowledge to the Device Gateway that messages are received

MQTT payload display
Auto-format JSON payloads (improves readability)
@ Display payloads as strings (more accurate)

Display raw payloads (in hexadecimal)

Publish
Specify a topic and a message to publish with a QoS of 0.

WHJE, @HaEE S FHTE— AL RS I, W T EIFR.

© 2021 Microchip Technology Inc. MA%ER DS00003406A_CN-# 20 5
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Fl 5-5. MfERas Bl e

Subscribe to a topic

Publish
Publish to a topic Specify a topic and a message to publish with a Qo5 of 0.

I Ja BLE/data Publish to topic
BLE/data %

BLE/data Aug 28, 2019 4:53:22 PM +0300 Export Hide

Humidity: 34.83%

BLE/data Aug 28, 2019 4:53:22 PM +0300 Export Hide
Temperature: 26.21 €

BLE/data Aug 28, 2019 4:53:21 PM +0300 Export Hide
Pressure: 100489 Pa

BLE/data Aug 28, 2019 4:53:16 PM +0300 Export Hide
Humidity: 34.53%

BLE/data Aug 28, 2019 4:53:16 PM +0300 Export Hide

© 2021 Microchip Technology Inc. MA%ER DS00003406A_CN-# 21 5
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ghi

AR R 2B T A R R AP SRS T I DGR BLE B ik 3 o i 1 TR @ 7 %€ Mlicrochip ) ATmega4809
Curiosity Nano #fll Curiosity Nano i&Ht 28241t 7 =4 mikroBUS ##ift, fo¥rH b shaedsms | crmiA &, 4
411 RN4870 click #i. MCC SCHFIIF AR, W] F RS B AR MR I3 D AER N B E . AWS $2485E TSGR (AT & N B di
B, IZARE A T ARG C BRI T RE .

© 2021 Microchip Technology Inc. MA%ER DS00003406A_CN-# 22 5



AN3406
SEBH

7. R

BLE RN4870 Click 1

Raspberry Pi 3 745 B+,
AWS Developer Guide,
GitHub FEi 2%

4 click 1R

Curiosity Nano ATmega4809.
Curiosity Nano &Rt #%

90.\‘@.‘-":“99!\’.—‘\\%\

BLE RN4870 Module User's Guide.

© 2021 Microchip Technology Inc.

IRyt

DS00003406A_CN-2£ 23 TT


https://www.mikroe.com/rn4870-click
http://ww1.microchip.com/downloads/en/DeviceDoc/RN4870-71-Bluetooth-Low-Energy-Module-User-Guide-DS50002466C.pdf
https://www.raspberrypi.org/products/raspberry-pi-3-model-b-plus/
https://docs.aws.amazon.com/greengrass/latest/developerguide/gg-gs.html
https://github.com/microchip-pic-avr-examples/atmega4809-cnano-ble-aws
https://www.mikroe.com/weather-click
https://www.microchip.com/DevelopmentTools/ProductDetails/DM320115
https://www.microchip.com/Developmenttools/ProductDetails/AC164162
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8. AP
Sk
A 2020 4F 03 SCRSHIAGRRR A
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H1i%: 951-273-7800
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WRAE - BB

iE: 61-2-9868-6733
HE -

% 86-10-8569-7000
HE - B

if: 86-28-8665-5511
HHE - ER

Hif: 86-23-8980-9588
FHE - R

Hif: 86-769-8702-9880
HE -

Hii%: 86-20-8755-8029
HHE - B

Hii%: 86-571-8792-8115
HHE - FEBRATEX
HiE: 852-2943-5100
HE - FR

if: 86-25-8473-2460
HHE-FE

i 86-532-8502-7355
FHE - L

Hif: 86-21-3326-8000
HHE - YR

HiiE: 86-24-2334-2829
HE -

Hii%: 86-755-8864-2200
HHE - M

% 86-186-6233-1526
HE - BR

i 86-27-5980-5300
HE-BR

if: 86-20-8833-7252
HHE - K]

i 86-592-2388138
HHE - 2R

Hii%: 86-756-3210040

B - BB UR

1i%: 91-80-3090-4444
BN - BB E

Hi%: 91-11-4160-8631
ENE - 3R

ik 91-20-4121-0141
HZ - KB

Hif: 81-6-6152-7160
HZ& - R

Hif: 81-3-6880-3770
HHE - KB

Hi%: 82-53-744-4301
HHE-ER

1i%: 82-2-554-7200
OREGW. - FHEY
i%: 60-3-7651-7906
TR, - #RARIS
i 60-4-227-8870
R - LBk

Hif: 63-2-634-9065
Frindg

Hif: 65-6334-8870
EEHIX - HiT

Hif: 886-3-577-8366
ERHX - Fkk

1% 886-7-213-7830
HEHKX - Gk

1i%: 886-2-2508-8600
=E- 88

% 66-2-694-1351
R - AT

if: 84-28-5448-2100

IR

B - R

H1iE: 43-7242-2244-39
fEH: 43-7242-2244-393
F& - BABR

Hiif: 45-4485-5910
fEH.: 45-4485-2829
5= - R

H1if: 358-9-4520-820
%HE - B

H1if: 33-1-69-53-63-20
fEH: 33-1-69-30-90-79
RE - %

H1if: 49-8931-9700
EE -E

H1if: 49-2129-3766400
PR - ¥g/RATE

Hiif: 49-7131-72400
E - RRFEE

Hii%: 49-721-625370
BaE - FeE

H1i%: 49-89-627-144-0
fEH: 49-89-627-144-44
EE - BPREE

Hii%: 49-8031-354-560
S - BRI
H1if: 972-9-744-7705
BRA - K=

H1i%: 39-0331-742611
f£#: 39-0331-466781
BRA - HE R

H1if: 39-049-7625286
i - ST

H1i%: 31-416-690399
fEH: 31-416-690340
MR - RefEstis

Hiifi: 47-72884388

W= - Y
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