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 Turn on your system sound to hear the streaming presentation.

* If 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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Visit ‘Lecturer Profile’ in your console for more details.
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= Nordic BLE Building Blocks
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Populate the Devicetree

PFO.1I3 POI4 POLIS  POLIG
O O

compatible = "gpio-leds"”; RIS =RI6 =RIT =RIR
ledd: led

gpios =

label =

ledl: led 1
gpios <&gpioc0 14
label 'Red LED 1":
led2: led
. P11
gpios
PO.12
OP0.24

P0.25

o r
button®:

gpios = <&gpio® 11 (GPI
label = "Push button swi
zephyr,code = <I

buttonl: button 1
gpios = <&gpio® 12 (GPI
label = "Push b
zephyr,code = <I
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Create a Devicetree Overlay — Analog-to-Digital Pin

io-channels = <&adc 5>;

compatible =

status = "okay";
#address-cells = =1>;
#size-cells = <0=;

chann @5 .'

reg = <5=;

zephyr,gain = "ADC GAIN 6";

zephyr, reference = "ADC REF INTERNAL"; MDRTSOQ—DB—40 a .
zephyr,acquisition-time z B TIME DEFAULT=; : N EE;; '::ﬁ; .
zephyr,input-positive = <NRF SAAL IN5=; : ) TR 0, Q ‘g 31 ;u,or iﬂt {\ Qﬂ
zephyr, resolution = <12>; 1 AB l f e sl 8

zephyr,oversampling = <8>; ‘ i "
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prj.conf

Define and Populate the prj.conf File

;] gt l. \ Y W

L n\/ . h - b - L
Eﬁ §§ RS e
/ EHIS Ity © . C
:\C"Uf—.ﬁ_-ln _\O. M1 \01‘.\\13 01 ns(lutnr.
Ja

SW4

NDBTBOQ -DB-40 RAYTAC o

01-M407A-A02

1.12 0.038 0.28 0.27 0.050. 07 1.08 191031 1.0t GND PO.05,RTS

1510 [ Y \INA Y 092 . 0.26

—

vceC  PO.07,CTS

PO. 08/RX

PO.06/TX
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Define the Service and Characteristic UUIDs - Sensor

434D @ o 2l 94% @

= Devices DISCONNECT

DE (0x97252dff,0x72ca, 0x44ea, 0x910b, Oxa82864cae65T73) BONDED ADVERTISER ~ CEC.BLEDAY3 5

ERVEF

ISORCHRE AL N
NCODE (8xa64a76ef,0xd522,0x4783,0x9f46,0xbfdf95f45106d)

Generic Attribute
JUID: 0x1801

IMARY SE E

Generic Access
JUID: 0x1800

IMARY SE CE

LED SERVICE
j uintle t *censorchrc ci L) ivolid) ; JUID: 5328b08a-0c4a-4bda-996c-41064568e694
PRIMARY SERVICE
LED CHRC
SR hilE JID: 9488b3b2-7de5-4aTc-af41-385a89931332
sensorsvc cb 1 Pra es: WRITE
1sorchrc cb t sensorchrc cb; SENSOR SERVICE
= JUID: 97252dff-72ca-44ea-910b-82864cae65f3

IMARY SERVICE

SENSOR CHRC
JUID: a64a76ef-d522-4783-9f46-bfdf95f4510d
Properties: READ

t sensorsvc_init(struct . cb *sensor _callback);
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Define the Service and Characteristic UUIDs - LED

434 MO @ 20l 94%m

= Devices DISCONNECT

NCODE (0x5328b08a, 0x8c4a, 0x4bda, 8x996¢ , Bx41064568e694) BONDED  ADVERTISER  CEC.BLEDAYS 3

ERVEI
'__ "_:'. AL ".‘
ODE (©x9488b3b2,0x7de5, 0x4alc,Oxaf41l,0x385a89931332) Generic Attribute
JUID: 0x1801

IMARY SERVICE

Generic Access
JUID: 0x1800

IMARY SERVICE

LED SERVICE

b t){uint8 t ledcntlbite); JUID: 5328b08a-Oc4a-4bda-996c-41064568e694

IMARY SERVICE

LED CHRC
JID: 9488b3b2-7de5-4a1c-af41-385a89931332
es: WRITE

SENSOR SERVICE
UUID: 97252dff-72ca-44ea-910b-82864cae65f3

IMARY SERVICE

SENSOR CHRC
JUID: a64a76ef-d522-4783-9f46-bfdf95f4510d
Properties: READ

. ledsvc_init(struct ledsvc cb *led callback);
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Callbacks — Read Temp Sensor Callback

.t sensorsvc_cb sensor_cb;
ledsvec cb led cb;

uintlé t adc val;

read _temp sensor(s t bt conn *conn,
const struct bt ga t* atir *attr,

nid *buf,
uintle t len,
uintleé t offset)

ntl6 t *value = attr->user data;
LOG ":rn' read, handle: %u, conn: %p", attr-=handle,
if :5en50r”cb.ﬂen50rchrc“cb' {

adc val = sensor cb.sensorchrec cb(};
%04x",adc val);
,len) ;
,offset);
f value: %u",sizeof(*value));
=d",*value) ;
bt gatt attr read(conn, attr, buf, len, offset, value,

LOG

—1 e e

recu

return @;
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Callbacks — Read Temp Sensor Callback

"HRC READ
HRC READ,

BT GATT PERM READ, read temp sensor,
&adc val),

int sensorsvc_init(struct sensorsvc cb *sensor callback)

{

if (sensor callback)
sensor_cb.sensorchrc_cb = sensor callback-=sensorchrc_cb;

return 6;
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Callbacks — Read Temp Sensor Callback

uintl6 t sensor cb({void)

(void)adc_sequence init dt(&adc channels[@], &sequence);
err = adc _read(adc_channels[@8].dev, &sequence); e

=r T o0 L ——————
if (err = @) { e

) LOG ERR{"Could not read (%d)\n", err): ' M_,.,P%-,GGZ e

LOG INF("bufadc: %02X",bufadc);

val mv = (int)bufadc;

err = adc_raw_to millivolts dt(&adc channels[@],&val mv);
iflerr<=0){

5 INF("raw to mv no go\n");

return bufadc;
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Callbacks — LED Control Callback

ssize t write led(struct bt conn *conn,
t struct bt gatt attr *attr,
. *buf,
uintl6é t len, uintlé t offset, uint8 t flags)

("Attribute write, handle: %u, conn: %p", attr-=handle,
pid *)conn);
if (len != 1U

'Incorrect data length

r

if (offset 1= 0

'Incorrect data offset"):

recurn

Lf {led cb.ledchrc cb) {

uint8 t val = #((uint8 t *)buf);
if (val == 0x00 || val = @x61

led cb.ledchrc_cb(val ? 0x01 : 0x00);

RAYTAC = z

ng 01-1407A-A02
8 191031 1.0t PO ros/r ‘S
- .

- v
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Callbacks — LED Control Callback

BT GATT PERM WRITE,
NULL, write led,

int ledsvc_init[;t';ff ledsvc cb *led callback)

{

if (led callback) {
led cb.ledchrc cb = led callback-=ledchrc cb;

return 0;
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Callbacks — LED Control Callback

ledchrc cb{uint8 t enablebite)

ch{enablebite

[ "LED is OFF.\n"};
gpio pin set dt(&led2, 8);

Ireak ;

case 1:

5 I "LED is ON.\n");
gpio pin set dt(&led2, 1);

Dredk

r

RAYTAC Jir
TR . " 01-M407A-A02
ledsvc cb led callback = { . "8 191031 1.0t GNI PO 05.f 'S

.ledchrc_cb = ledchrc cb, A

- -

};
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Callbacks — Connected

id on_connected(struct

conn *conn, uint8 t err)

'Connection fail

(err %u)\n", errj;

TME

7 INF({"Connected\n");

dk set led on(CON STATUS

fr

ruct bt conn info info:

err = bt conn _get info(conn, &info);
if (err) {

ERR("bt conn get info() returned %
return;

gt e rEr);
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Callbacks — Disconnected

on_disconnected(struct bt conn *conn, uint8 t reason) ) s

NF("Disconnected (reason %u)\n", reason);
dk set led off(CON

bt conn cb connection callbacks = {
.connected = on_connected,
.disconnected = on disconnected,

i
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Housekeeping

ted ebeae
i(flagbit) (flags
3(flagbit) (fL

t ad sequence = {
.buff C

.buffer size = sizeof(bufadc),

1A(node_id, prop, idx) \
1'1

Container for ADC channel information specified in devicetree.

TL,gpios);

led1
led2
AL 1000
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Advertising Parameters

led0 blinks when advertising

uct bt le adv param *adv
(BT LE ADV OPT CONNECTABLE |
BT LE ADV OPT USE IDENTITY),
200,
81,
NULL) ;
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Meat and Potatoes — Finish the Application Setup

nt main(void)

t blink status = B;
t err;

Starting Basic BLE Data Exchange\n");

configure gpiof();

for (size t i = QU; i < ARRAY SIZE(adc channels); i++) {
if (!device is ready(adc channels[i].dev)
LOG ERR("ADC controller device not ready\n");
return -1;

= adc_channel setup dt(&adc channels[i]);
err < @
LOG ERR("Could not setup channel #%d (%d)\n", i, err);
return -1;

err = sensorsvc_init(&sensor callback);

£

if (err) {

'Failed to init adc callback (err:%d)\n", err);

err = ledsvc_init(&led callback);

£

if (err) {
LOG ERR init led callback (err:%d)\n", err);
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Meat and Potatoes — Enable the BLE Radio

err
if

= bt _enable(NULL);
err)

returm

'1_1

1 INF("Bluetooth initializedyn");

bt conn_cb register(&connection callbacks);

bt
err
if

addr

(err)

(err)

le t addr;

= bt _addr_le from str("FF:EE:DD:CC:BB:AA", "random

', &addr);

ERR{"Invalid BT address (err S%d)\n", err);

err = bt le adv start(adv param, ad, ARRA

* 18
- IBRAYTAC
MDBT500-DB=40

1.12 1 40.03 0'281.040'270.260'050.07 1.08 191031

— : ™

failed to star

'Advertising

_1-:

return

Advertising successfully started\n");

1.10 1 0.02

il RS e R | i (M

dk set led(RUN
k sleep(K MSE

(++blink status) % 2);

LLL

L . I
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Let Her Rip or, as we say in the South, Let 'Er Rip

1051380 - =l 80% @
Maonitor Mode View Mode  Text  Port [fdev/ttyUSBO-FTDI ~ @) Baudrate 115200 » Lineending CRLF ¢ | []Stop Monitoring
= Devices CONNECT
*#* Booting nRF Connect SDK d96769faceca #***

[60:00:00.000,274] <inf> bleday3: Starting Basic BLE Data Exchange BONDED ADVERTISER ~ CEC.BLEDAYS ¢
[GB:00:00.000,457] <inf> bt sdc hci driver: SoftDevice Controller build revision: DISCONNECTEL SERVER
36 f0 e5 Pe 87 68 48 fb 82 fd 9f B2 cc 32 e5 7b |6....hH. .....2. OT BONDEL
91 bl 5c ed [\ Generic Attribute
00:00:00.002,655] <inf> bt hci core: HW Platform: Nordic Semiconductor (©x8002) UUID: 0x1801
00:00:00.002,685] <inf= bt hci core: HW Variant: nRF52x (0x0002) PRIMARY SERVICE
00:00:80.0082,716] <inf> bt hci core: Firmware: Standard Bluetooth controller (Gx06) Version 54.58864 Build 1214809876 )
00:00:00.003,540] <inf> bt hci core: Identity: F4:48:1C:ED:2E:DB (random) Generic Access
]
]
]

:00:00.003,578] <inf> bt hci core: HCI: version 5.4 (0x0d) revision 0x118f, manufacturer @x0059 E$&£§§§QWE
:00:00.0083,601

<inf> bt hci core: LMP: version 5.4 (0x8d) subver 0x118f
:00:80.003,631

<inf> bleday3: Bluetooth initialized LED SERVICE
UUID: 5328b08a-0c4a-4bda-996c-41064568e694

PRIMARY SERVICE

LED CHRC

. UUID: 9488b3b2-7de5-4a1c-af41-385a89931332
:03:26.120,483] <inf> bleday3: Connected Properties: WRITE

Value: (0x) 00

:00:00.0084,516)] <inf> bleday3: Advertising successfully started

:03:39.325,378] <inf> bleday3: Attribute write, handle: ®, conn: 8x20001ebd

:03:39.325,378] <inf> bleday3: LED is ON. SENSOR SERVICE
UUID: 97252dff-72ca-44ea-910b-82864cae65f3

PRIMARY SERVICE

: SENSOR CHRC
<inf> bleday3: bufadc: 332 UUID: ab4a76ef-d522-4783-9f46-bfdf95f4510d

:03:45.808,471] <inf> bleday3: adc value = 718 mV Properties: READ
:03:45.808,502)] <inf> bleday3: adc val: 8332 Value: (0x) 32-03

:03:45.805,541]
]
|
:03:45.808,502)] <inf> bleday3: len: 22
]
]
]
]
]

:03:45.808,471

<inf> bleday3: Attribute read, handle: O, conn: 9x28801eb8

:03:45.808,502] <inf> bleday3: offset: @

:03:45.808,532] <inf> bleday3: size of value: 2

:03:45.808,532] <inf> bleday3: value: 818

:03:56.695,800] <inf> bleday3: Attribute write, handle: ©®, conn: 8x20001eb8
:03:56.695,800] <inf> bleday3: LED is OFF.

:04:05.246,185] <inf> bleday3: Disconnected (reason 19)
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Next Time...

MORE TO COME..

Thank you for attending!!!

Please consider the resources below:
 Today’s Download Package

« nordicsemi.com

« nRF52840 User Guide

* raytac.com

23
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