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1. Development Board Hardware Introduction

1.1 Brief Introduction

With the continued popularity of smart wear and IOT Internet of Things, more and more companies and individuals
have begun to develop wearable products and IoT products. In order to facilitate the development of multi-protocol SoC
based on nRF52832/nRF52810 series for R&D personnel, founders and students, EBYTE developed nRF52832/nRF52810

test board, which has below features:

NRF52832/nRF52810 chip with low power consumption, high performance and multi-protocol on board.
Support MESH networking

Support BLE 5.0

Integrated high performance USB to serial chip

Two user buttons

Two user LEDs

An NFC Antenna Interface

Compact size: 28*52.5MM, easy to carry

IPEX interface, external antenna

Reserved SWD interface for external JLINK debugger

Copyright ©2012-2019, Chengdu Ebyte Electronic Technology Co.,Ltd. 2
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1.2 Principle Description

5V-3V3LDO (_‘-—>
—

nRF52832/nRF52810

IPXR L E S B -

Block diagram of E73-TBX principle

1.2.1. Chip Introduction

GPIO

&g

USB¥ &0

NRF52832 chip is a new multifunctional SoC chip with 32-bit CORTEX-M4 core, which supports Bluetooth BLE,
ANT+, 2.4G private protocols, launched by NORDIC. Compared with the previous generation chip nRF51, the chip has

the characteristics of faster speed, lower power consumption and stronger function. The following are the main features of

nRF52832 chip:

Integrated high performance 2.4G RF transceiver supporting multiple protocols
32/64MHZ external clock

On-chip integration 512KB FLASH, 64 KB RAM

7.7mA TX at +4dBm

Air compatible NRF24L series, NRF24AP series, NRF51 series SoC

20 PPI channels

Settable transmit power: -20dBm-4dBm

Ultra-low standby current: 400nA

Receiving sensitivity - 96 dBm (BLE)

Integrated NFC, support near-field detection and wake-up, support OOB pairing
Integrated BALUN

Integrated PDM, IIS interface

3X4 channel PWM output

12BIT 200KSPS ADC
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1.3 Development Board Circuit Diagram Introduction

1.3.1. Power circuit

Ul
L3 7
VBUS — aa— Livin vour — 3.3y
100mA 2| 6nD
—w) C3 3 CE Ne —2 C4 cs
2.2uF 100nF 2.2uF 100nF
ME6211
GND
DI
A
R2 s |
3.3v} AAN ” e
1K5% |
LED

Power

After the 5V power comes in from the USB port, it is protected by a self-recovery fuse, and a stable 3.3V voltage is output

through the ME6211.

1.3.2. USB to Serial Circuit

GND o
VBUS = =
U3 o
I 16 C6_||_100nF
POO8 RS, 100RS% 2] SND VOO 775 ' |
P0.06 R6,,, 100R5% 3 14 P0.07 —
VBU YT 33V 4| RXD RIS =
V3 DTR GND
D- D 5 12
UbD+ DCD
D+ D+ X $ | up. 71 |-
[ NC - i pSR |10
GND XTI _ 8 X0 CTS 9 PO.05
||
USB-Micro 'I_||:||_I'
s; . clp CH340
=P 33pF
12MHz
GND  GND GND

USB-TTL
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1.3.3.User button

P

SW1

SW-PB
SW2

po.la R3
1K5%
po.13 R4
1K5%

Reserve 2 user buttons.

1.3.4. User LED

33y R7

) |I'GND
SW-PB

%

1K5%

33y RS

N LED1 P0.17

%

1K5%

Reserve 2 user LED
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1.3.5. Extended pin header

GMD 43 .
e
GMD | Ry
7] GND
P2 =5 DEC2
= P25 X_‘— DECS
12 F F0.25
1 P26 5 P26
0 P27 & :_,
9 P, 25 T | poa
2 sl g I‘I‘J;Q
= P, 300 L] I‘I‘].‘I.']
fI. SE] L |=n'-‘:1
z P02 DEC4 | I}I-"[-I
;1 P0LO3 DCC 2 D"_:(.'
3 P00 /"I_ D]
& 33V GND 4 GND
; GND o=
el =]
- e

Header 12

P3

NFC ANTENNA

GND
GND
.24
P23
P0.22
SWDID
SWDCLK
PO.Z1/RET
P0.20
Po.1%
P18
Py
PO
Po.135
ro.14
Po13

E73-20G4MMS 1B

NECI1

NFC2

[

The remaining GPIO and NFC interfaces are brought out.

1.4. Development Board Interface Description

1.4.1. External antenna connection

IlI-GND

“I'GND

42 L

4] Capd Dy Fl
40} P0.24 |
39 F0.23 N
3 PO.22 o
EF] SWDID i’
36 SWDCLE

35 P2l 3
34 P02 g
33 PO, 1% 8
32 PiLIE 9
31 PiLIT [ 10
30 PG [ Pi.12 1
20 Plls P11 12
28 P4

27 Pll Header 12

The IPEX antenna mount is reserved on the E73-TBX. If users need to use the external antenna, please solder the last

matching capacitor of the module to the position inside the circle, and then plug the external copper tube or rubber antenna

into the IPEX seat. The antenna selection part of the corresponding module manual can be seen in detail.
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N R PCB R4 (BRiL) N IPEX 0

Choose: Onboard PCB antenna Choose: IPEX interface

1.4.2. Power Supply and Serial Port

The USB port on the development board provides 5V power for the development board, and it is also the
communication port of the onboard USB to serial port chip CH340G and PC. The development board supports USB port

and JLINK debugger power supply. But please don't both supply power at the same time.

1.4.3. Program Download Interface

The development board has reserved 4-wire SWD interface, support common debugging tools such as JLINK
V8, JLINK VO. It’s not recommend to use JLINK OB, which is bad for NRF52 and unstable.

The position of the debug port is as follows: there is a pin definition on the back of the test board, please check,

pay attention: VCC=3.3V

-
&
..
-
P
a2
&
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1.4.4. Pin Definition

1.5. Development Board Open-Box Testing

1.5.1. Packing List

E73-TBX test board x 1 (E73-TBA/E73-TBB called E73-TBX)
MICRO USB cable x 1

1.5.2. Open-Box Testing

When received the packet, please check whether all parts are include. When shipped, the development board burns
bluetooth transparent transmission program already. The below testing method is to ensure whether the board is well or not

via the data transmission function between PC serial port and APP.
1) Install the serial port assistant in the computer and install nRF Toolbox in Phone. Run the nRF Toolbox in phone,

and find the icon of “UART” as below:

Copyright ©2012-2019, Chengdu Ebyte Electronic Technology Co.,Ltd. 8
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L5916

nRF Toolbox

coMm Homekit

Wiretass by Nordic

FF9:57

UART

DEFAULT UART

Configure button

09876543210087654321

Select icon:

ODMmERo
NEONEE
OEEEnE

Hide Cancel OK

CONNECT

Wireless by Nordic

2) After clicking “UART”, there’s 9 buttons. We can set the icons of buttons ourselves. Also We can set the data
contents that APP sends when clicking on these icons. Click “EDIT” to enter the editing of the button icon and the

editing of the sent content.

DEFAULT UART
N\

Edit Show Log

AR

Wirgless by Nordic

Copyright ©2012-2019, Chengdu Ebyte Electronic Technology Co.,Ltd.
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3) We set the first button icon to "1"; when the button is pressed, the content sent is set to
"12345678901234567890".

4) We set the second button icon to "2"; when the button is pressed, the content sent is set to
"09876543210987654321"

5) We set the third button icon to "3" and set the send content to "inforlink nRF52832 E73TBMO1".

6) After editing, click “DONE” to exit the setting interface.

7) Connect the development board to the computer with the USB cable. The red LED is flashing, indicating
that a Bluetooth broadcast is being sent.

8) Click on the “CONNECT” link and a Bluetooth device named “Nordic UART” will be found. Click to

establish a connection.

sscco ERER T Fera:aa @ 7§
Cance Select Device

- Nordic_UART

Copyright ©2012-2019, Chengdu Ebyte Electronic Technology Co.,Ltd.
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sopco il <@

¢ Back

Nordic_UART

ElEE

BEE

DISCONNECT

9) Run the PC serial port assistant software, set the parameters as shown below. In the sending data window,
enter the data "1234567890", click Send, we can see the data sent by PC in the LOGO area of APP.

4 XCOM V2.0 — 0 x

T

FEE 115200 »

fBlkf 1 v
#iefy 8 v
it & v

EET

BORE @ =ifH0

RFEH || B
[ 1e##RT ] BREE
[ &1s mpus
A i (AT [E1E )

4 BREE SEEE i

azdfghjklwger tyul opmobrexzazdfzhiklwger tyul opmobrexzasdf ghiklwger tyui opmnbrexzazdf ghikly ger tiai opm s
nbvexzasdfghiklwger tyul opmobyexzasdfghjkluger tyni opmoby cxzazdfghjklwger tyui opmobroxz ik

[sEftsiE  Ben: |1DDD | ms | | FIHE BRI {EILEE
[ 1e#lRiE [ =T o TR E T www. openedv. com
Q - |www.openedv.com | 5:182 R0 |CTS=0 DSR=0 DCD=0 | 2534 16:36:14
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ol FEBE 46 @ O366% M) |ee  FEES T F¥2a

< Back UART

‘ Nordic_UART

06d6e627663787a

16:33:26.402 "asdfghjklwgertyuiopmnbvcxzasdf
ghjklwgertyuiopmnbvcxzasdfghjkl
wqertyuiopmnbvcxzasdfghjklwger
tyuiopmnbvcxzasdfghjklwgertyuio
pmnbvcxzasdfghjklwgertyuiopmn
bvexzasdfghjklwgertyuiopmnbvex
z" received

16:33:28.948 Notification received from:

6E400003-B5A3-F393-E0A9-

ES0E24DCCA9E, with value:

0x6173646667686a6b6c7771657 l l l
2747975696f706d6e627663787a

6173646667686a6b6c777165727

47975696f706d6e627663787a61

73646667686a6b6c77716572747 | l |
975696f706d6e627663787a6173

646667686a6b6c7771657274797

5696f706d6e627663787a617364

6667686a6b6c777165727479756 £ ant -~ :
96f706d6e627663787a61736466 o IR ORE
67686a6b6c77716572747975696

f706d6e627663787a6173646667

686a6b6c7771657274797569617

06d6e627663787a

16:33:28.981 "asdfghjklwgertyuiopmnbvecxzasdf
ghjklwgertyuiopmnbvcxzasdfghijkl

wqertyuiopmnbvcxzasdfghjklwger
tyuiopmnbvcxzasdfghjklwgertyuio DISCONNECT
pmnbvcxzasdfghjklwgertyuiopmn

bvexzasdfghjklwgertyuiopmnbvex
z" received

10) Weclick “1” button, “2” buttonand “3” button on the mobile APP terminal, the PC serial port

will receive the corresponding data.

£ XCOM v2.0 — O * I
S0O%E
COME ; USE—SERTAL [

FFEE 115200 »

ik 1 v
£ 6 AL ~
Gl >

SBO#EE @ xiAR0

BITED || ERER
[ 163 &R ARE=
[ kIS ] 1T
AiEE (LU RAT [ ERms)

RREE SEEE i 2

azdfshiklwgertvui opmobrexzazdfghiklwger tvui opmobvexzazdfghiklwqer tyal opmobroxzazdfghikle ger tyral opm
nbveoxzasdfghillwger twal opmobrexzasdfghjklvwqer tral opmobr cxzasdfghikle ger trai opmobrexz

L] =TEE B |10IZID | s | | T BN =l -
(] 1etleiE [ REHT 0% BT M owww. openedv. com
@ ~ |www.openedv.com | 5:364 R:20 | cTS=0 DSR=0 DCD=0 | Z5ETETHE 16:33:53
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O X E
BOikE I
COMS : USE-SERTAL | ot

FirE 115200 v
b |1 v
#iEn |8 v
ailfls | & ~

BORE @ xifBR0

1#1FEH b i,
L] tsitfsr ] BRE=
[Jzrs [ TR
At il (! 4mA T =12 o )
BERE S&EE e e
asdfghjllwger tyuil opmobrexzasdfghiklwger tyui opmobveoxzasdfghiklwger tyul opmobrexzasdfghiklwqer tyul opm
nhrexzasdfzhiklwger tyvul opmobvoxzasdfzhjklwger tyail opmobroxzasdfzhiklwger tvul opmobvoxz FE
ol
[]=EEE  Ein: |IDE||:| | m= | | TR BRIt Bk %
[ 1eitslEE (] BT % AR M www. openedyv. com
@ ~ |www.openedv.com | S:0 R:27 CT5=0 DSR=0 DCD=0 | SailfiE 16:34:32
- L ’ ] (=) [ p— cmamadis cm— L 8.an
I i XCoMm va.0 — O X E
R I
COME ; USE—SERTAL ~
FEE 115200 -
=Ald s 1 ~
#rigfu & ~
fiatils & ~

BOHE @ XiAB0

EiFE0 AhrfEl
O sitiRT ] BEE=
[] kIS [] ITE
At €L 4R T (B2 o )
SEREE SEEE hivEE #Eh
asdfghjllwqer tvui opmobvexzasdfghjlklvwger tyvul opmobvexzasdfghjkluwger tyvul opmobrexzasdfghyklwger tyul opm ceos
nbvexzazdfshikleqer tyal opmobrexzazdfghiklwger tvul opmobroxzazdfghikly ger tral opmobroxz Eix
BREE |
nk
[0 =mEiE  En: |IDDD | ms | | FTH B ElbEE
[ 1eiftiERE [ SEHT o IR TR www. openedv. com
Q@ ~ wwwopenedv.com | S:0 R:20 CTS=0 DSR=0 DCD=0 | SgI&dE 16:34:19
- ¥ o ! .l ™ - cmacmadis s ez
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2. Development tool introduction

2.1. Description of program burning

1) Different SDK versions only correspond to the specified protocol stack version. Please refer to the RELEASE NOTE
attached to the SDK for the correspondence between the SDK and the protocol stack. See below:

G~/ A 50 1

253641a » documentation

iz - IAR 8

o PCA10059 (support in selected exanples)
- Dynastream s DS2DK1 (only for ANT examples)

the SDK with other boards”.

b release_notes.txt 15

**k New features
R AR

4

2) Be clear when the protocal stack can be burned.

8: Switch to uslng the library with similar naming, but where the "short_wchar”

@n - WiFE » #18 = EEwes
it s =%
s TE € indexhtml
| =m € licenses.html
5 BESENOE _ licenses.xt
& NordicSjpg g
O WPSTERIS nRF5_Dynastream Jicense.txt B
| nRF5_Nordic_license:txt
B nRFSx_series_logo.png
aE release_notes.txt 288 KB
| B sxgms "
B ws ) release_notes.txt - iZEE
- B X4 WHE HXO) FBV) BEMH) — = =

" _gee”.

5l RETE - Gazell, NFC Tag, and 802.15.4
- IAR T: Includes the llbrary where the file name ends with ”
J BF ~ IAR 8: Switch to using the library with similar file name ?hat :nds with
™ R
& wems
o WE-HETE
e T
2 Su\wnrled boards:
S - PCAL
= PCAIOOQOE (nRF52810 emulation on PCA10040)
- PCA10056

For other devices and bnards, see the SDK documentation, section “Using

is removed.

The nRF5X of NORDIC has a feature that the chip work as SoC to run Bluetooth, or work as a normal MCU.

3) Please do not select readback protection when burning the program during development. Use nRFgo Studio to burn the

program, do not select the readback protection. Otherwise, It will be failed when you burn the program in MDK.

™ nRFgo Studic

File View nRFEO0L Setup Help

e e oA e

=l

Features x

SEGCER to use: 59401659 » || Refresh |

= Reglon 1 (Application)

# Bluetooth
nRF8001 Canfiguration
Dispatcher

Size: 30 k8

Trace Translator

[ Brogram SeftDevice |

[ Frogan dpplication |
Programming of Application on nRFS5x devi
File to progran: “FEMNF for 652832 soaa. hax

e

ntire chip from readback

AEL3E

Frogren Buot {#]

RFSx Programming
nRFSx Bootloader
ARF24LUL+ Bootioaders

Direct Test Mode Ll
- Adérezz: 0226000
Device Manager X
Motherboards Region O (SoftDevice)

Size: 152 %8

Firmvare:
Urdaoen, (14 Ou00aE)

Eraze all

Lee
(e) Nerdie Semicanductar ASA 2008-2015
Erase completed

Softdevice Ey/—SUE/NRFS2832/NRFS 2832884 /nRF52832_Breakout/Siie/— FHEMET/+132_nrf52_6.0.0_softdevi

hex

Softdevice Ey—iETE/NRF52832/NRF52832IE1/RF52832_Breakout iR/ — FRE#t/s132_nrf52_6.0.0_softdevice.hex programmed successfully
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2.2. Instructions for NRFGO STUDIO

One end of JLINK V9 is plugged into the USB port of the computer, and the other end is connected to the SWD burning
interface of the test board. After double-clicking the nRFgo Studio icon on the start menu or desktop, the following interface

appears:

File View nRFE001Setup  Help
Features
4 24GHz

» %

nfFgo MotherBoard Firnvares

Latest metherbeard Firmears: 700D

Boards conmected:

4 Bluetooth
nRFB001 Configuration
Dispatcher
Trace Translator
| DirectTestMode 7
Device Manager %X
Motherboards
nRFS% Programmi
nRFSx Bootloader
nRF24LU1+ Bootloaders

Lnj/"’—__.—_—_'—“‘\ =
c) Nordic Semiconductor ASA 2008-2015

|
|

Please notice the two circles in above picture. If the font in the first small circle shows black, which means JLINK V9

burner is detected by computer, and the driver is installed already. If it’s grey, which means JLINK is failed to connected
to computer, then check below:

4) Whether JLINK V9 is on good condition

5)Whether USB cable is ok

6) The VCC and GND is on the correct connection in case of overcurrent

7) Whether the USB port of PC is loose

8) Whether it indicates abnormal information in the second circle in above picture as below:

Lol Sl
File View nfFEOOL S=tip Help
x
'f“m_'e{ nRFgo NotherBoard firmwares
E-¥ront-£ L . Latest motherboard firmware: 7000
> ; Boards connected:
No boards connected
= Bluetooth
nRF8001 Configuration
Dispatcher
Trace Translator
Direct Test Mode
nRFa002
Device Nanager x
rEFE; Boo
nRFZ24LU1+
Log x
{c) Rordic Semlconductor ASA 2008-201%
JUInARR, d11 15 net cerrectly iretall @ r&F Toels installer to install the nevest version
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If our computer installed the JLINK aleady, the above issue will occur if we install another version JLINK. The solution

is to update the registry manually.

o EReARE o ik 98 [ wiew cew L %@ = " s =] &)
XEF) RERE) FEV) BEERA)  #RH)
o (M B, Il 1= =8 fc =
5 ) HKEY_CLASSES ROOT {1 ) @en REG_SZ BEEE)
4|, HKEY_CURRENT_USER & | ¥ configFite REG.S7
>89 AppEvents || 2 currentVersion REG_DWORD 0x0000f61a (63002)
& Console 24 DontShowAgainUnl.. REG_DWORD 0x00000001 (1)
b C‘"‘"‘:’ Pacel . ) InstallPath REG.SZ C\Program Files (xBE)\SEGGERVILink V630b\
t s;’m.’::nm" Lanky 2§ LogBPCIr REG_DWORD 0x00000000 (0)
5} EUDC %4 LogBPSet REG_DWORD 0x00000000 (0)
b-3 Identities ] LogFile REG_SZ
1. IQIVLHCDN #)LogGo REG_DWORD 0x00000001 (1)
>34 Keyboard Layout #4]LogHalt REG_DWORD 0x00000001 (1) =
¥ Network 2 Loglndention REG_DWORD 0x00000000 (0)
4 POT %4 Loglnternal REG_DWORD 0x00000000 (0)
b3 Printers 1 LoglsHalted REG_DWORD 0x00000000 (0)
4 ), Software # LogMemRead REG_DWORD 0x00000001 (1)
1~ ) [6AB96522-C181-40E4-A1 || M LogMemWrite REG_DWORD 0x00000001 (1)
b 360 7| LogOther REG_DWORD 0x00000000 (0)
0 -} 360Chrome 74 LogPowerUp REG_DWORD 0x00000000 (0)
i~ Ji 360Drvmgr 4 LogRegRead REG_DWORD 0x00000000 (0)
b Ju 360safe 144 LogRegWrite REG_DWORD 0x00000000 (0)
b Ji 3605oftMgr 7 LogReset REG_DWORD 0x00000001 (1) il
b4 ACD Systems #|LogStep REG_DWORD 0x00000001 (1)
» i Adobe ~ || % OverrideConfigFile ~ REG_DWORD 0x00000000 (0)
o8 1. i ¥ Nuarridal ankila 2EG NWNRD o Y.
i+ EHI\HKEY_CURRENT_USER\Software\SEGGER\)-Link

Press the WIN + R key, enter regedit in the pop-up dialog box, and return. The following interface will appear:

o iThiESEE L

I Ry e LY L

SLHE) | WEE) BEV) GERN REH)

(o B

b~ ROBOTIS -
b Ju Scooter Software

::\ - ). Seagull Scientific

- ). SEGGER

by J-Flash

5+ )l J-Flash ARM

a ) J-Link

=

bl SystemView

&) Skyl23.0rg

J. SNDA

- Sogoulnput

— b Segoulnputppup

- ). Segoulnputppup.user

~Ju Sogoulnputuser
|, SogouWBInput

. SystemSres

~ . TBAssistant

b TeamViewer

b & Texas Instruments
i\ b TheWorld Chrome e
Il i »

£t

a0 (RRL)

) CurrentVersion
a5 InstallPath

£

REG_SZ
REG_DWORD
REG_SZ

g
(EFEE)

Ci\Program Files (xB6)\SEGGER\Link V6306

||+ EIWHKEY_CURRENT_USER\Software\SEGGER\-Link\V630b
—

Find the HKEY CURRENT USER/Software/J-Link/V630b, then to revise InstallPath.

v~ ROBOTIS
b 4 Scooter Software
1~ )i Seagull Scientific
)i SEGGER
-4 J-Flash
5 J-Flash ARM
- ), J-link
! I ve30b
+-J, Ozone
v Ju SystemView
b4 Skyl23.0rg
4 SNDA
»- s Sogoulnput
L. Sogoulnput.ppup
L. Sogoulnputppup.user
1. Sogoulnputuser
1. SogouWBInput
L. SystemSres
J. TBAssistant
b TeamViewer
o) Tencent
o~k Tendyron
b} Texas Instruments
i~ )i TheWerld Chrome
« - . |

X _SEE BBV GmA_wemr)

k-1

25)(850)

33 CurrentVersion
¥ InstallPath

[e-E51]
0x000061a (63002)
C:\Program Files (x86)\SEGGER\Link V630b

i

_CURRENT |
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If the 64-bit system does not recognize the NRF52810 chip, it can be solved by direct installation.

Here are the steps for using nRFgo Studio to Burn Programs:

Eool Dol e oy

nRF5x-Command-Line-Toals 9 8 1 Installer

™
~N

1) ERASE ALL

nRF5x-Command-Line-Tools 9 8 1 Installer 64

ZU10-12-U0 120U/ FLT M oZ9 KD
2018-12-23 11:20 WEERE 48222 KB
2018-12-23 11:35 AR 49,086 KB

Erase the chip before burning it. After it succeeds, the bottom of the Logo prompt will prompt Erase complete.

™ nRFgo Studio g s v
File View nRF8001 Setup Help

¢ T e Rl Bl st L = 8

el

Features x

4 Bluetooth
nRF8001 Configuration
Dispatcher
Trace Translator

Motherboards

NRFSx Programming
nRF5x Bootloader
nRF24LU1+ Bootioaders

Direct Test Mode =
Dovice Manager x

SEGGER to use: (59401658 ~ | | Refresh |

Region 1 (4pplication)

Size! 512 kB

Address:  0x0

@)

Frogran SoftDevice | Program Mpplication | Program oot ¢ {b)
Programming of SoftDevice on nRF5x devic

3.0.0_softdevico. hex | Bromse,.. |

[ Lock SoftDavics from readback

File to progran:

Softlevice size (B): 152
[V Enable SoftDevice protection (I

[Crromm [ verity Resd.

Log

(<) Nordic Semiconductor ASA 2008-2015
Erase completed

2) Program SoftDevice

Click Browser, find the path to the HEX file you want to burn, double-click it, and then click Program.

Features X

4 Bluetooth
nRF8001 Configuration
Dispatcher
Trace Translator
Direct Test Mode

Device Nanager x
Motherboards
nRFSx Programming
nRF5x Bootloader
nRF24LU1+ Bootloaders

SEGGER to use: 53401658 | | Refrash

Region 1 (Application)

Frogran Application | Program Boot ! (]

Progieg Softighee

Programming of SoftDevice on nRF5x devic

Loz
| (c) Nordic Semiconductor ASA 2008-2015
Erase completed

Softdevice Ey/—@ITE/NRF52832/NRFS283 2482 /nRFS 24|

Size: 360 KB File to progran’ 3.0.0_softdevice hex | Br!
[ Lock SoftDevice from readback
™ SoftDevice hex file —— . - | g
Addrezs . |
: B }u i - [4|[ 2z -2z )
Reglof ——=ilism—"
size: 1f| @R FRIER =~ 1 @
Fivwed| .. .. . =@ : e
Voknors W s f:l
b TR || nrf52832_xxaa.hex 20
o AE L 5132.nrf52.6.0.0 softdevice Xer____D20
i s
£ £
O WPSZSTE
Y == g
3 sagas
8 nsx
= BR
B =
ol RETE
< BF
@ ¢ - 7HI7 ’
b SHEN): v [Hex(then -] 3
{ ~
— [ =
e ———
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3) Program Application
It’s same to program SoftDevice

™ nRFgo Studio - X
Fle View nRFE001 Setup Help
Features x
v 24GHz ~|| SEGGER to use: 87481523 ~| Refresh
v

Region 1 (spplication) Frogram Softlevice  Program dpplicstion  Program Boot ! (b

Programming of Application on nRFSx devi
~ Bluetooth

nRF8001 Configuration Siza! 360 kB File to progran: [IiEREH 62632 xuse hex| | Browse

Dispatcher [ Lock entive chip from readback
Trace Translator

Device Manager X | | Address: 0x26000
Motherboards
nRFSx Programming
nRFSx Bootloader
nRF24LUT+ Bootloaders Firmware

Unknown (Id: 0x00a8)

Rezion 0 (SoftDevice)

Size: 162 kB ) Yerify Bead

Log
(<) Nordic Semiconductor ASA 2008-2015
Erase completed

fidevice D:/Baid Jisk load/nRF52832 Break FREMGAEE/S 132 nrf52 6.0.0 softdevice.hex prog d full

ppl D: load/nRF52832_Breakouty—FHERLARYNrf52832 xxaa.hex programmed successfully —,
™ nRFgo Studio - X
File View nRFS007 Setup  Help
Features X L)

v 24GH: ~|| SEGGER to use: |67461623 v | | Refresh

Region 1 (Application) Progran Softevice . Program hpplication)  Frogran Boot (4}

~ Bluetooth —
rw fB2E32 oeaa hex | | Browse.

Programming of Application on nRF5x devi

nRFB001 Configuration Size: 360 kB File to progrant |

Dispatcher [ Lack entire ohip Fran readback
Trace Translator .
Device Manager x| | Adiress: oxze000
Motherboards . .
T e Region 0 (SoftDevice)
nRFSx Bootloader S 162 1D Yerify Bead
nRF24LU1+ Bootloaders Firmvare:

Unknown (Id: 0x0048)

L 2

Loz
(c) Nordic Semiconductor ASA 2008-2015
Erase completed

fidevice D: i load/nRF52832 Break i /$132_nrf52_6.0.0_softdevice.h d

We finished all the introduction on how to use NRFgo Studio to burn the protocol stack and application. Here’s
another point need to be noticed that the protocol stack and application burning are in sequential order. Users can
burn the HEX to the development board to be familiar with it:

e (7]
b« —FReEmGLER > E73-TBB v O | BE'E73-TEB p
= ER=E: Sl ;

| | nrf32832 xxaa.hex 2018-12-11 11:52 HEX Z#&
[ ] s132_nrf52_6.0.0_softdevice.hex 2018-12-11 11:52  HEX 3%
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2.3. Introduction to debugging simulation burning tool

We’d advise users to choose JLINK V9 because it has better speed stability. And we need to configure some settings as

E73-TBX User Manual

& CANRFS_SDK_15.0.0. \nRF5_SDK_15.0.0_ les\ble_ :_app_uart\pcal00: no_packs\ble_app_uart_pcal0040_s132.uvprojx - pVisio - ‘
File Edit View [Project] Flash Debug Peripherals Tools SVCS Window Help
(165 bl @@  MewwvisionProject..
: 3 New Multi-Project Workspace...
G
Open Project...
Close Project
& 4% Project: ble|
49 nf52832  Bport 4
5 Appl  Manage 4
e« Select Device for Target ..
Qs
Remove ltem
# {3 Boar _. .
@ B2 Boar 4K Options for Target 'nrt52832 A+F7
@ (3 nRF_ Clean Targets
@ L3 nRF_ (%) Build Target 7
F3 0RE. 4 Rebuild il target files
GO nREl e Baten Build...
o oREy Transiat CtrisF7
it ransiate... i
| Stop build
& oms| ¥ | 1 C\nRFS_SDK 15.0.0.: _SDK_15.0.0_: :_app._ _no_packs\ble_app_uart_pcal0040_s132.uvprojc
@9 Devi 2 cinRes sk 1500, _SDK_15.00. _no_packs\ppi_pcal0040.uvprojx
3 e\—QUIRE\ SBREE 2DK-A\GZF -REEF - - PPIsEEEL - uVprofx
4 C:ANRFS_SDK_12.2.0_f012¢f: app_! _no_packs\ble_app_hrs_pcal0nse_s132.uvprojx
SEV DSPS_v_5.150.2- DSPS\_5.150, s . device\Keil_5\sps_ device.uvprojx
3 RE = ( DSPS_v_5.150.2\DA1458x_DSPS\v_5.150.2\projects\target_apps\dsps\sps_device\Keil_5\sps_device.uvprojx
7€) = (_DSPS_v_5.150.2\DA1458x_DSPS\v_5.150. : ;_hostiKeil_S\sps_host.
8 FERETEHEES\Dialog Serial Port Service Source Code 3.150.1.5\DSPS\DA14580_DSPS_3.150.1.5\DA14580_DSPS_3.150.1.5\dk_apps\kell_projects\sps\sps_host_fh\sps_host_fh.uvproj
9 C:ANRFS_SDK_12.2.0_1012¢f: :_3pp_ _no_packs\ble_app_uart_pcal0056_s132.uvprojx
10 C:NRFS_SDK_11.0.0.2 10_packs\adc_pea10028.uvprojx
ZoT
202
203 J/+*@brief Function for handling system events.
< | »] 204
= = cas 2 S

Select Option for Target xxxx under Project.

k3 Options for Target 'nrf52832_xxaa' E

R

Nordic Semiconductor nRF52832 jocAA

Xal (MHz): IEE

Device Target IOutput | Listing| User | C/CH | Asm | Linkmwuilities |

ARM Compiler:

=

IUse default compiler version

Operating system: INone
System Viewer File:

I

Inrf52.svd
™ Use Custom File

™ Use Cross-Module Optimization
|7 Use MicroLIB l- B [6] Endian
Floating Point Hardware:  [Use Single Precision |

— Read/Only Memory Areas — Read/Write Memory Areas
defautt  off-chip Start Size Statup | | defaut offchip  Start Size Nolnit
™ RoMmI: | | ® ~  Ram1 | [ [
~  RoM2 | | c ™ RAM2: | | =
™ RoM3: | | ® ™ RAM3: | | B
on-chip on-chip
@ IROM1: [026000  [B<5A000 @ ¥  IRAM1: |0<20002A38 [0xD568 =
™ IROM2: | | C ™ IRAMZ: | [ r
]
'I 0K | Concel |  Defaults | Help
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Cortex JLink/JTrace Target Driver Setup &

Debug ITrace IFlash Downloadl

J-Link / J-Trace Adapter S¥ Device

SH: v IDCODE Device Name :
Device!| T Link SDI(| @ 0x2BAD. .. ARM CoreSight SH-DP L |
W | ve.40 a1 ve.14e _‘

F# : |T-Link V9 compiled Feb

Max G hu : meone: [
@ Fwz =] || € ne Devien Famiil
Auto C1k | | Update| IR 1e

Connect & Reset Options | ~Cache Options Download Options
onnect: INormal LJ leset: INormal Lj [V Cache Code [~ Verify Code Downlo
IV Rasqt atter Conn v Cache Memory [T Download to Flash
Interface TCP/IP Misc
& USB (" TCP/IP Network Settings =
IP-Addres Port t\utodetec'.l JLink Infol
Sean 127 0 0 1 . 0
LR il [ JLink Cnd |

State: ready

HE nE | 7 |

Note to select of SWD interface.

3. Basic knowledge of Bluetooth 4. X BLE

3.1. What is BLE

BLE is the abbreviation of Bluetooth Low Energy. Also, BLE is called as Bluetooth Smart, which is a short-distance
transmission protocol with low-power and low-rate. It features low power consumption, easy to use, easy to connect
etc., which has been widely used in smart wear, smart home, wireless sensor networks and other fields.

3.2. The difference between traditional Bluetooth and low-power Bluetooth

We call Bluetooth Classic as traditional Bluetooth. The main difference are below points:

1) Transmitting power

2) Communication distance

3) Data transmission rate

4) The traditional Bluetooth has CLASS1. CLASS2. CLASS3 version, which have higher transmission power,
longer communication distance. Some version can reaches 100m. With higher transmission rate, It’s suitable for audio
transmission. While the low-power Bluetooth has totally opposite features, such as the low transmission power from
-30-+4dBm, which is suitable for small data over short distances transmission.
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3.3. The working status of the device and the type of Bluetooth device

BLE device has following working status:

Standby Standby

l l

Advertiser Scanner
Initiator
Slave Master

When the BLE device does not establish a connection with any device and there is no broadcast, It’s on the ready state. If
the device is connected to the host by sending a Bluetooth broadcast from the ready state, we call it a slave. If the device

from the ready state is connected to the slave by scanning the broadcast of the Bluetooth peripheral, we call it the host.

3.4. Analysis of Bluetooth Broadcasting

3.4.1. Preface

The message is composed of data bytes and is transmitted in bits, which inevitably involves byte order issue. For each
byte transmission, it always starts at the lowest bit. For example, 0x80 is sent as 00000001,0x01 is sent as 10000000. At
the same time, most byte fields are sent from low bytes. The sending sequence of 0x010203 is110000000-
100000010000000. Since the packet capture software may not fully know which data is sent from the low byte, some of

the captured broadcast data may need to be read backwards in bytes.

3.4.2. BLE Broadcast Data Structure

In the link layer, BLE broadcast messages are divided into the following parts:

| Leader | Access Address | Header | Length | Broadcast Data | Check]

The general package grabbing tool will display segment after grabbing broadcast data. This paper mainly analyses the
content of broadcast data segment.

Leader (1 byte):

It’s used to configure the receiver's automatic gain control.

Access address (4 bytes):
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For broadcast messages, It’s fixed 0x8e89bed6. (The access address also determines the sequence of the preamble)
Header (1 byte):

The sequence is broadcasting message type (4bit), reserved bit (2bit), sending data address class (1bit), receiving address
type (1bit).

Length (1 byte):

Indicates the length of broadcast data (broadcast address AdvA + data AdvData)

Broadcast data:

The data segment we need to parse will be explained in detail later.

Check (3 bytes:):

CRC check

3.4.3. Packet capture analysis

Pabr. | M€ (8]} channel || Access Address || Adv Pou Type LA AdvA b CRC RSS! Hecs

+27032 Type TxAdd RxAdd PDU-length 0B 09 4E &F 72 64 69 €3 SF 48 52 4D 03 19 (dBm)
4 =94308 0x25 0x8ES3IBED6 ADV_IND 0 0 0 33 0x060504030201 134 12 02 01 06 07 03 OD 18 OF 18 OA 18 OxSTFE39 | -52 J| OK

Access address in red is the fixed Access Address for Broadcasting 0x8e89bed6. (The packet capture software does not
convert byte order)

In the header field:

Broadcast type is universal connectable broadcast (type is 0)

The address type is public address, and both TxAdd and RxAdd are 0.

The length field indicates that the length of ADV + AdvData and the address of the broadcasting device are set by myself.
ble gap addr tadd={.addr type=BLE_GAP_ADDR _TYPE PUBLIC,

.addr={0x01,0x02,0x03,0x04,0x05,0x06} }

Because the address is 48-bit address, LSB format. So the real address is 0x060504030201. A lot of data in AdvDara is

what we need to parse. The following is the detailed information, which has the header data added by the capture

software.
+- ————— - - - -
| Packet sniffer frame header |
+-———t + + +
|infc| Packet nbr. | Time stamp | Length| Packet data
| 01 | 04 00 00 OO | EB 01 B9 02 00 00 00 00 | 2D 00 | 2C Dé BE 89 B8E 00 21 01 02 03 04
et S + R - - -
Start from packet data

2C is the total bytes of packet data

D6 BE 898E is the access address (byte order problem)

00 is the header field (generic broadcast type, public address)

21 is the value of the length field, indicating the total number of bytes of ADV + AdvData
01 02 03 04 05 06 is the address of broadcasting device

Bluetooth Instruction 4.1 states that the data format is

| length | AD type | AD data|
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AD Structure 1 AD Structure 2 ... |AD Structure 'N

I - — S - »

' - s o

! 1 octet Lengthoctets e ag

Length Data
| |
| |
' n octets Length - n octets '
AD Type AD Data

That is, Advdata is composed of data segments in this format.
Length means length of a small piece of data

AD type indicates the meaning of AD Data data

The definition of AD type can be one of the following figures.

Macros

#define BLE GAP_AD _TYPE FLAGS 0x01

#define BLE_GAP_AD_TYPE_16BIT_SERVICE UUID MORE_AVAILABLE 0x02
#define BLE_GAP_AD_TYPE_16BIT_SERVICE UUID_COMPLETE 0x03
#define BLE_GAP_AD_TYPE 32BIT SERVICE UUID MORE AVAILABLE 0x04
#define BLE_GAP_AD_TYPE_32BIT_SERVICE_UUID_COMPLETE 0x05
#define BLE_GAP_AD_TYPE_128BIT_SERVICE_UUID MORE_AVAILABLE 0x06
#define BLE GAP_AD_TYPE 128BIT_SERVICE UUID COMPLETE 0x07
#define BLE_GAP_AD_TYPE_SHORT LOCAL _NAME 0x08

#define BLE_GAP_AD_TYPE COMPLETE_LOCAL NAME 0x09

#define BLE_GAP_AD_TYPE TX POWER LEVEL Ox0A

#define BLE_GAP_AD_TYPE _CLASS_OF DEVICE 0x0D

#define BLE GAP_AD_TYPE SIMPLE PAIRING HASH C OXOE

#define BLE GAP_AD_TYPE SIMPLE PAIRING RANDOMIZER R OXOF
#define BLE_GAP_AD_TYPE_SECURITY_MANAGER_TK_VALUE 0x10
#define BLE_GAP_AD_TYPE_SECURITY MANAGER OOB FLAGS O0x11
#define BLE_GAP_AD_TYPE_SLAVE CONNECTION INTERVAL RANGE 0x12
#define BLE_GAP_AD_TYPE_SOLICITED_SERVICE_UUIDS_16BIT 0x14
#define BLE_GAP_AD TYPE_SOLICITED SERVICE UUIDS 128BIT Ox15
#define BLE GAP_AD_TYPE SERVICE DATA 0x16

#define BLE_GAP_AD_TYPE PUBLIC_TARGET ADDRESS 0x17

#define BLE_GAP_AD TYPE RANDOM TARGET ADDRESS 0x18

#define BLE_GAP_AD_TYPE APPEARANCE 0x19

#define BLE_GAP_AD_TYPE MANUFACTURER_SPECIFIC_DATA OxFF

The following 0B indicates that the length of this piece of data is 11 bytes, that is 09 4E 6F 72 64 69 63 5F 48 52 4D.
According to above table,09 indicates that AD type is a complete local name. We defined "Nordic. HRM" hexadecimal as
4E 6F 72 64 69 63 SF 48 52 4D.
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The next 03 represents the next small segment of data bits with three bytes, so the latter 19,34,12 belongs to this segment.
The next is 02, while 01 06 belongs to this section. 01 represents FLAG, flag indicates the physical connection function,
such as limited discovery mode, does not support classic Bluetooth.

Bit 0: LE limited discovery mode

Bit 1: LE normal discovery mode

Bit 2: BR/EDR not supported

Bit 3: Supports both BLE and BR/EDR for Same Device Capable(Controller)

Bit 4: Support for BLE and BR/EDR for Same Device Capable(Host)

Bit 5...7: reserved
That is, the 06 data indicates that the connection function of the device is the normal discovery mode and does not
support classic Bluetooth.
07 indicates 03 OD 18 OF 18 OA 18 belongs to this section. According to above table, The 03 following data represents
the complete 16bit uuid list

ble uuid tadv_uuids[] =

{

{0x180D, BLE UUID TYPE BLE},

{0x180F, BLE UUID TYPE BLE},

{0x180A, BLE UUID TYPE BLE}

15
It is the broadcast UUID we set, 39 FE 57 represents the CRC check.

4. The Program Structure of Bluetooth in SDK

It has a fixed process to develop nRF5X series SoC. Let's take BLE_ APP_UART in the official routine as an example to
illustrate the program structure of SDK.

The main function is similar to the following steps:
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CAnRF5_SDK_15.0.0_a53641a\nRF5_SDK_15.0.0_253641

bl ipheral\ble_app_uart\pcal0040\s132\arm5_no_packs\ble_app_uart_pcal0040_s132.uvprojx - pVisio

File Edit View Project Flash Debug Penpherals Tools SVCS  Window Help

GE@| . @] ele [P AR E ]LA]Esomson D@ e| @0 5 | (Vo) &
15 @ | a| nrs2832 028 Ho|le wpR
%] ] mainc
5115 Project: ble_app_uart_pcal0040 <132 €8s
= &5 52832 as o - 9
@ Application ::;L, @brief Application main function
@ ) main.c 623 int main(void)
) sdk_configh 690 B¢
4 [ Board Definition 691 bool erase bonds:
L 632
@ (3 Board Support 693
4 (3 nRF_BLE 694
% [ nRF_BLE Services 635 log_init():
% [ nRF_Drivers 696 timers init();
N 697 buttons_leds init(&éerase_bonds);
: B a8 power_management_init():
@ 3 nRF_Log 633 ble_stack_init():
@ [ nRF_Segger RTT 700 gap_params_init();
% [ nRF_SoftDevice 701 gacc_inic():
702 services_init():
& cumsis 703 advertising_init();
5 @ Device 704 conn_params_init();
705
706
707 pri r\nl T
708 NRF_LOG_INFO("Debu: UART over RIT started.”):
709 advertising_starc():
710
711 ocop.
712
7136
714 idle state handle():
718 | }
716 | )
717
718 -
< |

" B erojedt @ 5ooks | 1) Func. | Oy Tems

719 B3/

«

Power management init(); /Power management initialization, necessary

Ble stack init()// protocol stack initialization, necessary

Gap_params_init(); // Initialization of the GAP parameter, necessary

Gatt_init(); / GATT initialization, necessary

Services_init(); // Establishment of Bluetooth service

Adbvertising_init(); // broadcast data initialization, necessary

Conn_params_init(); //Connection parameter initialization, if you do not need to update the connection parameters after

the connection, It can be unnecessary.

5. Peripheral TIMER

The nRF52832 series SoC has five TIMERs, the corresponding number is TIMERO-TIMERA4. All of the 5 TIMERS can

operate in both the timing mode and the counting mode.
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5.1. Structure of TIMER
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Timer block diagram

TIMER consists of the following components:

1) Counting clock source. There are 1M and 16M clock sources.

2) Clock source divider. Used to set the crossover, the range is 0-9 power of 2.
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3) Timing/counting mode selection. Used to configure whether TIMER works in timer mode or counter mode.

4) Timing/counter digits. 8-bit, 16-bit, 24-bit, 32-bit selectable.

5) CC[n] register. CC is an abbreviation for capture and comparison. There’s 6 CC registers. When the CAPUTURE TASK
is executed, the current internal counter value is immediately copied to the CC register.

6) Tasks, events, etc.

TIMER has two modes of operation: timing mode and counting mode. When in timing mode, we call it a timer. When in

the counting mode, we call it a counter. Both modes can be started with the START task and stopped with the STOP task.

The timer after stopped by the STOP task can be started by re-executing the START task. When TIMER is in timed mode,
the TIMER internal counter counts once every pulse of the FTIMER clock. The frequency of the FTIMER clock can be

calculated as follows:
frrugr = 16 MHz / (2 PRES-_-ALER}

The corresponding COMPARE[n] event is triggered when the value of the internal counter is equal to the value set
in CC[n] (n=1-5). If we enable the interrupt, an interrupt will be generated.

When TIMER is in count mode, the TIMER internal counter counts once every pulse on the COUNT pin.

tasks:

1) START: Start timing/counter

2) STOP: stop timing / counter

3) SHUTDOWN: The timer/counter is powered down, and cannot be started by START unless reset.

Notice:

1) Timers/counters can only be configured when they have been stopped, otherwise unpredictable consequences
can be resulted in.

2) When in timed mode, if <=1MHZ, for power saving, the timer will automatically acquire the count pulse from
the PCLK1M clock source instead of the PCLK16M clock source.
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5.2. Introduction of each register

24.5.1 SHORTS
Address offset: 0x200

Shortcut register
A RW COMPAREO_CLEAR Shortcut between COMPARE[0] event and CLEAR task
See EVENTS_COMPARE[0] and TASKS_CLEAR
Disabled 0 Disable shortcut
Enabled 1 Enable shortcut
B RW COMPARE1_CLEAR Shortcut between COMPARE[1] event and CLEAR task
See EVENTS_COMPARE[1] and TASKS_CLEAR
Disabled 0 Disable shortcut
Enabled 1 Enable shortcut
C RW COMPARE2_CLEAR Shortcut between COMPARE[2] event and CLEAR task
See EVENTS_COMPARE[2] and TASKS_CLEAR
Disabled 0 Disable shortcut
Enabled 1 Enable shortcut
D RW COMPARE3_CLEAR Shortcut between COMPARE([3] event and CLEAR task
See EVENTS_COMPARE[3] and TASKS_CLEAR
Disabled o Disable shortcut
Enabled 1 Enable shortcut
E RW COMPARE4 CLEAR Shortcut between COMPARE[4] event and CLEAR task

See EVENTS_COMPARE[4] and TASKS_CLEAR

This register can associate TASK with EVENT. For example, COMPARE[n] CLEAR can clear the count value of
the internal counter when the internal counter is equal to CC|n].

24.5.2 INTENSET
Address offset: 0x304
Enable interrupt

A RW COMPAREO Write '1' to Enable interrupt for COMPARE[0] event

See EVENTS_COMPARE[0]

Set 1 Enable
Disabled 0 Read: Disabled
Enabled 1 Read: Enabled
B RW COMPARE1 Write '1' to Enable interrupt for COMPARE[1] event
See EVENTS_COMPARE[1]
Set 1 Enable
Disabled 0 Read: Disabled
Enabled 1 Read: Enabled
C RW COMPARE2 Write "1’ to Enable interrupt for COMPARE[2] event

Interrupts allow the setting of registers. When set to "1", the corresponding COMPARE [n] event produces a
COMPARE [n] interrupt.
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24.5.3 INTENCLR
Address offset: 0x308
Disable interrupt

A RW COMPARED Write '1' to Disable interrupt for COMPARE[0] event
See EVENTS_COMPARE[0]
Clear 1 Disable
Disabled 0 Read: Disabled
Enabled 1 Read: Enabled
8 RW COMPARE1 Write '1' to Disable interrupt for COMPARE[1] event
See EVENTS_COMPARE[1]
Clear 1 Disable
Disabled 0 Read: Disabled
Enabled 1 Read: Enabled
C RW COMPARE2 Write ‘' to Disable interrupt for COMPARE[2] event
See EVENTS_COMPARE[2]
Clear 1 Disable
Disabled o Read: Disabled
Enabled 1 Read: Enabled
D RW COMPARE3 Write ‘1" to Disable interrupt for COMPARE[3] event
See EVENTS_COMPARE[3]
Clear 1 Disable
Disabled 0 Read: Disabled
Enabled 1 Read: Enabled
E RW COMPARE4 Write ‘1’ to Disable interrupt for COMPARE[4] event

See EVENTS_COMPARE[4]
Clear 1 Disable

Close COMPARE [n] interrupt.

24.5.4 MODE
Address offset: 0x504
Timer mode selection

A RW MODE Timer mode
Timer 0 Select Timer mode
Counter 15 Select Counter mode Deprecated
LowPowerCounter 2 Select Low Power Counter mode

Timing/counting mode setting.

24.5.5 BITMODE
Address offset: 0x508
Configure the number of bits used by the TIMER

A RW BITMODE Timer bit width
168Bit o 16 bit timer bit width
088it 1 8 bit timer bit width
248Bit 2 24 bit timer bit width
328it 3 32 bit timer bit width

TIMER digit setting.
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24.5.6 PRESCALER
Address offset: 0x510

Timer prescaler register

Bit number

d

Reset 0x00000004
id RW Field

A RW PRESCALER

Pre-dividing register.

24.5.8 CC[1]

Value Id

Address offset: 0x544

Capture/Compare register 1

Bit number

Capture/Compare Register.

Value id

5.3. Design of the program

Here’re the steps we use TIMER:

1) Set the working mode

2) Setting pre-dividing frequency (counter is not applicable)

3) Set the value of the CC[n] register

4) Enable interruption (interrupt mode)

5) Enable the START task

313029282726252423222120191817161514131211105 8 7 6 54 3 2 1 0

AAAA

0O 00000D00D000CO00O00000000000O0O0O0O0O0100

Value
[0..9]

Description

Prescaler value

313029282726252423222120191817161514131211109 8 7 6 5 4 3 2 1 0
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAA
0O 000D0O0CO0DO0O0O0DODODOCOOOOOOOOOOOOODOOOOO

Value

Description

Capture/Compare value

Only the number of bits indicated by BITMODE will be used by

the TIMER.

6) COMPARE EVENT arrives, clears the value of the internal counter, clears the interrupt (interrupt mode).
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