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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 ©2012-2023, Chengdu Ebyte Electronic Technology Co.,Ltd. 2


http://www.ebyte.com/product-view-news.aspx?id=184
http://www.ebyte.com/product-view-news.aspx?id=184

EBY)TE Chengdu Ebyte Electronic Technology Co.,Ltd.

E73-TBX User Manual

1.2 Principle Description

5V-3V3 LDO <_|—> GPIO
L
_— ]
nRF52832/nRF52810 i
IPXFREERE -— <> | UsSBEEQO

Block diagram of E73-TBX principle

1.2.1. Chip Introduction

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

Copyright ©2012-2023, Chengdu Ebyte Electronic Technology Co.,Ltd.
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1.3 Development Board Circuit Diagram Introduction

1.3.1. Power circuit

Ul
L3 1 5 3.3V
VBUSF— A VIN  VOUT -
100mA 2 L
—) 3 3 cE NC FA— 4 ——C5
2.2uF 100nF 2.2uF 100nF
ME6211
GND
DI
R2 * I
33v| AAN N Ill-GN[)
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

RS \aa
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1.3.3.User button

P

SW1

SW-PB
SW2

po.14a  R3
1K5%
p0.13 R4
1K5%

Reserve 2 user buttons.

1.3.4. User LED

33y R7T

o || ' GND
SW-PB

“

1K5%

33y R8&

D2 N LED1 PO0.17

%

1K5%

Reserve 2 user LED

D3 N LED2 PO0.18
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1.3.5. Extended pin header

Uz
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(—ar e o> S —he -
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"
” | ||| GND

NEC1 [ P0.09
NFEC2 P0.10

]
.

[T
NFC ANTENNA || ||I St

The remaining GPIO and NFC interfaces are brought out.

1.4. Development Board Interface Description

1.4.1. External antenna connection
The IPEX antenna base pad interface is reserved on the E73-TBX. If the user needs an external antenna, please

weld the last matching capacitor of the module to the position in the circle below, and then weld an IPEX antenna seat,

which is detailed in the antenna selection section of the corresponding module manual.
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N WEPCB R (BRUD WeFEHy: IPEX 1

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

L

(f(:))) %
E732caMo4s1Aa EBYTE

- - | B v (€

= Made in China
SN 1801310001
Manufacturer- EBYTE —
FCC ID: 2ALPH-E73 P

eleieieininiefain]slels
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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 ©2012-2023, Chengdu Ebyte Electronic Technology Co.,Ltd. 8
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PROXINTTY

W elan [y Setercls

DEFAULT UART

Configure button

09876543210987654327

Select icon:

103 [0 2 21 0
<2 @ JURCEHG)
CIEHERRE]E)

Hide Cancel oK

UART

CONMNECT

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.

DEFALLT UART

o nn
o
i n

Edit Show Log

Wireless by Nordic
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3) Weset 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) Weset 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.

ancco EBEE ® FHe:a ® 74

Cancel Select Device

=~ Nordic_UART

Copyright ©2012-2023, Chengdu Ebyte Electronic Technology Co.,Ltd.
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wepco Rl ¥

£ Back

Nordic_UART

DISCOMMECT

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 LOG area of APP.

A NCOM V2.0 — O X E

COME : USE-SERTAL v
iR 115200 -
Eitf 1 v
#iEn 8 ~
Satle & v

BROBE @ xHAHR0

#iEE0 || FEEl |
[ 1e##ITT ] BEEF
[]&ms ] TR
A B (L T =T

PERE SREE DWEH 2

azdfzhjllwgertiui opmobrorzazdfzhiklwger tii epmobroxzazdfshilklw ger tvui opmobrexzazdfzhiklwger tyai opm T
nbvoxzasdf ghiklwger tyul opmoby cxzas dfghikly qer tyul opmoby ez asdf ghiklwger tyul opmobv ez Rik

[ ErtEE  F: |IDDD | ms | | A+ TS EIbEE
[ 163#lEE [ REET o TR BT M www. openedv. com
© -~ |www.openedv.com | s:182 R:0 |CTS=0 DSR=0 DCD=0 | Z5AATIA 16:36:14
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il PEBT) 46 @ 0% 66% M) |- sEED T Excaa

< Back ach UART

| Mordic_UART

06d6e627663787a

16:33:26.402 "asdfghjklwgertyuiopmnbvexzasdf
ghjklwagertyuiopmnbvexzasdfghijkl
wqertyuiopmnbvcxzasdfghjklwger
tyuiopmnbvexzasdfghjklwgertyuio
pmnbvecxzasdfghjklwgertyuiopmn
bvexzasdfghjklwgertyuiopmnbvex
z" received

16:33:28.948 Notification received from:
6E400003-B5A3-F393-E0A9-
E50E24DCCASE, with value:
0x6173646667686a6b6c7771657
2747975696f706d6e627663787a
6173646667686a6b6c777165727
47975696f706d6e627663787a61
73646667686a6b6c77716572747
975696f706d6e627663787a6173
646667686a6b6c7771657274797
5696f706d6e627663787a617364 .
6667686a6b6c777165727479756 E i il o 1L e
96f706d6e627663787a61736466 e
67686a6b6c77716572747975696
f706d6e627663787a6173646667
686a6b6c77716572747975696f7
06d6e627663787a

16:33:28.981 "asdfghjklwgertyuiopmnbvexzasdf
ghjklwgertyuiopmnbvcxzasdfg
wqertyuiopmnbvcxzasdfghjklwger
tyuiopmnbvexzasdfghjklwgertyuio
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.

5 XCoM v2.0 — O X I
B0O%EE
COME ; USE-SERIAL [

A E 115200 -

B 1 v
gigfe |8 bt
Gl v

SO4EFE @ Eils0

#IEED | Al
O 1B ARE=
[ &S [] TR
Al L2 4 AT (=12 )

FEREE SRR WdEE 2

asdfzhyllwger tyul opmobroxzrasdfehiklwger tyui opmobv cxrasdfgh ikl waer tyul opmobr o rasdfghyklwger tyal opm - ea
nbroxzazdfghiklwqer tvui opmobrexzazdfzhillwger tval opmobroxzasdfzhikleger trad opmobvoxz

[ EmEE  En |IDDD | ms | | FIH 3T TR {2l
[ 1t flEiE [ BEHT 0% IR T F: www. openedv. com
@ - wwwopenedv.com | §:364 R:20 |CTS=0 DSR=0 DCD=0 | =5EiATHA 16:33:53
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A3 HCOM V2.0

- O s
SaOi%EE

COME : USE—SERTAL | b

inforlink_nk

T

Y 115200 w

ik 1 ~
#iEf (s v
il Ml

BORE @ xifAsn

#1FEd e
[ 1e#8IET ] HEE=
[ ks ] oTE
AT (L AR T [EIZE

BREE SELE hEE R

azdfghiklwgertvui opmobveoxzazdfghjklwger tvui opmobvexzazdfghiklvwqer tyal opmobvexzazdfghiklwger timi opm
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mesk | |

nk

CleMsE 3 (1000 | s | | [ | | sk || BrRs

[ 1siftileis [ ST o TR T F: www. openedy. com

© ~ wwwopenedv.com | s:0 | Ri27 |CTS=0 DSR=0 DCD=0 | Z&ATE 16:34:32

e " S : .l ™ - TR . ean B.Aan

I #5 XCOM V2.0 - O *

EBOiE

COME : USB—SERTAL e

q

R E 115200 -

Bk 1 v
w8 2 b
RS |7 v

SB04EE @ F#AR0

#rE0 || sk
[ teftlEr ] BREF
&3 s
AT (L AT 12 )

BREE SELE Mt W

asdfghiklwgertvui opmobvoxzasdfghjklwger tyvui opmobvexzasdfghiklwger tyvui opmobv exzasdfghiklwger tyi opm

nbvexzasdfghiklwger tyul opmobvexzasdfzhiklwgertyul opmobvexzasdfzhiklwger tyul opmobyoxz Hik
AHhekix | |-

nk

Csefs e 000 | ns | BT

[ 1t s [ SEHT o% AR F: www. openedv. com

@ ~ wwwopenedv.com | s:0 | R:20 |CTS=0 DSR=0 DCD=0 | Z5&iA[E 16:34:19
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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:

T ! ) M - 75 50K _15.0.0_a5i641a b nRF5_SDK_15/
(€)Y

3541a v decumentation

mer  JOF e $EH AR FEues
P =i : mHE w8 .
B TE & index.html
[ & licenses.htm|
G BESANOE | licenses.txt
] NerdieSjpg
£ WPSTEris | nRF5_Dynastream ficense.txt
- _| nRFS_Nordic_license.txt
| RFSx_series logo.png
-E release_notes.tut
E samms
Hm= 7 release_notes.txt - iEEE
Il B XEHP)  @EE) B\RO) B8V ®BH) )
o 3o - I4R 8: Switch to using the library with similar naming, but where the "short_wchar” is removed.
L AETE - Gazell, NFC Tag, and 802.15.4:
-~ IAR T: Includes the library where the file name ends with " iar”,
o =F = IAR 8: Switch to using the library with similar file name that ends with "_gcc”.
T
[
ca WE-AETHE
s Sl
Supported boards:
G sE - PCALO04D
— PCALOO40E (nRFS2810 emulation on PCA10040)
- PCALO056
- PCALO059 (support in selected examples)
- Dymastream s DEZDE1 {only for ANT examples)
For other devices and boards, see the SDK documentation, section "Using
the SDE with other boards™.
B, | tes.txt 125
Tfjf_‘"uﬁ *** Hew features
= T R

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

N e e

Fle View RFED

Features

SECCER to ure: (5940165 v | [ Bemesh |

Region 1 (Application) Brogrem SoftDevice | Frogran Application | Brogram Book 4 {B)

I

# Bluetooth

nRFE00L Configuration
Dispatcher

Trace Translator
Direct Test Mode

Device Manager

Prugramsng of Applicabyon i ¥z devi
Sire: 30 1B File to progran: HEDIA/ar 2952 sman bex | Browss,.. |

ntire chip from readback

Addracz: 0u28000 P

Maotherboards

ARFSK Programming
nRFSx Bootloader
nRF24LU1+ Bootloaders

Region 0 (SoftDevice)
Size: 152 k5 |_Feogren Verify || Read
Firmvars:

Urdmown, (14 0u00a8)

==

Leg

(c) Nordic Semiconductor ASA 2008-2015
Erase completed
Softdevice E/—IHE/NRFS2832/NRFS2832481/nRF2832_Breakout/STaig/— FHEIG/<132_nrf52_6.0.0.

ace.hex

Softdevice Ey—{REE/NRF52832/NRFS283 21848/ nRF52832_Breakout/H3N1R/— FHRMIa/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:

4 Bluetocth
nRF3001 Configuration
Dispatcher
Trace Translator |
Direct Test Mode ihl |
Device Wanager
Maotherboards
nRFSx Pragrammi
nRF3x Bootleader
nRF24LUL+ Bootloaders

1

X

L
1) Norsic 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:

B U
Tile Tiew nfFO0OC

etp Help

x

Features

01 Configuration
patcher
ce Translator

Test Node
o

Device Manager
-

nRFSa Bootlecader
nRF24LU1+ Beotloaders

Loa

nRFge MotherBoard flrawares

Latest motherbosrd firmeare: TOOO
Boards conpected:
Ko boards connected

{z) Wordic Semiconducter ASA 2008-2010
JLInKARL. €11 15 net cerrectly install @ r&F Toels installer to irstall 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.

Press the

o zHEeEE . o - 0 [ e ses . - e - =)
W WEE SE(V) WA R .
+ (8, B wE el -

b HKEY_CLASSES ROOT ) EA) REG.SZ EEE
4| HKEY_CURRENT_USER E| ¥ ConfigFile REG.S7

>~ AppEvents || 5 currentversion REG_DWORD 0x000061a (63002)

~di Console #4DontShowAgainUnl.. REG_DWORD 0x00000001 (1)

3l Sapuief Pane| ) InstallPath REG.SZ C\Program Files (xBEASEGGERYLink V630h\
11' :;1?::“::‘1“ Cank 58 LogBRCIr REG_DWORD ODO0B0B00 (D)
L‘ Fite #LogBPSet REG_DWORD 000000000 (0)
3 Tdeniitis _;_:]Lugme REG_SZ

. iamHcoN # LogGo REG_DWORD 0x00000001 (1)

50 eybioned Laybit #LogHalt REG_DWORD 0x00000001 (1) L
B Network #Loglndention REG_DWORD 0x00000000 (0)
J pOT ﬁﬁl.nglmmal REG_DWORD 000000000 (0)

b Printers ) LoglsHalted REG_DWORD 0x00000000 (0)

4 | Sofware #LogMemRead REG_DWORD 0x00000001 (1)
0~} [6ABOG522-C181-40E4-AL || W LogMemWirite REG_DWORD 0x00000001 (1)
b-J 360 #LogOther REG_DWORD 0x00000000 (0)
©-Ji 260Chrome 4 LogPowerlp REG_DWORD 0x00000000 (0)
i~ 380Drvmgr # LogRegRead REG_DWORD 0x00000000 (0}
bk 360safe 1 LogRegWrite REG_DWORD 0x00000000 (0)
b= J 360SoftMgr | LogReset REG_DWORD 000000001 (1) il
b-id ACD Systems # LogStep REG_DWORD 0x00000001 (1)
0-d Adobe ~ || OverrideConfigkile  REG_DWORD 0x00000000 (0]

LR 1] . 2% Nwarridal noFila BEG DWIORD COONNNNG T -

HEHNHKEY_CURRENT_USER\Software\SEGGERY)-Link

4. J-Link

v ) Ozat
v SystemView
+- i Sky1220rg
i~ SNDA
b Segoulnput
— J Segoulnput.ppup
| Sogoulnput.ppup.user
|, Sogoulnputuser
-}, SogouWBInput
. SystemSres
-} TBAssistant
b TeamViewer
-y Tencent
[ 548 et
i ). Texas Instruments
b+l TheWorld Chrome

WIN + R key, enter regedit in the pop-up dialog box, and return. The following interface will appear:
chsigivinislt TR s bl bl sl 5 = & =8
R | WHE BEV) SESA #E)
-l ROBOTIS - || BfF Eo. ) mE
| b Scooter Software b (BTN REG.SZ e,
| A Seagull Sclinific ) CurrentVersion REG_DWORD 63002
U SELCER ] InstaliPath REG 52 CA\Program Files (x86)\SEGGERY JLink VE30b
v J-Flash
oo J-Flash ARM

| +EHI\HKEY_CURRENT_USER\Software\SE
EEE e

GGERY-Link\VE30b
=

-} ROBOTIS
o i Scooter Software
1 Seagull Scientific
)i SEGGER
b J-Flash
v J-Flash ARM
#- ) Jlink
Mo |-l ve30b
oL System\iew
o) Skyl23.0rg
L SNDA
* - Sogoulnput
i~ Segoulnputppup

.

). Sogoulnputuser

1. SogouWBlnput
ki SystemSres

L. TBAssistant
b- i TeamViewer
vy Tencent

-} Tendyron
) Texas Instruments
|| -l TheWorld Chrome
“| . [ |

|| ) BEE) EBV GESEA W)

-l Sogoulnputppup.user

- || B

25 (85

34 CurrentVersion
¥ InstallPath

g

EEEEE

0000612 (53002)

C!\Program Files (xB6)\SEGGERY ILink V630b

b

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

i+ ERAHKEY_CURRENT_USER\Software\SEGGER|-Link\V630b
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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:

£U10-1Z-U0 10U/ FUr M Oes /D
™ nRF5x-Command-Line-Tools 9 8 1_Installer 2018-12-23 11:20 WHEER 48,222 KB
M nRF5x-Command-Line-Tools 8 8 1 Installer 64 2018-12-23 11:35 WEEE 49,086 KB

1) ERASE ALL

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

™ nRFgo Studic =nn
e ’ e bal Al e : 3
Fle View nRFE0OL Sewp  Help
Features 4 S
- - SEGCER to wse: 59401858 * | Refresh
Region 1 (4pplication) Brogran SeftDevice | Progrem Application | Progran lmUE
3 ufzoerm Aol seation |, brngrim N0t~
Programming of SoftDevice on nRFbx devic
a Bl h -
Bl u:l;:;wl e Fils to progran: 3.0.0_seftdevice hox | Browse ..
Dispatcher [7] Lock SoftDavies From raadbuck
Trace Translator Softlevice size (kB): |152
ezt et blode - Size! SIE X8 [ Enable SoftDavics protection (I
Tavice Manager *
Metherbosrds
nRF3x Programming N
nRFSx Boctlcader [rroma ][ vy || neus |
ARF24LUL+ Bootloaders
Addrass: Ou) 7~ N
Log *
{c) 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 o
SECCER to uge: |59401658 || Refrech
Region 1 (Applicatisn] Yrchl Progran dpplication | Program Jootd 4 fb]
a Blu h Programming of SoftDevice on nRF?x devic
nRFB001 Configuration Size: 360 kB File to progran’ 3.0.0_softdevice. hex Bl
_?'is"":h"l i [ Lock SoftBavica fron reaiback
race Translator 7
Direct Tast Moda i ™ SoftDevice hex file — - g 3
- =
[LSCR XA O [ — s -4 || 2x—7=2 p
Motherboards Regt o -
nRFSx Programming Siee W] @A RIS Ex A @
nRFSx Bootloader % o = , ﬂ
nRF24LU1+ Bootloaders it R 3 Fal = o |
Tnkaown
b TR || nef52832 secaa.hex 0
EsE 0 s132_nf§sz_&n.o_gufmui=e@:n
-
O WPSZsrs
ks = ;] wE RN, l x|
(€] Mordic Semiconductor ASA 2008-2015 o sapus
Erase completed
Softdevice Ey/—SRITE NRFS2E32/NRF5283 485:/nRF528) 8w
= ER
Bl
] RETE
o BF
- — o LI} +
| STHEN) - [Hex (hex) -+ |\F 1
| . ] P —
e o | [ ms ]
B
DN ————— —
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3) Program Application
It’s same to program SoftDevice

™ nRFgo Studic - a X
Fle View nRFS001Setup Help
Faatures x
v 24 ~|| SEGGER to use: 87461523 v| | Refresh
Region 1 (Application) Progran Seftlevice  Frogram dpplication  Program Boot ! {F
TR Programming of Application on nRF5x devi
nRF8001 Configuration Sire: 360 kB File to program: MilMTHd/nr 52832 _xxan hex| | Browse
Dispetcher D) Lock satirs chip fron resdback
Trace Translator )
Device Hanager x | | Address: 0x26000
Motherboard: i .
RFS?;‘ e ; " Region 0 (SoftDevice) —
ARFSx Programming ; : =
nRFSx Baotloader Size: 152 kB ,i Yerify Read
ARF24LU1+ Bootloaders Firmvare:
Unkmown (Id: 0x00s8)
Log
(c) Nordic Semiconductor ASA 2008-2015
Erase completed
fidevice D:/Bai i 32_Breakout/— 132 nef52 6.0.0_softdevice hex d
lication D:/Baid! Jisk load, _Breakout/— TR 261/nrf52832_jxaahex f successfully—
™ nRFge Studio = X
File View nRFB001 Setup  Help
Features x ~
v 24 GHz ~| SEGGER to use: 8761523 v | Refrash
v Front-End
TX car
X/RX ch. Region 1 (Application) Frogrem SoftDevice ' Promram Apslisstion’  Progres Boot |¢b
R Programming of Application on nRFS5x devi
~ Bluetooth el i e
nRFE001 Configuration Size: 360 kB File to progren NFZEHI/nrfE2832 xnas hex| | Browse
Dikpatciier [ Lock entirs chip from readback
Trace Translator .
R P x| | Address: 0x26000
Motherboard: - -
T ——— Region 0 (SoftDevice)
RFSx Programming
nRFSx Bootloader Ll Yeridy Bead
ARF24LU1 + Bootloaders Firavare
Urdmewn (1d: 0x00a8)
G
Log x|
(©) Nordic Semiconductor ASA 2008-2015
Erase completed
i i iskDownload/nRF52832_Breakout/  nr52_6.0.0 sofidevice.h

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:

== i=r =]

P « —FPENREEE » ET3-TEBE

=M

| ] nrf52832_sxxaa.hex

[ ] s132_nrf52_6.0.0_softdevice.hex

Copyright ©2012-2023, Chengdu Ebyte Electronic Technology Co.,Ltd.
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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

below:

A CAnRF5_SDK_15.00_85

5_SDK_15.0.0_; les\ble_periph

I\ble_app_uartipcal0040\s132\arm3_no_packs\ble_spp_uart_pcal0040_s132.uvprojx - pVisic - -

File Edit View [Frojed | Flash Debug Peripheisls Tools SVCS Window Help

MNeaa
Edd

@ % Project ble_

New pivision Project..
New Mutti Project Workspace...
Open Project...

Close Project

Eport
Manage

Select Device for Target ...

Remave ttem

¢ Options for Target n:rsmz_mo A7

Clean Targets

2 Build Target L2k
£ Rebuild all target files
= Batch Build...
il Transiate. CHri+F7
& G o] £ Stop bulld
& s i | 1 CHRRFS_SDK_15.0.0_a53641a\nRFS_SDK_15.0.0_a53641; | »_app_uart ,_no_packs\ble_app_uart_peal0040_s132.uvprojc
@ Devi  3eunRes SOK 1500 836415\nRFS SDK 1500 <53641 _no_packs\ppi_pcal0040.uvprojx
BRI \nRF5152 FEMINRF5 2DK-M\[2F -EEE - 1 - PPEEELL - PPTippiiprojectippl. uvpra) o
4 C\NRFS_SDK_12.2.0 1 2efa-1 _app_| _rio_packs'ble_app_hrs_pcalonss_si32.uvprojx
Eo] ; F\20180627\DA1458x_DSPS._v_5.150.2 DSPSw. 5.150. ps_device\Keil_S\sps_device.uvprojx
F ; « DSPS_y 5.150.7\DA1458x_DSPSw_5.450.Xprojectstarget apps\dspssps_device\Keil_S\sps_device.uvprojx
7 —RIE T \201; DAL458x_DSPS_v_5.150.2\DA1458x_DSPS\w_5.150.2\projects\target_appsidsps\sps_host\Keil S\sps_host.uvprojx
8E\—RER\D, E: i g Serial Part Code 3.150.1.5\D5PS\DAL45E0_DSPS_3.150.1.5\DA14580_DSPS_3,150.1.5\dk_apps\keil_projects\spsisps_host_thisps_host_th.uvpro)
9 CAANRFS_SDK_12.2.0 101 2efa-1 _2pp_ 5_no_packs\ble_app_uart_peal00se_si32.uvprajx
10 C\RRFS_SDK_11:0.0.¢ i 2B\arm5_no_packs\ade_peal002,
T
202
203 C1/+=Bbrief Fupccion for handling system events.
£l | |+ 204
AL — — — s s

Select Option for Target xxxx under Project.

P e

ey
kA Options for Target 'nrf52832_xxaa' E

Nordic Semiconductor nRF52832_jocAA

Xal (MHz): |Eli1

Device Target |Output|Listing| User |C/CH | Asn |Link..wti1itiu|

Code Generation
ARM Compiler:

| Use default compiler version j

Operating system: INone
System Viewer File:

InrfSZ.svd
I~ Use Custom File

=~
™ Use Cross-Module Optimization

_] W Use MicroLIB I™ Big Endian
Hoating Point Hardware:

|Use Single Precision |

— Read/Only Memory Areas
default  off-chip Startt Size

™ ROMI: | |

™ ROM2: | |

™ ROM3: | |
on-chip

IROM1: [0<26000  [0<5A000

<

I~ IROM2: | |

Startup

“

B!

— Read/Write Memory Areas
default  off-chip Start Size

I RAMI: | | [
™ RAM2: | | [l
™ RAM3: | | B

on-chip
¥ IRAM1: [0<20002438 [0<D568 r
-

| r

Nolnit

IRAM2: |

Cancel | Defaults | Help
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Cortex JLink/JTrace Target Driver Setup &

Debug |Trace ] Flash Downloarll

~J-Link / J-Trace Adapter SW Device
SH: 59401858 - IDCODE Device Name
Device ] TeTane SWDIU| @) 0x2BAD. .. ARM CoreSight SK-DF

L |
W : | ¥8.40 11| VB.14e " |

F¥ : |T-Link V9 compiled Feb

Mex @ hutonatic Dets mee [

huto CIK] ad | Delete] update]| TRlen: [T

Connect & Reset Options | Cache Options ~Download Options
Jonmect: iNormal ﬂ leset: |Nn‘rrnal _:_] [V Cache Code [~ Verify Code Downlo
I¥ Basat etter Comn ¥ Cache Memory [~ Download to Flash
Interface- . —TCP/IP ~MWise-
& USB (" TCP/IP Fetwork Settings :
IP-Addres Port kutodetect‘ JLink Infol
Sean 127 0 0 1 : 0
R | 8 : ] JLizk Cmd |

State: ready

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

Time (us) Adv POU Header AdvDsta RSSI
.nbr. hani Access Address PDU Type
i FE e e Type TxAdd RxAdd FPOU-Length bl 0B 09 E 6F 72 64 6o sa sFas s2 b 03 18 € | asm | ¢S
4 | -s430e | oxzs || oxeeessens || aov oo | o 0 0 33 0x060504030201 |34 12 02 01 06 07 03 0D 18 OF 18 OA 18 oxs7FE39 | -5z | 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.

4 L S

*F a5

|infol| Packet nbr.

i 3

Length| Packet data

| 01 | 04 00 00 00
e

2D 00 | 2C Dé BE 89 EE 00 21 01 02 03 04
_______ +_________________ - - -

+ — 4 — 4+
|
|

e b, DL B

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 - - - -
l —— -
11 octet Lengthoctets "“'---....____
Length Data

|

I

' 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 O0x03
#defne BLE_GAP_AD TYPE 32BIT_SERVICE UUID MORE AVAILABLE 0x04
#define BLE_GAP_AD TYPE 32BIT_SERVICE UUID COMPLETE O0x05
#define BLE_GAP_AD TYPE_128BIT_SERVICE_UUID MORE_AVAILABLE 0x06
#define BLE GAP_AD TYPE 128BIT SERVICE UUID COMPLETE Ox07
#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 0x11
#define BLE GAP AD TYPE SLAVE CONNECTION INTERVAL RANGE Ox12
#define BLE_GAP AD_TYPE_SOLICITED SERVICE UUIDS 16BIT Ox14
#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 Ox17
#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 OB 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 5F 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)

Bit5...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 0D 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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CAnRFS_SDK_15.0.0_a53641a\nRF5_SDK_15.0.0_a53641al, les\bl

Nble_app_uart\pcal0040s132\armS5_no_packs\ble_app_uart_pcal0040_s132.uvprojx - uVisio

File Edit View Projedt Flash Debug

Peripherals  Tools SYCS  Window  Help

TG B[ | BRAR[S LAk ccunwaon F@ | @] 0 5 E | [Pk £
(Gl @ | da| nrszszoea 9| > - PR
% | L] mainc
1214 Project: ble_app_uart_pcal 0040 <132 a8
= &5 niiS2832 e i
e T H/ **Eforie
= Application ::EL = o
& ] mainc 683 int main(vaid)
1 sdk_configh 630 B
4 B Board Definition 631 bool erase bonds:
P £92
4__4 Board Support 533
% (3 nREBLE 634
% [ nRF_BLE Services 695
71 08 nRF Drivers 636 timers_init();
. . 687 buctons_leds init(éerase bonds):
B o b a2 pawesr_management_init ()7
& [ nRf_Log 693 ble_stack_init(}:
W [ nRF_Segger RTT 700 gap_parama initci();
% (3 nRF SofDevice 701 gacc_inic();
702 services init():
@ cusis 703 advertising inic():
49 Device 104 conn_params init();
705
T06
707
708 ART over RTT started.”):
708
110
711
Ti2
713
714 idle state handle();
T8 | }
716 |}
717
718
1] | v| 119|’|".---
= praject| @ Bocks | 1 Func.,| Oy Teme. | ] ¢ m

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

Advertising_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-TIMER4. 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:
fI:"fER = 1 6 MH 7 J.,-' {E PRE.S-_.HLEE}

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 PCLK 1M 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[O] and TASKS_CLEAR

Disabled o Disable shortcut
Enabled i Enable shortcut
B RW COMPARE1_CLEAR Shortcut between COMPARE[1] event and CLEAR task

See EVENTS_COMPARE[1] and TASKS_CLEAR

Disabled (¢] Disable shortcut
Enabled 1 Enable shortcut
[ RW COMPARE2_CLEAR Shortcut between COMPARE[2] event and CLEAR task

Sea EVENTS_COMPARE[2] and TASKS CLEAR

Disabled 1] 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 0 Disable shortcut
Enabled : ! 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 COMPAREQ Write '1' to Enable interrupt for COMPARE[O] event

See EVENTS_COMPARE[0]

Set 1 Enable
Disabled 4] 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 Diﬂbl!1mermplnt'CBMPNﬂ°] event
See EVENTS COMPARE[0]
Clear 1 Disable
Disabled 0 Read: Disabled
Enabled 1 Read: Enabled
B RW COMPAREL Write "1’ to Disable interrupt for COMPARE[1] event
See EVENTS_COMPARE[T]
Clear 1 Disable
Disabled [ Read: Disabled
Enabled 1 Read: Enabled
€ KW COMPAREZ ‘Write "1' to Disable interrupt for COMPARE[2] event

Ses EVENTS._ COMPARE[2]

Clear 1 Disable
Disabled ] Riead: Disabled
Enabled 1 Read: Enabled
D AW COMPARE3 Write '1' to Disable interrupt for COMPARE[3] event
Sew EVENTS_COMPARE[3]
Clear 1 Disable
Disabled 0 Read: Disabled
Enabled 1 Read: Ensbled
E RW COMPARE4 Wirite "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 1 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

168t a 16 it timer bit width

o8sit 1 8 bit timer bit width

24Bit 2 24 bit timer bit width

3281t 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

id

Reset (x00000004

ki RW Field Value Id
A RW PRESCALER

Pre-dividing register.

24.5.8 CC[1]
Address offset: 0x544

Capture/Compare register 1

Bit number
id
Resat Dx00000000

Id  RwW Field value id

A RW CC

Capture/Compare Register.

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

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

Revision History

313029282726252423222120191817161514131211109 8 76 54 3 2 10

A A A A

0O 00ODOCODOOOCODOODOODODOOOOOOOODOOOOO11IO00

Value
[0.9]

Dascrieti

Prescaler value
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Value

Description

Capture/Compare valug

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

the TIMER.

Version Date Explain Operator
1.0 2019-3-5 Initial Version All
11 2023-08- error .

09 corrected Bin
1.2 2023-09- error corrected Bin
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About us

Technical support: support@cdebyte.com

Documents and RF Setting download link:: https://www.cdebyte.com

Thank you for using Ebyte products! Please contact us with any questions or suggestions:
info@cdebyte.com

COM. Official hotline:028-61543675

— Web: https://www.cdebyte.com

Address: B5 Mould Park, 199# Xiqu Ave, High-tech District, Sichuan, China
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