(@) °
EBYTE

E104-BT5032A User Manual

NRF52832 BLES5.0 Low Power BLE to Serial Module

Chengdu Ebyte Electronic Technology Co.,Ltd.



E,;_{:; = Chengdu Ebyte Electronic Technology Co., Ltd E104-BT5032A User Manual

Contents
IO YA YA | 7
N 2000 5 1 6 ) 7
0 7N 6128 21 7
LRI AN 3 5 (NG (0 8
2. OPERATION NOTICE . ... ittt e e e et et e et e e e et s et e e e e e s ea s e s s s eanseeaseassnessnnns 8
2.1 BLE KNOWLEDGE ....ccttttttuuieeaetttstaseeeeeseeetasaeseeesesssstaaaaessseseesassaaa e seaesseesaaaseeeseeessbannseseeesensbanaaseesseeeestannsnns 8

2.1.1Connection interval, advertising interval and scanning interval.................ccceevvrreeeeeviiieiieeeeeeeieeeee e 8
2A2MTU oo 8
2.1.3 Distance reSPONSE fOr AtA FALE ........cccveeeiereeiiee ettt ettt e e ettt e e s e e esssssstaaaaaaessssnns 9
2.1.4 Module advertises data in MUItI-CONNECLION .......oevveeeeeeeeeeeeeee ettt e eetsteeaaeaaans 9
2.1.5 Flow control (CTS ) @Nnd LOW POWEN ........eveeeeeeeeeeieeeeeee e ettt e e ettt e e ettt e s e e essssssssaaasaeassssasns 9
2.1.6 The master data transmission rate is lower than the slave data transmissSion rate............cceeeeeeeveevvvvveveeeeennnn. 9
2.1.7 Solution to abnormal power consumption caused by MOD pin in low power consumption mode .................... 9
2.1.8 Solution to broadcast data ProbIEM ...........coovre oottt e e et aeeesssinn 70

T o N R Y N 1Y | = = TR 10
3.1 LIMIT PARAMETER ......ccttuuuueeieeteteteseeeeeseeetaaeaeseeeses e tasaseeaaeee e st aaa s eeesees s e baan s eeeaeseesbann e seeeseessabannsseeeereeerannanss 10
3.2 OPERATING PARAMETER ....uuuiiiiiittttieeeeeesteetetaeeseesseseeasaseeeaesee s baaa s eeesee e e e taaa e eeaeseeesabann s eeeseseesbannseseeeseessannnnns 10
4. DIMENSION AND PIN DEFINITION ..ottt ittt ettt e e et et e et e e e s e e e e e e et e e st e esareeraeeeaens 12
LT =L 11V (O 11 TR 13
ST B 200 51 N 13
ESTR  \Y F=T) =T 14

I ] - 1Y 14
TN T @ o1 - STt 14
5.1.4 MAStEr and SIAVE @S the ONE ......eeeeeeeeeeeeeeee ettt ettt e ettt e e e e et etsaeeaaeaeaatsssaaas 15

1

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



) Chengdu Ebyte Electronic Technology Co., Ltd E104-BT5032A User Manual

5.2 POWER MODE .....uttiiuttteiutetaatetesttee sttt e sat e e et e ettt esbe e e sa st e ese e e oa bt e e ea et e e et e e e b et e oa b et e eh et e ea bt e ab e e e na b et e beeeebe e e anreeeneeene 15
oI I 0 LT o ToL 1YL= gy 1T o[- SRRt 15

5. 2.2 WAKE UP MOUE........eeeeeeeee ettt e ettt ettt e ettt e e e e e ettt s e e e s st stataaaasassssssssnnsanssssnnss 15
5.3 DATA TRANSMISSION MODE .....cuttteiuttteiuteesuteeatete sttt essseesateeaseeesabeeeaseeaabe e e aa b e e e se e e asseeaabe e e sabeeeabeeennneenneeenaneenas 16
5.3.1 TranSParent traNSMISSION. ........evrereeeeseietseeiaeseees ettt e e e e e et ea e e e e sttt s e e eaasssssseaaaaaesasssssssnnasasassssssns 16
5.3.2 FOIMAL trANSIMISSION ...ttt ettt et sttt esn st e e neennee s 16
5.4 MAC ADDRESS BONDING ... .tttttutteeutttesutetesuseesaseesasseesaseeeseseesaseeeaseesasseeaseeeaaseesabeeeas bt e ebeeessseesbeeenareeennneesaneens 16
5.5 ADVERTISING ... uuttetuteteiutetaueteaeteesseeesateeeaseeeaseeesabe e e sa et e ket e aa b et e ea et e eat e e e ab et e 1a b et e ehe e e ea b e e aan e e e sa b e e e beeenbeeeanreeennneenes 16
5.5.1 Normal advertiSiNG iNTO. .........veeieiie oottt ettt et e e et ettt s e e e sasssssanaaaaessssssns 16
5.5.2 1Beacon advertiSing iNfO. ..........ovvrreeeieieeeieee ettt ettt et e ettt e e e e s e st aaaeeassinns 17
5.6 CONFIGURATION ......uttieuteeeteeeatteesasetesaseeaaseeeaseeesase e e aes e e saseesa bt e e aae e e oat e e e b et e oa bt e e ss e e aae e e aab e e e sa b e e enbeeennneennneennnneenes 17
KT VN0 1 0] (00§ (0 PSR 17
T8 @ 1T o1V A 11 YRSt 78
5.8 UUID SPECIFICATION ......ttteuteeetttesusetesuseeauseeaaseeesaseeessseesaseeaseeaasseesaseeaate e e aa b et e se e e seseeaabeeesabeeanbeeeanneenneeesnneeans 18
5.9 GPIO FUNCTION ...c.utiieuteeeteeeettee sttt e sab e et e e st esbe e e sa st e sae e e sa bt e e ea et e sat e e ek et e ea b et e be e e eas e e aab et e sa b e e anbeeeanneennreennneenns 18
(€1 (@ 3 {0 Tox 1o N o 1o STt 79
5.9. 1 INPUL QNG QULPUL ...ttt ettt e ettt a e e e e ettt s e e e s ettt aaaaesassssssssnnnaaesssnnes 79
IR I Y R SPIPUPPP 79
51O MMIULTILINK ettt ettt ettt ettt ettt et s 44 e 21t e e et 4ot e e £ st 42t e e £k et e 1a b et e he e e eab e e e b e e e ea b e e e nbe e e beeeanreeennneenes 20
5.10.1 CONNECLION NANGIE ...ttt s ittt nte e e e 20
5.10.2 Obtaining a conneCtion NANAIE..............oveiiieeeeeeeeeeee ettt ettt e e e e se sttt aaaaaesssianns 20
T AN I @@ 1Y 111N N SRR 20
6.1 COMMAND INSTRUCTION ....uttteuteeetteesuseesseeesateeeaseeesseeesaseeesabeeaaseeaabe e e as st e easeeeass e e aabe e e aaneesabeeebeeenareeennneenaneens 20
2

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



E,;_{:; = Chengdu Ebyte Electronic Technology Co., Ltd E104-BT5032A User Manual

6.2 ERROR CODE ....uttieuteeatetesutee sttt e satee et e e ssseesse e e sa bt e ee st e sab et e aa e e et et e ket e 1o R et e oa b e e et e e e b et e e abe e e eas e e eabeesar e e e anneenanee s 20
6.3 STATUS PRINTING .. euuteeeuteeeuteesutetesuteesaseeaasseesaseeesaseeaaseeese e e s e e e aase e e be e e oab et e oa bt e ease e e b et e s be e e eaneenateeaneeeanneenanee s 21
6.4 COMMAND LIST ..uttteuteeesetesuteesteeeasteeaaseeeasseesase e e sa bt e eate e eat et e s et e eab et e b et e 1o b et e oa bt e oo be e e b et e eab et e eaneesaneeaabeeeanreenanee s 22
6.4.1 AT TSt COMMAN ...ttt ettt ettt et e et a et a sttt et e st a e st annee s 22
6.4.2 ATHRESET RESEL COMMEANT ...ttt st sne e e nnee s 22
6.4.3 AT+RESTORE restore factory SEHNG ........ccereeeeeeeeeieeiieeeeeeeeeee ettt ee ettt eeeesesitsaaaaaeaesssisnns 22
6.4.4 ATHBAUD DAUD FALE........oeeieieeiiieee ettt sttt ssee e see e 22
B.4.5 ATHPARI PAIILY ....vvveieieeeeeeeeteeee ettt ettt ettt e e e et ettt s e e e s ettt s e e e sasssssananaaessirnnes 23
6.4.6 ATHHWREC FIOW CONEION ...ttt st e 23
6.4.7 ATHROLE BIUBLOOEN FOIE ...ttt 24
6.4.8 AT+DEVMANUF modify manufacCture NAME.............oervrreeeeeeiieiee ettt eeesesaaaaaeeesssinnns 24
6.4.9 AT+DEVSERIAL MOdify deVICE SEIIAl .......covrreeeeiieeeeeeeeeeeee ettt e ettt aaaaeeesssinnns 24
6.4.10 AT+DEVMODEL modify device MOUE ........ccceeeeeeeeeeeeeeeeeeeee ettt e sttt e e e esssinns 25
6.4.11 AT+DEVHWER modify hardWare VEISION ............evveirreeeeiiiieieee ettt eestttta e e eesssissaaaaaeaasssinnns 25
6.4.12 AT+DEVSWVER modify SOftWare VEISION .........eeeeeeiieeeeeeeee ettt e sttt e e e easssnnns 25
6.4.13 AT+DEVID MOUIfY AEVICE ID ...cceeeeeeeeeeeeee ettt e e e ettt ta e e e e esasssssaaasaaasssisnns 26
6.4.14 ATHADV €Nable @0VEITISING. ....ccereeeeeeeiieeiieeeeeeeeeeee ettt e ettt e e e e e e ettt e s e e esssssssssanasaaasssissns 26
6.4.15 ATHADVDAT a0VEIrtiSING GALA ......cceeeeieeeeieeeeeeeieeiee ettt e ettt e e et s sttt e e s e eesssissssanasaeasssinnns 26
6.4.16 ATHADVINTV QOVEITISING QAP +ovrreeeeiiieiiieeee ettt e ettt e e e e ea sttt e s aeessssssssnnasasassssssns 27
6.4.17 AT+IBCNUUID iBeacon UUID COMMANG .......ceeuureeriiieiiiiesiiieeiie ettt 27
6.4.18 AT+MAJOR iBeacon Major COMMANG ........cceeueeerreiieeeeeeseieieeiee e e e e sttt e e e e ettt ttaaaeeesasisssaaaasaaesssissns 27
6.4.19 AT+MINOR iBeacon MinOr COMMANT ........cccurreirieriieeiiie sttt 28

3

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



,B¢ = Chengdu Ebyte Electronic Technology Co., Ltd E104-BT5032A User Manual

6.4.20 ATHIPWR modify IDBACON tX_POWE ......eeeeeeeeeeeeeeeeee ettt aeeesssissaaaaaeeesssisnns 28
6.4.21 ATHNAME adVertise eVICE NAME ........oeeirieiieeiiceeiie ettt s e snee e ee s 28
6.4.22 AT+CONPARAMS connection gap CONfIQUIAtION ...........cceeeeveieiireeeeeseiieee et eesiteaa e eesssnnns 28
6.4.23 AT+CONPARAMSX specified connection interval SEtting..........ccceveeeevevmereeereeeeesiiiieeee e eesinns 29
6.4.24 AT+DISCON diSCONNECT COMMEANT .......cemiiieirieeiieesice ettt ssee e snee s 30
6.4.25 AT+DATDLY Data OULPUL AEIAY ........eeeeeeeeeeee ettt e et ettt ta e e e e esssssssaaaaaaaesssisnns 30
6.4.26 ATHMAC 10CAI MAC QUUIESS ...ttt ettt s e snee e e nnee s 37
6.4.27 ATHPEERMAC cONNECt 10 deVICE MAC ...ttt 37
6.4.28 AT+BOND €nable DONAING .....eevrreeeeieeeciee ettt ettt e et ettt e e e e e sas st sanasaaessssssns 317
6.4.29 AT+BONDMAC add more bond MAC addrESS ........cceeerurrerieeeiieesiie et 32
6.4.30 AT+BONDDEL delete DONAd MAC QUAIESS .......eeeuirieiiie ettt 32
6.4.31 ATHSCAN QUVEITISING SCAN....eeeereeeeiseiisieeeeeeeee ettt et e e e sttt e e e e ettt e e e e e sssssssttaasaaesssssssssnnasassssssnsns 32
6.4.32 ATHSCANINTV SCAN INTEIVAL ...ttt 33
6.4.33 ATHSCANWND SCAN WINAOW.........eeeeiiieeiiieeiiie ettt s e s e e s s 33
6.4.34 AT+AUTOCONN connect automatiCally .............evvveerreeeeeeiieie ettt eeesssinns 33
6.4.35 ATHCONN SPECITY CONNEBCLION ...ttt e ettt e e ettt e e e e esasissssanasaaasssisnns 34
6.4.36 ATHLINKNUM QUETY TINK.....eeeeerreeeeeeeieee ettt ettt e et e ettt aaaaesssssssssanasaaassssssns 34
6.4.37 AT+TRANMD master transmiSSION MOUE .........cceurrerrieiiriesiie ettt 34
6.4.38 AT+LINKMAX Master max link QUANTIEY.........cceevrreiieeeeeeeie ettt ess st e e e esssanns 34
6.4.39 AT+LINKSLAVESIave max liNK QUANTILY .......ccceeeeeriiieeee ettt e et sataaaaaaesssnnns 35
6.4.40 ATHUUIDSVR128 set 128-Dit UUID .....ccoeiiiiieeieiee e e e e eans 35
6.4.41 ATHUUIDSVR Bluetooth SErVIiCe UUID ...........oooiiieiiieeiieee et 36

4

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



”.,¢ = Chengdu Ebyte Electronic Technology Co., Ltd E104-BT5032A User Manual

6.4.42 AT+UUIDCHARAL SLAVE CHANNEL characteristic UUID ..........ccooviiireeiiieeeiieee e 36
6.4.43 AT+UUIDCHARA2 MAST CHANNEL characteristic UUID command..............ccceevrrerireesreenciieeicene 36
6.4.44 AT+HVER query SOftWAre VEISION INO. .......ceerrieeesiiiiiiiiee e ettt e e ettt e e e ettt ttaaaeeesasissssaanasaaasssissns 36
6.4.45 AT+AUTH set authentication PasSWOId OVEF @iF ............cccoueverrieireeeeessiesieieeeeeesseeitieaaeeesssisseaaaaaeessssisnns 37
6.4.46 AT+UPAUTH change authentication password OVEF @I ...........ccceeeeeereurereeereeeeesseiieieeseeesesssseiaaaeessssnnns 37
6.4.47 ATHPWR tranSMitting POWEL ...ccceeeeeeeeieeeceee e e ettt e e e e ettt e e e e e sttt e e s e e esasssssssanasasasssisnns 37
6.4.48 ATHONSLEEP SIEEP ONCE POWET ON ...ttt e ettt e e e sttt aaeaessssssssanasasasssinsns 38
6.4.49 AT+DISCSLEEP disconnect and get iNtO SIEEP ......vvverreeeeeeeiieiee ettt ee s staaaaaeeesssnnns 38
6.4.50 AT+SLEEP get into sleep mode immediately ...........oerrreeeereeeeeieieee oottt aaeeesssnins 38
6.4.51 AT+LOGMSG operating CONAItion OULPUL ...........evvrieieeeeeeieiieee ettt e et eeeesesssaaaaaeeesssinsns 38
6.4.52 ATHPINCONF 1OCONTIQUIALION ...ttt e ettt e e e e e e sassssssanaaaaesssinsns 39
6.4.53 AT+PINSET Set IOhigh and I0W IEVEL.......cccceeeeeeeeeeeeeeeeeeeeeeee ettt ese sttt aaeaesssinns 39
6.4.54 AT+PINGET Obtain IOhigh and IoW I&VEl .............oovmreeeeeeeeeee e e e 40
6.4.55 AT+PWMCONF PWMCONFIQUIALION ......eeiireeeeeiieiecieee ettt et e e e e sasissaaaaaaaesssinnns 40
6.4.56 ATHPWMUNINIT Turn off PWMFUNCEION..........oiiiiieiie e 40
6.4.57 AT+PWMDUTYSET Change PWMCYCIE QULY .........eeerreeeeeieiiiiee oottt eessteaaaaaeessnnns 41
6.4.58 AT+FILTER Device master filtering CONAItIONS .........ccceeeereereiiiiieeeeesieee ettt eeessnnns 41
O 18 13 LS I = PR 42
7.1 GUIDANCE FOR CONFIGURATION MODE-.......c.uttttaueeuttaseesseaseaneeseeaseansesseansesseanesssesseaneessssseansssseaseensesneensessesneesees 42
7L L UART CONFIQUIALION ..ottt ettt ettt e e ettt e e e e s ettt s e e e sassssssssnanaaassssssss 42
7.1.2 CONFIQUIALION OVEE @I ...ttt ettt e ettt t e e e e e ettt s e e esasssssssanasaaassssssns 42
7.2 DATA TRANSMISSION ....ceeiitteteeeaureteeeasteteesaarete e e aaree e e s e b et e e e ab et e e as e e e e e ae e e e e e s re e e e e s reeeeasreeeeeaareeeeeanreeeesaaneeeeeanee 44
7.2.1 Data transparent tranNSMISSION .........ccc.eevreeireeeeessstteiee e e e e sttt ee e e e e ettt eaaeeeeasssssstaaaaaaesssisssssanasasasssinsns 44

5

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



E,;_{:; = Chengdu Ebyte Electronic Technology Co., Ltd E104-BT5032A User Manual

7.2.2 FOIMAL tFANSMUISSION ...ttt ettt e ettt e et e e ettt e e e e e et tts e e e e e st etsanaaaaaaaaeesssasaas 45

8. HARDWARE DESIGN ..ottt et e et et e et e et et e e e e et s et e e s e s st s e e e s sanerans 47
Lo TR AN G RPNt 48
9.1 COMMUNICATION RANGE IS TOO SHORT ...uuivuneitueetneeetneestessueestasessnessseesneranessteeesnsseseesnersnasesnsesnnessnasesnserens 48

9. 2MODULE IS EASY TO DAMAGE ...vuutituiiitneettieiteeetneetaessteetaeesaaee st se st ssaeestnseansesneeanssetsesnessnesstnreensssnesesneernns 48
9.3BIT ERROR RATE IS TOO HIGH ...evuueiuuiitneetteitueeetneesaessteesaessnesstnsesanssssneesansssnsssnesanstsnsesnsersneestresnasssneersneeenns 48
10. PRODUCTION GUIDANC E ...ttt e e e e e e e e et e et e e e et e et e e s e e e e e easasnaes 49
10.1REFLOW SOLDERING TEMPERATURE ....uucvuuittntetunetsneettntesuessneesasesanessteesnessnsssnessnesesnsesnessneessnresnnessnasesnseenns 49
10.2REFLOW SOLDERING CURVE ...cvuuitunttsuetsneesuneesuessnesstneessessnesesnsessnesssneessnessnsssnsersnsesnasesnsersneestaresnaersreeenneeenns 49
11, RELATED PRODU CT ..ottt ettt ettt e e e et e e et e e et e et e et e et s et s e e e easea e sassaseatsensennaen 50
12. PACKAGE FOR BULK ORDER ....ceiiiii ettt e e et et e e e e e e et st e s e et s e eees 51
R Y = R ] [0\ = 1SN 1O T 52
PN = 1O 1 I I O 1 ST 52
6

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



estTe Chengdu Ebyte Electronic Technology Co., Ltd E104-BT5032A User Manual

1. Overview

1.1 Introduction

Small in size and low in power consumption, E104-BT5032A is a serial-to-BLE module based L 16.0£01 mm

on BLE 5.0 working at 2.4Ghz. It works as both Bluetooth master and slave. ; 5.

Based on nRF52832 from Nordic, the E104-BT5032A module is developed by Chengdu Ebyte. £ % ; i

AT commands are available for parameter setting, thus operation is simple and fast. There are % %E

Bluetooth master, slave and observer modes. It functionally supports low-power broadcast, data . §§
w

transparent transmission, and air configuration. It is widely used in smart wear, home automation,
home security, personal health care, smart home appliances, accessories and remote control, automotive, lighting, industrial Internet,

intelligent data acquisition, intelligent control, etc. The maximum continuous transmission baud rate is 921600bps.

1.2 Features

BLE 5.0;

Working mode: configuration and transparent transmission mode;
Automatic advertising and connection after power on;

Switch between IBeacon and common broadcast available;

Serial wake up available;

MAC bonding connection;

Serial transparent transmission and format transmission;

Various serial modes and baud rates;

Self-defined 16-bit UUID and 128-bit UUID;

PCB antenna;

Bluetooth parameter configuration over air is available;

Ultra-low power sleep, synchronous broadcast;

MAC address binding available. The maximum binding data is 8 devices(either master or slave);
There are two connection modes: manual connection, automatic connection;
Multiple masters and multiple slaves, up to 4 slaves can be connected;
Dynamic modification of transmit power is available.

Sniffing function available;

MTU maximum is 247 bytes;

Air data rate 2M,1M available;

Max 8 channel GPIO input/output;

Max 3 channel PWM output.
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1.3 Application

Smart home and industrial sensors;
Security system, positioning system;
Building automation solutions;
Wireless remote control, UAV;
Wireless game remote control;
Healthcare sensor;

Wireless voice, wireless headphones;

RFID;

Automotive applications.

2. Operation Notice

2.1 BLE knowledge

This chapter mainly focus on BLE knowledge.

2.1.1Connection interval, advertising interval and scanning interval

In order to ensure low power consumption, BLE adopts interval working mode.

The scanning interval is to scan the advertising channel every certain time. The smaller the scanning interval, the higher the
average power consumption during scanning, but the faster the slave device is found.

The advertising interval is that the advertising is released every certain time. The smaller the interval, the easier the slave device
will be found by the master, and the higher the average power consumption.

For a connected BLE device, the master initiates a request to the slave every certain time (connection interval), and after
receiving the request, the slave responds to the request of the master at the same time (connection interval). If the slave does not
respond to the master request within the specified time (connection timeout), the master judges the slave to disconnect, while the slave
fails to receive the request of the master within the prescribed time (connection timeout), and the slave judges that the master is
disconnected connection. In order to reduce BLE power consumption again, the BLE protocol also stipulates that the slave can ignore
requests for a specified number of times (slave timeout). The smaller the connection interval, the greater the data throughput, but the
greater the power consumption. When users are concerned about data throughput, the connection gap can be reduced. Note that with
regard to the connection interval, the connection interval between different devices may be different and cannot even be changed, such

as the iPhone.

2.1.2MTU

Refer to the effective size of the BLE air single packet data. The MTU in the ble 4.0 / 4.1 protocol is 27 bytes, which can be
expanded from ble 4.2 and higher to 251 bytes.
When the MTU is actually used, the user's effective load is reduced by a 3-byte header. This means that the single packet data for
4.0 /4.1 users is up to 24 bytes, and the single packet data for ble4.2 and later versions is up to 247 bytes.
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In actual applications, the MTU value of different devices will be different. For example, the iPhone's MTU is 185 bytes, and

users cannot change it.

2.1.3 Distance response for data rate

With ceramic antenna, compared with PCB antenna, ble signal on external antenna has poor TX and RX ability. The longer the

distance, the slower the data rate.

2.1.4 Module advertises data in multi-connection

The module supports multiple connections. In multi-connection advertising, the module sacrifice communication speed in order

to ensure data reliability. Multi-connection advertising rate is the lowest rate among multiple connections.

2.1.5 Flow control (CTS) and low power

If the module serial port is configured for flow control mode and CTS is disabled (CTS pin is high), the module cannot enter the
low power consumption mode. As a solution, after CTS is asserted (CTS pin is low), low power consumption is entered through pins

or instructions.

2.1.6 The master data transmission rate is lower than the slave data transmission rate

The slave sends data using the notification method to send data, the data sending rate is fast, while the master sends

data using the write response method, the data sending rate is slow.

2.1.7 Solution to abnormal power consumption caused by MOD pin in low power consumption mode

This method is only for versions below V1.3, excluding V1.3.
Module switching method.

Set the MOD pin only before the data is sent. No operation after the data is sent.
For example:

a) Send AT command.

STEPI, set the pin to low level,

STEP2, send AT command;

STEP3, complete the data transmission.

b) Send data

STEP1, set the pin to high level;

STEP2, send data through UART;

STEP3, data transmission is completed.
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2.1.8 Solution to broadcast data problem

This method is only for versions below V1.3, excluding V1.3.
Problem description: For versions below V1.3, if the user sets the broadcast data to {0x01,0x02,0x03,0x04}, the actual

scan result is {0x02,0x01,0x03,0x04}

At present, it is compatible with the broadcast data of other models of BLE, which will be modified to

{0x01,0x02,0x03,0x04} in V1.3.

It is recommended that users deal with this issue according to the firmware version.

3. Parameter

3.1 Limit parameter

. Performance
Main parameter - Note
Min Max
Voltage over 3.6V will cause permanent damage to
Voltage supply [V] 0 3.6
module
) Chances of burn is slim when modules are used in
Blocking power [dBm] - 10
short distance
Operating temperature [C] -40 +85 -
3.2 Operating parameter
. Performance
Main parameter - Remarks
Min Typ Max
Voltage supply [V] 1.7 33 3.6 >3.3 V ensures output power
Communication level [V] 33 For 5V TTL, it may be at risk of burning down
Operating temperature ['C] -40 - +85
Frequency [MHz] 2402 - 2480 ISM band
Transmitting current
- 13 19 -
Power (mA)
consumption | Receiving current (mA) - 13 - -
Stand-by current (pA) - 8 - -
Transmitting power [dBm] - 3.8 4 -
Receiving sensitivity [dBm] - -96 - Bluetooth®lowenergymode
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VIL/V
H GND/0.84 | GND/VCC 0.36/VCC
Random I/O
VOL/
GND/1.88 | GND/VCC 0.47/VCC
VOH
Sleep advertising current(default) - 173 - unit: uA, default advertising gap is 1s
Wake-up advertising current(default) - 8.70 - unit: mA, default advertising gap is 1s
Wake-up no advertising current(default) - 8.68 - unit: mA, default connection gap is 500ms
wake-up connection current(default) - 8.78 - unit: mA
Main parameter Description Remarks
) Test condition : clear and open area, antenna gain:
Distance 70m
1dBi , @4dBm, antenna height: 2m
BLE protocol BLE 5.0 -
Communication interface UART -
Package SMD -
Connector 1.27 mm -
Size 11.6*16mm -
Antenna Ceramic antenna 50Q Impedance

Copyright ©2012-2019, Chengdu Ebyte Electronic Technology Co., Ltd
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4. Dimension and Pin Definition

11.5£0.1mm 2.32X0.0mm 2575
3
16 9 Moz 13 14 15 18 F
17 8 D D D D 17 =
18 7 18
19 6 19
€ 20 5 20
E
- 21 4 21
fi
H 22 3 2
0
- 23 2 23
24 1 24
-
=
Top pad : 0.50 Bottom pad : 0.90
050 1— ] To.80 0501= ] [o.80
e
[ oo
Weight: 0.8+0.1g
Pad quantity : 24
Unit: mm
No. Item Direction Application Remarks
1 GND Input Ground -
2 P0.25 - NC -
3 P0.26 - NC -
Low level: configuration
4 MOD! Input Mode selection mode;
High level: transparent mode
5 ) Wake up: falling edge;
5 WKP Input Wake up pin .
Sleep: rising edge.

! The internal level of the pin is self-latching. Ground directly or connect to the power supply when driving externally. When it is

driven by external MCU, use the push output control.
2 Sameto 1.

Copyright ©2012-2019, Chengdu Ebyte Electronic Technology Co., Ltd
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6 DISC Input Connection pin Internal pull up. Valid in
disconnected falling edge

7 LINK® Output Link status Bletink: low level

No ble link: high level

8 DATA* Output Data indicator -

9 GND - Ground -

10 P0.02 - NC -

11 P0.03 - NC -

12 P0.04 - NC -

13 P0.05 - NC -

14 P0.06 - NC -

15 P0.07 - NC -

16 GND - Ground Ground

17 VCC - Power Power

18 RXD Input UART RX pin -

19 TXD Output UART TX pin -

20 RTS Output Flow control Internal pull up

21 CTS Input Flow control Internal pull up

22 P0.21/RST - Power reset Valid in low level

23 SWDCLK - - -

24 SWDIO - - -

5. Function

5.1 Roles

There are four roles: master, slave, observer, salve and master as one.

The master module/slave and master as one connects to other Ebyte Bluetooth models. Up to 4 slaves can be connected to it.
Transparent advertising and format transmission are available. Both manual and automatic connection are allowed.

The slave module connects to other Ebyte Bluetooth models, only one connection is allowed. Only transparent transmission is
available for slave.

The observer is only used to print information about the ble device around the module and cannot be connected.

Note: BLE is initiated by the master, and the slave responds. Where it is located manually, the automatic connection

function is only valid for the master and master-slave integration.

* The internal level of the pin is self-latching. It internally pulls up for high level and pulls down for low level.
4,
Same to 3.

13
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5.1.1 Master

1. AT+ROLE=1 choose role as master; Restart to take effect;
AT+SCAN=1 master scanning started;
AT+AUTOCONN  configure if it is automatically connected after power on;

2

3

4. Once in manual connection, AT+CONN  configure to connect specific device;

5 One master and multiple slave connection is available. Maximum connected slave quantity is 4;
6

Print status information when the master connection status changes. See 6.3 for Status Print.

5.1.1.1 Master connecting method

5.1.1.1.1 Condition filtering

The device can be configured to filter by MAC address bonding and service UUID.

UUID filtering AT+UUIDSVR is filtered according to the content configured by AT+UUIDSVR. The filtering condition cannot
be closed. If MAC address filtering is not enabled, the MAC matches, it is automatically connected to the slave once service UUID is
matched.

If the user needs MAC address filtering, MAC address filtering needs to be enabled through AT+BOND=1, and the MAC address
is added to the master through AT+BONDMAC. After the master scans to the slave, if it is the same as the binding list MAC address
and the service UUID, it automatically connects to the slave device.

If the master is configured as a manual connection, MAC address binding filtering will be ignored, but svruuid is consistent.

5.1.1.1.2 Automatic connection

If configured to connect automatically, the slave is automatically connected after the condition filter is met.

If configured to connect manually, turn on scanning. The master will scan the device with the service UUID matched and output

through the UART (the data format is as shown in Figure below, the master outputs the scan result data format). The user connects to
the specified slave device using AT+HCONN.

RSSI(Signal quality) MAC

1byte 6byte

5.1.2 Slave

1. AT+ROLE=0 choose role as slave. Restart to take effect.

2. AT+ADV=1 configure normal advertising mode.

3. The broadcast switch is configured to be enabled. Once power on, it automatically enters the broadcast state. Otherwise,
the broadcast device cannot be found.
4. After receiving the master connection request, establish a Bluetooth connection to stop the Bluetooth broadcast and enter

the data transparent transmission mode.

S. Check 5.5 for advertising configuration.

5.1.3 Observer

1. AT+ROLE=2 choose role as observer (Reset to be valid) .
2. After receiving the broadcast, print out the entire contents of the broadcast package through the serial port.

3. It cannot connect any device.

14
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Format:

LEN MAC RSSI Advdata

1 byte 6 bytes 1 byte Within 31 bytes

Notes: LEN is sum of MAC, RSSI and advertising data length.
4. Scanning window, gap and parameter should be the same.

5. AT command is valid during this time.
5.1.4 Master and slave as the one

1. Command AT+ROLE=3, select master and slave as the one. Take into effect once restart.
2. Master function configuration is same as master from 6.1.1.

3. Slave function is same as slave from 6.1.2. This role supports multiple slaves.

5.2 Power mode

There are two modes: low power mode and wake-up mode.

5.2.1 Low power mode

The low power mode means that the BLE function continues to run after entering this mode, and the peripherals except the
wake-up pin are turned off. If you need lower power consumption, you can turn off the broadcast, scan, disconnect all connections, set
a longer broadcast gap, scan the gap, and connect the gap by AT command.

Enter low power mode:

1. AT command “AT+SLEEP”: enter low power mode;

2. AT command “AT+DISCSLEEP=1": disconnect and enter low power mode;

3. AT command “AT+ONSLEEP=1": enter low power mode once power on;

4. Via pin WKP rising edge, keep high level for 200ms and enter low power mode;

To output “STA: sleep” via serial port after entering low power mode (LOGMSG output unclosed) o

Note: In low power mode, when it is not disconnected, for example, when ble receives data over air, or when the connection
status changes, the module temporarily wakes up and outputs the corresponding data, and immediately goes to sleep after the data

output is completed. At this point, entering low power consumption, or waking up will not output status data.

52.2 Wake up mode

In this mode, the peripherals of ble modules works normally. Once it waked up, it outputs “STA: wakeup”.
Wake up mode:

1. Via pin WKP falling edge, keep low level for 200ms and enter wake up mode;

2. Pin RX wakes up, via falling edge of pin RX, keep low level for at least 50us and wake up immediately .

15
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5.3 Data transmission mode

There are two transmission mode: transparent transmission and format transmission.

5.3.1 Transparent transmission

It refers to the data received by the serial port is sent to the other device through BLE without any processing, and the data
received by the BLE is sent through the serial port without any processing.

In slave mode, only data transparent transmission is available. The result of the command "AT+TRANMD" is invalid for the slave.

In master mode, data transparent transmission is sent to each connected slave module by advertising. Due to the use of broadcast

transmission, under extreme conditions, there is no guarantee that each slave will be able to receive data. The host is set to the

transparent transmission mode by the instruction "AT+TRANMD=1".

5.3.2 Format transmission

The data sent to the module through the serial port and the data transmitted through the serial port must be in accordance with the
defined format and transmitted. It should be noted that the format transmission of the module also supports the transmission of data in
a broadcast manner.

It is unavailable for salves.

Send to slaves command “AT+TRANMD=0" to switch it to format mode. Format is as follows:

Slave ID Valid data
Ibyte Max:243bytes
0~3/0xff

®  Salve ID: 0~3. It is printed by master from “STA:connect,1<mac>" after mster and When slave ID is Oxff, every device is
under advertising.
Every packet output via uart is format transmission.

®  [fconnection defined by slave ID doesn’t exist, module will abandon this packet directly.

5.4 MAC address bonding

To enable MAC address bonding, the device connects only to devices with MAC added.

5.5 Advertising

5.5.1 Normal advertising info.

It includes advertising and scan respone, advertising is actively sent report, scan respone is responsed report after receiving scan

request from the master.

5.5.1.1 Advertising

Fixed field Len Manufa field Manufa data
020106 N O0xFF configurable, max is 26 bytes

16
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For example: 020106< Len >FF< Manufa data >

Users can configure Manufa data only.

5.5.1.2 Scan response

Len Fixed field UUID Device name
0x03 0x03 FFFO configurable, max is 22 bytes
For example: 0303FFFO-< Device name >

Note: users do not need to configure this data.

552 iBeacon advertising info.

1. Commands are for UUID, Major, Minor.
2. AT+ADV=2: set to work in iBeacon mode to advertise immediately.

3. In iBeacon advertising, ble connection is unavailable.

5.5.2.1  Advertising

iBeacon Prefix UUID
9B 16B
For example: 0201061 AFF4C000215FDAFDA50693A4E24FB1AFCFC6EB076478258 715848500

5.6 Configuration

There are two configuration modes: serial port configuration and air configuration. They are basically the same.
Before the air configuration, the authentication password AT+AUTH=123456 must be passed. Once it is passed, the
module is allowed to use the air configuration. The authentication period is the current connection. When disconnected
and reconnected, it needs to be re-authenticated.

The module is in configuration mode before the connection is established. The Mod pin is invalid.

After the connection is successful, it is determined whether the module is currently in the configuration mode or the
data transmission mode according to the mod pin level. When mod is high, it is the data transfer mode, and when it is low,
it is the configuration mode.

The Mod pin latches the current state when a valid change is detected. Each state change hold time is valid for at

least 200ms.

The Mod pin has no effect on the air configuration.

In configuration mode, the master sends data to “MAST CHANNEL” and the slave returns “CONFIG BUSY” via

“SLAVE CHANNEL”.

5.7 Data indication

When data is output through the serial port, the DATA pin is set to low level, indicating that data is being transmitted.
The AT command response does not change the state of the DATA pin.

Data output delay is enabled via with AT+DATALY=1. After it is turned on, the module first pulls the DATA pin and
outputs the data after 10ms.

17
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DATA S| i

TXD
Data output delay
0 100us
+60us +B0us | +20us +40us +60us +B0us +20us +40us +60us
DATAT| i
TXD

No delay of data output

5.7.1 Output delay

If the output delay is turned on, after receiving the air data, the module first pulls down the DATA pin, and outputs the
data through the UART after 10ms. It should be noted:

»  After the output delay is enabled, streaming is not supported. The maximum data size of each packet is 244 bytes;

»  After the output delay is turned on, if the air data packet is received too fast, the entire data packet will be lost.

The output delay is usually applied to the user MCU sleep situation. After the module receives the air packet, it wakes up
the user MCU through the DATA pin. After the user MCU stabilizes, it outputs data through UART.

5.8 UUID specification

Service UUID FFFO (configurable)
Characteristic value UUID Property Description
SLAVE CHANNEL FFF1 ( configurable ) read / notify Slave sends data, master receives data
MAST CHANNEL FFF2 ( configurable ) read / write Maser sends data, slave receives data
CONFIG CHANNEL FFF3 read / write / notify Channel for configuration over air
( unconfigurable )

5.9 GPIO function

Up to 8 GPIO input and output configurations and up to 3 PWM outputs are available for this module. Among them
PWM can be configured frequency, duty cycle. PWM, IO can be arbitrarily configured to the pins shown in the table

18
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below.
Pin (P0.xx) 10 PWM
2 Available Available
3 Available Available
4 Available Available
5 Available Available
6 Available Available
7 Available Available
25 Available Available
26 Available Available
GPIO function pin
Note:

1. When 10 and PWM are not used, it is recommended to turn off the corresponding function, otherwise it will affect

the low power performance of the module.

2. If GPIO is currently set. Before changing the function, the current function need to be closed.

3. PWM reset frequency is required. Close the current PWM before resetting it.

4. When setting GPIO, all are ordinary 10. No pull-up, no pull-down

5.9.1 Input and output

Input
1. Command AT+PINCONF=2,1, set pin 2 as input;

2. Command AT+ PINGET=2, set pin 2 as communication level;

Module returns +OK=0, means pin 2 is low communication level.

Output

1. Command AT+PINCONF=3,2, Set pin 3 as output;

2. Command AT+PINSET=3,1, set pin 3 as high communication level.

Restore to default state ( turn off 10 function)

1. Command AT+PINCONF=3,0.

59.2 PWM

1. Command AT+PWMCONF=2,100000,50. Set pin 2 as PWM, and frequency is 100KHZ, duty cycle is 50%.

2. Command AT+ PWMDUTYSET=2,10, set pin 2 as PWM and duty cycle is 10%.

3.  Command AT+PWMUNINIT=2, turn off PWM.

Copyright ©2012-2019, Chengdu Ebyte Electronic Technology Co., Ltd
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5.10 Multilink

5.10.1 Connection handle

1. In the module master role, multiple masters and multiple slaves coexist, and the connection handle is the number of
the specified link.

2. Normally, the link number range of the module connected in the role of master: 0 ~ 3; the link number range of the
module connected in the role of slave: 4 ~ 7.

3. Inprinciple, the handle of each module connection is not necessarily the same.

4.  Even when the device is slaved, or after the number of connections is set using the AT command, the connection

handle still complies with the second rule above.

5.10.2 Obtaining a connection handle

1. The module enables logmsg (logmsg must be turned on for multiple links) after printing. When a new link is
established, the module returns "\ r \ nSTA: connect, [handle], [MAC] \ r \ n", where handle is the connection handle
of the current link. For the sake of convenience, the connection handle is indicated by handle in the following.

2. Obtain his connection handle by instructing the MAC address of the other device (AT + LINKNUM = [mac]).

6. AT command

Note: keep module in wake-up mode before sending cooperation command.

6.1 Command instruction

There is no enter (\r) or LF(\n) required for AT command.
AT Command return info is ended with \r\n (except for return HEX)
Command error response format +ERR=[NUM]. (NUM is ACSII)

AT command parameter format: [para]. Include no [ .

6.2 Error code

NUM Description Error reason Solution

Gap between two AT commands is too Proper delay is added between two
0 Currently parsing AT
small AT commands
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1 Command does not exist AT command string is incorrect Check AT command character string
1. AT command length is incorrect;
2 Incorrect parameter length Check parameter
2. Length does not meet range
) Refer to command to check right
3 Invalid parameter 1 Parameter exceeds value range
parameter
1. Use correct configuration
4 Air wakeup authentication failed | Incorrect password password;
2. Reset password via UART
Current device role, this command This command is forbidden in
5
is not supported current role
6 Unknown mistake
7 Save parameter error
AT command exists, but operation .
8 Refer to command and operate again
not supported
9 Disconnected Module is disconnected
10 MAC address does not exist Added MAC address exists already
o MAC address bond exceeds the o )
11 MAC list is full ) Delete invalid MAC, add again
maximum numbers
12 MAC address does not exist Deleted MAC does not exist
13 Connection failed
] 1. Disconnect current devices;
Exceeded the maximum number of
14 ) The current masters are all connected 2. Modify maximum connection
current connections
numbers;
15 Device does not exist
16 Connection does not exist This error is returned when sending data 1. Confirm whether the device has
or setting connection parameters. been disconnected;
The cause of the error is that the 2. Make sure the connection handle
connection handle does not exist. is correct
17 Configured pin does not exist Pin error
18 Pin is used already
19 No resources available All pins are used
20 PIN not configured
21 PIN function error Parameter and current pin function do not
match

Error code list

6.3  Status printing
Status Printing info
Only salve \r\nSTA:connect\r\n
Connected successfully
Other \r\nSTA:connect,[handle],[MAC]\r\n
) Only salve \r\nSTA:disconnect\r\n
Disconnect
Other \r\nSTA:disconnect,[handle ]\r\n
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System wake up \r\nSTA:wakeup\r\n

Sleep mode \r\nSTA:sleep\r\n

Status printing list

6.4 Command list

6.4.1 AT test command

command respond

AT +OK

Remark: None

6.4.2 AT+RESET Reset command

command respond

AT+RESET +OK

Remark: take into effect immediately

6.4.3 AT+RESTORE restore factory setting

command respond

AT+RESTORE OK

Remark:
1. after the reset, automatically restart;
2. During the process of restoring the factory settings, any form of reset is prohibited, must not power off before it is

completed.;

6.4.4 AT+BAUD baud rate

command respond

Inquire AT+BAUD? +OK=[para]

+OK: success

+ERR=[NUM]: error

Set AT+BAUD=[para]

22
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para (ASCID Baud rate(bps)
0 1200
1 2400
2 4800
3 9600
4 14400
5 19200
Parameter 6 28800
7 38400
8 57600
9 76800
10 115200 (default)
11 230400
12 250000
13 460800
14 921600
Remark take into effect after reset
For example AT+BAUD=10, baud rate is 115200
HEX:41,54,2B,42,41,55,44,3D,31,30
6.4.5 AT+PARI parity
Command respond
Inquire AT+PARI? +OK=[para]
Set AT+PARI=[para] FOR: success
+ERR=[NUM]: error
para(ASCII) Description
Parameter 0 None (default)
1 Even
Remark take into effect after reset and save when power off
For example AT+PARI=0
6.4.6 AT+HWEFC flow control
Command Respond
Inquire AT+HWEFC? +OK=[para]
Set AT+ HWFC =[para] FOK: success
+ERR=[NUM]: error
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para(ASCII) Description
Parameter 0 No flow control (default)
1 Flow control
Remark take into effect after reset and save when power off

For example

AT+HWFC=0

6.4.7 AT+ROLE Bluetooth role

Command respond
Inquire AT+ROLE? +OK=[para]
+OK: success
Set AT+ROLE =[para]
+ERR=[NUM]: error
Para(ASCII) Description
0 Slave (default)
Parameter 1 Master
2 Observer

Copyright ©2012-2019, Chengdu Ebyte Electronic Technology Co., Ltd
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Multiple masters and multiple slaves coexist

Remark

take into effect after reset and save when power off

6.4.8 AT+DEVMANUF modify manufacture name

command respond
Inquire AT+DEVMANUF? +OK=[para]
+OK: success
Set AT+DEVMANUF =[para]
+ERR=[NUM]: error
para(string): manufacture name
Parameter Default: CDEBYTE:
1. take into effect after reset and save when power off
Remark
2. string is up to 32bytes

6.4.9 AT+DEVSERIAL modify device serial

command respond
Inquire AT+DEVSERIAL? +OK=[para]
+OK: success
Set AT+ DEVSERIAL =[para]
+ERR=[NUM]: error
para(string): device serial
Parameter default: 123456;
1. take into effect after reset and save when power off
Remark
2.  string is up to 32bytes

6.4.10 AT+DEVMODEL modify device model

Command respond

Inquire AT+DEVMODEL? +OK=[para]

+OK: success
Set AT+ DEVMODEL =[para]
+ERR=[NUM]: error
para(string): device model NO.
Parameter Default: E104-BT50
Remark 1.  take into effect after reset and save when power off

25
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‘ ‘ 2.  string is up to 32 bytes

6.4.11 AT+DEVHWER modify hardware version

Command respond

Inquire AT+DEVHWVER? +OK=[para]
+OK: success

+ERR=[NUM]: error

Set AT+ DEVHWVER =[para]

para(string): device hardware version

Parameter Default: V1.0

1. take into effect after reset and save when power off
Remark

2. string is up to 32bytes

6.4.12 AT+DEVSWVER modify software version

command respond
Inquire AT+DEVSWVER? +OK=[para]
+OK: success
+ERR=[NUM]: error

Set AT+ DEVSWVER =[para]

para(string): device software version

Parameter Default: V1.0;

1. take into effect after reset and save when power off
Remark

2. string is up to 32bytes

6.4.13  AT+DEVID modify device ID

command respond
Inquire AT+DEVID? +OK=[para]
+OK: success

+ERR=[NUM]: error

Set AT+ DEVID =[para]

para (HEXD :device ID;
Default: <MAC> 00 00

Parameter

1. take into effect after reset and save when power off;
Remark

2. Max length is 8bytes

6.4.14 AT+ADV enable advertising

command respond
Inquire AT+ADV? +OK=[para]
Set AT+ADV=[para] +OK: success

26
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+ERR=[NUM]: error
para (ASCID Description
0 Close advertising
Parameter 1 Normal advertising (default)
2 iBeacon
1.  Take into effect immediately (if advertising is not enabled, or it is connected, then take into effect
Remark next time) , save when power off;
2. Available for slave only.
6.4.15 AT+ADVDAT advertising data
command respond
Inquire AT+ADVDAT? +OK=[para]
Set AT+ADVDAT=[para]
+OK: success
Set

(do not save)

AT+ADVDAT1=[para] +ERR=[NUM]: error

para(HEX):
Parameter 1. Available for ASCII. HEX
2. Length is within 26 bytes
1. Take into effect immediately (if advertising is not enabled, or it is connected, then take into effect
Remark next time) , save when power off;

2. Advertising available for slave only, other role can configurate;

For example

command: 41 54 2b 41 44 56 44 41 54 3d31 32 33 34 3536 37 38 39 30;
advertising data: 31 32 33 34 353637 383930

6.4.16 AT+ADVINTYV advertising gap
command respond
Inquire AT+ADVINTV? +OK=[para]
+OK: success
Set AT+ADVINTV=[para]
+ERR=[NUM]: error
para(ASCII):32~16384
Parameter
Default: 1600 (1S)
1. Take into effect immediately (if advertising is not enabled, or it is connected, then take into effect
Remark next time) , save when power off;
2. Advertising available for slave only, other role can configurate;
AT+ADVINTV=1600
For example
Set advertising gap: 1600%0.625=1S
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6.4.17 AT+IBCNUUID iBeacon UUID command

command respond
Inquire AT+IBCNUUID? +OK=[paral]
+OK: success
Set AT+IBCNUUID=[para]
+ERR=[NUM]: error
Parameter para(HEX): 16 bit UUID

1. Take into effect immediately (if advertising is not enabled, or it is connected, then take into effect
Remark next time) , save when power off;

2. Advertising available for slave only, other role can configurate;

Set iBeacon UUID:
For example “FDA50693A4E24FB1AFCFC6EB07647825” AT+HIBCNUUID=FDAS50693A4E24FB1AFCFC6EB07647
825

6.4.18 AT+MAJOR iBeacon Major Command

command respond

Inquire AT+MAJOR? +OK=[para]

+OK: success

+ERR=[NUM]: error

Set AT+MAJOR=[para]

para(ACSII): 1~65535

Parameter
Default: 513
1. Take into effect immediately (if advertising is not enabled, or it is connected, then take into effect next
Remark time) , save when power off;

2. Advertising available for slave only, other role can configurate;

6.4.19 AT+MINOR iBeacon Minor command

command respond

Inquire AT+Minor? +OK=[para]

+OK: success

+ERR=[NUM]: error

Set AT+Minor=[para]

para(ACSIT):  1~65535

Parameter
Default: 1027
1. Take into effect immediately (if advertising is not enabled, or it is connected, then take into effect next
Remark time) , save when power off;

2. Advertising available for slave only, other role can configurate;

6.4.20 AT+IPWR modify ibeacon tx_power

‘ command | respond
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Inquire AT+IPWR? +OK=[para]
+OK: success
Set AT+ IPWR =[para]
+ERR=[NUM]: error
para(ACSII): -128~127
Parameter
Default: 0
1. Take into effect immediately (if advertising is not enabled, or it is connected, then take into effect next
Remark time) , save when power off;
2. Advertising available for slave only, other role can configurate;

6.4.21 AT+NAME advertise device name

(Do not save)

command respond
Inquire AT+NAME? +OK=[para]
Set AT+NAME=[para]
+OK: success
Set

AT+NAME 1=[para] +ERR=[NUM]: error

para(HEX): advertise device name

Parameter device name is within 22 bytes
Default: E104-BT5032A
1.  Take into effect immediately, save when power off. AT+NAMEI does not save.
Remark

2. Advertising available for slave only, other role can configurate

6.4.22 AT+CONPARAMS connection gap configuration

command respond
Inquire AT+CONPARAMS? +OK=[ intv],[ latency],[timeout]
S AT+ CONPARAMS = +OK: success
et
[intv],[latency],[timeout] +ERR=[NUM]: error
[intv] CASCII) : connection gap, range, 6~3200;
[latency] (ASCII) : slave delay. range, 0~499
Parameter ) o

[timeout] (ASCII) : connection timeout, range, 10~3200
Default: 16, 0, 400
Take into effect immediately, save when power off

Remark
1. Connection timeout must be more than connection interval
2. Timeout *4 > (1 + latency)* intv;
3. Error parameter device will not save

Note 4 . Only the default parameters of the connection parameters are set. After the setting is completed, it does

not affect the currently connected links.
5 . Itis not recommended to set the connection parameters of the host too large. This will cause the
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connection time to be too long, and during the connection process, all data received by the serial port is

discarded.

For example

AT+CONPARAMS=16,0,400

Connection gap 16¥1.25ms,slave will delay: 0, 16*1.25ms, connection timeout 400*1.25ms

6.4.23 AT+CONPARAMSXx specified connection interval setting

command respond
Set AT+ CONPARAMSx=[handle], +OK: success
e
[intv],[latency],[timeout] +ERR=[NUM]: error
[handle][ASCII] : connection handle (refer to 451R! RIKHBIFIFHIR. ) value range, 0~7.Itis
from the connection state printing.
[intv] CASCII) : connection interval, range, 6~3200;
Parameter
[latency] (ASCII) : salve delay: range, 0~499
[timeout] CASCII) : connection timeout, range, 10~3200
Default: 16, 0, 400
Remark Take into effect immediately.
1. Connection timeout must be more than connection interval;
2. Timeout *4 > (1 + latency)* intv;
3. Error parameter device will not save
4. Take into effect immediately, do not save;
5. This command is for modifying connection parameter for specified link;

Note 6. Even if the connection parameter modification returns "OK", it does not mean that the connection
parameter modification is successful. During the negotiation process between the master and the slave, if
the other device refuses to modify, the connection can only be made according to the connection parameters
of the other device.

7. This command is good for firmware: V1.1
AT+CONPARAMSx=2,16,0,400
For example o o
Connection interval 16*1.25ms, the delay of salve: 0, 16*1.25ms,connection timeout 400*1.25ms

6.4.24  AT+DISCON disconnect command

command respond

Set

(only for master)

+OK: success

AT+DISCON=[handle] +ERR=[NUM]
= ¢ error
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+OK: success
Disconnect all AT+DISCON
+ERR=[NUM]: error
handle(ASCII) description
Parameter 0~7 Disconnect specified connection
1 Take into effect immediately.
2 As slave, only disconnect all is available;
Remark 3 Disconnect all is available for master and slave mode;
4 If handle specified connection is not connected, the module will return error;
5 For Handle please refer to 4% ! RIKFI5I FHIE. multilink.
6.4.25 AT+DATDLY Data output delay
command respond
Query AT+DATDLY? +OK=[para]
S AT+DATDLY=[para] +OK: success
et
+ERR=[NUM]: error
para (ASCID description
Parameter 0 close
1 enable(default)
1 Take into effect immediately, save when power off
Remarks 2 Turn on the output delay, the maximum packet size does not exceed 244 bytes;
3 Turn on the output delay. If the air packet input is too fast, the entire packet will be lost.
6.426 AT+MAC local MAC address
command respond
Query AT+MAC? +OK=[para]
para (HEX) :MAC address
Parameter
For example: FOE1D2C3B4A5
Remarks Take into effect immediately, save when power off
Command: AT+MAC?
For example Return: 2B 4F 4B 3D FE 30 EE 50 35 DA
Description: local MAC is FE 30 EE 50 35 DA
6.4.27 AT+PEERMAC connect to device MAC
‘ command respond
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Set +OK=[para]: success
(only for slave | AT+PEERMAC? +ERR=[NUM]: error
ROLE=0)

Query specified
connected MAC | AT+PEERMAC=[handle]

address

MAC (HEX) :MAC address;
handle(string):specify connection handle. Refer to £&¥%! RIBI5| FHIR. multilink;

Parameter

Command: AT+PEERMAC?
For example Return: 2B 4F 4B 3D FE 30 EE 50 35 DA
Description: connected device MAC is FE 30 EE 50 35 DA

6.4.28 AT+BOND enable bonding

command respond
Query AT+BOND? +OK=[para]
Set AT+BOND=[para] FOR: success
+ERR=[NUM]: error
para (ASCII) description
Parameter 0 Bonding disabled (default)
1 Enable bonding
Remarks Take into effect immediately, save when power off

6.4.29 AT+BONDMAC add more bond MAC address

command respond

Query AT+BONDMAC? +OK=[sum][ [mac] [mac]...]

+OK success

+ERR=[NUM]: error

Set AT+BONDMAC=[mac]

sum(HEX): current bond MAC address numbers;

Parameter
mac(HEX): 6bytes mac address;
Remarks Take into effect immediately, save when power off
Query: AT+BONDMAC?
Return: B 4F 4B 3D 03CC 34 27 1A 0C D43D AC 82 16 OF 58 D2 D4 C3 07 OE C4
For example

Set: 4154 2B 42 4F 4E 44 4D 41 43 3D CC 34 27 1A 0C D4
Return: +OK

6.4.30 AT+BONDDEL delete bond MAC address

‘ command ‘ respond
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+0OK
Set AT+BONDDEL=[mac]
+ERR=[NUM]
Parameter mac: 6bytes mac address
1. Take into effect immediately, save when power off
Remarks
2. When MAC is (Oxff,0xff,0xff,0xff,0x ff,0xff) delete all MAC address, or delate specified mac address;

6.4.31 AT+SCAN advertising scan

command respond
Query AT+SCAN? +OK=[para]
Set AT+SCAN=[para] FOK: success
+ERR=[NUM]: error
para (ASCID Description
Parameter 0 Scan closed
1 Scan enabled(default)
1. Take into effect immediately, save when power off
Remarks 2. If current connected masters are the maximum, no scanning will be enabled
3. Scanning is only available for master and observer

6.4.32 AT+SCANINTYV scan interval

command Respond
Query AT+SCANINTV? +OK=[para]
+OK: success
Set AT+SCANINTV=[para]
+ERR=[NUM]: error
para(ASCII):4~65535
Parameter
Default: 160
1. Take into effect immediately, save when power off
Remarks 2. Scanning interval is more than scanning window
3. Unavailable for slave, but configuration is ok
AT+SCANINTV=120
For example
Interval: 120*0.625 = 75ms
6.4.33 AT+SCANWND scan window
command respond
Query AT+SCANWND? +OK=[para]
+OK: success
Set AT+SCANWND=[para]

+ERR=[NUM]: error
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para(ASCII): 4~65535

Parameter

Default: 80;

1. Take into effect immediately, save when power off
Remarks 2. Scanning interval is more than scanning window

3. Unavailable for slave, but configuration is ok

For example

AT+SCANWND=20
Interval: 20*0.625 = 12.5ms

6.4.34 AT+AUTOCONN connect automatically

command respond
Query AT+AUTOCONN? +OK=[para]
+OK: success
Set AT+ AUTOCONN =[para]
+ERR=[NUM]: error
para (ASCID Description
Parameter 0 Manual connection
1 Automatic connection (default)

Remarks 1. Take into effect immediately, save when power off

6.4.35 AT+CONN specify connection

command respond
+OK: success
Set AT+ CONN = [mac]
+ERR=[NUM]: error
Parameter mac(hex): specify mac connection
Remarks 1. Take into effect immediately, save when power off

6.436 AT+LINKNUM query link

command respond
Query link number AT+LINKNUM? +OK=[num]
Query specified link +OK=[handle]: success
AT+ LINKNUM =[mac]
number +ERR=[NUM]: error
num(ASCII):current connection total number;
Parameter handle:( ASCII):Specify the connection handle corresponding to the MAC address (refer to
6.10 Multilink).
mac(HEX):mac address
Remark 1. Take into effect immediately
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6.4.37 AT+TRANMD master transmission mode
command respond
Query AT+TRANMD? +OK=[para]
+OK: success
Set AT+ TRANMD =[ para]
+ERR=[NUM]: error
para (ASCID Description
Parameter 0 Non-transparent transmission (default)
1 Transparent transmission
Remarks 1.  Take into effect immediately, save when power off
6.4.38 AT+LINKMAX Master max link quantity
command respond
Query AT+LINKMAST? +OK=[para]
+OK: success
Set AT+ LINKMAST =[para]
+ERR=[NUM]: error
para(ASCCII):max link quantity. range: 1~4
Parameter
default: 4
1. Take effect immediately, save after power off.
2. If 4 devices are currently connected, but 2 are set at this time, the master will not
Remarks disconnect the connected devices.
3. The instruction supports firmware version: V1.1.
4. The number of connections is limited to automatic connections only.
6.439 AT+LINKSLAVESIlave max link quantity
command respond
Query AT+LINKSLAVE? +OK=[para]
+OK: success
Set AT+ LINKSLAVE =[para]
+ERR=[NUM]: error
para(ASCCII):max link quantity. range: 1~4
Parameter
Dafault: 4
1. Take effect immediately, save after power off.
Remarks 2. If 4 devices are currently connected, but 2 are set at this time, the slave will not disconnect the connected
devices.

35

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




estTe Chengdu Ebyte Electronic Technology Co., Ltd E104-BT5032A User Manual

3. The instruction supports firmware version: V1.1.

4. The number of connections is limited to automatic connections only.

6.4.40 AT+UUIDSVRI128 set 128-bit UUID

command respond
Query AT+UUIDSVR128? +OK=[para]
+OK: success
Set AT+ UUIDSVR128=[para]
+ERR=[NUM]: error
Parameter para(HEX):16-bit uuid.

1. take into effect after reset and save when power off.
2. the2, 3byte is 16-bit uuid, ranging from 1~65535;

Remarks
3. 128-bit UUID, except for 2, 3byte, are used for the slave, the master and configuration channel.(Check

details about uuid from {BLUETOOTH SPECIFICATION Version 5.0 | Vol 3, Part B 2.5.1 UUID) ).

Set 128-bit UUID:

“1122 33445566 77 88 99 00 aa bb cc dd ee ff’(HEX)

AT command is (HEXD :

61742b 75756964 7376723132383d 112233445566 77 8899 00 aa bb cc dd ee ff

For example

6.4.41 AT+UUIDSVR Bluetooth service UUID

command respond

Query AT+UUIDSVR? +OK=[para]

+OK: success

+ERR=[NUM]: error

Set AT+UUIDSVR=[para]

para(ASCII): UUID value

Parameter
1 ~65535
1. Take into effect after reset, save when power off
Remarks 2. for the master, service UUID is necessary for connection filtering, thus master UUID shall be same as that

of the slave.

6.4.42 AT+UUIDCHARA1 SLAVE CHANNEL characteristic UUID

command respond
Query AT+UUIDCHARAT1? +OK=[para]
S AT+UUID CHARAI= +OK: success
et

[para] +ERR=[NUM]: error
para(ASCII): 1 ~ 65535

Parameter
Default: 65521
1. Take into effect after reset, save when power off

Remarks
2. The slave channel for data sent from the salve to the master.
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6.4.43 AT+UUIDCHARA2 MAST CHANNEL characteristic UUID command

command respond
Query AT+UUIDCHARA?2? +OK=[para]
S AT+UUID CHARA2= +OK: success
et

[para] +ERR=[NUM]: error
para(ASCII): 1 ~ 65535;

Parameter
Default: 65522
1. Take into effect after reset, save when power off

Remarks
2. The master channel for data sent from the master to the slave.

6.4.44  AT+VER query software version No.

Command respond
Query AT+VER? +OK=[para]
Parameter para: version NO.
Remarks Take into effect immediately

command: AT+VER?

For example
return: +0OK=1.0.0

6.4.45 AT+AUTH set authentication password over air

command respond

Set AT+AUTH =[para] +OK: success
+ERR=[NUM]: error

Parameter para(HEX): 6-byte password

I This command is for set over air
Remarks 2. Defaultpassword(ASCII): 123456
3. This command is unavailable after successful authentication.

For example | AT+AUTH=123456

6.4.46 AT+UPAUTH change authentication password over air

command respond

Query AT+UPAUTH? +OK=[para]

+OK: success

+ERR=[NUM]: error

Set AT+UPAUTH =[para]

Parameter | para(HEX): 6-byte password

Remarks | Take into effect immediately, save after power off

37
Copyright ©2012-2019, Chengdu Ebyte Electronic Technology Co., Ltd




estTe Chengdu Ebyte Electronic Technology Co., Ltd E104-BT5032A User Manual

6.4.47  AT+PWR transmitting power

command respond
Query AT+ PWR? +OK=[para]
Set AT+ PWR =[para] FOK: success
+ERR=[NUM]: error
para(ASCII) val
0 4 dBm
1 3 dBm
2 0 dBm (default)
3 -4 dBm
Parameter 4 -8 dBm
5 -12 dBm
6 -16 dBm
7 -20 dBm
8 -40 dBm
Remarks | Take into effect immediately, save after power off

6.4.48 AT+ONSLEEP sleep once power on

command respond
Query AT+ONSLEEP? +OK=[para]
+OK: success
Set AT+ONSLEEP =[para]
+ERR=[NUM]: error
para (ASCID Description
Parameter 0 Disenable(default)
1 Enable

Remarks Take into effect immediately, save after power off

6.4.49 AT+DISCSLEEP disconnect and get into sleep

command respond

Query AT+DISCSLEEP? +OK=[para]

+OK: success

Set AT+DISCSLEEP =[para]
+ERR=[NUM]: error
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para (ASCID description
Parameter 0 Disconnect (default)
1 Disconnect and get into sleep
Remarks Take into effect immediately, save after power off

6.4.50 AT+SLEEP get into sleep mode immediately

command respond
Set AT+SLEEP +0OK
Parameter None
Remarks Take into effect immediately

6.4.51 AT+LOGMSG operating condition output

command respond
Query AT+LOGMSG? +OK=[para]
+OK: success
Set AT+LOGMSG =[para]
+ERR=[NUM]: error
para (ASCIDD description
Parameter 0 Disenable(default)
1 Enable

Remarks Take into effect immediately, save after power off

6.4.52 AT+PINCONF IOconfiguration

command respond

+OK: Success

Set AT+PINCONF =[pin],[mode] ERR=[NUM]: E
+ = : Error

1. PINis command pin. Refer to figure: GPIO function pins.

2. mode parameter is as follows

mode (ASCID description
Parameter
0 Turn off(default)
1 input
2 output
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1. Take into effect immediately, do not save once power off.
Remarks

2. Only available for firmware: V1.1

6.4.53 AT+PINSET Set 10high and low level

command respond
. +OK: Success
Set AT+ PINSET =[pin],[sta]
+ERR=[NUM]: Error
1. PINis command pin. Refer to figure: GPIO function pins
2. staparameter:
Parameter sta (ASCID description
0 Low level
1 High level
1. Take into effect immediately, do not save once power off
Remarks 2. Only available for output mode
3. Only available for firmware: V1.1
6.4.54 AT+PINGET Obtain I10Ohigh and low level
command respond
. +OK=[sta]Success
Set AT+ PINGET =[pin]
+ERR=[NUM]: Error
1. PINis command pin. Refer to figure: GPIO function pins
2. staparameter:
Parameter sta (ASCID description
0 Low level
1 High level
1.  Take into effect immediately, do not save once power off
Remarks 2. Only available for input mode
3. Only available for firmware: V1.1
6.4.55 AT+PWMCONF PWMconfiguration
| command ‘ respond
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Set AT+ PWMCONF =[pin],[freq] [duty] +OK: Success
e + =[pin],[freq],[du
P a Y +ERR=[NUM]: Error

1. PINis command pin. Refer to figure: GPIO function pins.

2.  Freqis specified frequency. Range: 4HZ ~ 160KHZ.Unit: HZ
Parameter

3. Dutyis cycle duty. Range: 1~ 100.

4.  All parameter is positive integer.

1. Take into effect immediately, do not save once power off

Remarks
2. Only available for firmware: V1.1

6.4.56 AT+PWMUNINIT Turn off PWMfunction

command respond

+OK: Success

Set AT+PWMUNINIT =[pin]
+ERR=[NUM]: Error
Parameter 1. PINis command pin. Refer to figure: GPIO function pins
1. Take into effect immediately, do not save once power off
Remarks 2. Only valid for PWM module

3. Only valid for firmware: V1.1

6.4.57 AT+PWMDUTYSET Change PWMcycle duty

command respond
) +OK: Success
Set AT+PWMDUTYSET =[pin], [duty]
+ERR=[NUM]: Error
1. PINis command pin. Refer to figure: GPIO function pins
Parameter 2. dutyis cycle duty. Range: 1~ 100
1. Take into effect immediately, do not save once power off
Remarks 2. Only valid for PWM module
3. Only valid for firmware: V1.1

41

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




esvre Chengdu Ebyte Electronic Technology Co., Ltd

E104-BT5032A User Manual

6.4.58 AT+FILTER Device master filtering conditions

command

respond

+OK: Success

2. Only valid for firmware: V1.1

Set AT+FILTER =[type], [sta]
+ERR=[NUM]: Error
[type]
Type description
1 Filter according to name
Parameter [sta]
Sta description
0 Turn off filtering
1 Turn on filtering
1. Take into effect immediately, do not save once power off
Remarks

For example

The master filter with name “E104-BT50”.

1. Set the filter name (default name: E104-BT5032A), and instruct AT + NAME = E104-BT50 or AT +

NAMEI1 = E104-BT50.

2. Turn on name filtering. Command AT + FILTER = 1,1;

As a result, the master only contains "E104-BT50" in front of the name, such as "E104-BT5032A",

"E104-BT5010A", and so on.
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7. Quick start

Recommended debugging and testing software:
[ J Serial tool on PC - SSCOM.exe;
®  Ble debugging APP on phone- nRF connect.

7.1  Guidance for configuration mode

7.1.1 UART configuration

®  Check if the module is in configuration mode (When not connected, it can be configured, otherwise, set pin mod as low level)
®  Sect SSCOM string related parameter (default: 115200, 8, 1, none, no flow control) ;

EfwO BORE Br kX £F8 N2 £ BEEEE APBIEEESISTAFSMIRRE! [E76/EM]

SEFHHEEE |stnaz/oD32 15F | STC/IAP15 I8P |

s [ BFRE S EEH| FAini IR sEr =
HEX FRFEBETHEE) REERE #l=l  ms
[ lat+baud? TSR (0-15) 0 1000
[ |at+haud=14 8B 0 1000
[ |at+pari? FiaEaRE (-F%, 18 o [1000
B Setup 1 w | RBERE 0 1000
B #fE (08, 1% o |tooo
| FSetings BERE 0 [1oo0
[ Port I - (0: %, 1&58, 2ibeacon? [0 |1000
[ 115200 =l EEl & 0 1000
[ | Baudrate [EiERE (32 ~ 16384) 0 [1000
| | atabits 18 =~ | eBrEam o [1oo0
[ . 1 - B 0 [1oo0
| | Storbis | M HiEERE (0 5 0 [tooo
| | party [None = | ereeas 0 [to0o
[ Flow cantral |N0ne ﬂ EAERT Co:FF, 1:3%) 0 1000
B BERE R 0 |1000
B B4R EfERE (0:dis 0 [1000
B R ‘Uﬁ%gumaﬁ o [1ooo
[ Tat¥ccan? TEI 558 (0 dis 0 11000 ﬂ

EREO | TR EREXM| B | BEXR | am [ Englieh 224 1R —|
MOS[CoML0 Silicon Labs CP210: v ||[~ HEXET {gi5kue | BWHES ST [ mErsE ErsE: 100 ns/im ﬂu@i?ﬁeﬁﬂ
¢3 [FzE02E| [ MEERTSEET, 20 meE T E[FE (v [MRENone |

fﬁﬁ):# 115200 v | lpt+lognsg=0

T EFMERSCOESE e e || 2
BEIMECrERER X B
[AEZIsscons. 1kPCRIT B ESHET, RASE, IRESDH! R HART-Threadk B R ERH RS &R AME S —HViFi TR R E2ae T HRTR A
www.daxia.com |S:0 R:0 COM10 2iF 115200bps,8,1,None,None

SSCOM parameter setting figure

®  Refer to 6.4 command list to configure the module;

7.1.2 Configuration over air

®  When module works as the slave, configuration over air is available.

®  Open app “nRF connect”, start scanning device, find “E104-BT5032A” to connect;
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o+ 40%E

STOP SCANNING

N/A
MNon-connectable

A -82dBm > 105ms

o

N/A
MNon-connectable

A -63dBm <106 ms

—
E104-BT50324
Connectable

Nik
Connectable
A-7dem 5 273ms

®@ 00 o

N/A
Connectable

$ ® L]

©

nRF connect scanning figure

®  Open service fff0 of uuid, enable configuration channel notify;
a0% . H L]

Disconnect { services

Characteristics

ool FEE

{ Services

Characteristics

Davics: E104-BTEO Device: E104-BTS0 Device: E104-BT50

Status: Connected Status: Connected Status: Connected

Device Information Unknown Characteristic o Unknown Characteristic . .

UUID O1BOA o F —— —_ 'X

PRIMARY SERVICE uuID FFF1 uuiD FFF1
Properties Read Notify Properties Read Notify
Value Value

Unknown Service Descriptors 2 descriptors Descriptors 2 deseriptors

uuID FFFO

PRIMARY SERVICE Unknown Characteristic P Unknown Characteristic o4
UUID FFF2 - UUID FFF2 -
Properties Read Write Properties Read Write
Value Value
Descriptors 1 descriptor Descriptors 1 descriptor
Unknown Characteristic 4 + w\ Unknown Characteristic + X\

3
UuID FFF3 R UUID FEF3 -
Properties Read Write Notify Properties Read Write Notify
Value Value 0x2BAF4BODOA
Descriptors 2 descriptors Descriptors 2 descriptors
b3 e b J ® e b4
Scanner Settings Scanner Advertiser Sottings Scanner

nRF connect-connect and enable notify

®  Send authentication command(at+auth=12345), when it returns “0x2befeb0d0a(+OK\r\n ), means successful authentication;
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ol REEE F wil PEBE F
¢ Services < services
Characteristics

Device: E104-B750 Device: E104-BT50
Status: Connected Status: Connected
Unknown Characteristic v W Unknown Characteristic 3w
uuiD FFF1 e uuID FFF1
Properties Read Notify Properties Read Notity
Value Value
Doerrintare 9 docsrintare Descriptors 2 descriptors

Write value Max: 512 bytes
| Unknown Characteristic

SraEho123450 + 4 3 ¢t
| atrauth=123456 _— = UuID FFF2
1 Properties Read Write
. Format
1 Descriptors 1 descriptor
1 o - Unknown Characteristic +

. 4 t
! Write type @ S UuID FFF3 T
| [ Droperties Bead Weite Notify
| [ ceoest |
] t HEETTIpD
CANCEL SEND|
—
P ® e » ® o

Authentication of configuration over air

®  Refer to 6.4 command list to configure the module;

7.2  Data transmission

Please refer to 5.3 data transmission mode for details.

Test condition:

®  Referto 7.1, set one module as the master and the other one as the slave;

®  Test software: SSCOM;

®  Other parameters are as default.

7.2.1 Data transparent transmission

1. Once powered on, the master and the slave enable logmsg to print (at+logmsg=1) ;

2. Set module as transparent transmission mode (AT+TRANMD=1) ;

3. Once connected , the master prints “STA:connect,0,619AA43CBAF3”; the slave prints “STA:connected”. LINK pin is low.

Please refer to figure below. From master’s printing info, the value before the MAC address is sentences from the slave, where the first

byte of format transmission comes.

A PCBITHIEE SRS ESMERERE! [EY

&
ST4 rwakeup
STA:connect, 0, FEZOEEGRQERDA _:H
E:

Automatically connect and print once the master is powered on
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APCBH F28 s UIMFaanEe! L
&3

5Th :wakeup

S5Th:connected

Automatically connect and print once the slave is powered on

4. Data “0123456789” is sent from the master to the slave (refer to master’s transparent transmission below) ;
5. Data “abcdefghijk” is sent from the slave to the master (refer to master’s transparent transmission below);
b SSCOM V5121 BO/MERBRIRES e AF .. — O X Bh SSCOM v5.13.1 B/
BRwO B0ORE BR k% 2788 I8 8 BRREES | | Bifisl] S#RE ST RE 2 2 /IR %EE) BEEHE
APCBITHIEESTSTURFafTtRa! [(Euolam] byl A PCBITRIEEERSTUREMIERE ! (RaEr]
abedefghi jk 10123456789
B0 | TR w4 | dEmED | TR 35324
$OS[coN10 Silicon Labs CP210: > | [~ HEXRT {Risfiiz | BHHRH | wnos[comrs silicon Labs CP210: v ||~ HEXEF (iR | BWkiE
@ xmsno|e  Ezanes|C meEBmsaRs, e ® xmen|¢  Essngs| [ metEwasags, oo e
[ RTsS [ DTR Wigm. 115200 ][[0123456789 RS DTR s[5 v | [abedefghi jk
2 1 Eupit s R ssconti i - ] B s Rascontif -
i IFERER | BEEMEGFEREERD
[F£R3sscons. 1APCBITHEEESHoT, RASH, INFEEME! IHSIRRT-Thre: | [FEFISSCONS. 1LAPCEITHEESHST, RIABE, IRFERMER! F{EsrkrT-
www.daxia.com [S:10 R:11 COM10 E4TFF 115200bps,8, /| |www.daxia.com [S:11 R:10 COM13 E4TFF 115200bf

Master’s transparent transmission

7.2.2 Format transmission

1. RER! RIKFISIFPE. Data transparent transmission, Step 15
2. Set the master as format transmission  (default, set command “AT+TRANMD=0")

3. REHR! RIRFUSIFPE. Data transparent transmission, Step 3;
6. Valid data “123456789” (ASCID) sent from the master to the slave. Format transmission pack “00 30 31 32 33 34 35 36 37

38 39” (HEX) and the slave receives data“123456789” (“30 31 32 33 34 3536 37 38 39”) , for example:

B ML

o Ve : I b SSCOM V5.12.1 BO/MSERAE (e A.. — O X

’
Hh ssc

BEifuwl BORE Br B ZFF8 MR B BKEES B0 BORE BFR Az ZFgs IR #E) BREESE

APCBITHISESISURE QMR ERE! [EuIEM] APCBITHIRESRSTUAFQMENARG! [EZEIEM]
STA:wakeup STA :wakeup
3TA:connect, 0, FES0EES035DA STA:connected
0123456789
.EREEI ke | :i‘,zx#|_ g0 | TR P
$H0S[COM10 Silicon Labs CP210: v|[~ HEXET {eriR | BRI | sg0 2 [comis Silicen Labs CP210: v [~ HEXET (RrdE | Etdies
® xman|¢  EsEnul| [ MHERASEET G000 He kmsn|e  EsenpR| mREmAERT, w06 R
I ATs T OTR #isae: 115200 L—IFE 303132 33 34 35 36 37 38 35 | — b= o0 e [risa0 |30 51 32 33 34 55 36 37 38 59
+ 7 B S " it S|
AEEME , - ﬁw FERER
[FH4EF|sscons. 1kPCBITIF R ESHET | RHMEHE, INFE! Eﬂ%smr—mzs_ [F-HBIsscons. 1kFCEITHEESHET, REABE, WFEMN! R {HsIkRT-Tt
Mww.da‘xiaAcom [s:11 R::ti COM10 E4T3F 115200bps,8, 7 |www.dlaxia.com S:0 R:41 COM13 E§T7F 115200bps
ML 5— o
R ———— | L LB SR

Format transmission-data from master to slave
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7. Data “0123456789”(ASCII) is sent from the master to the slave, the master receives “00 30 31 32 33 34 35 36 37 38 39”

(HEX) , the first byte received by the master indicates where the data is sent from. Please refer to the figure below.

BRwO 8B0RE Bx &% 2788 MR 88 BRES
APCBITHEESTSUAFSMAENE! [EIZHEN]

MAL

B SSCOM V5.13.1 B/MEMRASRE fEE K. — O X
Eifisl BORE BT B ZFEE M E 7E BRREEE
APCBITHRZSTSUAFaAMTiERE! [Eua/EM]

0D 0A 53 54 41 34 77 61 6B 65 75 70 OD 04 OD OA 53 54 41 34 63 6F
BE BE 65 63 74 2C 30 2C 46 45 33 30 45 45 35 30 33 35 44 41 0D 04
00 30 31 32 33 34 35 36 37 38 39

e
S |CORI0 Silifon Labs CP2I0: ¥ | [v HEXET

s | & E2B0RE

FEHIE
Ay EIEE A1 B2 T,

"&‘E)‘{ﬁ:j
[ SHkEIRHI | 32O S|CON3 Silicon Labs CPZ10: ¥ || EEXET (heE [ BEEs
1l.|20

STA :wakeup

- |STA:comnected
0123456789

g

HI

Aan | TAxE|

EHR0RE| [ hefE#nS 88T,

5]

BT

® xmmo|S

I ATs [ ote EfsE:[nsm ]
B ottt [ |

ZE=m

00 30 31 32 33 34 35 36 37 38 39

FCEfT B EEHET, RIES, IRFEOM! fREsrkrT-Thre | [##%/ssc0us

www.daxia.com S{11 R:55 COM10 E4T7F 115200bps,8, /"|lwww.daxia.com S:10 R:41
AR o
WAL MR & Bl

[ RTS [ DTR 4% [115200 ~|||30 31 32 33 34 35 36 37 38 39
TE ) F

Format transmission-data from slave to master
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8. Hardware design

® [t is recommended to use a DC stabilized power supply. The power supply ripple factor is as small as possible and the
module needs to be reliably grounded.
Please pay attention to the correct connection of the positive and negative poles of the power supply.
Reverse connection may cause permanent damage to the module;
Please check the power supply to ensure it is within the recommended voltage otherwise when it exceeds the maximum
value the module will be permanently damaged;

®  Please check the stability of the power supply, the voltage cannot be fluctuated frequently;
When designing the power supply circuit for the module, it is often recommended to reserve more than 30% of the margin,
so the whole machine is beneficial for long-term stable operation.

®  The module should be as far away as possible from the power supply, transformers, high-frequency wiring and other parts
with large electromagnetic interference

®  High-frequency digital routing, high-frequency analog routing, and power routing must be avoided under the module. If it
is necessary to pass through the module, assume that the module is soldered to the Top Layer, and the copper is spread on
the Top Layer of the module contact part(well grounded), it must be close to the digital part of the module and routed in the
Bottom Layer;

®  Assuming the module is soldered or placed over the Top Layer, it is wrong to randomly route over the Bottom Layer or
other layers, which will affect the module's spurs and receiving sensitivity to varying degrees.

® [t is assumed that there are devices with large electromagnetic interference around the module that will greatly affect the
performance. It is recommended to keep them away from the module according to the strength of the interference. If
necessary, appropriate isolation and shielding can be done;

®  Assume that there are traces with large electromagnetic interference (high-frequency digital, high-frequency analog, power
traces) around the module that will greatly affect the performance of the module. It is recommended to stay away from the
module according to the strength of the interference. If necessary, appropriate isolation and shielding can be done.
Try to stay away from some physical layers such as TTL protocol at 2.4GHz , for example: USB3.0;

®  The mounting structure of antenna has a great influence on the performance of the module. It is necessary to ensure that the
antenna is exposed, preferably vertically upward. When the module is mounted inside the case, use a good antenna
extension cable to extend the antenna to the outside;

®  The antenna must not be installed inside the metal case, which will cause the transmission distance to be greatly weakened.
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9. FAQ

9.1

9.2

93

Communication range is too short

The communication distance will be affected when obstacle exists.

Data lose rate will be affected by temperature, humidity and co-channel interference.

The ground will absorb and reflect wireless radio wave, so the performance will be poor when testing near ground.

Sea water has great ability in absorbing wireless radio wave, so performance will be poor when testing near the sea.

The signal will be affected when the antenna is near metal object or put in a metal case.

Power register was set incorrectly, air data rate is set as too high (the higher the air data rate, the shorter the distance).

The power supply low voltage under room temperature is lower than 2.5V, the lower the voltage, the lower the transmitting
power.

Due to antenna quality or poor matching between antenna and module.

Module is easy to damage

Please check the power supply source, ensure it is 2.0V~3.6V, voltage higher than 3.6V will damage the module.

®  Please check the stability of power source, the voltage cannot fluctuate too much.
Please make sure antistatic measure are taken when installing and using, high frequency devices have electrostatic
susceptibility.

®  Please ensure the humidity is within limited range, some parts are sensitive to humidity.

Please avoid using modules under too high or too low temperature.

Bit error rate is too high

There are co-channel signal interference nearby, please be away from interference sources or modify frequency and channel
to avoid interference.
Poor power supply may cause messy code. Make sure that the power supply is reliable

The extension line and feeder quality are poor or too long, so the bit error rate is high.
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10.Production Guidance

10.1

Reflow soldering temperature

Profile Feature

Sn-Pb Assembly

Pb-Free Assembly

Solder Paste Sn63/Pb37 Sn96.5/Ag3/Cu0.5
Preheat Temperature min  (Tsmin) 100°C 150°C
Preheat temperature max (Tsmax) 150C 200°C
Preheat Time (Tsmin to Tsmax)(ts) 60-120 sec 60-120 sec

Average ramp-up rate(Tsmax to Tp)

3°C/second max

3°C/second max

Liquidous Temperature (TL) 183C 217°C
Time (tL) Maintained Above (TL) 60-90 sec 30-90 sec
Peak temperature (Tp) 220-235C 230-250C

Aveage ramp-down rate (Tp to Tsmax)

6°C/second max

6°C/second max

Time 25°C to peak temperature

6 minutes max

8  minutes max

10.2 Reflow soldering curve

Temperature —>

Te

-

25

Preheat

Critical Zone
Teto Te

Ramp-down

t 25°C to Peak

Time
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11.Related product

X
Frequency Protocol Size .
Model NO. RF IC POWER Interface Antenna Function
Hz BLE mm
dBm
Hardware module,
E72-2G4M05S1B CC2640 2.4G 5 /0 4.2 17.5*%28.7 | PCB/IPX | requires secondary
development
Hardware module,
E73-2G4M04S1A | nRF52810 2.4G 4 /0 4.2/5.0 17.5%28.7 | PCB/IPX | requires secondary
development
Hardware module,
E73-2G4M04S1B | nRF52832 2.4G 4 /0 4.2/5.0 17.5%28.7 | PCB/IPX | requires secondary
development
Hardware module,
E73-2G4M08S1C | nRF52840 2.4G 8 1/0 4.2/5.0 13*18 PCB/IPX | requires secondary
development
Hardware module,
E73-2G4M04S1D | nRF51822 2.4G 4 1/0 4.2 17.5*%28.7 | PCB/IPX | requires secondary
development
Hardware module,
E104-BT01 CC2541 24G 0 /0 4.0 14*22 PCB requires secondary
development
Ultra-low power
E104-BT02 DA14580 2.4G 0 TTL 42 14*22 PCB ) )
High speed, sniff
Built-in ARM dual
E72-2G4M04S2B CC2640 2.4G 2 TTL 4.2 14*23 PCB/IPX core
Multiple role
Dongle
E104-2G4U04A CC2540 2.4G 0 USB 4.0 18*59 PCB
Protocol Analyzer
) Low power,
ceramic
E104-BT5010A nRF52810 2.4G 0 UART 5.0 11.5*16 transparent
antenna L
transmission
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12.Package for bulk order

¥ 4
sa0ge 44.5+0.1 | | [ 48.5+0.1
t f
$1.5 4 2.80%0.1
- i
23.2 |44.0
‘ | | Unit: mm
! 20.0 ‘ ! 15.4 ! Each Tray: 1000 pcs
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Reversion History

Version Edit date Description Issued by
1.0 2019-5-9 Initial version huaa
1.1 2019-7-30 Format modification Lyl
1.3 2019-11-20 Product upgrade Ren
Content modification
14 2020-1-4 (recommended wiring Linson
diagram)
1.5 2020-04-09 Ren
About Us

Technical support: support@cdebyte.com;

Documents and RF Setting download link: www.ebyte.com
Tel: +86-28-61399028 Ext. 812
Fax: 028-64146160

Web: www.ebyte.com
Address:Building B5, Mould Industrial Park, 199# Xiqu Ave, West High-tech Zone, Chengdu, 611731, Sichuan,
China
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EE&#‘%’E Chengdu Ebyte Electronic Technology Co.,Ltd.
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FCC Statement:

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with
the instructions, may cause harmful interference to radio communications. However, there is
no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning
the equipment off and on, the

user is encouraged to try to correct the interference by one or more of the following measures:
—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

—Consult the dealer or an experienced radio/TV technician for help.

Caution: Any changes or modifications not expressly approved by the party responsible

for compliance could void the user’s authority to operate the equipment.

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This transmitter must not be co-located or operating in conjunction with any other
antenna or transmitter.



Integration instructions for host product manufacturers according to KDB 996369 D03 OEM
Manual v01

2.2 List of applicable FCC rules

CFR 47 FCC PART 15 SUBPART C has been investigated. It is applicable to the modular transmitter
2.3 Specific operational use conditions

This module is stand-alone modular. If the end product will involve the Multiple simultaneously transmitting condition
or different operational conditions for a stand-alone modular transmitter in a host, host manufacturer have to consult

with module manufacturer for the installation method in end system.

2.4 Limited module procedures

Not applicable

2.5 Trace antenna designs

Not applicable

2.6 RF exposure considerations

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment.

2.7 Antennas

This radio transmitter E104-BT5032A has been approved by Federal Communications Commission to operate with the antenna

types listed below, with the maximum permissible gain indicated. Antenna types not included in this list that have a gain greater
than the maximum gain indicated for any type listed are strictly prohibited for use with this device.

Antenna No. Operate frequency band Antenna Type Maximum antenna gain
Antenna 1 2402-2480MHz Ceramic Antenna 1.0dBi

2.8 Label and compliance information

The final end product must be labeled in a visible area with the following" Contains FCC ID: 2ALPH-E104BT5032A".

2.9 Information on test modes and additional testing requirements
Host manufacturer is strongly recommended to confirm compliance with FCC requirements for the transmitter when the module
is installed in the host.

2.10 Additional testing, Part 15 Subpart B disclaimer

Host manufacturer is responsible for compliance of the host system with module installed with all other applicable requirements
for the system such as Part 15 B.
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