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1 General Introduction

1.1 Brief Introduction

E103-W01-IPX is 100mW (20dBm) UART wi-fi module with

A
v

competitive price. It is small-size with both IPX and ceramic antenna, ‘ 24.0£0.1 mm

operating at 2.4~2.4835GHz, The module can use the serial port for
data transmission and reception, and very easy for user to operate.

transparent transmission is available, easy for user to operate, supports ~ *
AT command, server AT command. User can connect with internet by e ESP8266MOD
UART, which enable the module are widely used in wearable 802.11b/g/n +25dBm
electronics, home automation, home application, smart plugs and )
lights and industrial wireless control. v

E103-WO01 is Ebyte based on ESP8266EX from Espressif,
E103-W01-1PX

No.170816000001 °

E103-WO01-IPX supports standard ieee802.11b/g/n protocol and

complete TCP / IP protocol stack, supports STA/AP/STA+AP mode, supports Smart Config, transparent transmission, 1O
control, transparent transmission on power-up, PWM output, AD detection etc. Network connection can be achieved after
easy configuration, which saving operation and develop time for user.

1.2 Features

The measured communication distance can reach 100m;

Maximum transmission power of 100mW, software multi-level adjustable;

Support the global license-free ISM 2.4GHz band,

210ms boot transparent transmission, dropped automatically connected;

Three operating mode: STATION. AP. STATION&AP;

Support TCPServer. TCPClient &UDP;

Support SmartConfig configuration function;

Support 3.0V~3.6V power supply,, power supply over 3.3Vcan guarantee the best performance;
Industrial grade standard design, support -40 ~ 85 °C for working over a long time;

Support Ceramic and IPEX interface, users can choose according to needs.

1.3 Application

Home security alarm and remote keyless access;
Security system, positioning system;

Wireless alarm security system;

Building automation solutions;

Wireless Industrial Remote Controller;

Health care products;

Advanced Metering Infrastructure(AMI);

Automotive industry applications.
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2 Specification and parameter

2.1 limit parameter

. Performance
Main parameter - Remark
Min Max
Voltage over 3.6V will cause
Power supply (V) 0 3.6
permanent damage to module
) Chances of burn is slim when modules
Blocking power (dBm) - 10 ) )
are used in short distance
Operating temperature (°C) -40 85
2.2 Operating parameter
) Performance
Main parameter - Remark
Min Type Max
Operating voltage (V) 3.0 3.3 3.6 >3.3 V ensures output power
L For 5V TTL, it may be at risk of
Communication level (V) 3.3 .
burning down
Operating temperature  (°C) -40 - 85 Industrial grade
Operating frequency (MHz) 2402 - 2483 Support ISM band
Max TX power (dBm) 19.6 20.0 20.5
WiFi version - 802.11 b/g/n
Tx802.11b,CCK11Mbps,POUT=+17dBm 165 170 180 mA
Tx802.11g,0FDM54Mbps,POUT=+15dB 135 140 150 mA
m
Tx802.11n,MCS7,POUT=+13dBm 115 120 130 mA
Rx802.11b,1024bytesPacket length,- 18 20 23 mA
80dBm
Rx802.11g,1024bytesPacket length,- 53 56 65 mA
70dBm
Rx802.11n,1024bytesPacket length,- 53 56 65 mA
65dBm
Partial sleep 13 15 18 mA
Sleep 0.8 0.9 1.1 mA
Deep sleeping 9 10 11 uA
Shut down 0.4 0.5 0.6 uA
Main parameter Description Remark
Reference distance 100m clear and open area, antenna gain: 5dBi, antenna height:
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2.5m
AT Support Built-in intelligent processing | Can be read by AT command
Communication interface UART Serial port -
Package SMD -
Interface 2.00mm -
Size 16 * 24 mm -
Antenna Ceramic antenna / IPEX 50 ohm impedance
3 Size and pin definition
16.0£0.1mm 3.00+0.1mm
(1 1.50
) Ol 8O C [ ) Ols 9O C }2 "
> Olo [OX [ 0]’ nog—
SOl «[OX ] Yol n[O%
) Ol 5]O ( [ ) Ols 12[0 ¢
SOl [oXe i 50+ HleX
E| YO J[oX I Yolf HeXe
i YO :[O% i 50l 1s[OX
S Qs 11O [ on 16|O C—r
8.50
[ ] IPX
Top pad : 1.50 Bottom pad : 1.50
— —
0.76T_) O] [1.00 0.761_) O] ] 1.00
H H
0.76 0.76
Pad quantity : 16
Unit: mm
Pin Name Type Function
1 RST I External reset signal (Low voltage level: Active)
D) ADC I ADC input pin
3 CH PD I Module enable, need be pulled up
4 GPIO16 I module wake up(from deep sleep state), high level effectively
5 GPIO14 10 PWMI1/GPIO14

Copyright ©2012-2018, MAMZAERr T RHE AR A F


http://ebyte.com/product-view-news.aspx?id=68
http://ebyte.com/product-view-news.aspx?id=264
http://www.ebyte.com/

esére  Chengdu Ebyte Electronic Technology Co., Ltd.

E103-WO01-IPX User Manual

6 GPIO12 10 PWMO0/GPIO12
7 GPIO13 10 GPIO13
8 VCC - Power supply VDC:3.0V—3.6V (above 300mA)
9 GND - GND pin
10 GPIO15 I GPIO15 GPIO2 % GPIOO Boot
Boot from
11 GPIO2 I 0 1 1 FLASH
Download
12 GPIOO I 0 1 0 firmware from
UART
13 GPIO4 10 PWM2/GP1O4
14 GPIOS 10 PWM3/GPIOS5
15 RXD I UART input pin, support AT command
16 TXD 0 UART output pin, support AT command
%  GPIO2 is already been internal pulled up
[1  Intransparent-transmission on power-up mode, GPIO2 will indicate the status of module. The module has connected
a led to this pin. Users can get the status of the module by observing LED. Besides, you may connect GPIO2 to the external
MCU.
[l LED indication when module works in power-on transparent transmission mode :
Intermittent double flash : cannot connect to AP access point.
Intermittent single flash : connect to AP access point, but cannot connect to TCP server.
Quench : connect to AP access point and TCP server.
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4 Recommended connection diagram

ul E103-W01-IPX
)
sy wnser 1l | o oo
3 ADC RXD 14 —
4 CH PD GPIO5 13
.| GPO16 GPO4 (—
5 GPIO14 GPIO0 1
- GPI012 GPI02 10
.| GrO13 GPO15 [—
VDD GND
lcs ]
T 100nF
: GND
GND
\ |
U1 =D O
LDO-3.3
3.3V
VIN iy
lca les Tez lce
T 1ouF T1oom= T100nFT10uF
GND

® Note : supply voltage is 3.0V~3.6V. 300mA LDO is recommended for steady operation of module.

5 Quick Start

® E103-WO01-IPX module is easy to use. In order to allow users to quickly familiarize themselves with the module, this

section will guide the user through simple setup to achieve configuration and communication in various modes.

®  The test process uses AT commands. For quick connection, we have developed quick configuration software for users.

® This section of the test uses the configuration software to operate, the module will echo the currently issued

instructions, so that users can quickly understand the usage of the AT command (Note: you need to add a line break

after each AT command).

®  Of course, after the user is familiar with the AT command, the AT command can be manually sent using the serial

debugging assistant without using the configuration software. It is also possible to use an external controller (MCU)

to directly connect to the module UART for AT command communication without using the backplane.

Hardware:
1 E103-WO01*1
2 E103-WO01 baseboard*1
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PC with wi-fi

Router*1 ( Mobile wi-fi hotspots )

Software ( download from our official website )

1 E103-WO01 configuration software
2 TCP&UDP testing tool
3 Accessport 1.3

5.1 Connected to TCP server as Client

No. Remarks
[ Network connection] :
Computer connected to router, and the router named H60-L02(configurable for user)
Noted the IP address as 192.168.1.50
all = = 1
=4 PEREEFMIEE 0):
IPvd 5% Internet éﬁﬁim s[5
TP R % Internet HiaHuFR fHiE Qualcomm Atheros ARI285 Wirele
o Pt 00-25-D3-FF-SF-83
BRI 28R o
s Ebyte Eimim?f / 192.168.1.50
1 ggﬁ@: 153561;:1 IPvd FRURTD 255, 255, 255.0
& i FFRLIATE 20162 7ATH 8:59:00
{EeReE: iBERAA 20167 ATR 15:17:24
= y IPvd ERiARIR 192.168.1. 1
[ﬁéﬂlf;,% B s ] [ FEBIE M) ] IPv4 DHCP PRS2 192.168.1.1
Eih IPv4 DNS BRESR 101.226. 4.6
- 114.114. 114, 114
ERE — .{E — Bl IPvd WINS ARESR
2/B8A NetBIOS ove... 2
5,861,642 | 78, 532, 908 - IPE MNP £e80::1984:5421:149¢:8698%12
P8 BHARE 57
< m »
(BEte | Hzpo |[ 26 | :
e
[Built TCP server] :
2 Open TCP&UDP test tool to build a TCP server: port6000 (configurable for user).
Click to start the server, then TCP server from PC starts to listen to port6000, and other network devices can
connect and communicate with it.
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i TCPRUDPRIATE
| BE0 =BW
ZNE-200T2 IS RIELIARIES NETCOM-10StRARLARSSORE
BA10/100MEEREARED , SOEESS BATCP Server,TCP Client, UDP, Real B
EEEEAL.15Mbps COM ,Group#E3E,TCP AutoZS£H TIeEs
iHomes Qoppsg Boiszz B O |Zo= 2 (SomnF X R @ 2

B 1 x

| .38 ##(192.168.1.50):6000

[ Module installation] :
Substrates VCC short jumper, GPIOO jumper disconnected.
Plug E103-WO01 into test baseboard.
Plug the baseboard into PC by USB connector (Please download CP1202 driver if the PC cannot recognize
baseboard).
USB port number for testing : COM300
AP mode is the default mode for E103-WO1, which is equivalent to Wi-Fi router. Cellphone or PC can search
to the wi-fi name as EBT XXXXXX (XXXXXX is last three-byte for MAC address).
If the MAC address for module is “la:fe:34:ed:a6:68” , then SSID is “EBT_EDA668”.
No password for default.
4 g 9FDOJWFSZUWIDMJ
» < DVD/CD-ROM Kanse
> IDE ATA/ATAPI 355158
D@ Jungo
o[ aEs
by REEIRANER
3 D% BEith
4% &0 (COM #I LPT)
{@ Silicon Labs CP210x USB to UART Bridge (COMSO)]
oM HERA
R
P
b Uy ABFBAEE
bR EE. RS
> EANEEHAE
b § BESTRERIS
b T EERE
b P SR
b oM RS
bW DS
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[ STATION mode configuration] :

Open Wi-Fi configuration software, select port number in the left corner, then the serial port open
automatically.

Serial port status changes to open now, click “STATION” button to enter configuration interface.

The test router name as Ebyte, password is e30e31e32.

Click “enter Sta mode” to change the mode to STATION.

Click “connect to router”, and wait a few seconds to see the interface shown in the figure below, which means
module is connected to the router successfully.

D REBLARETREERAT

Chengdu Ebyte Electronic Technology Co.,Ltd.

4 S0a5E APIZEH StationiZ = ServeriZ = Clientiz= FHLER

£#p:  Ebyte HFFHER S gpijzp:  192.168.4.2
mE.  0e3led2 I FriARGE: 192.188.4.1

mACHE: Se:cf:T£:0f:af:ad

[ﬂ%ﬁaig&f%,% ] [ At H SmartC Open ] [ BFSTA MAC ” {ZPRSTA MAC ] [ 1EPRIr [RIE ]
[ rEEEA | [ @#Ee | [Seer close | ErcaETTe

el AT+CHTAP_DEF="Ebyte”, “e30e31e32"

WIFI CONNECTED
WIFI GOT IP

0K
e I, i1

=0: COM30 -~ 115200 ~ SORE: COM30 A

[ TCP Client configuration] :
Click “Client configuration” to modify the remote port as 6000(corresponding to TCP server), and modify

server IP as 192.168.1.50 ( refer to PC IP ) , then click “built connection” button.

See below figure : “CONNECT OK” means connection for TCP server is done.

At present server shows the connection is ok for device which IP address is 192.168.1.70(IP address is assigned
by router).
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[ £103-WoL WINBAEERFVI2 — SBrERETaRaRAT | ol s

Q) MR TR EERAT
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APIZE StationizE= Serveriz= Clientizg= FHLEE

im0 6000 © TCP
FiwOe: 8000 © vmp

R serp: 192.168.1.50
TR X FR AR

|FmEEe || AesEs ||
| pEEEE || xizEs || BdiEees |

=0: COM30 -~ 115200 ~ SORE: COM30 17
"3 TCPAUDPRIATE - [192.168.1.704059] .' - — — s =a =

[ BfEOQ BBV BSOW EEH %
: i ZNE-200T2ThasRitiEL AR gt NETCOM-10StRERLIAMSSORE

BA10/100MSERLANED  SOBESS
REESA1.15Mbps COM ,Group#8iE,TCP AutoZE£R T RiER

B0z Rt X R @) 2P

EATCP Server,TCP Client, UDP, Real 2

o m EEEES E#FIP: Comg e 00 e g
E‘s 2!:191.(192.168.1.50):6000 192.168.1.70 {1 gilsi&*u r E%xﬁ: o ' IR I
L. > 192.168.1.70:4059 Bifik0:
foss
V EEEiin0

2680

TCF Y

wex| uEET| #=| se| ER| et
Wy I {RtrElze o) | ]
RiE: 123456

O

i
S

Exia |

Bt B X | 4y 192.168.1.70:4059 4bx

FEEE(B/S): 0 BUCEE(B/S): 0

[ Transmitting] :

6 Use AT+CIPSEND command to transmit data, first send AT+CIPSEND=6 to specify the length of 6 bytes.
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@ RREMZIERRTFREERAR

RS ReA
EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

=W APZE StationiZ= ServeriZ® ClientiZ2 = TS
im0 6000 ©@ TCP

spns: @ ow
PRseTp; 192.168.1.50 e

TE! RASEEED AR RSS!

|Reisis | | FezEes | [waEwes || mer |
| BEREA || XiasEs | [ BhEmsEs |

-8 AT+CIPSEND=5

AT+CIPSEND=6

S @O: COM30 - 115200 - BORS: coM30  $IH

After <>” sbol shows, transmit data “123456”, user can see the TCP server receive data "12456".
Data communication completed..

‘[ E103-Wo1 WIFIRESGA-V12
)  REZEBRFREERAE

| EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

mrEmRTARAT— ol

AP Stationiz= Serveriz Clientiz= FHLES

mmwOe. 00 6
FHHOS: 0 © we
R erp: 192.168.1.50 B

EE! XIS EERA AR IR

| FPEmmEe || AEsiss |t || mon |
| pEEEA || 2RzEs || BhiEges |

Recv B bytes

=0: COM30 - 115200 -~ | =O%s: como A
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" ICPBUDPRIATA - (192168.1.704059] o ] | . B IS
[ BE0) BEV SOW =EH >
% ZNE-200T2IEERIREL AR SR EE f‘ NETCOM-10StRERLIARESORE
BE510/100MSERLANED  SOBESES i BA&TCP Server, TCP Client, UDP, Real
BfEEEIA1.15Mbps S COM ,GroupiEiE,TCP AutoZ£#MTreEx =~ |
B0 2= Remt X R @ 20
BE= 2 x| 4 192.168.1.70:4059 | orel
) EFEER — - = |
é-v: BesE i (BER| T oamEE: BR[O e gE| |
538 ##1(192.168.1.50):6000 | 1'% 159170 RIS [ OEENH m | | l
i P> 192.168.1.70:4059 BtFm0:
4059
F {EEdin0
6000
TCP hd I

x| wERR| mx| E| WR| T e
T i o) | |
Eig: 123456 i
,07

il
e

FEHE

REEE(B/S): 0 BUEEE(B/S): 0

[ Transparent transmission] :
After the configuration, module can transmit data to TCP server directly without AT protocol.

then input AT+CIPSEND to enter transparent transmission mode.
" £103- w01 WRSREERE V1) — SEERETARARAT— o]

I @ WREMLIERE TR AR 2]

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

Z=OA6E Stationi2 = ServeriZ = Clienti2 = FrilsEE

mgwOe: 600 ®

spwns: o0 ow

ARESRIF: 192.1658.1.50 BT
i : - »,« 5

FE! 2 T
7 =l e ][:&mﬂ;—m [ ez |
| FESEA || xAsEs || BhiEtEs

=518 AT+HCIPMODE=1

COM30

- ®0: + 115200 SO%E: coM30 TR

Notes: module no longer receive AT command, transmit the data from UART to server directly.

If user continue to transmit data AT+CIPSEND, module will treat AT+CIPSEND as data and transmit it to
TCP server directly.

Data sent by server is also output directly from the module.

Configuration : click “enter transparent transmission mode”(AT+CIPMODE=1) after connected to server,
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T c103-wo1 WiRBRESSAVI2 — B

' —
' @ EZEREFREARAE
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EImE )5 APIZE StationiZH Serveriz = Clienti2= FHlEE

Rma S
suwcs, 05 ow

sy 192,166,150 HiFFES
T8B! EiX B!

EETNEEE ][miﬁ;ﬁﬁ |[ e |
| rigEEe || xiasss || BsiEmEs

/8| XEEEEEBE

BT

(mO: COM30 - 115200 ~ SOKRS: CcoM30 3T

=

1§ TCP&UDPRITE - [192.168.170:4059]
EBEQ =ZEY SOW =EHH

ZNE-200T2 I RRELIARIS S SR f ) NETCOM-10StRERLARgSORE
BE510/100MEERLANED , SOBEES ("" B&TCP Server,TCP Client, UDP, Real i
REESIA1.15Mbps ) COM ,GroupiEiE, TCP AutoZZFh T {EiE= _‘

Ll omes Qu@rss | - BO 2= Srmr Xk O 20

B 2 X | 4 192168.1.70:4059 SRS

B EEEER z Erni e =l

B-| RBESER EFIP: CEER| [ @ik @ [0 ns &L |

& 38 A1(192.168.1.50):6000 || "% 1170 I fEeE T ORENH m | wa|

. > 192.168.1.70:4059 BirmO:

4059 XBEBEBEB

x| wERT| #=| gE| ER| T e
I {RTFEISI CRR) I

ik KARRAAA

HEii

EEEE(E/S): 0 BUEEE(B/S): 0

[ Transparent transmission on power-up] :
Advantage: save the complicated operation steps for user, once the configuration for transparent transmission
on power-up is done, transparent transmission can be achieved on power-up.

After using this function, user only need to configure the connection between router and TCP once.
8 When module re-start or re-power, it will connect with router automatically, then connect with specified TCP
server automatically. User only need to wait the completion of TCP connection (wi-fi indicator goes out), then

transmit data directly.
Click “transparent transmission on power-up” and input corresponding wi-fi name and password, then click

“wi-fi”, see below interface means configuration is down.
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E(;ﬁ\j&) REZERRFRERR2H

E TE Chengdu Ebyte Electronic Technology Co.,Ltd.

=W APIZE StationiZEH ServeriZ e Clienti2 & FHlES

ez Brte  [RSEwm 192160150
wrrES: 0SI2 peessarie00

A @M Owe BN
Derswazt | [ mwwm | [ zmae || FoEe |

ATHCHTAP_DEF="Ebyte", “e30e31e32"
WIFT CONRECTED
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Input server IP address, port number, and choose TCP mode, then click “transparent transmission on power-
up”, see below interface means configuration is done

[ £103-W01 WIFHSHRESERE-V12 —aSZERETFRRERAST—

@
| () EEMLERRFREERAR

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.
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WIFLEHR: Ebrte BRSSere. 192.168.1.50

WIFTEE@: t30:31:32  poeesian 6000 EERTS
EEAA:  ©@Tme O uop g =0

wasvas || mowmr || ximEe || Aausk | | BLIEHIAT |

AT+SAVETRANSLINK=1, “192. 168. 1. 50", 5000, “ICP", 10 BRSO
0K

+= [ -

§$D: COM30 ~ 115200 ~ FOHE: com3o 7

After click “re-start” or re-power the module, it will connect to the router and address automatically and the
connection status can be judged by wi-fi indicator (GP102).

After the connection to TCP server, transmitting and receiving can be done. See below
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Wi-Fi indicator(GP102) specification :
Intermittent double flash : cannot connect to AP access point.
Intermittent single flash : connect to AP access point, but cannot connect to TCP server.

Quench : connect to AP access point and TCP server.

It’s only need 210ms for E103-WO01 to connect to internet.
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[ Exit transparent transmission] :

Send “+++” to exit transparent transmission mode and re-enter AT mode.
After exiting transparent transmission mode, user can use AT command to exit transparent transmission on
power-up mode. See below,

Click “exit transparent transmission” (send “+++” without line break) to enter AT command mode. Click
“turn off transparent transmission” to see below interface.

After the configuration, module will not works at transparent transmission mode automatically after
rebooting.

3

[ £103-W01 WIFKSRESRAV1) — Sz e T AraRAS——

@ REMERRFAEERA

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

APIZE StationiZ = Serverig® Clienti2 2 FHHEESS
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EEAS: @ 1ce )3 =0
| zimEf || FnEs | BRI

| #astMEst || A |

s008 AT+SAVETRANSLINE=0

=[: COM30 ~ 115200 ~ SHORE: CcoM30 A

5.2 Module build TCP SERVER to connect to PC as AP

No Remarks
In factory mode, module’s IP address is 192.168.4.1 when act as AP.
1 Check network status of PC, see below information means the connection between PC and module is ok.
AT command can be used to restore the factory state if user ever changed module’s parameter.
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[ Module recommends TCP server] :

Make sure PC is connected to the modules, then click "server settings" button.

Click “open multiple connections”(exiting transparent transmission mode is necessary) first, then click “built

server” to see below information. -
' [3 E103-W01 WIFESAEESRIEV1.2 — AR TR RAT— wu

@ pEEMZER R FREARAR

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

SOE6E APIRE StationiZ = Serveriz= ClientiZ &

2
- AT+CIPSNED=0, 10| B
®0: COM30 - 115200 - SORE: COM30
[PC connected with TCP server of module to transmit data] :
PC uses TCP&UDP test tool to build TCP server, target [P:192.168.4.1, port : 1001.
Click “connect” button, then the module should output as shown below: "0, CONNECT" (0 means connection
3 ID), indicating that clients (up to 5) are connected to the module.

PC transmits data, module outputs “+IPD,0,15:XXXXXXXX"” ( +IPD : command 0:connection ID 15 : data
package length XXXXXX : data )

Specified connection ID is necessary during transmitting : AT+CIPSEND=0,10 means transmitting 10-byte
data to connection 0.
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5.3 Usage of Smart Config
No. Remark
Smart Config enable user to use phone APP to configure module and connected with network with fast-speed.
| When module works at STATION mode, send“AT+CWSTARTSMART” to enter Smart Config mode , then the
configuration for module can be done by cellphone.
User only need to start EspTouchAPP ( download from Expressif systems ) on cellphone, then input router
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password on the APP to make connection between module and router.

[ E103-Wo01 WIFHSRESREVI? — SSiZEEFRiRamAT— T el ||

AL AT ¥ R AR 2

)
EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.
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© 2 Tl Tal €3 16:01

N

SSID is Hidden

Task result count

Esptouch is configuring, please
wait for a moment

Confirm

5.4 Usage of PWM

Steps

E103-WO01-IPX supports 4 channel PWM output, can be configured through the AT instruction to fast PWM cycle
(1~10ms) and duty cycle,
Steps: enter "peripheral control option" to configure parameters:

1 Period range 1000~10000 corresponds to 1ms~10ms
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2 Adjustment for duty cycle value Range of 0~222222 corresponding to 0ms~10ms (high level time~value*45ns)

Channel number range 1~4 indicates the number of currently enabled PWM channels, increasing from PWMO,
3 for example channel number is equal to 2, then PWMO0 and PWMI1 are enabled(channel number cannot be

changed after the first transmission)

Notes

1 The actual duty cycle = adjustment value for duty cycle *45ns/ cycle
The following figure shows the cycle for opening four channel is 10ms, the duty cycle is 50% for PWM.

2 Calling PWM command once again to modify the duty cycle.

Click “PWM output” after parameter-setting (AT+EBPWM=4, 10000, 111111, 111111, 111111, 111111).
( Please refer to the AT chapter for AT command )

Click “PWM output” one more time after parameter-setting to modify PWM output.

But channel number cannot be changed after the first setting.
Channel number after modifying other parameters must keep the same as the first set, otherwise the error is returned.

Notes: PWM channel cannot be closed after opening. It can be reset by reset command or re-power.

r_n] [l |
fin | LA1010 +10ms +20ms +30ms +40ms +50ms +60ms +70ms +80ms +90m

| 0-iBE 0

REOER |k

" £103-W01 WIFISREERE V) — SScEeETaRaRAT— ok’

@ EMZ AT TR AR A

EBVTE Chengdu Ebyte Electronic Technology Co.,Ltd.

SOAGT APIZE StationiZEH ServeriZ & ClientiZ® FHlEE

=218 ATHEBPYM=4, 10000, 111111, 111111, 111111, 111111 BEE0

=
Foioo AT+EEPWM=4, 10000, 111111, 111111, 111111, 111111 SR BEXE

=0: 115200 v SORE: coM30 I8
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5.5 Usage of GPIO
No. Remark

E103-WO01-IPX provide 5 GPIO interfaces: GPIO4\GPIO5\GPIO12\GPIO13\GPIO14 , and
1 GPIO4\GPIOS\GPIO12\GPIO14 and PWM pin cannot use at the same time.

For example, when PWM pin is operating, the GPIO is inoperable.
5 User can do pin’s status-setting (AT+EBIOSET) and obtain pin’s status (AT+EBIOGET) by using AT command.

Click “PIN_State Set” to set pin’s status;
3 Click “PIN_State Get” to get pin’s status.

EEos-w_m WIFISRESRE- V12 — ASZESETRERAT— RSN
! @  EMZ AR FREERAR
EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.
EmEse APIRE StationiZE Serverz s Clientiz® TSRS
L A+ EEIOGET=12
3o | AT+EBIOGET=12
5.6 Usage of ADC
No. Remark

1 E103-W01-IPX provides one ADC with 10-byte precision, with which 0.0V ~ 1.0V voltage can be detected.
2 User can get current ADC value by AT command (AT+EBADC), then obtain the real voltage by calculation.
3 Input voltage=ADC value/1024

For example ADC value is 45, so the really voltage is equal t045/1024=0.044V.
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5.7 Modify UART baud rate

No. Remark
E103-WO01-IPX module supports 10 standard UART baud rate.
1 The user must not set the baud rate out of the effective range, or there will be an issue when debugging .
If so, please reload the firmware or contact us for help.
) User can modify UART baud rate by sending AT+UART command.
For example: AT+UART=115200,8,1,0,0
3 For specific instructions, please refer to the AT command set.
9600
19200
38400
57600
Supporting baud rate 115200
230400
256000
460800
921600
NONE (default)
Parity EVEN
ODD
5 bits
6 bits
Data length T bits
8 bits
Stop bit 1 bit
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| | 2 bits

6 Specification for networking

6.1 Wi-fi role

No. Remark

1 E103-WO01-IPX supports AP mode (router) and STATION mode (wi-fi equipment).
At most 3 wi-fi devices can be supported when module works at AP mode.
E103-WO01-IPX including TCP Server, TCP Client and UDP as Socket.

2 At most 5 sockets can be connected when module works at TCP Server mode.
Based on TCP connection mechanism, if long time connection is needed, please use TCP heartbeat
bag.

6.2 Networking model

Module build TCP Client to connect with remote server when works at STATION mode(classic)

Can be used for home LOT, meter-reading, real-time monitoring etc.
Module can communicate with network server for real-time data.
User can operate module by real-time communication.
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L

gz
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Module build TCP Client to connect with wi-fi device when works at STATION mode

The same as type one, only difference is module build TCP server instead of TCP Client when works at STATION

mode.
At most 5 remote devices can be connected when module connects with network.
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STATION
TCP Server

Internet

WIFig&
WIFlig#&
®
®
®
WIFig#&

STATION mode to communicate with it.

One module build TCP Server when works at AP mode, and the other module build TCP Client when works at

the TCP Client.

The network model can be referred to as intra-module networking. A module in an AP mode can connect up to three
STATION:S, that is, up to four module devices in the network. The TCP Server can be established on any module under
the condition of completing the internal networking, and the remaining three modules can communicate with it using

AP
TCP Server

STATION
TCP Client

I 4

STATION
TCP Client

STATION
TCP Client
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7 AT command

Only list some special AT command for your reference, more AT command please refer to the official datasheet.

AT+EBPWM-PWM Set or modify

T+EBPWM=<channel num>,<period>,<duty0>[,<du
tyl>][,<duty2>][,<duty3>]

Parameter specification:

channel num: channel number

period: cycle (1000~10000corresponding
tol~10ms)

dutyO~duty3: PWMO~PWM3Duty cycle setting

(‘' high level time=duty*45ns )

Duty number should keep the same with channel
number.
Response:

First transmission response : PWM Start!
Non-first transmission response : OK

Error response : ERROR

Example: Set PWMO duty cycle 25% PWMI duty cycle 50% cycle 10ms

AT+EBPWM=2,10000,55555,111111

Notes : PWM cannot be closed after booting, and channel number cannot be modified.

AT+EBIOGET to get 10 input status

AT+EBIOGET=<gpio_num>

Parameter specification :

gpio_num : GPIO number, 4,5,12,13 and 14 are
available.
Response :

Oorl
OK

Example : AT+EBIOGET=4

Notes : The pins which could been used to be the PWM output, is not suitable for this command.

AT+EBIOSET to configure 10 output status

AT+EBIOSET=<gpio_num> , <value>

Parameter specification :

gpio_num : GPIO number, 4,5,12,13 and 14 are

available.
Value: Pin status can be configure to 0,1

Response : OK

Example : AT+EBIOSET=4 , 1

Notes : The pins which could been used to be the PWM output, is not suitable for this command.

AT+EBADC to get ADC value

AT+EBADC

Parameter specification :
Range of input voltage : DC 0.0V~1.0V
Response :

45 ( real voltage=45/1024 )
OK

Example : AT+EBADC

AT+EBSTATE register GP1I013 as Wi-Fi indicator
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Parameter specification :
en:
Setting to 1 indicates set GPIO13 as wi-fi status

AT+EBSTATE=<en> indif:ator. o .
Setting to 0 indicates cancel for set GPIO13 as wi-fi

status indicator.

Response : OK

Example : AT+EBSTATE=1

Notes : After setting GPIO13 as wi-fi indicator, the 1O operation is forbidden.

8 Hardware design

® [tis 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 that between the recommended supply voltage, if exceeding the maximum,
the module will be permanently damaged;

® Please check the stability of the power supply. Voltage can not fluctuate greatly and 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;

® Bottom Layer 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;

® Ifthe communication line uses a 5V level, a 1k-5.1k resistor must be connected in series (not recommended, there is
still a risk of damage);

® 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.
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9 FAQ

9.1 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

The power supply low voltage under room temperature is lower than recommended value, the lower the voltage, the

([ ]
([ ]
([ ]
([
([ ]
([
distance);
([
lower the transmitting power;
[

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

9.2 Module is easy to damage

Please check the power supply and ensure it is within the recommended range. Voltage higher than the peak will lead

Please check the stability of power supply and ensure the voltage not to fluctuate too much.

Please make sure anti-static measures are taken when installing and using, high frequency devices have electrostatic

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

[
to a permanent damage to the module.
[ ]
[ ]
susceptibility.
[ ]
[ ]

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

9.3 BER(Bit Error Rate) is high

Here 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.

10 Production guidance

10.1 Reflow soldering temperature

Profile Feature Feature Sn-Pb Assembly Pb-Free Assembly
Solder Paste Solder paste Sn63/Pb37 Sn96.5/Ag3/Cu0.5
Preheat Temperature min  (Tsmin) Min preheating temp. 100°C 150°C
Preheat temperature max (Tsmax) Max preheating temp. 150°C 200°C
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Preheat Time (Tsmin to Tsmax)(ts) Preheating time 60-120 sec 60-120 sec
Average ramp-up rate(Tsmax to Tp) Average ramp-up rate 3°C/second max 3°C/second max
Liquidous Temperature (TL) Liquid phase temp 183°C 217°C
Time (tL) Maintained Above (TL) Time beIO\:\i/r:;qwd phase 60-90 sec 30-90 sec
Peak temperature (Tp) Peak temp 220-235°C 230-250°C

Aveage ramp-down rate (Tp to Tsmax)

Average ramp-down rate

6°C/second max

6°C/second max

_ Time to peak . .
Time 25°C to peak temperature 6 minutes max 8 minutes max
temperature for 25°C
10.2 Reflow soldering curve
TP frmmmm e e e e e
Critical Zone
TLto Tp
ﬁ TL """""""""""""""""""""""""""""
2 TSmax
= . b
@ .
L .
g Tsmin
E |1 A
- ts
Preheat
25
t 25°C to Peak
Time c—>
11 E103 series
TX power Distance | communication Size Size
Model IC Frequency Hz
dBm km protocol mm mm
E103-WO01-IPX ESP8266EX 2.4G 20 0.1 802.11b/g/n 16 * 24 Ceramic/IPX
E103-W02-DTU CC3200 2.4G 0.1W 0.3 802.11 b/g/n 82*62*25 SMA-K
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E103-W02 CC3200 2.4G 20 0.3 802.11b/g/n 19 * 27 PCB/IPX

E103-W01 ESP8266EX 2.4G 20 0.1 802.11b/g/n 16*24 PCB

12 Antenna recommendation

12.1 Recommendation

The antenna is an important role in the communication process. A good antenna can largely improve the
communication system. Therefore, we recommend some antennas for wireless modules with excellent performance and

reasonable price.

Frequency . . . .
Model No. Type ” Interface Gain dBi Hright Cable Function feature
v4
Flexible
TX2400-NP-5010 2.4G SMA-J 2 50*10mm - FPC soft antenna
Antenna
Sucker . .
TX2400-XP-150 2.4G SMA-] 3.5 15cm 150cm High Gain
antenna
Rubber . .
TX2400-JK-20 2.4G SMA-J 3 200mm - Flexible&omnidirectional
antenna
Rubber . .
TX2400-JK-11 2.4G SMA-J 2.5 110mm - Flexible&omnidirectional
antenna
Rubber Short straight
TX2400-JZ-3 2.4G SMA-] 2 30mm - . K
antenna &omnidirectional

12.2 Antenna selection

The default OR resistor is soldered as shown above (left), and the antenna interface is ceramic antenna. If you need to

change the antenna interface mode to IPEX, please change the OR resistor to the above (right).
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13 Package

v 3
0 44501 [ ] 48.5+0.1
? T
1.5 4 3.40%0.1
—>| | — |l —> <
- 1
25.0(44.0
I ‘ | ‘ Unit: mm
20.0 I l 17.0 | Each Tray: 800 pcs
Revision history
Version Date Description Issued by
1.00 - Initial version huaa
1.10 2018-5-25 Content update huaa
1.20 2018-11-2 new version update Huaa
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About us

Technical support: support@cdebyte.com

Documents and RF Setting download link:: www.ebyte.com

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

Office Hotline:028-64146160  ext. 821

Web: www.ebyte.com
Address: Innovation Center D347, 4# XI-XIN Road,Chengdu, Sichuan, China

@) °
E%E Chengdu Ebyte Electronic Technology Co.,Ltd.
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