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Disclaimer and Copyright Notice

The information in this document, including the URL addresses for reference, is subject to change without notice.
this document is provided ‘as is” without warranty of any kind, including any warranty of merchantability, fitness for a
particular purpose, or non-infringement, and any warranty that any proposal, specification, or sample is referred to
elsewhere. This document is provided without warranty of any kind, including any warranty of merchantability, fitness
for a particular purpose or non-infringement, and any warranty mentioned elsewhere in any proposal, specification or
sample. This document does not grant any licence, express or implied, by estoppel or otherwise, to use any intellectual
property.

The test data in this document is obtained from tests conducted in the laboratory of EBYTE, and the actual results
may vary slightly.

All trade names, trademarks and registered trademarks mentioned herein are the property of their respective owners
and are hereby acknowledged.

The final right of interpretation belongs to Chengdu Ebyte Electronic Technology Co.,Ltd.

Notes:

The contents of this manual are subject to change due to product version upgrade or other reasons. Chengdu Ebyte
Electronic Technology Co.,Ltd. reserves the right to make changes to the contents of this manual without notice or
prompting. EBYTE makes every effort to provide accurate information in this manual, however, EBYTE does not
warrant that the contents of this manual are error-free, and all statements, information and recommendations in this

manual do not constitute any warranty, express or implied.

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 1
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1 Overview

1.1 Introduction

E04-400/900M20S is a wireless communication module designed based on STMicroelectronics' newly launched

STM32WL33KCV6 (ARM Cortex-M0+) SoC, which is characterised by far-reaching communication, low standby

power consumption, strong anti-jamming capability, rich interface resources, strong processing capability and small form

factor. It is also suitable for 433/470/868/915MHz band chip wireless module, using industrial-grade high-precision
32.768KHz and 48MHz crystals to ensure the stable operation of the module.

E04-400/900M20S wireless communication module needs user's secondary development, which can be widely used

in IOT industry.

T 20002,
E04-400M20S Eé((Y:»T)'E E E04-900M20S EI<3(<\:()>':'E E
I+ I+
Eif@k S00000000000K § E}Z% SX00000000000K §
E04-400M20S E04-900M20S

1.2 Features

®  Ideal conditions for communication distances up to 3.5km;

® Maximum transmit power 20dBm;

®  Air Rate: 0.1 ~ 600kbps;

®  Supports global licence-free ISM 433/470/868/915MHz bands;

®  Modulation: 2(G)FSK, 4(G)FSK, OOK, ASK, D-BPSK, DSSS, 1/Q channel data access;

®  Supports protocols: W-MBUS, Sigfox, Mioty, KNX-RF, IEEE 802.15.4g, etc;

®  Supports 2.8~3.6V power supply, any power supply greater than 3.3V can ensure the best performance;

®  The external crystal uses 32.768KHz high-precision industrial-grade crystal and 48MHz active
temperature-compensated crystal to ensure the stable operation of the module;

® 14.0*20.0*%2.7mm small-size SMD package, facilitating system integration and development;

®  Industrial-grade standard design, supporting long time use at -40~+85°C;

®  Dual antennas are optional (IPEX/stamp hole), which is convenient for users' secondary development and facilitates
system integration development;

1.3 Application

®  Smart Cities/Municipal Infrastructure;

®  Industrial applications/building automation/power distribution automation;

®  Building security systems;

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 2
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®  Smart lighting/street lighting;
Asset tracking;

Home energy management systems;

Smart home and alarm systems;

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 3
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2 Specification parameters

2.1 RF parameters

RF parameters Parameters Remark
E04-400M20S
Working 413~478 MHz Supports ISM bands
Frequency
E04-900M20S
Working 850~930 MHz Supports ISM bands
Frequency
Transmitting power 0~20 dBm The software is adjustable and requires user-developed settings.
Receiver sensitivity -132 dBm @1%BER
Communication Clear and open environment, maximum power, antenna gain 3.5dBi, height 2m, airspeed
distance 3300 meters 1.2kbps.

2.2 Hardware parameters

Hardware
Parameters Remark
parameters
IC full name STM32WL33KCV6 -
Core ARM Cortex-M0+ -
FLASH 256 KB -
RAM 32KB -
Crystal
Oscillation 48MHz/32.768KHz External Crystals
frequency
Size 14 * 20 mm -
Antenna IPEX/Stamp Hole The equivalent impedance is about 50€.
Communications
terface UART. SPI. I’C. GPIO. ADC User-developed settings are required.
Package SMD Stamp Hole -
Weights 1.2g *0.1g

2.3 Electrical parameters

Typic | Maxi
Electrical Minimum
al mum Unit
parameters Value
Value | Value

Remark

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd.
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S

Suppl =3.3V guarantees output power, exceeding 3.6V may damage
PPY 2.8 33 3.6 v & pHtp £ Y .
Voltage module
Communicat i
) - 33 - v Use of 5.0V TTL recommended plus level shifting
ions Level
Transmitting
- 150 - mA Instantaneous power consumption
Current
Receiving
- 18 - mA -
Current
Sleeping
- 2.5 - LA -
Current
Operatin
P £ -40 20 85 C -
Temperature
Operatin
P o & 10 60 90 % -
Humidity
Storage
-40 20 125 C -
Temperature

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd.
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3 Mechanical Dimensions and Pin Definitions

14.0+£0.2mm 2.71T0.2m
11.00
1 30 30 1
2 IPX 29 29 2
3 28 5] il 28 3
4 27 ] 27 4
5 26 ] 26 5
£ 6 25 ; 25 s
E 7 24 i 24 7
o~ u
o 8 23 il 23 8
H
e 9 22 ] 22 9
o n
™~ 10 21 il 21 10
1" 20 : 20 1"
12 19 19 12 T
3 1.27
13 18 1l 18 13 .
14 17 ] 17 14
15 16 ] 16 15 T
|| 1.2
Toppad: 59 Bottompad: g Uk i
- pad quantity : 30
060D Jo.80 060D | [o.80 Tolerance value : X.X+0.2mm
X.XX£0.05mm
Pin Number | Pin Name Pin Direction Pin Usage
1 NC - -
2 NRST Input Chip reset trigger input pin, active low
3 NC - -
4 NC - -
5 NC - -
6 NC - -
7 NC - -
Configurable general-purpose 1O ports (see STM32WL33KCV6 manual for
8 PAl Input/Output
details)
Configurable general-purpose 1O ports (see STM32WL33KCV6 manual for
9 PB2 Input/Output
details)
10 NC - -
Configurable general-purpose 10 ports (see STM32WL33KCV6 manual for
11 PBO Input/Output
details)
12 GND Output Ground, connected to power reference ground

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd.
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13 3.3V Input Power input, support 2.8~3.6V power supply
14 PA2 Input/Output Program debugging/download port SWDIO
15 PA3 Input/Output Program debugging/download port SWCLK
Configurable general-purpose 10 ports (see STM32WL33KCV6 manual for
16 PAO Input/Output )
details)
Configurable general-purpose 10 ports (see STM32WL33KCV6 manual for
17 PAl1l Input/Output )
details)
Configurable general-purpose 10 ports (see STM32WL33KCV6 manual for
18 PA10 Input/Output )
details)
Configurable general-purpose 10 ports (see STM32WL33KCV6 manual for
19 PA9 Input/Output )
details)
Configurable general-purpose 1O ports (see STM32WL33KCV6 manual for
20 PAS Input/Output
details)
Configurable general-purpose 1O ports (see STM32WL33KCV6 manual for
21 PB15 Input/Output
details)
Configurable general-purpose 1O ports (see STM32WL33KCV6 manual for
22 PB14 Input/Output
details)
23 NC - -
Configurable general-purpose 1O ports (see STM32WL33KCV6 manual for
24 PB6 Input/Output )
details)
Configurable general-purpose 1O ports (see STM32WL33KCV6 manual for
25 PB7 Input/Output )
details)
26 NC - -
27 NC - -
28 GND Output Ground, connect to power reference ground.
Antenna connector, stamp hole (50Q characteristic impedance), to IPEX-1
29 ANT Output
connector.
30 GND Output Ground, connected to power reference ground

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd.
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4 Basic Applications

4.1 Basic Circuit Wiring Diagram

E04-xxxM20S MCU

2 PAg-------- »—{sworo
vee PA3 Q ———————— ——swclk
e 1343 3v
1 vee
I 12 1GND
(E) NRST —<2 - — - - — - = —101

GND}— — —I ————— —]eND

GND

Note: Users can develop the general-purpose GPIO ports into relevant function pins according to the requirements.

4.2 ST-LINK programme download/debugging wiring diagram

To download the programme, connect VCC, GND, SWCLK and SWDIO pins.

E04-xxxM20S ST-LINK
“(r( 13
3.3V pa2 |14 $&<------- »—{swoio
l L XN E D A —Jswewk
T 2 |ens GND}— — _—l— ————— —anp
= GND
GND

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 8
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5 Basic operations

5.1 Hardware Designs

® |t is recommended to use a DC regulated power supply to power this module, the power supply ripple factor should
be as small as possible, and the module should be reliably grounded;

® Please pay attention to the correct connection of the positive and negative terminals of the power supply, if reversed
it may cause permanent damage to the module;

®  Please check the power supply to ensure that it is between the recommended supply voltages, if it exceeds the
maximum value it may cause permanent damage to the module;

®  Check the stability of the power supply to ensure that the voltage does not fluctuate significantly and frequently;

®  When designing the power supply circuit for the module, it is often recommended to keep more than 30% of the
residual capacity, and the whole machine is conducive to long-term stable operation;

®  Modules should be kept as far as possible from power supplies, transformers, high-frequency alignments and other
parts with high electromagnetic interference;

® High-frequency digital alignment, high-frequency analogue alignment, power supply alignment must be avoided
below the module, if it is really necessary to go through the module below, assuming that the module is welded in
the Top Layer, the Top Layer in the contact part of the module to lay the ground copper (all paved with copper and a
good ground), it must be close to the digital part of the module and alignment in the Bottom Layer;

®  Assuming that the module is soldered or placed in the Top Layer, it is also a mistake to route the wires randomly in
the Bottom Layer or any other layer, which will affect the spuriousness of the module as well as the reception
sensitivity to varying degrees;

® tis assumed that the module is surrounded by large electromagnetic interference devices will also greatly affect the
performance of the module, according to the intensity of the interference is recommended to stay away from the
module, if the situation permits you can do appropriate isolation and shielding;

®  Assuming that there is a large electromagnetic interference around the module alignment (high-frequency digital,
high-frequency analogue, power supply alignment) will also greatly affect the performance of the module,
according to the intensity of the interference is recommended to stay away from the module, if the situation permits
you can do appropriate isolation and shielding;

® [f5V level is used for the communication line, 1k-5.1k resistors must be connected in series (not recommended,
there is still a risk of damage);

®  Try to stay away from TTL protocols where part of the physical layer is also 2.4GHz, e.g. USB3.0;

®  The antenna mounting structure has a large impact on the module performance, make sure the antenna is exposed,
preferably vertically upwards. When the module is installed inside the chassis, a good quality antenna extension
cable can be used to extend the antenna to the outside of the chassis;

®  The antenna must not be installed inside the metal casing, which will result in a great weakening of the transmission
distance.

®  [f the module is externally connected to an MCU, it is recommended to add a 200R protection resistor to the
RXD/TXD of the external MCU.

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 9
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5.2 Software development

®  Software related demo, please download and use it from the official website according to the description of software

related guide.

®  This document is based on the production of demo synchronous production, used to assist the development of

E04-400/900M20S, if the subsequent official SDK has a new use, please follow the official documents.
5.2.1 Preparation of tools

® E04-400/900M20S Module
® ST-LINK V2
® JAR EW for ARM version 8.40.1

5.2.2 SDK package installation

1.Download the SDK package SPIRIT3-DK-Setup-0.9.3.1 and install SPIRIT3-DK-Setup-0.9.3.1.exe.

~

R ERHEE =3 Fh
5 SPIRIT3_SDK v0.9.3_ALPHA v0.1.pdf 2022/8/9 11:39 Micrasoft Edge PDF .. 3274 KB
15 SPIRIT3-DK-Setup-0.9.3.1 (1).exe | 2022/8/17 16:02 HEEs 130,352 KB

jﬂ Setup - SPIRIT3-DK 0.9.3.1 =

'-"Tlx

License Agreement
FPlease read the following important infermation before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

License Agreement

IMPORTANT-READ CAREFULLY:

[This Production Limited License Agreement ("PLLA") for ST materials is made
between you on behalf of yourself ar on behalf of any entity by which you are
employed or engaged (collectively referred to in this PLLA as ™You" or 38

icemzee? and STWicroelectrenice Imternational NV, a conpany L7

®)1 accept the agreement

Ol do not accept the agreement

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 10
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i Setup - SPIRIT3-DK 0.9.3. . >

Select Additional Tasks ﬁ
Which additional tasks should be performed? -

Select the additional tasks you would like Setup to perform while instaliing
SPIRIT3-DK 0.9.3.1, then click Next.

Additional icons:

[ create a desktop shortcut

< Back Hext > Cancel

2.After the installation is completed, the SDK is installed in C:\Users\Administrator\ST (default installation path), after
the installation of Navigator and GUI software, which Navigator can be used to describe the SDK, the GUI can be used
with the CLI firmware in the SDK for the debugging of RF parameters.

557 SPIRITS Navigator v09.3 - o x

b
high performa
; led for RF Suwmary
ned to operate in b
Device System Packet
Tt =iy T mods = N/A

ingle-core ure embedding an Arm
operate up to 64 MHz

Baud rate = 0 bps
TAL freq = WA Hz
Tevice = WA

G S config = WA

radio state = Unknown

System settings  Radio settings  Data coding  Packet settings | ald) Radio test KX packet tast  TU packet tast  Wakewp KX packet test RSSI | sib

symhbol Value Unit ™ Seart
SMPS configuration  SMPS | 1400 v mv TH Hod Start
B Start
XTAL speed faw  [480 MHz
Refrach state

XTAL offset XTALgtser |0 Hz

Estinate ATAL freguency
TX path Tpan | TXHP. v

Confiz

2024-03-28

Administrator » ST »

£ For

W8 SPIRIT3-DK 0.8.3.1.zip
SPIRIT3-DK 0.9.3.1
RF-Flasher Utility 4.3.0

+
+

3.Go to the installation path, delete the initial SDK package installed (customers can skip this step if they need to develop
from scratch), and replace it with the SDK demo version provided by EVERBUILT official website.

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 11
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dministrator » ST »

EiR AR =3
8 SPIRIT3-DK 0.9.3.1zip 2024/3/28 15:44

SPIRIT3-DK 0.9.3.1
RF-Flasher Utility 4.3.0

20241111
2024/3/28

xh
422,087 KB
B8 SPIRIT3-DK 0931 zip - 36055 T OBE GE WE b 2 =1
B 0 A ©
&m WES —@sE A EHE In
& @ := WserT-Dkoo3 B NAERaTRETE
= TR as—MERERT EREn
AT ’ CA\Users\Administrator. \Spirit3_CLI_Projectbin
SPIRIT3-DK 09.3.1 B A 2024-01-19 1101
2258 %%
HMEHE: 2022628512, 1407:54
BREAT:
22258 FH
| pmeiE: 2022588128, 140754
a0 I ERER =
SHESA) | 2EAN0  2SERE0 WEO

4.Install the RF-Flasher Utility-4.3.0.0-Setup.exe downloaded from EVERBUILT official website for burning firmware,
the installation path is still C:\Users\Administrator\ST (default installation path).

swork » SPIRIT3 » E04-400M20S

-~

=

[{ET RF-Flasher Utility-4.3.0.0-Setup.exe ]
43 SPIRIT3_SDK v0.9.3 ALPHA v0.1.pdf
15 SPIRIT3-DK-Setup-0.9.3.1 (1).exe

L O

e EE E-Sidl) Foh

2022/4/5 17:44 REERE 27,966 KB
2022/8/9 11:39 Microsoft Edge PDF ... 3,274 KB
2022/8/17 16:02 MEERF 130,352 KB

5.Merge EWARM_ SPIRIT3 DFP Flasherl.0.0.zip under the path C:\Users\Administrator\ST\Flashloaders to the path of

=t B Easiy wE
yram Files » 1AR Systems > Embedded Workbench »
= BHAS ] Hh
e o) B8 EWARM SPIRIT3 DFP_Fla.. - 360754 X# Bt @8 BB Lid i m B
o arm 2024/3/1 9: < Lt
common 2024/3/1 9: E a a
»
install-info 2024/3/1 9: E E 74
# [ EWARM_STM32WL3xCC_V1.0.0zip.exe 2023/10/9 1 E WER —BRE L EREE IR
i 4
4 # (8 = M EWARM_SPIRIT3_DFP_Flasher1.0.0zip - $5thss 6089 KB vV
=il A R ] Hxam
- (LRER) b3
am bS53 2022-06-23 15:16
= SR - X

Bir84 14 MRS
 ERERRPESIHR)
9 BRTRETLHS)

B LRSI

4
i
i
m

IETERE 32 MBI 36030 313 Embedded Workbench

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd.
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5.2.3 Engineering Options

1.Go to the SDK installation path, under \Projects\SDK\Library Examples\EWARM\STEVAL-S38681V1 path, use IAR

to open the Library Examples.eww file.

]
File Edit View Project ST-link Tools Window Help

DoR@ = XEN SC 2 $ Q25020 RO =0 > i,

Waorkspace ¥ 3 X | system spirith.c x  r_device itc SDK BasicGeneric RX.c | SDK_BasicGeneric TX.c timer_utils.c stimitc SDK BasicGenericreadmetst SDK_Chatreadmeitdt  SDK_WMBUSSTD_RX.C | ere dwkup_rf.c  SDE_Chat.c
SDK_BasicGeneric_RX b
Files. - MR

B @ Library_Examples - SDK_BasicGeneric_RX v

spirit3_evb_bution.c
spiritd_evh_com.c
spiritd_evb_io.c
spiritd_svb_led.c
startup_spirith.c
system_spitit3.c
aripheral_Drivers
i

driver_hal_fir.c
i_driver_hal_tim_ex.c
i_driver_hal_uartc
B rt_driver_hal_uart_exc
tf_driver_ll_lpawur_rfip.c
tf_driver_ll_packet_suhghz.c
i_dlriver_l_radin_subghz.c
— 1 _driver_l_sequencer.c
ri_driver_|_utils.c
= @ EBVTE
L@ [ ebyte_uarc
2 i Middlewares
B HAL
| = context_switch s
hal_miscutil ¢

[abidbdnldd

5

#include ™
driver_hal_gpio.c #include "
driver_hal_power_manager.c #include "
driver_hal_rcce #include

#include "
#include "

#define VALIDITY
#dsfine CONFIG_HW_HSE TUN

#define VALIDITY_LOCATION
#define TRIMMING_LOCATION
#define MR_TRIMMING_LOCATION Ox

#define MATN REGULATOR_TRIM Pos (0
#define MATN REGULATOR_TRIM Msk
#define SMPS_TRIM Pos

< MATN_REGULATOR_TRIM_Pos)

osalc v #desine SMES_TRIM Msk (0x07 << SMPS_TRIM_ Pos)
S i #define LSI LEMU TRIM Pos (8)
[ Librany_Examples <
Build
Messages File Line

Note: Only demo routines modified at SDK BasicGeneric_RX are provided.

5.2.4 Compiling and Burning

1.The compilation is consistent with the normal compilation of IAR, and there are two ways to burn, one is to directly
use IAR to select ST-LINK to burn, and the other is to use the previously installed burning software to burn. Under the
path of \Projects\SDK\Library Examples\EWARM\STEVAL-S38681VI\SDK BasicGeneric RX\Exe, find
SDK_BasicGeneric_RX.bin, this is the firmware we generated and need to burn, open the \RF-\Flasher Utility 4.3.3.0.
Flasher Utility 4.3.0\Application path under the RF-Flasher GUI.exe, into the burning tool interface, the burning mode
selected for the SWD mode.

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 13
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Select Tnege file Mo Tnage File loaded

Flash from Address: 010040000 Flesh
CImC Address
List of conneoted interfaces
u]
e Tnter face: K11 BAC Address: Start: 0¢00D00D000D0 — End: Ox
Verify
[IMass erase Select W11
[ Readont Protaction
[ vpdate Devios Mamory Vneeleot ALL HAC Flash Location
[ Plugtflay Mode
Save MAC Addr es= Log
Tavert 41l v e
Sat Mae Address
Flash Programaing Derice ID: Device Type Interface
Davics Memory  Image File  Conparc Devise Henory with Tnace File  Compare Two Files  Bootloader/UTE
Start Addreszs [1;10040000 | size [nz000 | Oentive Memory [ head
0 1 2 3 4 6 7 8 9 10 n 12 13
<
Boards completed: 0/0
Shew Log
o Ri-Hasher Utilty v4.50
File | Tools Help
Open File.. cul+o
ok Flash from Address: 0:10040000 Flat
Save File As. Ctrl+S
Close File ctrlsC [ WC Addrezs
Compare Two files. Crl+T  List of connected interfaces
Quit arsQ |3
NS Interface: ALl WAC Address Start: 0000000000000 = Ead: 0:
Verify
[Mazs srase Seleot ALL
[ Readout Protection
[ Update Device Memory T WAC Flash Location
[ Flugtlay Mode
Save WAC Adires= Log
Tnvert ALl omey
Set Mac Address
Flash Programming Device ID: Device Type Interface:
Device Memory | Inage File  Conpare Device Menory with Inas File  Conpare Two Files  Bostloader/OTP
Start Address [0:10040000 | size [aca000 | O Entize enory Read
0 1 2 3 4 6 7 8 £l 10 n 12 13

<

Boards completed: 0/0

3.Click on Flash Burning
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Fle Tools Help

Select Tnage fileC:

- o
o e S — T
] ™ CIWC ddress
List of sommssted fnterfases
=]
Taterfece: AL ¥ mac adiress Start. 000000300000 ~ End: D=CO000O0NE00
Select &ll
Beadout Protection
[ Vpdate Devies Mancry Py
O] Flughtlay Rede
Tawert A1
tinestumy
Set Maa Mddress
Flush Renery Programsing Device 10: s Device Type: Spiritd s flach address: ORIOTEEEE) : STtk
1w
Devics Memory  Inage Fila | Compare Davics Mesery vith Tnage Fils  Conpars Trs Files | Bestloader/UTP
Start Address 010040000 | siee [oaz00 | O ative wonory | Bend Feite
0 1 2 3 4 5 6 7 8 L] 0 n 12 13 14 15 Ascit
Beards eenpleted: 0/1 o
Shor Log
Al [ tosdteg
> Device connectea
S Log.
ng -> SUCCESS (Flash Programmed in 0.71246€ sec.) T 7]
n -> SUCCESS
5.509: Flash cperation finished!
T1UUNEND FIASH OFERATIONS:sins

At this point, the burn is complete.
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6 FAQ

6.1 Unsatisfactory transmission distance

When there are linear communication barriers, the communication distance will decay accordingly;

Temperature, humidity, and co-channel interference, which can lead to higher communication packet loss;

The ground absorbs and reflects radio waves, and the test effect is poorer near the ground;

Seawater has a strong ability to absorb radio waves, so the effect of the seaside test is poor;

Metal objects near the antenna, or placed in a metal casing, the signal attenuation will be very serious;

Wrong power register setting, air rate setting is too high (the higher the air rate, the closer the distance);

The low voltage of the power supply at room temperature is lower than the recommended value, the lower the
voltage, the lower the power generation;

The antenna used is poorly matched to the module or the antenna itself is of poor quality.

6.2 Modules are vulnerable

Please check the power supply to ensure that it is between the recommended supply voltages, exceeding the
maximum value can cause permanent damage to the module;

Please check the stability of the power supply, the voltage should not fluctuate significantly and frequently;

Please ensure that the installation and use of the process of anti-static operation, high-frequency devices
electrostatic sensitivity;

Please ensure that the installation and use of the process of humidity should not be too high, part of the components
for humidity-sensitive devices;

If there is no special demand, it is not recommended to use it under too high or too low temperature.

6.3 BER is too high

There is interference from the same frequency signal nearby, stay away from the interference source or modify the
frequency and channel to avoid interference;

SPI clock waveform is not standard, check whether there is interference on the SPI line, and the SPI bus line should
not be too long;

The unsatisfactory power supply may also cause garbled code, make sure the reliability of the power supply;

Poor quality or too long extension cable or feeder cable may also cause high BER.

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd. 16
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7 Welding instructions

7.1 Reflow temperature

Profile Feature

Curve characteristic

Sn-Pb Assembly

Pb-Free Assembly

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

Average ramp-up rate(Tsmax to Tp)

Average rate of increase

3°C/second max

3°C/second max

Liquidous Temperature (TL) Liquid phase temperature 183°C 217°C
Time (tL) Maintained Above (TL) Time above the liquid phase line 60-90 sec 30-90 sec
Peak temperature (Tp) Peak temperature 220-235C 230-250°C
Aveage ramp-down rate (Tp to Tsmax) Average rate of decline 6°C/second max 6°C/second max

Time 25°C to peak temperature

Time from 25°C to peak temperature

6 minutes max

8 minutes max

7.2 Reflow Profile

Critical Zone
Ramp—up : TLto Tp
ﬂ T, [Fo=Faiisssssrnessasnsin e rdseasdetarsensnsdsnes tLé
E TSmax i
- 2 I :
M ) H
o : :
2 TSmin 5 :
E |1 A . g
- — :
Preheat 3
Ramp-down
25 :
t 25 to Peak 3

Time

—=>
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8 Related Models
Carrier Transmitting Testing Product o
) ) ) Package ) Communications
Model Chip frequencies power Distance Size
form interface
Hz dBm km mm
E77-400M | STM32WLE5C UART. SPI. I’C.
433/470M 22 5.6 SMD 14*20
228 CU6 GPIO. ADC
E77-900M | STM32WLE5C UART. SPI. I’C.
868/915M 22 5.6 SMD 14*20
228 CU6 GPIO. ADC

9 Antenna Guide

9.1 Antenna Recommendations

Antenna is an important role in the communication process, often poor-quality antenna will have a great impact

on the communication system, so we recommend some of the antenna as a supporting our wireless module and the

performance is more excellent and reasonably priced antenna.

Frequency Gain Heights Feeders
Model Type Interface Functional features
Hz dBi mm cm
Flexible Built-in flexible, FPC soft
TX433-NP-4310 433M Soldered 2.0 43.8%9.5 -
Antenna antenna
Glue Stick Ultra Short Straight,
TX433-1Z-5 433M SMA-J 2.0 52 -
Antenna Omni-Directional Antenna
Glue Stick Ultra Short Straight,
TX433-J2G-6 433M SMA-J 2.5 62 -
Antenna Omni-Directional Antenna
Glue Stick Bending Rubber Stick,
TX433-JW-5 433M SMA-J 2.0 50 -
Antenna Omni-Directional Antenna
Glue Stick Bending Rubber Stick,
TX433-JIWG-7 433M SMA-J 2.5 75 -
Antenna Omni-Directional Antenna
Glue Stick Bendable Rubber Stick,
TX433-JK-11 433M SMA-J 2.5 110 -
Antenna Omnidirectional Antenna
Glue Stick Bendable Rubber Stick,
TX433-JK-20 433M SMA-J 3.0 210 -
Antenna Omnidirectional Antenna
Suction Cup Small Suction Cup
TX433-XPL-100 433M SMA-J 3.5 185 100
Antenna Antenna, Cost Effective
Suction Cup Neutral suction cup
TX433-XP-200 433M SMA-J 4.0 190 200
Antenna antenna, low loss

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd.
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Suction Cup Large suction cup antenna,
TX433-XPH-300 433M SMA-J 6.0 965 300
Antenna high gain
Flexible Built-in flexible, FPC soft
TX900-FPC-4420 868/915M IPEX-1 3.0 20*44 15
Antenna antenna
Flexible Built-in flexible, FPC soft
TX915-FPC-4510 915M IPEX-1 2.0 10*45 8.5
Antenna antenna
Flexible Built-in flexible, FPC soft
TX915-FPC-8521 915M IPEX-1 4.0 21*85 14
Antenna antenna
Glue Stick Ultra Short Straight,
TX868-JZ-5 868M SMA-J 2.0 52 -
Antenna Omni-Directional Antenna
Glue Stick Ultra Short Straight,
TX915-JZ-5 868M SMA-J 2.0 52 -
Antenna Omni-Directional Antenna
Glue Stick Bending Rubber Stick,
TX868-JKD-20 868M SMA-J 3.0 200 -
Antenna Omni-Directional Antenna
Glue Stick Bending Rubber Stick,
TX915-JKD-20 915M SMA-J 3.5 200 -
Antenna Omni-Directional Antenna
Glue Stick Bending Rubber Stick,
TX915-JKS-20 915M SMA-J 3.0 200 -
Antenna Omni-Directional Antenna
Suction Cup Small Suction Cup
TX868-XPL-100 868M SMA-J 3.5 290 100
Antenna Antenna, Cost Effective
Suction Cup Small Suction Cup
TX915-XPL-100 868M SMA-J 3.5 260 100
Antenna Antenna, Cost Effective

10 Batch packing method

A 330+0.2 I I J

44.5%0.1 47.5%0.1

L5 4 3.940.1

= | > -

ol L

r

26,0 |44.0

1 Unit: mm

240 18.4 Each Tray: 500 pcs
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About us

Hot line:4000-330-990
Technical support: support@cdebyte.com

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

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

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

() ©

EBY T TE ChengduEbyte Electronic Technology Co.,Ltd.

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co.,Ltd.

20


https://www.cdebyte.com

	Disclaimer and Copyright Notice
	1 Overview
	1.1 Introduction
	1.2 Features
	1.3 Application

	2 Specification parameters
	2.1 RF parameters
	2.2 Hardware parameters
	2.3 Electrical parameters

	3 Mechanical Dimensions and Pin Definitions
	4 Basic Applications
	4.1 Basic Circuit Wiring Diagram
	4.2 ST-LINK programme download/debugging wiring di

	5 Basic operations
	5.1 Hardware Designs
	5.2 Software development
	5.2.1 Preparation of tools
	5.2.2 SDK package installation
	5.2.3 Engineering Options
	5.2.4 Compiling and Burning

	6 FAQ
	6.1 Unsatisfactory transmission distance
	6.2 Modules are vulnerable
	6.3 BER is too high

	7 Welding instructions
	7.1 Reflow temperature
	7.2 Reflow Profile

	8 Related Models
	9 Antenna Guide
	9.1 Antenna Recommendations

	10 Batch packing method
	Revision history
	About us

