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 Application Note  

Title: EM9209 Module Description 
Product Family: Wireless & Sensing 

Part Number: EM9209 

Keywords: EM9209, Zoe, Long Range  

  

 
 

Description  

 

The EM9209 is a single-chip low-power transceiver 
dedicated to digital data communications in the 2.45 GHz 
ISM band. It uses a FSK modulation with programmable 
bit rate from 1.2 to 72 kb/s, including a high sensitivity 
mode with programmable bit rate up to 12kbps achieving 
a sensitivity down to -115dBm. 
A fully integrated power amplifier achieves +10dBm output 
power, achieving a 125dBm link budget allowing long 
range half duplex radio link. 
 
 
 

 
 
The EM9209 module provides a full integration of the 
EM9209 low power RF Transceiver from EM 
Microelectronic into a dedicated application PCB.  
It offers a plug and play solution for a quick and easy 
evaluation or any application using the EM9209 without 
any additional hardware or RF layout. 
 
 
 
 
 
 

Features 

Low power 2.4 GHz high sensitivity transceiver module 
From -20 to +10 dBm output power in 8 programmable steps 
No external Power Amplifier required 
Integrated 26MHz crystal oscillator 
Integrated matching network 
RF output for 50 Ω antenna or RF SMA connector 
11 castellisation pads  
 

Electrical characteristics 

Parameter Min Typ Max Unit 

Operating power supply 1.9 2.5 3.6 V 

Consumption 

powerdown   1 µA 

Standby   140  µA 

Transmit mode -1dBm  11  mA 

Transmit mode +10dBm  36  mA 

Receive mode – Normal sensitivity mode  7  mA 

Receive mode – High sensitivity mode  8  mA 

RF characteristics 

Operating frequency 2400  2480 MHz 

Number of RF channels 20 

Modulation type FSK 

RF Datarate 1.2  72 kbps 

Output power -20  10 dBm 

Output power steps  8   

Sensitivity   -115  dBm 

Please refer to EM9209 datasheet for additional information 
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Module Electrical Schematic 

 
The EM9209 features all the components for any EM9209 high sensitivity application. No external component is required. 

  
Module layout 

 
The EM9209 module PCB is a 2 layer PCB of 0.8mm thickness. The dielectric is Rogers R04350. 
The top layer is represented hereafter. 
 
The bottom layer is a common ground plane layer, covering all the components. It is not represented. 
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Module pinout 

 
The EM9209 module offers 11 pins for power supply and signal control/monitoring and a direct 50 Ω SMA output for 
antenna of RF connector connection. 
 

Pin Signal name Description 

1 VBAT Supply voltage of the module 

2 GND Common ground 

3 RFOUT Input/output RF port. 50 Ω impedance 

4 GND Common ground 

5 EN_REG Master chip enable signal 

6 IRQ Interrupt output for external microcontroller 

7 MISO SPI data output 

8 MOSI SPI data input 

9 SS SPI slave select, active high 

10 SCK SPI clock input 

11 DIV_CK Programmable clock output 

   

12 VDD_PROG Programming voltage. Must not be connected 

 
Pin 12, VDD_PROG, is used for OTP programming. It shall not be connected in the application. 

 

Module Bill of Materials 

 
Hereafter is the complete bill of materials of the EM9209 module. No external component is necessary to fulfill a complete 
RF operation. 
 

Component Value Description 

C3 1uF +/-10% 

C4 1uF +/-10% 

C5 1uF +/-10% 

Q1 26MHz TSS-3225J Crystal, ±20ppm, CL=10pF 

U2 Balun 2450FB15A0100 
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Outline and dimensions 

 
PCB thickness= 0.8mm 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
EM Microelectronic-Marin SA (“EM”) makes no warranties for the use of EM products, other than those expressly contained in EM's 
applicable General Terms of Sale, located at http://www.emmicroelectronic.com. EM assumes no responsibility for any errors which may 
have crept into this document, reserves the right to change devices or specifications detailed herein at any time without notice, and does 
not make any commitment to update the information contained herein.  
 
No licenses to patents or other intellectual property rights of EM are granted in connection with the sale of EM products, neither expressly 
nor implicitly.  
 
In respect of the intended use of EM products by customer, customer is solely responsible for observing existing patents and other 
intellectual property rights of third parties and for obtaining, as the case may be, the necessary licenses. 
 
Important note: The use of EM products as components in medical devices and/or medical applications, including but not limited 
to, safety and life supporting systems, where malfunction of such EM products might result in damage to and/or injury or death 
of persons is expressly prohibited, as EM products are neither destined nor qualified for use as components in such medical 
devices and/or medical applications. The prohibited use of EM products in such medical devices and/or medical applications is 
exclusively at the risk of the customer 
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