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1 Overview and P ackage Contents  
 

Thank you for purchasing Silicon Radarôs SiRad Easy® Evaluation Kit. SiRad Easy® is an easy to 
use, state-of-the-art radar sensor evaluation system including a high performance target recognition 
algorithm and WiFi connectivity. 

 

Whatôs in the box?  

The SiRad Easy® Evaluation Kit consists of two radar frontends (24 GHz and 122 GHz), an 
evaluation baseband board, and an ST Microelectronics Nucleo64 microcontroller board ï all 
stackable as shown in Figure 1 (left). The SiRad Easy® Evaluation Kit comes with a free graphical 
user interface for user-friendly parametrization of the baseband board and multiple visualization 
modes for radar data, shown in Figure 1 (right). 

 

  
Figure 1: SiRad Easy® Evaluation Kit (left) and graphical user interface (right) 

 

The SiRad Easy® Evaluation Kit demonstrates the performance and parameters of the 122 GHz 
radar transceiver chip of Silicon Radar. The aim of the evaluation kit is to showcase the FMCW / 
CW radar mode using a beginner-friendly system. Due to the flexibility of the system, it can be used 
to change important radar parameters on-the-fly to learn to know the basics of radar signal 
processing or to find specific parameter settings for a certain radar sensor application. 

 

Silicon Radar puts the focus of  the SiRad Easy®  Evaluation Kit on an easy -to-use approach 
and supports the customer with a set of default key parameters guaranteeing a proper 
operation of the radar hardware  (including automatically set parameters of optimized 
operation mode).  
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1.1 Overview  

The SiRad Easy® Evaluation Kit is an experimental showcase system for Silicon Radarôs different 
integrated IQ transceivers with antennas in package and on board. For more information about the 
features of Silicon Radarôs transceiver chips, all data sheets are available on the Silicon Radar 
webpage1. 

 

We developed the evaluation kit to demonstrate our millimeter-wave sensors to measure the 
distance and velocity using RADAR principles. Both - frequency modulated continuous wave 
(FMCW) or continuous wave (CW) - principles are applied.  

 

1.2 Features  

The SiRad Easy® Evaluation Kit feature set includes: 

¶ phase locked loop (PLL) running the integrated low phase noise Push-Push VCO in the 
transceiver chip, 

¶ frequency lock control to automatically adjust the start and stop frequencies of the 
generated FMCW radar frequency ramp, 

¶ programmable FMCW parameters, 

¶ 122 GHz ISM band or 7 GHz high bandwidth FMCW operations for TRX_120 chips, 

¶ 24 GHz ISM band or 3 GHz high bandwidth operations for TRX_24 chips, 

¶ analog signal conditioning to amplify and filter the I and Q output signals of the transceiver, 

¶ Analog-to-Digital-converter to digitize the I and Q receiver signals, 

¶ microcontroller to do  
Ǔ PLL setup, ramp configuration, A-D conversion, 
Ǔ signal processing and target recognition for up to 16 targets simultaneously, 
Ǔ transfer to the host system, trigger configurable GP output pins, 

¶ web-based graphical user interface to change relevant parameters, plot the FFT of the 
baseband channels, display the distance and velocity measurements and the target list, 

¶ standard USB or WiFi communication to PC, 

¶ DC-DC conversion to provide single supply from USB or an external DC supply. 
 

1.3 Application  

The SiRad Easy® Evaluation Kit is supposed to be used for short-term evaluation purposes in 
laboratory environments only. All regulations of the according Silicon Radar Evaluation Agreement 
may apply. 

 

IMPORTANT:  

The radar  frontends are able to use a larger bandwidth than what is a llowed in the ISM 
bands. In most countries , the bandwidth is limited  to 250 MHz between 24 GHz and  
24.25 GHz and to 1 GHz between 122 GHz and 123 GHz for production purposes by law. 
Please check your local regulations.  It is up to the customer to make sur e that the frontend 
is not used in these conditions . 

                                                
1 http://www.siliconradar.de/transceiver_d.html 

 

http://www.siliconradar.de/transceiver_d.html
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2 Installation  
 

2.1 Hardware Setup  

 

2.1.1 Changing the Radar Frontend  

The SiRad Easy® Evaluation Kit consists of two radar frontends (24 GHz and 122 GHz), an 
evaluation baseband board, and an ST Microelectronics Nucleo64 microcontroller board that are 
stackable. Figure 2 and Figure 3 show the 24 GHz and the 122 GHz configurations. 

 

 
Figure 2: 24 GHz configuration 

 
Figure 3: 122 GHz configuration with lens assembled 

 

Silicon Radar delivers the Evaluation Kit in the 122 GHz configuration without the lens assembled. 
Follow the instructions below for changing the Evaluation Kit configuration. Please note that you 
have to flash another firmware to the microcontroller board when you change the frontend.  

 

Disassembly 

¶ Disconnect the USB cable from the Evaluation Kit. 

¶ Remove the radar frontend from the baseband board. Grab the short edges and pull it 
straight out of its connections. Do not tilt or bend the frontend. 

¶ Not recommended  unless the baseband board or the microcontroller board must be 
replaced : Remove the baseband board from the microcontroller board by grabbing the 
short edges and pulling it straight out of its connections. Do not tilt or bend the baseband 
board. 

 

Assembly 

¶ If you need to connect the baseband board to the microcontroller board, first look for any 
bend connectors. Pull them straight before trying to connect the boards. Connect the 
baseband board to the microcontroller board by placing them on top of each other and 
matching the connectors. The WiFi module should point away from the USB connector of 
the microcontroller board. Now slightly press them together alternately on both sides until 
both boards are fully connected. Improper connection  may cause shortcuts and destroy 
the boards . 

¶ The radar frontend has to be attached to the baseband board from the top side (where the 
LEDs are located). It can only be connected in one way since the headers are different. 
Improper connection  may cause shortcuts and destroy the boards . 

¶ Proceed to Section 5.1 to flash the corresponding firmware for the assembled 
frontend  to the microcontroller boa rd. 
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2.1.2 Understanding the External  Header (J1)  

The external header in Figure 2 is used to connect to the sensor board in different operating 
modes. In WiFi mode, the external header is used to connect the WiFi module to the 
microcontroller on the board. The wireless data connection setup via WiFi is explained in Section 
2.1.4. In programming mode, the external header is used to program either the WiFi module or the 
microcontroller, please see Section 5. The external header can also be used to trigger 
measurements manually via the external trigger line (TR), also see Section 3.2.3.1. 

 

 

Pin  Description  

5V +5V 

GD GND 

MT microcontroller TX* 

MR microcontroller RX* 

TR external trigger line* 

WT WiFi TX* 

WR WiFi RX* 

 * 3.3V tolerant only!  
 

Figure 4: External header (J1) pinout 

 

2.1.3 Data Connection via USB Cable (USB Mode) 

If you want to connect to the sensor via WiFi instead of USB, please directly continue with  
Section 2.1.4. Put the jumper JP5 on the microcontroller board in the U5V setting like shown in 
Figure 5 (left). Remove all jumpers from the external header on the baseband board shown in 
Figure 5 (middle). Bring the WiFi switch SW1 on the baseband board in the OFF position as shown 
in Figure 5 (right). 

 

   

 

Figure 5: Hardware configuration for USB connection 

 

The Evaluation Kit can now be connected to a PC using a USB cable. We recommend using an 
active USB Hub between the PC and the Evaluation Kit, especially when connected to a Laptop. 
Alternatively, the board can be powered by a standard 5V supply via the external header (pins 5V 
and any of the four GD pins). 

 

Please proceed to Section 2.1.5 to install the lens (optional) or to Section 2.2 for running the 
Evaluation Kit software. 
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2.1.4 Wireless Data Connection  via WiFi (WiFi Mode)  

If you want to connect to the sensor via USB instead of WiFi, please skip this section and go back 
to Section 2.1.3. Please be aware that the WiFi module has a limited transfer rate. The 
maximal possible frame update rate is about 10 Hz when using the WiFi connection.  Put the 
jumper JP5 on the microcontroller board in the E5V setting like shown in Figure 6 (left). Use the 
jumpers delivered with the Evaluation Kit and connect MT/WR and MR/WT on the baseband board 
as shown in Figure 6 (middle). Apply power from a standard source: +5V to the 5V pin and GND to 
the any GD pin (there are four) of the external header (J1). Bring the WiFi switch SW1 on the 
baseband board in the ON position as shown in Figure 6 (right). 

 

   

 

Figure 6: Hardware configuration for USB connection 

 

Please proceed to Section 2.1.5 to install the lens (optional) or to Section 2.2 for running the 
Evaluation Kit software. 

 

2.1.5 Mounting the Lens  (Optional)  

The maximum range of the 122 GHz frontend is approximately 40 meters with an opening angle of 
around +/- 30 degrees (-6dB) - for strong targets like a building or car - or +/- 4 degrees with the 
lens mounted. If you want to use the lens to increase the maximum range of the system and to 
decrease the opening angle, please install the lens at a distance about 10 to 15 mm away from the 
radar frontendôs surface, see Figure 7. You can use the provided 10 mm spacers to mount the lens. 
With the lens installed, the opening angle of the system decreases like compared in Figure 8. 

 

 
Figure 7: Mounting the lens 

 

The lens has a focal length of 15 mm with an opening angle of +/- 4 degrees. If it is installed closer 
to the radar frontend, the beam will be wider. Figure 8 shows a schematic diagram of the two range 
configurations modes - with and without the lens. 

 

Frontend 

d 

Lens 



 
   

User Guide (Version 2.2) of the 
SiRad Easy® Evaluation Kit 

- 10 - 

 
Figure 8: Schematic comparison of range with and without the lens 

 

2.2 Soft ware Installation  

 

2.2.1 Software requirements  

The SiRad Easy® Evaluation Kit software for PC is available from the Silicon Radar webpage2 
upon request. There are two possibilities to connect the SiRad Easy® to the Evaluation Kit 
software, either using the USB connection provided by a virtual COM port ï explained in Section 
2.2.2 ï or via WiFi ï explained in Section 2.2.3. The hardware setup for the USB and WiFi 
connection modes have been explained in Section 2.1.3 (USB) and 2.1.4 (WiFi). 

 

Please configure the SiRad Easy® for either the USB mode or the WiFi mode before 
proceeding to one of the next sections.  

 

The Evaluation Kit software requires a web browser (not included in the software package) that 
supports WebGL, for example, Google Chrome Browser or Mozilla Firefox. WebGL requires a 
graphics card that supports OpenGL. Further, the software requires a 32 bit Java JRE or JDK 
version 1.8.0-111 or later to be installed on the system running the software. Please also have a 
look at Table 1 for the software requirements.  

 

Please note that 64 bit Java is not supported by the software package.  

 

Table 1: Software requirements 

Requirement  Software / Version  

Operating system Microsoft Windows 7/10 

Java 32 bit Java JRE/JDK 1.8.0-1113 

Browser Chrome Browser or Mozilla Firefox4 

 

 

 

 

 

 

                                                
2 http://www.siliconradar.de/evalkits_d.html 
3 http://www.oracle.com/technetwork/java/javase/downloads/index.html 
4 https://www.google.com/chrome/browser/desktop/index.html 

http://www.siliconradar.de/evalkits_d.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
https://www.google.com/chrome/browser/desktop/index.html
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2.2.2 Connecting  to the Board via USB  

The SiRad Easy® can be connected to a PC via USB that provides a virtual COM port. If you want 
to connect to the SiRad Easy® via WiFi instead of USB, please follow this section anyway to install 
the flash tool and then go ahead to Section 2.2.3. You need the flash tool to change the 
firmware in case you want to exchange the radar frontend  on the SiRad Easy®.  

 

Installing the USB driver and Flash Tool 

To install the USB driver, go to the ST Microelectronics website5 and download and install ST-LINK 
USB driver (STSW-LINK009). Optionally, you may also install the ST-LINK Utility6 to flash the 
microcontroller firmware in case you want to exchange the radar frontend. Please read the 
Installation Guide and Release Note linked on the vendorôs website. Once the USB driver is 
installed, the Evaluation Kit should provide a virtual COM port. On Microsoft Windows, the COM 
port number can be checked in the device manager by connecting and disconnecting the USB port 
of the Evaluation Kit. Before you proceed with the installation of the software, you can now 
optionally connect to this serial port using a terminal program such as PuTTY7 or Realterm8 with the 
following UART settings: 230400 baud, 8 bits, 1 stop bit, no flow control. You should see plenty of 
protocol output from the SiRad Easy® like in Figure 9 (left). 

 

  
Figure 9: Terminal output of the Evaluation Kit (left) and COM2WebSocket tool (right) 

 

Installing the Evaluation Kitôs COM2WebSocket tool 

The Evaluation Kit software contains a COM2WebSocket tool that creates a WebSocket from the 
virtual COM port to provide it to the graphical user interface. You can find the tool in the Install 
Package in the óSoftwareô folder. The COM2WebSocket tool is portable and can be copied to a path 
of your choice on your PC. Make sure that the java.exe of your Java JRE or SDK installation is 
available in the PATH variable of Windows, then start it by double clicking the Com2Websocket.jar 
file. Alternatively, or if you do not have Admin rights, you can also change the path to the ójava.exeô 
file of your Java installation in the file órunme.batô of the COM2WebSocket tool and then run it by a 
double click on the órunme.batô file. In the COM2WebSocket application window, select the virtual 
COM port number that belongs to your SiRad Easy® and select 230400 baud as the baudrate like 
shown in Figure 9. A click on the óconnectô button opens a WebSocket server, which is fed with the 
data coming from the SiRad Easy®. Proceed to Section 2.2.4 for running the graphical user 
interface. 

                                                
5 http://www.st.com/content/st_com/en/products/embedded-software/development-tool-
software/stsw-link009.html 
6 http://www.st.com/en/embedded-software/stsw-link004.html 
7 http://www.putty.org 
8 https://realterm.sourceforge.io 

http://www.st.com/content/st_com/en/products/embedded-software/development-tool-software/stsw-link009.html
http://www.st.com/content/st_com/en/products/embedded-software/development-tool-software/stsw-link009.html
http://www.st.com/en/embedded-software/stsw-link004.html
http://www.putty.org/
https://realterm.sourceforge.io/
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2.2.3 Connecting  to the Board via WiFi  

Even if you want to connect to the SiRad Easy® via WiFi instead of USB, please go back to  
Section 2.2.2 to install the USB driver and flash tool and then come back to this section. You need 
the flash tool to change the firmware in case you want to exchange the radar frontend  on the 
SiRad Easy®.  

Please be aware that the WiFi module has a limited transfer rate. The maximum possible frame 
update rate is about 10 Hz when using the WiFi connection. Once you power-up the SiRad Easy® 
in WiFi configuration, the WiFi moduleôs LED is flashing in blue. The WiFi module opens an own 
access point. This may last approximately 40 seconds. Please set the WiFi module of your PC to 
use automatic IP address selection via DHCP to get an IP address from the SiRad Easy®. If your 
PCôs WiFi module uses a static IP, it might not be possible to connect to the WiFi module of the 
SiRad Easy®. Connect to the SiRad Easy®ôs WiFi access point using the following login 
credentials: 

 

SSID: EasyRadar     Password: Greetings  

 

Once the SiRad Easy®ôs WiFi module has opened an access point, it waits for approximately 40 
seconds until it starts the sensor operation and the blue LED is switched off. On Windows, the IP 
address that was assigned by the SiRad Easy®ôs WiFi module to your PC can be checked in the 
network manager. Proceed to Section 2.2.4 for running the graphical user interface. 

 

2.2.4 Starting the Graphical  User Interface ( Silicon Radar  WebGUI) 

You can find the Silicon Radar WebGUI in the Install Package in the óSoftwareô folder. It is portable 
and can be copied to a path of your choice on your PC. The user interface is started by opening the 
óstartEasy.htmlô file or the óindex.htmlô file in a Chrome or Firefox Webbrowser. Once the WebGUI is 
launched, the main window is displayed, also see Figure 10 (left). 

WiFi only:  If you are using a WiFi connection to connect to the Evaluation Kit, unfold the óCOMô 
section in the control panel on the left side of the WebGUI. Provide the IP address and the port of 
the WiFi module of the SiRad Easy® you want to connect to before you proceed, like so: 
ó192.168.4.1:9090ô. The standard port is 9090. 

Click the óConnectô button on the top left to connect to the WebSocket provided by the 
COM2WebSocket tool or to the WiFi module of the Evaluation Kit. The WebGUI should display the 
sensor data as shown in Figure 10 (right). 

 

  
Figure 10: Silicon Radar WebGUI after start (left) and connected to the SiRad Easy® (right) 

 

The WebGUI can now be used as described in Section 3. 

 

 

 

 














































