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2 Revision History 
Revision Comment 

v 1.0 First released version 

v 1.1 Added information regarding A121 crystal resonance frequency requirement (Added 
chapter 4, “Crystal resonance frequency”. 

v 1.2 Updated chapter 4 “Crystal resonance frequency”. 

v 1.3 Updated typo in Figure 4. 
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3 Introduction 

The A121 Pulsed Coherent Radar Sensor shares PCB layout footprint with the A111 Pulsed 
Coherent Radar Sensor but encompasses a lot of new functionality and features. The A121 
sensor can be mounted onto an existing PCB for the A111 without any layout updates, 
given that the existing A111 HW Integration includes a crystal with resonance frequency 
24MHz. It is however possible to improve the BOM cost if the PCB layout is updated. Note 
that the software libraries and software APIs have been updated and applications must be 
updated or rewritten for the A121. 
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4 Crystal resonance frequency 

As can be seen in Figure 1 and Figure 2 where the A111 and A121 recommended HW Integrations at 
1.8V are shown, both A111 and A121 require an external crystal (X1) to be able to operate: 

 

Figure 1 The A111 recommended HW integration. 

 

Figure 2 The A121 recommended HW integration when connected to a host MCU running at 1.8V. 

For details regarding the component values in above figures, refer to A111 and A121 datasheets [1], 
[2]. 

 

The A121 only supports a crystal with resonance frequency of 24MHz, as opposed to A111 that also 
supported other frequencies. In A121 SW it is not possible to configure the frequency of the input 
clock.  
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5 BOM optimization when replacing A111 with A121 

5.1 Removal of power switch 

If you have a power switch to cut off  the voltage supply to VIO1 and VIO2 when the ENABLE signal 
is low in your A111 HW integration, this component can be removed for the A121. The reason is that 
the leakage current of VRX and VTX of A121 is less than 1 µA when the ENABLE signal is low 
(compared to ~66 µA for A111 VIO1 and VIO2).  Figure 3 shows what the integration might look like 
for A111. Figure 4 shows what the integration with A121 could look like. 
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Figure 3. Power supply integration of the A111 with a power switch to minimize leakage currents of 
VIO1 and VIO2 when ENABLE signal is low. PS_ENABLE is the enable signal of the power switch. 
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Figure 4. Power supply integration of the A121 for minimizing the leakage current of VRX and VTX 
when ENABLE signal is low. For VIO = 1.8 V, VIO can be connected to the same 1.8 V power 

domain as VDIG, VRX, VTX. 

 

5.2 Removal of level-shifter 

If your host MCU is operating at another voltage than 1.8 V, your A111 hardware integration includes 
a level-shifter circuit to convert the SPI and GPIOs for 1.8 V operation. The A121 VIO power domain 
can however be supplied by either 1.8 V or 3.3 V and therefore the SPI and GPIOs of the A121 can be 
connected directly to the host MCU without the need for a level shifter.  

Figure 5 shows a block schematic of an A111 HW integration using a bidirectional level-shifter 
circuit. Figure 6 shows the A121 HW integration where no level-shifting circuit is needed. 
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Figure 5. Example A111 integration with a 3.3 V host MCU using a bidirectional level-shifter. 
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Figure 6. An example of A121 integrated with a 3.3 V host MCU. 
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6 Optimizing the ground plane 

6.1 Remove CTRL signal 

The CTRL signal is not needed for A121 to exit hibernate state and this signal can thus be removed. 
Refer to Figure 1 and Figure 2 for details on the recommended HW Integration of A111 and A121. If 
A121 is simply replacing A111 in an already existing PCB layout, it is important that pin A9 “CTRL” 
is always held low. If not used in A121 or A111, CTRL should be connected to ground. For details 
regarding A121 recommended HW integration when connected to a host MCU running at 3.3 V, refer 
to the A121 datasheet [2]. 

 

6.2 Connect pins A2 and B1 to ground 

In A111, the A2 and B1 pads must be left unconnected to ensure proper operation of the radar sensor. 
In A121, these pads can be either unconnected or connected to ground. To optimize the ground plane 
of the A121, it is recommended to connect these pins to ground. The green circle in Figure 7 shows 
the difference in ground plane when these pins are unconnected (left-hand side picture) and connected 
to ground (right-hand side picture). The blue circle shows the CTRL pin A9 breaking up the ground 
plane in the left-hand side picture. In A121 (right-hand side picture), CTRL is connected to ground. 

   

 

Figure 7. The top layer ground plane of the XM124 module with A111 (left) and XM125 with A121 
(right). 
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7 References 

[1] A111 datasheet: https://developer.acconeer.com/download/a111-datasheet-pdf/ 

[2] A121 datasheet: https://developer.acconeer.com/download/a121-datasheet-pdf/ 
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Disclaimer 
The information herein is believed to be correct as of the date issued. Acconeer AB (“Acconeer”) will 
not be responsible for damages of any nature resulting from the use or reliance upon the information 
contained herein. Acconeer makes no warranties, expressed or implied, of merchantability or fitness 
for a particular purpose or course of performance or usage of trade. Therefore, it is the user’s 
responsibility to thoroughly test the product in their particular application to determine its performance, 
efficacy and safety. Users should obtain the latest relevant information before placing orders.  

Unless Acconeer has explicitly designated an individual Acconeer product as meeting the requirement 
of a particular industry standard, Acconeer is not responsible for any failure to meet such industry 
standard requirements. 

Unless explicitly stated herein this document Acconeer has not performed any regulatory conformity 
test. It is the user’s responsibility to assure that necessary regulatory conditions are met and approvals 
have been obtained when using the product. Regardless of whether the product has passed any 
conformity test, this document does not constitute any regulatory approval of the user’s product or 
application using Acconeer’s product.  

Nothing contained herein is to be considered as permission or a recommendation to infringe any 
patent or any other intellectual property right. No license, express or implied, to any intellectual 
property right is granted by Acconeer herein. 

Acconeer reserves the right to at any time correct, change, amend, enhance, modify, and improve this 
document and/or Acconeer products without notice.  

This document supersedes and replaces all information supplied prior to the publication hereof. 

© 2022 by Acconeer – All rights reserved 
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