
Introduction

The STDES-KNXRFID is a development board featuring the STKNX, ST25R3916, and STM32G070CBT6.
The KNX and RFID protocol stacks are both on the main controller, STM32G070CB.
The ST25R3916 is a high-performance NFC universal device capable of reading RFID tag information and transmitting it to the 
main controller.
The STKNX transceiver supports both data transmission and reception and also supplies power to the main controller and the 
NFC device.
The STKNX extracts power from the KNX bus and converts it into 3.3 V for the main controller and 5 V for the NFC device.
The STDES-KNXRFID includes all the necessary components for evaluating the performance of the STKNX circuit and 
developing a KNX device according to the TP1-256 standard for twisted-pair medium communication.
The document guides setting up, operating, and testing the sensor board for user reference.

Figure 1. STDES-KNXRFID
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1 Overview

The STDES-KNXRFID is a KNX RFID reader that integrates the STKNX transceiver and the RFID device for 
detecting NFC tag and transmit to the KNX bus.
An ETS database was used to set related parameters and assign group addresses to related communication 
objects.
Through ETS configuration, the STDES-KNXRFID can send out NFC ID to the KNX bus after detecting NFC tag 
for smart home/building automation system.
The STDES-KNXRFID usually works in home/building automation systems to provide an RFID authentication 
function to control related equipment.
The following diagram is a use case for STDES-KNXRFID to automatically control the lights of other actuators in 
the KNX energy management system in an office building.

Figure 2. STEDS-KNXRFID diagram
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2 Getting started

2.1 Features
• Turnkey STKNX TP solution
• Power by KNX BUS
• Additional external power supply not needed
• Support detect NFCA, NFCV types, and NFC tag (by default)
• Get NFC tag information from ETS tools
• Use NFC tag to control KNX device
• A reference ETS DD for customizing parameters setting and group address for different KNX system

2.2 Component placment

Figure 3. Component placement
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2.3 Setup for STDES-KNXRFID

Figure 4. Setup for STDES-KNXRFID

Step 1. Connect the STDES-KNXRFID to the KNX power via KNX cable

Step 2. Connect the KNXTP-USB to the KNX power via KNX cable, then connect it to the PC

Step 3. Connect the ST-LINK/V2 to the STDES-KNXRFID, then connect to the PC

Step 4. Run the STM32Cube programmer to download the program to STDES-KNXRFID

Step 5. Open ETS and import the ETS project file for the STDES-KNXRFID, setting related parameters and 
group address to communication objects

Step 6. Press the program button on the sensor board, then select download all to download all settings to 
STDES-KNXRFID

Step 7. Use the diagnostic function of ETS to monitor the data sent by the sensor to the KNX bus
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3 Test setup

Set up a minimal KNX system for testing STDES-KNXRFID function. The testing includes the following parts:
• Power up initialization checking
• Use a NFCA or NFCV type tag close to STDES-KNXRFID antenna, it will start to detect the tag periodically 

per 200 ms
• When KNXRFID detects NFC tag, the information on the tag can be seen at ETS diagnostic area

3.1 Power up initialization checking
After the power-on of the KNX and the power supply connected to the STDES-KNXRFID via KNX cable, the LED 
of power indication turns-on.

Figure 5. Power up

Connect ST-LINK/V2 to KNXRFID and use STM32CubeProgramer to download the executable file STDES-
KNXRFID.hex to KNXRFID board.

Figure 6. File download
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3.2 Configuration via ETS tool
Open ETS5, then input the ETS database for STDES-KNXRFID, assign physical address 1.1.1 to STDES-
KNXRFID.
Use the default parameter setting and assign the group address to ChargerID (23/2/13) related communication 
objects.
Press the program key and download all settings to STDES-KNXRFID.

Figure 7. ETS configuration

The STDES-KNXRFID enter in programing mode pressing the program key.
The program LED turns on.

Figure 8. Program mode

Download all ETS configurations.

Figure 9. Ets configuration

Select Keep current Settings
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Figure 10. Interface check

3.3 NFC tag detect
Get an NFCA or NFCV type RFID tag approach to the KNXRFID antenna.
The STDES-KNXRFID board can detect the tag and sent its information to ETS automatically.
You can see the information of the NFC tag captured by the ETS diagnostics window.

Figure 11. NFC tag detect
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4 Schematic diagrams

Figure 12. STDES-KNXRFID circuit schematic
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5 Bill of materials

Table 1. STDES-KNXRFID bill of materials

Item Q.ty Ref. Part / Value Description Manufacturer Order code

1 2 C1,C16 4.7uF C0603 SAMSUNG(三
星)

CL10A475KO8
NNNC

2 6 C2,C14,C20,C21,C22,C23 100nF C0603 YAGEO CC0603KRX7R
9BB104

3 1 C3 220nF/6.3V C0603 SAMSUNG(三
星)

CL10B224KA8
NNNC

4 1 C4 10uF/50V C1206 SAMSUNG(三
星)

CL31A106KBH
NNNE

5 1 C5 10uF/35V C1206 SAMSUNG(三
星)

CL31A106KBH
NNNE

6 1 C6 470nF/35V C0603 SAMSUNG(三
星)

CL21B474KBF
NNNE

7 2 C7,C10 47nF/35V C0603 SAMSUNG(三
星)

CL10B473KB8
NNNC

8 1 C8 470uF

CAP-
SMD_BD10.0-
L10.3-W10.3-
LS11.3-FD

ROQANG(容亿) VT1V471M101
0

9 2 C11,C12 22pF C0603 SAMSUNG(三
星)

CL10C220JB8
NNNC

10 1 C13 10nf/50V C0603 FH(亿亿) 0603B103K500
NT

11 1 C15 100nF/6.3V C0603 YAGEO CC0603KRX7R
9BB104

12 2 C17,C19 100nF/50V C0603 YAGEO CC0603KRX7R
9BB104

13 1 C18 1nF C0603 SAMSUNG CL10B102KB8
NNNC

14 2 C24,C56 120pF C0603 TDK CGA3E2C0G1
H121JT0Y0N

15 4 C25,C29,C54,C55 10pF C0603 SAMSUNG CL10C100JB8
NNNC

16 2 C27,C52 220pF C0603 SAMSUNG CL10B221KB8
NNNC

17 4 C28,C46,C47,C51 12pF C0603 SAMSUNG CL10C120JB8
NNNC

18 2 C30,C53 82pF C0603 TDK CGA3E2C0G1
H820JT0Y0N

19 2 C31,C57 470pF C0603 FH 0603B471K500
NT

20 9 C32,C34,C37,C38,C40,C42,C45,
C49,C50 10nF C0603 FH 0603B103K500

NT

21 1 C33 1uF C0603 SAMSUNG CL10A105KB8
NNNC

22 7 C35,C36,C39,C41,C43,C44,C48 2.2uF C0603 SAMSUNG CL10A225KO8
NNNC
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Item Q.ty Ref. Part / Value Description Manufacturer Order code

23 1 C58 220uF/35V

CAP-
SMD_BD8.0-
L8.3-W8.3-
LS9.5-FD

KNSCHA(科尼
盛)

RVT220UF35V
67RV0024

24 1 CFB1 51pF/16V C0805 YAGEO CC0805JRNPO
9BN510

25 3 D1,D2,D3 TS4148 D1206-RD ST(先科) LL4148

26 1 D4 SMAJ40CA-TR, 
SMA

SMA_L4.4-
W2.6-LS5.0-BI ST SMAJ40CA-TR

27 2 FB1,FB4 600Ω@100MHz L0603 Sunlord GZ1608D601T
F

28 1 H1 HDR-
M-2.54_1x5

HDR-TH_5P-
P2.54-V-M Ckmtw

210S-1*5P 
L=11.6MMGold-
plated black

29 1 H4 HDR-
M-2.54_1x4

HDR-
M-2.54_1X4 Any Any

30 3 KEY1,KEY2,KEY_NRST K2-3.6×6.1_SM
D

KEY-SMD_2P-
L6.2-W3.6-
LS8.0

Rectangular 
Connectors - 
Contacts

K2-1107ST-
A4SW-06

31 1 KEY_PROG K2-3.6×6.1_SM
D

KEY-SMD_4P-
L6.0-W6.0-
P4.50-LS8.6

Any Any

32 2 L3,L4 270nH L0603
Guangdong 
Fenghua 
Advanced Tech

VHF160808HR
27JT

33 1 LDCDC 33uH IND-SMD_L5.8-
W5.2_SLF05XX Sunltech SLF0504-220K

TT

34 4 LED1,LED2,LED4,LED5 LED-0603_R LED0603_RED EVERLIGHT(台
湾亿光)

19-217/R6C-
AL1M2VY/3T

35 1 LED3 LED-0603_G LED0603_GRE
EN

EVERLIGHT(台
湾亿光)

19-217/GHC-
YR1S2/3T

36 1 R1 10K R0603 UNI-ROYAL(厚
声)

0603WAF1002
T5E

37 1 R2 NM/0R R0603 UniOhm 0603WAF0000
T5E

38 1 R4 68R R2512 YAGEO AC2512FK-076
8RL

39 2 R5,R6 1K R0603 UNI-ROYAL(厚
声)

0603WAF1001
T5E

40 1 R7 4.7M R0603 UNI-ROYAL(厚
声)

0603WAF4704
T5E

41 8 R8,R9,R10,R11,R14,R15,R18,R1
9 2.2K R0603 UNI-ROYAL(厚

声)
0603WAF2201
T5E

42 2 R21,R22 1R R0603 UniOhm 0603WAF100K
T5E

43 1 RF1 BWIPX-1-001E
IPEX-
SMD_BWIPX-1
-001E

BAT 
WIRELESS(蝙
蝠无亿)

BWIPX-1-001E

44 1 RFB1 40.2K/0.1% R0805 YAGEO

45 1 RFB2 10K/0.1% R0805 YAGEO

46 1 U1 STM32G070CB
T6TR, LQFP-48

LQFP-48_L7.0-
W7.0-P0.50-
LS9.0-BL

ST STM32G070CB
T6TR
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Item Q.ty Ref. Part / Value Description Manufacturer Order code

47 1 U2 STKNX, 
VFQFPN-24

VFQFPN-24_L4
.0-W4.0-P0.50-
BL-EP2.8

ST STKNX

48 1 U3
ST25R3916-
AQWT, 
VFQFPN-32

VFQFPN-32_L5
.0-W5.0-P0.50-
TL-EP3.5

ST ST25R3916-
AQWT

49 1 X1 16MHz OSC-SMD_4P-
L3.2-W2.5-BL EPSON X1E000021011

900

50 1 X2 27.12MHz
CRYSTAL-
SMD_4P-L3.2-
W2.5-BL

EPSON(亿普生) X1E000021050
2
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6 Reference design warnings, restrictions and disclaimer

Important: The reference design is not a complete product. It is intended exclusively for evaluation in laboratory/
development environments by technically qualified electronics experts who are familiar with the dangers and 
application risks associated with handling electrical/mechanical components, systems and subsystems.

Danger: Exceeding the specified reference design ratings (including but not limited to input and 
output voltage, current, power, and environmental ranges) may cause property damage, 
personal injury or death. If there are questions concerning these ratings, contact an 
STMicroelectronics field representative prior to connecting interface electronics, including 
input power and intended loads. Any loads applied outside of the specified output range 
may result in unintended and/or inaccurate operation and/or possible permanent damage to 
the reference design and/or interface electronics. During normal operation, some circuit 
components may reach very high temperatures. These components include but are not 
limited to linear regulators, switching transistors, pass transistors, and current sense 
resistors which can be identified in the reference design schematic diagrams.

STMicroelectronics reference designs are solely intended to assist designers ("buyers") who are developing 
systems that incorporate STMicroelectronics semiconductor products (herein, also referred to as "components"). 
The buyer understands and agrees that he/she is the only responsible for independent analysis, evaluation and 
judgment in designing his/her own systems and products. STMicroelectronics has conducted only the 
measurements and tests specifically described in the published documentation for the specified reference design. 
STMicroelectronics may correct, enhance, improve its reference designs for future development.
STMicroelectronics reference designs are provided "as is". STMicroelectronics does not promise that reference 
designs are accurate or error free. STMicroelectronics makes no warranties or representations with regard to the 
reference designs or use of the reference designs, express, implied or statutory, and specifically disclaims all 
warranties, express or implied, as to the accuracy or completeness of the information contained therein.
STMicroelectronics disclaims any warranty of title and any implied warranties of merchantability, fitness for a 
particular purpose and non-infringement of any third-party intellectual property rights concerning 
STMicroelectronics reference designs or their use. STMicroelectronics shall not be liable for and shall not defend 
or indemnify buyers against third-party infringement claim that relates to or is based on a combination of 
components provided in an STMicroelectronics reference design.
In no event shall STMicroelectronics be liable for any actual, special, incidental, consequential or indirect 
damages, however caused, on any theory of liability and whether or not STMicroelectronics has been advised of 
the possibility of such damages, arising in any way out of STMicroelectronics reference designs or buyer's use of 
STMicroelectronics reference designs.
You further acknowledge and agree that the reference designs may not be used in or in connection with any legal 
or administrative proceeding in any court, arbitration, agency, commission or other tribunal or in connection with 
any action, cause of action, litigation, claim, allegation, demand or dispute of any kind.
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Revision history

Table 2. Document revision history

Date Revision Changes

19-Mar-2025 1 Initial release.
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IMPORTANT NOTICE – READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST 
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST 
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of 
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names 
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2025 STMicroelectronics – All rights reserved
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