
Features

• 60 GHz V-band contactless connectivity transceiver expansion board kit, 
based on the ST60A3H1 for STM32 Nucleo. The X-NUCLEO-60K1A1 kit is 
composed of two boards:
– X-NUCLEO-60L1A1 expansion board with an ST60A3H1 configured as 

Local
– X-NUCLEO-60R1A1 expansion board with an ST60A3H1 configured as 

Remote
• Range up to 3 cm
• eUSB2, UART, GPIO, or I²C RF tunneling
• Embedded eUSB2 repeater
• Bypassable USB2 hub on Remote ST60A3H1 side
• Compatible with most STM32 Nucleo boards
• Equipped with Arduino® UNO R3 connector
• Free comprehensive development firmware library and examples for 

ST60A3H1, compatible with STM32Cube
• ETSI certified
• RoHS, CE, and UKCA compliant

Description

The X-NUCLEO-60K1A1 is a kit composed of two expansion boards, an X-
NUCLEO-60L1A1 expansion board, and an X-NUCLEO-60R1A1 expansion board, 
working as a pair, which can be plugged onto most STM32 Nucleo board equipped 
with the Arduino R3 connectors. It provides a complete evaluation kit that allows you 
to learn, evaluate, and develop applications based on the ST60A3H1 transceiver, for 
contactless connectivity up to 480 Mbit/s.

The ST60A3H1 is a full RF transceiver with a dual-linear-polarization integrated 
antenna, operating in half-duplex mode. It provides an optimized solution for a high-
speed, low-power, short-range point to point 60 GHz RF link.

The X-NUCLEO-60L1A1 expansion board, which hosts an ST60A3H1 configured as 
Local is the only board needing to be plugged onto an STM32 Nucleo development 
board (for example, NUCLEO-L476RG with ultralow power STM32 microcontroller). 
The other X-NUCLEO-60R1A1 expansion board, which hosts an ST60A3H1 
configured as Remote is used in standalone. Any ST60A3H1 configuration is done 
from the X-NUCLEO-60L1A1 side.
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1 Ordering information

Table 1. Ordering information

Order code PCB version Core product

X-NUCLEO-60K1A1 XN$60K1A1A ST60A3H1

X-NUCLEO-60K1A1
Ordering information
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2 Block diagram

The figure below describes the X-NUCLEO-60x1A1 expansion board features.

Figure 1. X-NUCLEO-60x1A1 expansion board block diagram

X-NUCLEO-60K1A1
Block diagram

DB5396 - Rev 2 page 3/14



3 Schematic diagrams

Figure 2. X-NUCLEO-60L1A1 circuit schematic (1 of 4) - ST60A3H1 

+3V3+1V8

0R
R18

0R
R19

+1V8

0RR23
0RR25

USB_SDA_1V8
USB_SCL_1V8

I2C shared with ST60A3 CFG

eUSB2 tracksUSB2 tracks

100pF
C14

100pF
C13

USB_ST60_E_P
USB_ST60_E_N

MODE_INT_1V8

SDA_GPIO3_1V8
SCL_GPIO2_1V8

TX_GPIO0_1V8
RX_GPIO1_1V8

SCL_1V8
SDA_1V8

eUSB_ST60_P
eUSB_ST60_N

SDA_1V8
SCL_1V8 0R

R24
1V8_ST60

CFG_SDA_1V8_ST60

LINK_STATUS_1V8

USB_ST60_P
USB_ST60_N

+1V8

RF_EN_1V8

DNF

+5V
External power supply

VBUS_POWER

GND1 A1

TX1+A2
TX1-A3

VBUS1 A4CC1A5

D+1A6

D-1A7

SBU1A8
VBUS2 A9

RX2-A10 RX2+A11

GND2 A12GND3 B1

TX2+B2
TX2-B3

VBUS3 B4CC2B5

D+2B6

D-2B7

SBU2B8 VBUS4 B9

RX1-B10 RX1+B11
GND4 B12

USB TYPE-C

Shield2 SH2
Shield3 SH3
Shield4 SH4

Shield1 SH1

USB_C_632723300011

CN7

USB TypC receptable

USB_H_P
USB_H_N

0RR29
0RR30

USB_H_P
USB_H_N

TP19
TP21

CC1
CC2

B2378 act as USB device

+1V8

SDA_GPIO3_1V8
SCL_GPIO2_1V8

TX_GPIO0_1V8
RX_GPIO1_1V8

DNFDNF DNF

and for external power host and device
To connect to host

LINK_STATUS_1V8

SCL_1V8
SDA_1V8

SDA_GPIO3_1V8
SCL_GPIO2_1V8
TX_GPIO0_1V8
RX_GPIO1_1V8

MODE_INT_1V8

SCL_1V8
SDA_1V8

TX_GPIO0_1V8
RX_GPIO1_1V8

SCL_GPIO2_1V8
SDA_GPIO3_1V8
MODE_INT_1V8

RF_EN_1V8
LINK_STATUS_1V8

ST
60

_C
TR

L

ST60_CTRL

RF_EN_1V8

LINK_STATUS_1V8

LINK_STATUS_1V8

5K1R13
5K1R15

1K
R38

TP
TP20

TP
TP18

CFG_SCL_1V8_ST60

0RR31
0RR32

Green
LD1

+3V3

3

1

2

NPN SOT23
Q1

LINK_STATUS_1V8
VBUS_D_EN_N VBUS_D_EN_N

GND 3NC4 D-5 D- 2D+6 D+ 1

ECMF02-2AMX6

U6
USB2_ST60_P
USB2_ST60_N eDN 3

D
G

N
D

1

eDP 2

SDA6
SCL7

RESET_N5

V
D

D
1V

8
12

A
G

N
D

4

DP9
DN8

A
D

D
R

11
V

D
D

3V
3

10

PTN3222GMJ

U5

Resin opening provision

0RR26
0RR27

0RR14

0R
R22

0R
R28

DNF_LH

DNF_RD

DNF_LH

DNF_LH

DNF_RD

DNF_RD

DNF_RD

DNF_RD

DNFDNF

100nF
C10

100nF
C15

100nF
C16

10K
R34

4K7
R17

4K7
R20 1uF

C12
1uF

C11

220R
R16

ST60A3H1C1CCEPY3

GPIO_1D1

RF_ENH1

GPIO_0B2

TX_INC5

CFG_SCLE1

RX_OPL4

CFG_SDAF1 VDD_IO L3

TX_IPC4

RX_ONL5

VDD_1V8 C3

GND A3
GND A4
GND A5
GND C6
GND L6
GND N3
GND N4
GND N5

GPIO_2K1
GPIO_3M2

MODEG1
LINK_STATUSJ1

U4

390R
R37

4K7
R35

4K7
R36

4K7
R39

D
B

5396 - R
ev 2

page 4/14

X-N
U

C
LEO

-60K
1A

1
Schem

atic diagram
s 



Figure 3. X-NUCLEO-60L1A1 circuit schematic (2 of 4) - Nucleo
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Figure 4. X-NUCLEO-60L1A1 circuit schematic (3 of 4) - Switch
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Figure 5. X-NUCLEO-60L1A1 circuit schematic (4 of 4) - Hub 
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Figure 6. X-NUCLEO-60R1A1 circuit schematic (1 of 4) - ST60A3H1
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Figure 7. X-NUCLEO-60R1A1 circuit schematic (2 of 4) - Nucleo
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Figure 8. X-NUCLEO-60R1A1 circuit schematic (3 of 4) - Switch
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Figure 9. X-NUCLEO-60R1A1 circuit schematic (4 of 4) - Hub

PW_H1_EN_N

47uF

C21

100nF

C22

26R @ 100Mhz
L2

100nF

C38

100nF

C33

100nFC24

USB_HUB1_N

220uFC23

GND3 NC 4
D- 5D-2
D+ 6D+1

ECMF02-2AMX6

U9

1 2

ESDA7P120-1U1M

U12

4

1 3

2

24MHz

X1

6.8pF
C26

6.8pF
C25

4.7uF

C37

VBUS1
DM2
DP3

GND4

Shield5

U
SB

_T
yp

eA
re

ce
pt

ac
le

Shield6

USB_A_67643-3911

CN8

100nF

C28

100nF

C29

4.7uF

C27

100nF

C30

100nF

C31

100nF

C32

100nF

C34

4.7uF

C36

100nF

C35

+5V

+5V

1K6

R54

0R

R57

PW_H2_EN_N

Upstream

Downstream 1

Downstream 2

Downstream 3

Downstream 4

Config

DP1 29

DP2 27

DP3 24

DP4 22

DM1 28

DM2 26

DM3 23

DM4 21

VBUSM3

PPON1B/NRDCLKO 30

PPON2B 9

PPON3B 12

PPON4B 16

OCI1B1

OCI2B10

OCI3B13

OCI4B17

RREF 35
XT133

XT232

RESETB19

VDD1020

VDD50IN4

VDD1037

VSS-EPAD41

VDD33 14

DPU39
DMU38

IC(L)-TEST34

Power Supply
VDD33 25
VDD33 31
VDD33 40

AVDD33 36

VDD10OUT7
VDD33IN 6

VDD33OUT 5

LPWRM2
LED1B-SUSPEND 8

LED2B 11

LED3B 15

LED4B 18

UPD720115K8-711

U10

1 2

ESDA7P120-1U1M

U8

USB_HUB2_NGND3 NC 4
D- 5D-2
D+ 6D+1

ECMF02-2AMX6

U13

90 Ohms symmetrical pair

220uFC19

100nFC20

90 Ohms symmetrical pair

VBUS1
DM2
DP3

GND4

Shield5

U
SB

_T
yp

eA
re

ce
pt

ac
le

Shield6

USB_A_67643-3911

CN9

HUB_+3V3
HUB_+5V

HUB_+5V

VBUS_HUB2
PW_H2_OC_N

PW_H2_OC_N

USB_HUB_N
USB_HUB_P

PW_H1_OC_N

USB HUB1 Device only

USB HUB2 Device only

USB_HUB_P
USB_HUB_N

TP23

VBUS_HUB1

26R @ 100Mhz
L1

47uF

C17

100nF

C18

PW_H1_OC_N+5V

GND2
IN5
EN_N4 OUT 1FAULT 3

STMPS2161STR

U11

HUB_+3V3

USB_H1_N
USB_H1_P

USB_H2_N
USB_H2_P

LINK_STATUS_3V3

OC13B

PW_H2_OC_N
PW_H1_OC_N

LED1B

LED2B

LED3B

HUB_+3V3

PPON3B

PW_H1_EN_N
PW_H2_EN_N

LINK_STATUS_3V3

LINK_STATUS_3V3

Hub setting for2 ports

TP22

0RR55

0R
R56HUB_+1V5

HUB_RST_N

+3V3

HUB_EN HUB_EN

PW_H1_EN_N

PW_H2_EN_N

PPON3B

PPON4B

PPON4B LED4B

OC13B
OC14B

OC14B

LED4B

LED1B
LED2B
LED3B

Hub setting

0R

R52
HUB_+3V3 LPWRM

Jumper to add for disabling USB2 Hub

DNF_LH for components on this sheet

To switch
USB_HUB1_P

USB_HUB2_P

or for I2C/UART tuneling configuration

10K
R40

10K
R41

10K
R42

10K
R43

10K
R44

10K
R45

10K
R46

10K
R47

10K
R48

10K
R49

10K
R50

10K
R53

10K
R60

10K

R51

BAT60JFILM

D1

Header 2x1
JP2

GND2
IN5
EN_N4 OUT 1FAULT 3

STMPS2161STR

U7

D
B

5396 - R
ev 2

page 11/14

X-N
U

C
LEO

-60K
1A

1
Schem

atic diagram
s 



4 Kit versions

Table 2. X-NUCLEO-60K1A1 versions

PCB version Schematic diagrams Bill of materials

XN$60K1A1A (1) XN$60K1A1A schematic diagrams XN$60K1A1A bill of materials
 

1. This code identifies the X-NUCLEO-60K1A1 evaluation kit first version. The kit consists of an X-NUCLEO-60L1A1 whose 
version is identified by the code XN$60L1A1A and an X-NUCLEO-60R1A1 whose version is identified by the code 
XN$60R1A1A.

 

X-NUCLEO-60K1A1
Kit versions

DB5396 - Rev 2 page 12/14

https://www.st.com/resource/en/schematic_pack/x-nucleo-60k1a1-schematic.pdf
https://www.st.com/resource/en/bill_of_materials/x-nucleo-60k1a1-bom.pdf
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Date Revision Changes

08-Nov-2024 1 Initial release.

07-Mar-2025 2 Updated cover image, Section Features and Section Description.
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