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X-NUCLEO-60K1A1

Data brief

60 GHz V-band contactless connectivity transceiver expansion board kit based on

Product summary

60 GHz V-band

contactless

connectivity

transceiver expansion  X-NUCLEO-60K1A1
board kit based on

the ST60A3H1 for

STM32 Nucleo

60 GHz V-band
contactless
connectivity
transceiver with linear
polarization
integrated antenna,
and tunneling eUSB2,
UART, GPIO or I2C

60 GHz V-band
contactless
connectivity
transceiver software
expansion for
STM32Cube

X-CUBE-ST60

Applications 60 GHz contactless

DB5396 - Rev 2 - March 2025

ST60A3H1C1CCEPY3

the ST60A3H1 for STM32 Nucleo

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 I?)C 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.

www.st.com

For further information, contact your local STMicroelectronics sales office.
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‘_ X-NUCLEO-60K1A1
,’ Ordering information

1 Ordering information

Table 1. Ordering information

X-NUCLEO-60K1A1 XN$60K1A1A ST60A3H1

DB5396 - Rev 2 page 2/14


https://www.st.com/en/product/ST60A3H1?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB5396

G X-NUCLEO-60K1A1
> /4

Block diagram

2 Block diagram

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

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

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

DIB

D2B

D3B

HUB_+3V3
_PW HI ENN
'W_H2 EN N
'PON3B
_PPON4B__ | [
Hub setting for2 ports
L L N

o s [ |

D4B

Hub setting

LINK STATUS 3V3
-~ B

USB HUB P
i {_USB HUB P »
To switch $-USBHUB P 073 USB HUB N

HUB +3V3
PW HI OC N
| | HI OC N
P’ H2 OC N PW H2 OC N
OC13B RV Hz OC R
0C14B
oci3B
ocl4B
[ LINK_STATUS 3v3 HLNK STATUS 3V3 HUB RST N
LPWRM

+3V3
T

o HUBEN o mimmsy

==

HUB_+3V3}—

..||_

WL

Jumper to add for disabling USB2 Hub
or for 2C/UART tuneling configuration

HUB_+5Vj|——

15

HUB_+1V5
3

Ce =

+5V HUB_+5V

i1

T

+5V
¢ * PW HI EN'N
=C= USB HI N
i USB HI P
PW HI EN N
—_
PW H2 EN N =
+5V
& e o
PW _H2 EN N
X —_—
PPON3B ’
N =
X
PPON4B
LEDIB _
LED2B
Z>= USB H2 N
LED3B A= USB H2 P
LED4B

DNF_LH for components on this sheet

A

p—{HUB +3V3
b

——0—0—0—0—0—0 O
4

o o o o —

PW H1 OC N

VBUS HUBI

X = UsB HUBIN
§ USB HUBI P

90 Ohms symmetrical pair

USB HUBI Device only
L H
X

:

PW H2 OC N
VBUS HUB2

X & USB HUB2 N
A== USB HUB2 P

90 Ohms symmetrical pair

TP22

USB HUB2 Device only
L H
4

sweubelp sijewayoss

IVINM09-O3TONN-X



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

26R@100Mhz = Ul4 USB to Device 1
- By L3 "2 6o FATET P24
_ e Py ~Y Y\ S N OUT VBUS D
¥ 0 (vBus b N NO—YBUS DEN R4,
" L B Smos oy Enable actifTow | - &4 {22008
ul6 TuF__[100nF STMPS2161STR b |I'
42 |[100nF
% — '
o . uls |
9 S 2
-III—‘ /OB — ¢ I
HUB EN >—HUB EN 1] g | contol™ ESDA7P120-1UIM
CN10
-
] Do L7 USBHUBN == yempomy, Tohub SE D N 21 VBUS
D- —a -~ : { DM 3
N DI- 8 USB D N P To USB Device 1 connector (no hub) USB D P 3| DP 8
USB ST60 N —JsB ST6ON g
From ST60A3 ojrescxer < USB ST60 P 4 Gap g
e 123
po+ (3 USBHUBP AJ USB HUB P £
b ——ad = _ fohub 3| Shield
Di+ 2 USB D P = To USB Device 1 connector (no hub) 6 Shield @
g =
2 USB_A_67643-3911
TS3USB30E

El_¢|_|
V3 oz
100nF

DNF_LH for components on this sheet

sweubelp sijewayoss

IVINM09-O3TONN-X



o
w
(5]
(2]
©
o
'

A
®

<

N

¥1/11 abed

Figure 9. X-NUCLEO-60R1A1 circuit schematic (4 of 4) - Hub

HUB_+3V3
RA0SR41 26R @ 100Mhz u7
10K$ 10K 5V ——— L3 PW HI OCN
3 PW HI OCN
W HI EN N EDIB Ll S’\?’D FAggg. 1_VBUS HUB X
W _H2 EN N D2B 17 8 PW HIENN4 | oy USB HUBI Device only
PON3B D3B —
PON4B ED4B TuF_J100nF STMPS216ISTR &19_|2200F
Hub setting for2 ports Hub setting ||'
R42LR43 R445R45 R461R47 = &20|[1000F
10K$ 10K 10KS10K3 10KS 10K F_|
us
—=
T ; ESDA7PI20-1UIM
— v
Dlaw ~c L1 vBus
ui0 UsB HIN ] b 53 USB HUBI N2 | 5 o
LINK_STATUS 3V3 3 _["\ o cr™ Upstieam USBHIP 1] o) or 6 USB HUBI P3| o ]
IUBL | g
. USB HUB P USB HUB P %D DPU 90 Ohms symmetrical pair g
To switch USB HUB N S—2===__USB HUB N 3Bd pmu ECMF02-2AMX6 4 | GND 3]
HUB_+3V3 <
Downstream 1 o
DMI £
PW HI OCN 1 == OH 5 . &
—_—C
R48SR49LRS0LRS3 ocliB brl 6 211::33 a
10K3 10K3 10K3 10K PPONIB/NRDCLKO (30 PW HI EN N a g
PW HI OC N Downsteam?  p o " USB_A_676433911
PW H2 OC N PW H2 OCN 10 5255 s
OCI3B R
OCI14B PW H2 EN N L = uu
PPON2B (o PW H2 EN |
45V 26R@ 100Mhz 3 [ GnD FAUTE R3_PW H2 OC N
Downstreams 0 Ség S oUT [ L_VBUS HUB2 USB HUB2 Devi !
0C13B 13 5658 e 7 P ®Tew i ENNA ] oy evice only
PPON3E A PPON3B ENF 100nF STMPS2T61STR 23 ||220uF
ocian ] Downstieam4 vy = 24 || 100nF I
ocuB 14 G DP4 ﬁ%ﬁ un
pPON4B I PPON4B 2,
RS P —— I .
[ LINK STATUS 3v3 SLINK STATUS 3v3 HUB RST N 19 X5FE  CEDIESUSTEND b LEDIB = o ESDS;PIZO 1UIM
pi % RS2 1 pwRM 2 ——= |1l LED2B T 4 1
HUB7+3V3|—O;‘{W— LPWRM TED2B [rH—EEReE UsB 12 5] OND NG X UsB HuB2 S VBUS
D- D- DM 3
34 ——— |15 LED3B USB H2 P 1 USB HUB2 P 3 3
- pls  LEDSB - - £
BAT60JFILM | IC(L)-TEST LED3B D+ D+ 50 Ohms symmetrical pair | 27 5
- 3 xr Config TEDTE |18 LED4B ECMF02-2AMX6 4 np g
R4 S
HUB EN [ 3 o 24 xm2 RREF 35—~w—|||' =
s - L . 1K6 2 Shield i
HUB_+5V———2— VDDSs0IN VDD33IN Shicld &
68pF 6.8pF , VDD30UT —R3R-g{HUB +3v3 L =
= = HUB =1VS9—) 20 XEB}SOUT xgggg e © o o o o o o P2 " USB_A_67643-3911
P23 PN ST 1 7] voD1o  PowerSuely oD ) S ST SN SN ST ST 613
VDD33
7uF - [100nF JloonF 41 00nF_JoonF JoonF JoonF Joonk Joonk b 7ur
Jumper to add for disabling USB2 Hub VSS-EPAD AVDD33 m

or for 2C/UART tuneling configuration

= UPD720115K8-711

+5V. HUB_+5V

OR 37 138

EJUF 100nF

DNF_LH for components on this sheet

sweubelp sijewayoss

IVINM09-O3TONN-X



‘_ X-NUCLEO-60K1A1
,’ Kit versions

4 Kit versions

Table 2. X-NUCLEO-60K1A1 versions
XN$60KT1A1A () 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.

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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Revision history

Table 3. Document revision history

08-Nov-2024 1 Initial release.

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