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ST60 video trailer

we could remove

connectors from devices
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https://youtu.be/NHRDrtExZgY
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@ ST60: a new solution for contactless connectivity

High-speed, low-power, short range, point to point 60 GHz RF link W-I

|
l‘ @ Up to 6 Gbps !i

Replace cables for board-to-board connection

Enable connector-free solutions
* Immune to water / dust / vibration
Rotation support
Electrical isolation
Improved Reliability
« Waterproof devices
Sleeker design for devices
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el |
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Solve product design challenges

A Il

Small footprint




60 GHz contactless connectivity

ST60 Benefits: Extreme Speed performance at very
Low-Power, small Form Factor, integration easiness

Industry Best Power per Bit
6.6pJ/bit for Tx & 4.1pJ/bit for Rx

10 Gbps -
wigig™
10bps - ' Data rate
Wi-Fi

100 Mbps ST80

10 Mbps -

1 Mbps

- Bluetooth Pairing Power
10 mw 100 mW 1w 10w
Up to 6.25 Gbps speed

1km o 36 46 56
100 m

0 WiFiablc | WiFin | Wifisc | WGiQ™

m .

Latency Pricing
Bluetooth

1m

MWem o NFC .
ST60 —STE0  —\Nf] BlueTooth
.

T T L L) T T T
10Kbps 100 Kbps 1 Mbps 10Mbps 100 Mbps 1Gbps 10 Gbps



Application examples

Electronic Appliance Robotics Accessories & modular
devices (camera, etc)

Low Data Rate transfer Up to High Data Rate
Consumer & Industrial Consumer & Industrial

Factory Automation, Debug and FW transfer GbE, Video, Camera
Safe & reliable rotation Safe & reliable rotation

i 3

Industrial Safety Video Walls

"l Slipring

lite.ougmented Lidar Applications
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ST60 portfolio — Applications

»

. Data rate

Next
10 Gbps Generation
Contactless
6 Gbps Up to 10 Ghps
Contactless SLVS
DP, PCle, VbyOne, CSI/DSI (*)
5 Gbps
High Data R D
Ulgt 632t§ Gzte Contactless Ethernet N
! Gbos Puoie: pS SGMIl @ 1 Gbps %Q,
P HISGMII @ 2.5 Gbps
\ 2 {
480 Mbps Contactless
eUSB2, USB2
100 Mbps
Low Data Rate
Up to 100 Mbps Contactless
"_l UART, GPIO & 12C 0

fife-augmented (*) leveraging companion chips / serializer



ST60A2 external antenna

ST60 portfolio — Features

ST60A3 antenna in package or on board

GPIO up to 100 Mbps, SLVS up to 6 Gbps

TX_IPTX_IN ~ VDD_TX GND_TX

vy vy

T T
‘TX_LDD|

@ » ’: N TX_OUT
Vi Modulator
ﬁz r/ Antenna-On Board
Calibration

=
=l
]
2
.
= U

Linear, Circular
VDD_DIG —M—=
12C_CLK ————
12C_DATA ——p——
Baseband
Digital stages }—<H 4 |D= 74 RX_IN Horn Antenna
and
Operating Envelope
RX_TX_MGT —p mode Tt
control
detection
CLK_FWKP/
Power On Reset — ] .
k—— |
SYS_WKP ﬂ—@%ﬁ:::::_:i.i v
i RX_LDO
GND_DIG ——p—o Line driver
- ‘ I _/
& o Y L

RX_OP RX_ON D_RX GND_RX

eUSB2 480 Mbps, UART 12C GPIO up to 6 Mbps

eUSB2 INPUT

TX_IP TX_IN

¥ 4

\ 4

Dual
I Polarization
I Antenna

vDD_1v8 =P 8L
_1v8 =P
tDeceupling
Capacitor
Powqgc

Digital PMU

_ o f18v In Package
VDD_IO =p» » - Ior On Board
RF OUT
: Half
Receiver I Duplex
CFG_SClL* RF IN
CFG_I2C { CFG:SDA::; > |
MODE- -t |
Control LINK_STATUS &~ _ 1
RF_EN— | 1
UART/PC/ [ UART/SCLIGPIOIO! i
cPo L uaRTISDAIGPION]  LneDiver
GPIO[2] <@+
GPIO { INT/GPIO[S] :—t I
\RX_O RX_ON
P

eUSB2 OUTPUT

« Protocol agnostic tunneling in low power mode (44 mW max)
« Configuration by I12C or HW force mode (no MPU/MCU integrated)
60 GHz ASK modulation

« Small footprint VFBGA 2.2 x 2.2 x 0.8 mm

« Compliancy with existing 60 GHz regulation, with adequate
antenna design

* Multi-protocols tunneling in low power mode (130 mW max)
» Simple configuration by 1°C and OTA (no MPU/MCU integrated)
*+ 60 GHz ASK modulation

+ Small footprint package: VFBGA 2.9 x 4.1 x 0.8 mm AiP or
VFBGA 2.2 x 2.6 x 0.8 mm with external antenna

+ Compliancy with existing 60 GHz regulation

11
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Antenna 0
Low Data Rate O
USB

HDR/FDR .
(SLVS) °
Package c
Power o
Temp range 0
Schedule c

External Antenna
PCB patch antennas or directive SMT

horn antennas supporting both end-fire

and broadside radiation patterns

GPIO: Single GPIO, Up to 100Mbps

SLVS Half Duplex @ 6.25 Gbps max
SGMIl @ 1.25 Gbps

BGA 2.2x2.2x0.8 mm
0.4mm pitch

VCC 1.8V - 1.45V
SLVS @ 5 Gbps:
e Rx:27 mW,

e Tx: 44 mW
GPIO @ 100 Mbps:
e Rx: 16 mW
e Tx: 40 mW

Consumer: -20,+85 °C
Industrial: -40,+105 °C

Mass production: now

ST60 portfolio — Features

ST60A3HO

External antenna

» Multiple solutions available (vertical, horizontal
radiation)

» Compatible with H1 internal antenna

* GPIO: up to 6 Mbps, Dual CMOS 10O, LP and ULP
modes, single and bi-directional tunneling,

* UART: up to 6 Mbps, Dual CMOS IOs, LP & ULP
modes

e [2C: up to 1 Mbps, Standard, Fast-and Fast-mode
Plus modes, Dual CMOS IOs

* eUSB2
* Hybrid repeater
* LS, FS & HS modes, up to 480 Mbps
» Several eUSB2 configurations supported

e BGA 2.2x2.6x0.8 mm,
*  0.4mm pitch

+ VCC: 1.2/1.8V

* eUSB2 HS Rx/Tx tunneling — 110/130 mW

* UART Rx/Tx tunneling —90 mW /15 mW (ULP)
¢ I2C tunneling — 90 mwW

* GPIO tunneling — 90 mW

* Low power mode — 120 pW

» Standby mode — 13 pW

e Consumer: -20,+85 °C

* Samples: Now
* Mass Production;: now

ST60A3H1

Antenna In Package (AiP)
Broadside radiation, Up to 5 cm FSPL
Smallest footprint, Ease of integration

GPIO: up to 6 Mbps, Dual CMOS 10, LP and ULP
modes, single and bi-directional tunneling,

UART: up to 6 Mbps, Dual CMOS 10s, LP & ULP
modes

I2C: up to 1 Mbps, Standard, Fast-and Fast-mode
Plus modes, Dual CMOS IOs

eUSB2
* Hybrid repeater
* LS, FS & HS modes, up to 480 Mbps
» Several eUSB2 configurations supported

BGA 2.9x4.1x0.8 mm,
0.4mm pitch
Antenna in Package,

VCC: 1.8V

eUSB2 HS Rx/Tx tunneling — 110/130 mW
UART Rx/Tx tunneling — 90 mW /15 mW (ULP)
12C tunneling — 90 mW

GPIO tunneling — 90 mW

Low power mode — 120 pW

Standby mode — 13 pW

Consumer: -20,+85 °C

Samples: Now 12

Mass Production: now
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ST60A2 overview

o

Compact solution integrating full 60 GHz RF transceiver

@ Up to 6.25 Gbps

W—»ﬂ ))) ﬂ_,w 5!5 Small Footprint
@ Ultra low power

* o o
Point to Point g -40°C 10 105°C

Short range
Half Duplex

Lyy 14

life.augmented



Full / High Data Rate modes: FDR/HDR
« SLVS differential input-output port (TX/RX)

* Need DC balanced data 8b/10b coded

 FDR mode: from 1 Mbps to 5 Gbps

« HDR mode: from 500 Mbps to 6.25 Gbps

« Typical interfaces:
LVDS (need level adaptation)
Ethernet SGMII

Low Data Rate mode: LDR

« Single-ended CMOS IO: from 9.6 kbps to 100 Mbps
 Typical interfaces: UART, GPIO

Ly

life.augmented

ST60A?2 operating modes

Tx Data

ST60 A2 ))) Syy- VA Rx Data
h h
AP ST60 A2 ( sT60 A2 RSN

Contactless Gigabit Ethernet Bridge (SLVS/HDR)

Tx Data

ST60 A2 ))) SLGIOVAVA Rx Data
ﬁ é
rxData [SEUA ((( BIEEH Tx pata

Contactless Full Duplex UART (GPIO/LDR)

15




ST60A2 LDR Demo

Ky 16
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ST60A2 HDR Demo
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ST60A3 product overview




ST60A3 — Overview

60 GHz V-Band transceiver for contactless connectivity
up to 480 Mbps

Short range, point to point, low power, self mate detection RF link

eUSB2, GPIO, UART, I2C or SPI RF tunneling

Antenna in Package (AiP) suited for footprint-constrained applications
» Broadside radiation, 42 dB typical link budget, up to 5 cm Free Space Propagation Loss

Optimized BoM

Low power consumption
. HS Rx/Tx — 110 / 130 mW typ. /
. — 90 mW typ. <7}

STE0A3H1

* Low power mode — 120 pyW
« Standby mode — 13 pW typ.

VFBGA 2.2 x2.6 x 0.8 mm
19
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ST60A3 eUSB Tunneling

20




ST60A3 2ch UART Tunneling I

Kyy 2
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ST60A2 evaluation kit overview




ST60A2 RF evaluation kit

Stand-alone set-up
Jumper for
HW force mode setting

HDR output

LDR RX
(3v3)

HDR output

/ » Versatile evaluation kit supporting:
S st « Low and high data rates modes
« HW forced and I12C/SW controlled modes

« Compatible with ST60 RF modules featuring
integrated, patch & horn antennas variants

TX board

(
RF modules | /
+3V3 HDR input

« Designed for RF validation & measurements
 Eye diagram, BER, Jitter

Jumper for
HW force mode
setting (bottom PCB side)

«av3 B2275/76 B2279

supply

a8

B2265 ' — -

XNucleo adapter boards Single ST60A2 Dual ST60A2 Single ST60A2
printed patch antenna H&V horn antenna circular antenna

"_l half duplex full duplex half duplex

23
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Far-Field radiated feature:

EIRP max = 4.8 dBm

Broadside direction

Ib

Measurement on B2266 Board (CW signal)

s
& - ‘ ’
£ . o y
<20 -15 3 =S 0 3 A0 -15
S~ EIRP [9Bm)
" Zones excluded from the meas

15 cBesny °

e measurement ’

"l Azimuth = 0 degrees Azimuth = 90 degrees

fife-augmented Far-field radiation properties (3D and 2D views)

B2266 — RF daughter board

ST60A2GO0 side’s view Opposite view
AoB PP

~8mm

~8mm
Daughter board used with Evaluation Kits

24




B2275/ 76 — RF daughter board

Far-Field radiated feature:
EIRP max = 7.5 dBm

Horn Antenna
' » . ‘ \

-

mmm) End Fire direction

ST60A2GOs side’s view Opposite view
-4 B2276
8mm
-6
Measurement on B2275 Board (CW signal) Radiall 9@  smruricanion

R )
l; SR ,‘ ST60A2GOs side’s view Opposite view
‘1/*\ Y///

Daughter board used with Evaluation Kits

‘ 'l Azimuth = 0 degrees

life.augmented

Elevation = 0 degrees

25
Far-field radiation properties (3D and 2D views)




B2279 — RF daughter board

Far-Field radiated feature:
EIRP max = 3 dBm

Broadside direction

Measurement on B2312 Board (CW signal)

ST60A3GO side’s view Opposite view

B2279 AoB — Patch Antenna Circular

{' DAME S EE, : A, | Note: B2279 to be used in combination with B2266

Daughter board used in both Discovery and Evaluation Kits

"l Azimuth = 0 degrees Azimuth = 90 degrees 26

fife-augmented Far-field radiation properties (3D and 2D views)



Broadside Horn — RF daughter board

Far-Field radiated feature:

EIRP max = 7.8 dBm

roadside direction

\VSENSORVIEW

Daughter board used with Evaluation Kits

27
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Solderable Antenna Module(SAM) — RF board

Far-Field radiated feature:

EIRP max = 5.5 dBm

» Broadside direction

HPBW 57°~61°

\VSENSORVIEW

Daughter board used with Evaluation Kits

28
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ST60A3
Discovery & evaluation Kits
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B2310 B2309

ST60A3G1

ST60A3G1 discovery kit — USB2 type A
B2309/B2310 & B2309/B2310

B2309 B2310 B2309

ST60A3G1

to demonstrate USB2, eUSB2, UART, GPIO and I12C

"_l ST60A3G1Discovery Kit is a hardware and software package

life.augmented communications of a ST60A3G1 RF link

30




ST60A3G1 discovery kit — USB type C
B2309/B2310 & B2313/B2310

B2309 B2310 B2313

B2310 B2313

ST60A3G1

Ky 5




B2310A02 RF daughter board

Far-Field radiated feature:

EIRP max=5.5dBm

Broadside direction

-4

i
s 4~
-8

Measurement on B2310 Board (CW signal)

- ST60A3G1 side’s view Opposite view
@ Daughter board used in both Discovery and Evaluation Kits
‘\\\ L T T = N Y f: S e ‘ -,

‘ ’l Azimuth = 0 degrees Azimuth = 90 degrees
32
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ST60
Turnkey solutions
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Ethernet module

Ethernet Module Ethernet Module

|
60GHz 60GHz g
RJ 45 RJ 45
inc. RF RF inc.
Magnetics - Module Module - Magnetics

Ethernet

Frequency Peak Feature Module Max data Max. Distance ST Partner
[GHZz] gain [dBi] Size (mm) rate (Gbps) (mm)
| RF to Ethernet
S2S = 55 ~ 66 6.5 conversion/ 50 X 60 1.25 30 SensorView
e Full-duplexing

| Ot | Nov | Dec | Jan | Feb | Mar
Ethernet Module - Patch antenna

o 1=

St

(Full duplex)

Hom antenna

Ethernet Module Fbsess
- Speed: 1Gbps
(Full duplex+Rotation) o 00w
‘ ’l Ethernet Module
34
, (Full duplex+Rotation+Power
life.augmented Transfer)



Solderable Antenna Module(SAM)

Fl'f[igl:'il']ll:? FEF:E‘??'" {Lg’:e?ﬁ;?:ﬁ{;f:h Module Size (mm) Product Max data rate (Gbps) Max. Distance (mm)
SAM1 55 ~ 65 4dBi 6L1.9T Sr;'LEL‘:“’”‘e‘l’dfai 5.4x%7.4 S60PVS3A 2.83 ~ 5.66 20 ~ 12 Verified
- i 2 oopback + 4 x 83 ~ 5. - n-going
SAM2 55 ~ 65 &dBi 6L 1.2T Loopback + R/C b.4%10 SE0PVS4A 2.83 ~ 5.66 20 ~ 12 O [
) SAM2 + R/C .
F2F SAM3 55 ~ &5 5dBi 6L 1.2T + Sidaid can Bx14 S40PVS4B 2.83 -~ 5.44 16~ 8 On-going
SAM4 56 ~ 66 8dBi 4L 1.2T tv1) 14 VSt 14
- i &L 1.9T (v2) Horn + R/C 8 x S60HVSTA 2.83 ~ 5.66 22 - to be update
. Horn + R/C
SAMS5 56 ~ 66 8dBi 6L 1.2T + Shield can 8x14 S60HVS1B 2.83 -~ 5.6 22 ~ 14 to be update
SAM1 55 ~ &5 4dBi 6L 1.2T Single + R/C Bx12 SA0PHS3A 2.83 ~ 5.44 20 ~ 12 On-going
525 ,
SAM2 55 ~ 65 6dBi 6L 1.2T Single + R/C 8x12 S60PHS3B 2.83 ~ 5.66 20 ~ 12 On-going
+ Shield can
‘ 'l 35
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Various serialize modules

Type Figure Status
GPIO GPIOnjuLIJEiAE)FIQe'r,GIZPCIZC,)TZtéaQr?Le;o on ES

LVDS multiple LVDS transfer ES

MIPI Multiple MIPI CSI-2 Under developing

ol 20MO
)‘“_,.,:" ol 18 €L

Enviconmental Sensor. g
12¢ Control 4

36
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Our technology
starts with You

Find out more at www.st.com

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.
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