25%

Energy Saving'’

3§ G
3
80%
Energy Saving

Energy Saving

f/ d
30% g
Energy Saving _ :

Microelectronics
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ST’s Smart Grid Solutions:
Power Line Communication and Metering
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‘ PLC node partitioning: ==SILICA

from typical approach ..

Microcontroller Coupling network

Tx AFE
s
s
Rx AFE
PGA
Application process
DAC
OSI7: application layer ADC Line coupling
Filtering Signal filtering
Rx signal amplifier Protection
OSI3: network Iayer TX power amplifier

OSI2 data link layer !
- Greater bill of material

OSI1: physical layer
modulation/demodulation High power consumption

Not flexible

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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l PLC node partitioning: i:r:ETSH.'CA
...to STarGRID SoC approach

Microcontroller

Coupling network

Application process

DAC
. P ADC Line coupling
OSI7: application layer .
£ : OSI3: network layer Filtering Signal filtering
Rx signal amplifier Protection

Tx power amplifier
OSI2 datalink layer

Lower bill of material

OSI1: physical layer .
modulation/demodulation Low power consumptlon

c WWW.EMCU.IT
Flexible : T

SILICA | The Engineers of Distribution


http://www.emcu.it/index.html

I

An Avnet Company

I "l ‘Towards full SoC Evolution =SSILICA

Coupling network

....towards full system integration

ML

SILICA | The Engineers of Distribution
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l ‘ STarGRID S=SILICA

based PLC application diagram

TX active filter network

Coupling and
protection

Power line

Isolation

] : '
1 1
: | : |
1 1 I
transformer | ! : RX filter : |
] Oscillator :_-__L_;g__.:

Most compact, lowest BOM
PLC node on the market

WWW.EMCU.IT
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I ‘ﬁ Suggested ST PLM versus %S".’CA

CENELEC PLC Frequency Bands & Use

ST7580 (meters&more), ST7590

(PRIME)
ST7570 (IEC 61334-5-1)

o7 |

) O

8 Band A Band B Band C » D
Q

(7% Electricity Suppliers and their Licensees Consumer Use Consumer Use CIEJ

P

2 >

L 7]

5 Access Protocol 5

“ Mandatory o

3 9 95 WWW.EMCU.IT 125 140 148.6

f (kHz)
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I ‘y, | ST7580: Functional Overview

~=SILICA

An Avnet Company

ST7580
a Local Port
/i__(UART) %
HOST Interface 22—\ External
T_REQ >/ HosT
=5 I P ———
8®° :
gz MIB DL Layer
=3
g
g MIB PHY Layer
os
@

Analog Front End 8RO

BR1

Powerline Communication

» Complete physical layer (PHY): a BFSK and a multi-mode PSK modulation with channel quality
estimation and dual channel receiving mode
» Basic Data link layer (DL) services

» AES-128 based authentication
A UART host interface is available for communication with an external host

.EMCU.IT

SILICA | The Engineers of Distribution
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I "I 'ST7580: AFE — Reception path ==SILICA

The PGA is controlled by an embedded loop : !
algorithm, adapting the PGA gain to amplify or RX_IN _>~: b ) E—) /\
- 1 ' BPF "_’I

attenuate the input signal according to the input

voltage range for the ADC. Mmrmememneene e nan e e e e e '
PGA code PGA gain (typ.) [dB] RX_IN max. range [V p-p]

0 -18 V(RX_IN) MAX

1 -12 8

2 -6 4

3 0 2

4 6 1

5 12 0.500

6 18 0.250

7 24 0.125

8 30 0.0625

SILICA | The Engineers of Distribution
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ST7580: AFE — Trasmission path &=SILICA

An Avnet Company

7 i e— *,
rour €4—C A [aoonn [ o e
.
Y S i
TX_GAIN

Current capability power amplifier allows
to drive even very low impedance points of
the network

All pins of the power amplifier are
accessible, making it possible to build an
active filter

network to increase the linearity of the
output signal.

SILICA | The Engineers of Distribution

A gain control block before the DAC gives the
possibility to scale down the output signal to
match the desired transmission level.

C26

100nF

R19
47K

R16

1k5

R17
47K

R15

5k1

c22

| 1nF/COG

c15
|1
100pF/C 0G
C16 (of
I I
1] 1]
27pFIC0G 4.7pFIC0G
R10 R6
VN
10k 33k
== C20
100nF/C 0G .
Pt
- PA_IN- ] . S
_ql ~~\
I e
i .1 PA OUT
i PA
' e
22k s ™1
R PA_OUT
== c23
100pF/C0G

.EMCU.IT
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I‘# PLC Evaluation Boards <=SILICA

|

» Turn key evaluation boards available for ST7540 (EVALST7540-2) and STarGRID SoC ICs
(EVALST7570KIT-1,EVALKITST7580-1,EVALST7590-1)

» Example for ST7580: PLC Evaluation Node with Power Supply Board and embedded STM32 MCU for
application prototyping

___________ MAINS = == == =
Plug

ALTAIR4-900 Power Supply
Evaluation Board

(EVLALTAIR900-M1)

EVALKITST7580-1 \ <
H ST7580 PLM Evaluation Board
(EVALST7580-1)
& A
USB
___________ Cable [ _ — —
ST7580 GUI —~—n—"
PERSONAL COMPUTER ==
(PC) ==

SILICA | The Engineers of Distribution
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’ST75802 Evalboard (schematic) ~=SILICA

An Avnet Company

PA_IN+  PA_IN- CL
1 |

.------#--.----------.--.

r
H Themal Il ) ON-CHIP
i Management .I Memeries
PA_OUT < ' Ouiput Current | I 44— T 0
Cortrol _
i o ON-CHIP P SPIOUART [ RXD
] -I Line Driver Memaries TXD
¢ g—p] 1286t AES
TX OUT DAC - GAN
A Pratocol Controller | watcHDOG
TX AFE BPF
DDsS > TIMERS
PHY processor <
BR1
v < BRO
RX_IN @@.@-3--. ;- PL_RX_ON
) PL TX_ON
RX AFE BPF -
VCC I
(8-18V) Power Management
Zero Crossing Clock
VDDIO —™ Detection Management
e 7 3
I | |
v v ZC_IN v
VCCA VDD VDD _PLL XIN XOUT
(5V) (1.8v) (1.8V)

SILICA | The Engineers of Distribution
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ll‘ ST7580:Evalboard (functional blocks Y =SILICA

An Avnet Company

AC mains : - - VCC-VvDDIO
connection Line coupling section PS U connection

. ) g
4 - n - o]
s \—’\‘—”/ 5 B
2 H 3 =] \: 1)
. o P BH 7
L73 15 "l...\\ :E z % ﬂu (I)"
3 4 < -
190t 1} = =22 2 q@‘% . i e §
- ) Bo" W B s s
E% - o o i&b)v\V 1 T 3
oe ] = ) ¢h¥ % I O 0
g § 8 S v \3@ 5‘\ ’ gg M ewn = o :
*» aa L e o
-8 6 o 2
B 8 4 o L ) e e )
25 e 2 ST7580section &
3.)'%' il STM32section I _ﬁ[] :
- - = ot . 4l
USB connector UART /12C

WWW.EMCU.IT
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I ’l ST7580 GUI: Modem Configuration ==SILICA

&7 ST7580 GUI R145 (2012/10/02) o | @ [=
Tools Help

Em!rl - |smmsuer.-mge | Conf TX RX DL oc | <ot

COM settings  Modem cortiguration | Commurication | MIE | Ping Session |

RX layer Sniffer CRC Length Fields involved in CRC
DL ayer ¥ jOn [ cRe32 LE | Payload
1Jor
s
Modem ion Write|  Modem ion Read |
ol
Frequencies RXsettings IXsettings
RX channel Current Ctd TX Gain
EchilEroalite Single (High) Channel "
4 86000 RX High ch. mode ';O" 2 2
i T PSK W Off
ool FEX biow ch. mods D
4 72000 o 0
FSK settings PSK settings
Baudrate Preamble length
2400bps W 32 bits W Preamble Length
UW MSBILSB T
Deviation UWLength | g 5
1 hd 16 bits W]
PHY Configuration Write | PHY Configuration Read

Modem Reset

MODEM CONFIGURATION

COM settings Modem configuration ICDmmunicatinn ] MIB ] Ping Session ]
RX layer Sniffer CRC Lemngth FRelds inwolved in CRC

DL layer | Jg; CRC-32 LE W) Payload ¥/

Modem Configuration Write| ~ Modem Configuration Read |

PHY CONFIGURATION

Frequencies RX settings TX settings
RX channel Current i
High Freq [Hz] : = G TX Gain
Single (High) Channel "F| )
4 86000 RX High ch. mode CD” ﬂd 21
e PSK *'rl
B o ok med R
d 72000 e ot g - 1]
F5SK settings P5K settings
Baudrate Preamble length
2400 bps ¥ 2 bits W) Preamble Length
UW MSBILSB 2bits |
Deviation UW Length . 98 | 5
1 16bits W
PHY Configuration Write | PHY Configuration Read |

SILICA | The Engineers of Distribution
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&7 ST7580 GUI R145 (2012/10/02)
File Tools Help

T -
Ermrl ol |smmsuer_-:age | Conf TKRX | DL oc | <mc

COM settings | Modem corfiguration  Communication | MI | Ping Session |

TXlayer  Frame Modulation  TX Freq [Hz] T Gain
DL_DATA W BPSK w| & 26000 Custom ﬁg““““““ -
1 J PHYClg &

TX Freq Set  TX Freq T
TXFrea pHYGG)  Overwite 2008 oo pnsiien o o

Custom ‘H\gh Yes PHY Cfg
Jewveg  Ttow o 1f Random Data Request

Payload | 0123456789ABCDEF Length 8
=
Max Temp MAX Gain OverCument Event ZC Delay
T0°C vJ' e 21 Y0 « 54D
Min Temp Min Gain Overcurrent Notification
T='C v a2l No Overcurrent v
RECEPTION
Received Frame RX Freq PGACode  SNR [dB]
FIV_DATA ¥ "’H‘fggh’ o o
Frame Modulation J Lf\. 2ZC Delay Code  Payload length

BPSK -

Payload

’l ST/7580 GUI: Comunication

An Avnet Company
TRASMISSION BOX
COM settings ] Modem corfiguration Communication l MIE ] Ping Session ]
TRANSMISSION
TX layer Frame Modulation  TX Feq [Hz] TX Gain
DL_DATA vJ' BPSK vJ' 4 BE00D Custom 8
- - | J PHY Cfg
TXhFheq Set TXFeq -
TXFea  (pHYCfg)  Overwite ZCDelay oo siaierion
Custom i High Yes PHY Cfg
J prvcig Low Jre 1) Random Data Request
Payload 0123456789ABCDEF length &
RECEPTION BOX
RECEPTION
PHY DATA | {PHY Cig) 0 [0
- - High
Frame Modulation J’ Low ZC Delay Code Payload length
| BPSK - ’ - 0 0
Payload
ayloa I | .LEMCU

SILICA | The Engineers of Distribution
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ST PLC support on www.st.com SILICA

An Avnet Company

» Click here @ for ST PLC Information, Documentation, Support

» Click here @ for EVALKITS support

Data Sheet
Application Note

User Manuals [ www.st.com/powerline ]

Data Brief ==

HOME ABOUT ST CONTACTS PRESS LOGIN

= e
US er M a.n U a.I ST7580 BfFﬁ}PSK,QfPSK, 8-PSK Multi Mode Power Line Networking System on Chip
e
[ Active I e
Quick view Design support ©Orderable products Related information /.. LINE SU ORT |

Evaluation boards Bill of Material

uuuuuuuu

umentation
F C B L a_yo u t = DATASHEET * APPLICATION NOTES * USER MANUALS

Schematics -

= DS8824: FSK, PSK multi-mode power line networking system-on-chip

SW G U I APPLICATION NOTES
Description

zzzzzz

oA o
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Thanits for your attention

Simone Franceschin — Silica FAES

simone.franceschin@silica.com
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