25%

Energy Saving'’

3§ G
3
80%
Energy Saving

Energy Saving

f/ d
30% g
Energy Saving _ :

Microelectronics
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STos Smart Grid Sol ut.i
Power Line Communication and Metering
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I ‘ﬁ PLC node partitioning: ig:ts""CA

from typicalap pr oac h

(M-~

Microcontroller Coupling network

TXAFE

& &

* 5
PLC modem

3 '?f

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
WWW.EMCU.IT

Not flexible » LR
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PLC node partitioning: i:rfsu'CA
ét o STa rS&Rapdboach

il Ayy

Coupling network

Microcontroller

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 Lowlpower consumptlon
Flexible

WWW.EMCU.IT
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An Avnet Company

-~ ‘" Towards full SoC Evolution <~ SILICA

Coupling network

é.towards full system

ML
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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 i:=:?$".lCA

CENELEC PLC Frequency Bands & Use

I

ST758@neters&more), ST7590

(PRIME)
ST7570 (IEC 61334)

o Band A Band B Band C g D
% Electricity Suppliers and their Licensees Consumer Use Consumer Use E
2 >
5 Access Protocol g
m Mandatory S}
3 9 95 WWW.EMCU.IT 125 140 148.6

f (kHz)
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I "l 'ST7580: Functional Overview ==SILICA

ST7580
a Local Port
__wuarn
. TXD y
HOST Interface ¢+ mxp ' External
. TREQ  , HOST
s2 1 | i i
2%
S5 MIB DL Layer
<3
8
E 3 MIB PHY Layer
[=]
&
—— BRO
Analog Front End
— BR1

Powerline Communication

Completephysicallayer (PHY) a BFSKand a multtmode PSK modulationwith channelquality
estimatioranddualchanneleceivingnode
BasicDatalink layer(DL)services

AES128basedauthentication
A UARThostinterfacas availabldor communicatiomvith anexternahost

To Do o o

.EMCU.IT
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'ST7580: AFE i Reception path “&SILICA

An Avnet Company

JS77

The PGAis controlled by an embeddedloop : !
algorithm,adaptingthe PGAgain to amplify or BX IN :' h > E” /\ L
- 1 ' BPF "_’I

attenuatethe input signalaccordingto the input

voltagerangeforthe ADC b o 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
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ST7580: AFE i Trasmission path &=SILICA

An Avnet Company

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

Currentcapabilitypoweramplifierallows
to driveevenverylowimpedanceointsof
thenetwork

All pins of the power amplifier are
accessiblemakingit possibleto build an
activefilter

network to increasethe linearity of the
outputsignal

SILICA | The Engineers of Distribution

A gaincontrolblockbeforethe DACgivesthe
possibilityto scaledownthe outputsignalto
matchthe desiredransmissiorevel

C26

|_

100nF

R19
47K

R16

1k5

R17
47K

c15
Il
100pF/C 0G
C16 c9
Il I
1] 1]
27pFIC0G 4.7pF/COG
R10 R6
VAV AV
10k 33k
== C20
100nF/C 0G .
N
- PA IN- ] | S
_ql ~~\
1 e
: ] PA ouT
i PA
] Pid
R15 R12 PA N+ | "', >
5k 1 22k s TP
e PA_OUT
¢22 = 23
100pF/C 0G
P .EMCU.IT

| 1nF/COG
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I‘yﬁ PLC Evaluation Boards ==SILICA

An Avnet Company

3 Turn key evaluation boards available for ST7540 (EVALZT@B40STarGRID SoC ICs
(EVALST7570KITEVALKITST758EVALST7590

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

___________ MAINS = == == =
Plug

ALTAIR4-900 Power Supply
Evaluation Board

: (EVLALTAIR900-M1)
EVALKITST7580-1 | > <
1 ST7580 PLM Evaluation Board
(EVALST7580-1)
. w.

..........................................

USB
___________ Cable [ _ o —
ST7580 GUI  —~—~—n—""
PERSONAL COMPUTER '_—_—:-:_-__
(PC) =il =
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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)
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ll‘ ST7580:Evalboard (functional blocks Y =SILICA

An Avnet Company
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