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What's HD-PLC?
HD-PLC] is one of high-speed data communication method using power line.
It stand for High Definition - Power Line Communication
Power outlet will be at the entrance of the network.
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HD-PLC Alliance Member Roster
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HD-PLC Covered Major Global and Region Standards

HD-PLC is Now Ready for Global Penetration!

>~ CENELEC RS
[ | ¥

| CENELEC EN50561-1 approved

EMC Standards for PLC (2012)

IGRSIAIEx

China National Standard
GB/T 29265.305 (2013)

- - . TTC TR-1043 adopted IEEE 1901
Joint development and promotion for SmartHome Guideline (2012)

with IGRS 190 alliance members 3
\‘ -”RJ‘.‘_, -\

Promote HD-PLC associate with US - ’ ‘ .

Government and SmartGrid related Joint promotion with Brazilian
procurement Power Utility and Communi Promote HD-PLC with SmartHome

-cation Alliance and DLNA compliance

Grouping by Layers and Categories

. BasebandPHY/MAC ) _ APls Regulation

IGRSiAB% | IGRS Approved HD-PLC

IEEE 1901 PLC Global Standard CENELEB EN50561-1 EMC for
Sdlna | pLNA Approved HD-PLC Broadband PLC

ITU-T G.9972 Coexistence IEEE 1905.1 Convergence

Global Standard € IEEE | of Ether, HD-PLC, Wifi, MoCA -
' SGiP 5T R 7862 for
TTC TR-1043 Smart Home Coexistence
ECHONET
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http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Flag_of_Europe.svg

HD-PLC Family 3

HD-PLC Complete It corresponds to the high speed of 240Mbps for mass data transfer.
HD-PLC Inside it is miniaturized with low-power-consumption for incorporate in apparatus,.

HD-PLC standard corresponds to application with household
Appliance inclusion to various AV/PC apparatus.

= The license-out to start in January 2013.
= ROHM entered into a license agreement Same month.
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Comparison table (Complete vs inside) -

HD-PLC Complete HD-PLC inside
Maximum PHY Rate 240Mbps 106Mbps(T.B.D)
Frequency Band 2-28MHz 2-28MHz
Modulation method 2-32PAM 2-4PAM (T.B.D)
: RS-CC
Error collection LDPC-CC. RS-CC

Master / Slave

Master/Slave

Only Slave function

Target Products

Router, AV product, Security camera etc.
For equipment for handling large volume data

operation function

PLC to I/F Ethernet/ UART / GPIO UART (max 1Mbps)
The number qf device 128 128
connection
Connecting cable length 200m g}ﬂm \
= The built-in external Parts
Mounting Area Low Very Small & Miniaturization of the IC

White goods, Lighting equipment, Water Heater etc.
For equipment for handling small volume data

Inside can lower power consumption and miniaturization compared to Complete
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Minimization of the mounting area

Example of Built-in to the product

o e » Miniaturization of IC
i Board of equipment (=7 777ooo 7Tt .
; { HD-PLC inside module » Including external parts
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HD-PLC3 inside
Low power consumption due to intermittent operation

Cloud \ Inside siave device
' White Goods % ' Storage 1
— battery
R Solar ]
Public Router .
network | Power Line
i — } Security
v Camera §g
Complete Example of
Master Device Com plefe Slave device HD-PLC Network
Beacon Period No data | | Receive data | | | Nodata |
I
Py mEE N gy » . 1
Beqcon * ! Power Consumption
‘ Smsi* -. ! of Complete
Intermitte ik Peglod 1 20"‘5&'3 [ ' / 845mW
- Co&npleier Standby Send and receive Standby Power Consumption
ower Consumption
! ! 1/30 of Complete
I al‘ guunt® n LN | e, .
° L] .
inside Sleep Sleep Send and receive ': Sleep Sleep %
Power Consumption L Y 2
1 1 ag anuus?®
Standby standby” " " " " Stuh&BY " " Siandby
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ROHM’s Communication Solution

Movement to create such as to enable the remote control and energy management
by connecting to the network devices such as consumer electronics and lifestyles more
convenient is activated. n Demand for communication devices is expanding.

Line up of ROHM's Communication Solutions
1000Mbps

100Mbps

IEEE1901 Add wired devices
HD-PLC

aEEEm?Y

! 10Mbps FEYFFENEFENRQENSERRER QY
Data ; < ; / Complete
Transfer weide
Rate :  1Mops i

; Bluetooth . .

" aED 802.15.4 Wireless devices
. 100 ZigB o
pe SN  EnOcean = We are available now
10Kbps ﬁzij"h

(click »)

1Kbps
im 10m 100m 1km 10km
Communication Distance

By utilizing the HD-PLC in addition to the wireless communication device

Communication network in any environment can be achieved!
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HD-PLC Family use case for HAN 9

HD-PLC does not interfere wireless devices,and
provides essential communication functionality 1)) wireless
inHEMSand HAN! e Power line

~— Solar Power System

Cloud

-+ White Goods

)

Note PC

-
Tablet PC

\ Smart phonej

Human Interface

Outdoor Equipment -

()

Battery Water heater
Charger Storage battery

I

HD PLC
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Use case of home area network

10
@®In case of WIFI ®In case of HD-PLC
May not be able to communicate Inside ™
such as interference. .
| 2F \ INTERNET | 2F - INTERNET
Ethernet ﬁ Ethernetg ﬁ D-PLC
1F B wiki Router | outdoors PLC/Wifi Router | outdoors

-Radio wave interference & shielding
-Risk of hacking (WEP)

-Stable communication
-Higher security (AES128bit)

ROHM Co. Ltd.
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_A nside Your Smart Appliance

HD-PLC inside baseband LS| and module E?Hn-ch 11

= Sample : March. 2014

BU82204MWV [ - Mass Production : June. 2014

With application CPU embedded, this IC can develop not only PLC
network function but also TCP/IP protocol stuck function and the

application.
It communicates with Host CPU via UART.

HD-PLG inside -oacl
PLc § BPLC | | | RX-ADC
= H H H
PGA
I2C < Features >
@HD-PLC inside core @Various interfaces @Package
F# PWM | ARM7TDMI 0SC Media Access Controller [2C PWM GPIO UQFN88MV0100
» - PHY Controller @Analog Front End 21042“:“132 ;:itl:.r?mm
GPIO SRAM Management XTAL .ggkjd T TX-DAC RX-ADC PGA ’
7 @Operating conditions
@Host interfaces 10, Analog power supply voltage : 3.0V to 3.6V
“ Serial Flash .‘ UART (Max 962Kbps) Digital core power supply voltage - 1.45V to 1.55V
. '0 SPI Slave (Max 6Mbps) Operating temperature range : -40°C to +85°C
L 3 e
.
. 0.
. *
. &
K 3 Il si
x > Low power Small size
- AR i N

1/30 of Complete alf of Complete

;;f A | itumi electric -made HD-PLC inside module
I ; - N W ) HD-PLC communication is available with built-in
40mm ] is module. i
(A G “':'_']1_| ‘¢-------“ “‘ "‘c---------------------------.‘
DC power ' . .
Sup&y : User's developmentloadis :
<€ 40mm > : greatly reduced.
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simple connection with host CPU ? HDPLC 1

ex) White goods By taking a built-in TCP/IP protocol stack,
(air conditioner/refrigerator etc.) possible to be connected to the network via the

PLC without modifying significantly the system of
the host CPU.

z ‘ In addition, as WEB sever, possible to building
Host 4 applications, such as the device status check
CPU and remote control.

Communication | e
software “ Rerlql I/F

HD-PLC inside BB IC+Module

HostCPU I/F
Web API
SSL || HTTP
TCP/UDP/IP

ECHONET Lite

Power line

Tablet PC
Smart phone

OS Kernel/PLC Driver

Control/monitor power consumption etc. via network
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/ 1side

inside baseband IC evaluation status ﬁ' Ty

@® evaluated inside module

PLC receive characteristic

ZIERKE

b ek under attenuated condition
100 . @
_§ 8.0 ° v ° °
T \ Realize performance is equal with
P \ reference board

ol | [ U L

o w w w e % w w w at PLC verification house

(Panasonic) as real condition,
PLC communication ability was
tested(31/Jan/2014)

=

i

ey
Sk 3 3

v (]
Even under the worst electrical
outlet condition, the inside
2w |G module is able to communicate.

HD-PLC Master HD-PLC inside module Connectivity is same level as the
(mitsumi electric -made)  (mitsumi electric -made) compete module.

I
ezl - |
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Informations 14

OEurope

-Certain company is evaluating HD-PLC tech. for control streetlight.
The purpose is improvement about communication speed against
current method.

-Certain company is planning HD-PLC tech. for security camera of Paris
subway. Their target is change from analog camera to IP camera.
But they try to use current equipment(coaxial cable).
So, HD-PLC is suitable for this application.

use for smart grid

QOJapan
communication among industrial devices.
communication to control elevators

First of all, we'd like demand survey

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Co., Ltd.




_M'tk\'“‘?\'w OP"‘ Semiconduct
ROHM R Devicss 170001 Deyices

Thank you

Future Relationship




Realizing a Simple Interface with the Host System !

HD-PLC inside standards Compliance Baseband LSI

BU82204MWV

_A nside Your Smart Appliance

HD-PLC

4
-

16

March. 2014
June. 2014

= Sample :
 Mass Production :

HD-PLC inside b 0ad With application CPU embedded, this IC can develop not only PLC
network function but also TCP/IP protocol stuck function and the
corgl [ PLC | [ PLC RX-ADC application.
AC || | PHY It communicates with Host CPU via UART.
PGA
1 G < Features >
@HD-PLC inside core @Various interfaces @Package
._4‘ PWM | ARM7TDMI 0sc Media Access Controller l2C PWM GPIO UQFN88MV0100
w -y PHY Controller ®Analog Front End 2)04[3“:“1;[(]] F;tl.r(‘)mm
“1* GPIO SRAM Management Q(TAL .2:51 T TX-DAC RX-ADC PGA ’
4 @Operating conditions
@Host interfaces 10, Analog power supply voltage : 3.0V to 3.6V
Serial Flash UART (Max 962Kbps) Digital core power supply voltage : 1.45V to 1.55V
SPI Slave (Max 6Mbps) Operating temperature range : -40°C to +85°C

Firmware configuration diagram Connection Example

ROHIM

SEMICONDUCTOR

PLCEBEICHBFIURZEN—Z/( FLSITERRELTWLADT, 8bit CPUTHEEIGEET BN TEFT .,

Baseband LS| helps processing the PLC communication enabling 8bit CPU to communicate.

5 T~
1 HD-PLC inside LSI [N Home Appliance — - N
I Host | = Uai (UAHT) | : Sao (Air conditioner, Refrigerator, Lighting etc) Host CPU PBERT-IERETHEDITT
H ! N _ BEHBNIEPLC InterfaceNSA w5 —EL O
. . — e ahe
! | BB/MAC firmware i T~ DR FO—IREERGVEY EBbAy IO LERIT BHERED F A,
- - 1 . o ~
i | Host Interface Device Driver (UART) ] : A Eggﬁﬁnmpﬁgﬁm @ Only have to do the data transmission )
] [ DHCPc | [ HTTPd | [ POPc ][ SSL | [ECHONET |_it1| : - R—rES Raw data without the header is coming
[ i (%)DHCPTFERDEAZIPFELA from PLC interface, when receiving data.
E RTOS I TCP/UDP | ! Pl e yay ikl e :\Jo need to concern headers for data
=
H [ TB/ICMP ] ARP ] : HENBELEDET . ransmission.
H . .
: [ PLC BE/MAC Controller ] : (D) Configuration of the ne‘:w:rk
1 : + Use/Non-use of DHCP *) m
1 + Selection of TCP/UDP LD
Boot Load BB/MAC Hard ! ;
H | = | | areware | ! + Port number ROHM e
‘"""'""_'_f_f_'__‘jI_',_',_'_f_', """""""""""""""" e (%) 1P address, Sub net mask end Gateviay HD-PLC inside LSI _.:
i SerialFlash | e e e | must be set up when not using DHCP Rx-Filter
HD-PLC inside Module
Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM CO... l.td

202J003A




