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Data concentrator provides the necessary means to measure, analyze, collect energy usage,
and communicate that data to a central database for billing, trouble shooting, and analyzing.
There are two type of networks connecting to Data Concentrator:

* NAN: Neighborhood Area Network
 WAN: Wide Area Network

Concentrator

Utility

Concentrator

_______ ‘\4\11 )

/ ~
~
~o

/ PLC /RF |l

RS485

Meter
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1 I BREHBEEXELR, RN
i
i Concentrator : 5] e, [ 5 s
mm Network/ i— NAN o BERAE. - H P HEE, 2
: Routing : A RE R, HEER SR
. Ethernet I Manaaer j ° Low Power RF o
i 9 I .RS485 N
« Cellul - _ L
«;M%@Mﬂ : i *PLC 'ﬁmmgﬁy—ﬁ&?%mF%EﬁiI
« Cable : | W, RS, A
_ B Metrology/ i . . .
* Fiber 1 AnalytiCS | * 17M|ﬁ|7é%— XTJ‘HTJ‘, %HTJ‘:J:E:H\@%H“;
- Proprietary | : PEREAER, MEAENIIRS
Radio : Enables remote :
1 Monitoring & I
: analytics :
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3, REAX P —, RE—BIXRBENERE
BEST,

4, FRMEE,

5 BIEREIE,
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:  Pin Compatible

Sitara ARM Processor Roadmap

Public i Production i Sampling i Development i Concept

AMS5K2Ex

¢ 2-4x A15, 1.4 GHz —
Future 64-bit ARIV’,'% N

* ARM device KON
¢ Enhanced connectivity
¢ Extensive Peripherals

* Network Coprocessor
¢ PCle, USB3, 10GbE w/ s
®27x27mm

RN NN NN NN NN RN NN ENEEEEENEENENEEREREEEEEEREEEEEREER,

AM572x AMS574x
* 2x A15, 1.5 GHz e 2x A15, 1.5 GHz

* 2x C66x, 750 MHz e 2x C66x, 750 MHz
* HD, 2x 3D, 2x M4, 2x PR 5Se HD, 2x3D,2xM4,2xPRU-
* 23x23mm e 23x23mm, ECC, Secure

‘sssssEEEEEEEEEEEEEESE

Future 64-bit AR 4'?
SN E S S SN NSNS EEEEEEEEEEEEEEP .ARM device

e Enhanced connectivity
e Extensive Peripherals

LELLL TN

AM570x

e 1x A15, 1.0 GHz

e 1x C66x, 750 MHz

e HD, 3D, 2x M4, 2xPRU-I
e 17x17mm

AM571x
* 1x A15, 1.5 GHz
* 1x C66x%, 750 MHz

AMA437x
* 1x A9, 1 GHz

* GbE, 3D, QSPI, Secure .
e Camera, 2xPRU-ICSS
e 17x17mm -
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* HD, 3D, 2x M4, 2x PRU
* 23x23mm

SN NN NN NN NSNS NN NEEEEEEEEEEEEEEEEEEEEEE,
*>

®ssssmmnnnn

.
4NN NSNS EEEEEEEEEEEEER®

—
AM335x 44
e 1x A8, 1 GHz ¢

66AK2Gx

¢ 1x A15, 600 MHz

* 1x C66x, 600 MHz

¢ GbE, QSPI, ECC, 2x PRU
¢ 21x21mm

® 1xPRU-ICSS, 3D, GbE St
e DDR3, CAN
e 13x13, 15x15mm

Now 2017 Future
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Sitara™ ARM® Processors Focused End
Equipment

Grid Factory _
Infrastructure Internet of Things

EEs
. . Home Gateway
Charging pile Access Panel
Data Concentrators
P rocessors > Sub-Station Automation ?::earrr;ostat
Smart Meter
Building Automation
System =1 N335
X
Smart Data Home Energy g AM437
Tools Industrial 21X AM437x EVM AM335x
Concentrator Gateway Communications  Industrial Dev Starter Kit

Kit
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AM335x B {A&F

I

Benefits

» High performance Cortex-A8 at ARM9/11 prices

* Rich peripheral integration reduces system
complexity and cost

Sample Applications
* Industrial / Home

Automation » Smart Appliances
» Portable Navigation « Low power
Devices instrumentation
* Robotics * Wireless Accessories

» Consumer electronics « Networking

Software and development tools

* Free Linux and Android support packages direct
from TI

+ StarterWare enables quick and simple
programming and migration among Tl embedded
processors

* WIinCE and RTOS (QNX, Wind River, Mentor, etc.)
from partners

* Full featured and low cost development board
options

Power Estimates

* Total Power: 600mW-1000mW

+ Standby Power: ~25mW

* Deep Sleep Power: As low as 3mW

Schedule and packaging

» Status: In production

* Dev. Tools: Multiple available today

* Docs: Multiple available today

* Packaging: 13x13, 0.65mm via channel array
15x15, 0.8mm

More Information
 www.ti.com/am335x

‘ )

&% . ARM®

Y N

A Cortex A8 .

N Graphics :

W Upto1lGHz* ph Industrial

' AccelerationPac Communication
_J >SS0 Subsystem

EtherCAT®,
PROFINET®,

I 32K/32K L1

256K L2 w/ECC

EtherNET/IP™

LCD
Controller

24bit LCD Cont.
Touch Screen
Controller!)

64K RAM

L 64KB L3 Shared RAM
LPDDR1/DDR2/DDR3/
DDR3L

EDMA
_

EMAC
2-port w/
Switch
10/100/1G
w/1588

e Security

AccelerationPac
Crypto

System Services

12-bit ADCW

NAND
/NOR
(16bit ECC)

Connectivity and 10s

eCAP/
eQEP x3

Mmmc/
SD/SDIO
x3

UART
12¢x3

*800 MHz / 1 GHz only available on 15x15 package. 13x13 supports up to 600 MHz.
(1) Use of TSC will limit available ADC channels.
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AM335x FE L FE IR

ARM Graphics CAN & PRU-ICSS Package Availability

Cortex-A8
(MHz)
i

Standard protocols for AM335x include Profibus, Profinet RT/IRT, Package 15x15mm (ZCZ) *13x13mm (ZCE)
Ethernet/IP, SERCOS lll, and more ARM speed Up to 1000 MHz  Up to 600 MHz
All protocols for AM335x include Standard protocols plus EtherCAT and USB 2.0 x2 x1

POWERLINK EMAC 2-port switch Single, port

15x15/0.8mm

In Production

In Production

In Production

In Production

15x15/0.8mm
13x13 / 0.65mm*

In Production

15x15/0.8mm

13x13 / 0.65mm* In Production

13x13 /0.65mm* In Production
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AM335X=%& %1t

General Purpose Industrial
Full Featured

Industrial
Communications
Engine

AM335x Starter Kit AM335x EVM

BeagleBone Black
(TMDSSK3358) (TMDXEVM3358)

(BEAGLEBK)

U U A c U U U DpPE alJgeilted U
. op Jo =10 and A enabled 0 e platfo O
Quick DR
pDIUC board o o
Summary ) .
Memory 0 B DDR BB DDR B DDR 0 B DDR
/ 0 ) o [ B-Fowered emp o€ C
. o B e AR 4 0/100 0 0 = A
speCIaI = A 0/100 - - 5 A o
Features
Audio O ape 0 0
0 C 0 o Protoco
£§190 Q0
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ﬁey Processors \
Sitara AM335x

» Cortex-A8 core up to 1GHz, 32KB/32KB
L1 Cache, 256KB L2 Cache

- 2x Gigabit MAC

* PRU and Industry Communication
Subsystem

Sitara AM1808
* ARM9 core up to 456MHz, 16KB/16KB

Cache
* PRU for programmable /O

Tiva LM4F29x
+ Cortex-M4 32bit RISC
* Up to 1MB Flash, 256KB RAM

Qhernet PHY, 8x UART

PLC

C2000 processor
TMS320F28xx
* Real time 32bit MCU, 90MHz

4 Key RF Solution

+ Single Precision Floating-point
Operation

» VCU for Viterbi, Complex-Math, and
CRC acceleration

Analog Front End

AFEO03x

* Integrated Powerline Driver with
Thermal and Overcurrent Protection

» Supports EN50065 CENELEC

Bands A, B, C,D
kSupports FSK, S-FSK, and OFDV

Power Lines
Low Power RF Solution AN Sub-1GHz
CC11xx/CC430/ Antenna . ) CC1 1x1/ CC112x
ISM-BandSOC RF WiFi
CRCadio Front . WL1271
25xx End
802.15.4 SoC L°"‘62°Wer R1F
Radio, MCU . 430F51xx
\_- CC2533 (Ziggee) /
SPI or UPP <7
Application Processor:
Network/Mac Manager/Analytics UART /SDIO Ce||l.j|ar/ .
Wifi
Flash LCD Sitara [
(ARM?9 / Cortex-A8) Wired =
o_r == D|g|ta| = Interface i .
DDR2 Clock (T(':‘;?tex_m 7 Isolation e=a
Microprocessors 12C sgizz or RS485
SIPl or UART LED '_hi
Power Line Communication Driver —il
Hv Coupling
€ap  transformer AFE
| TMS320F28xx
1] *“ A Flexible PLC
§ “Modem &ey Power Management\
— in Bl AC/DC Converters
S I I + UCC286xx / UCC287xx
oS Single Channel LDO
tect
profector EEPROM Sk . LP38691/TLV70030/TPS71533/
TPS72728/TPS70933/TPS78230
Regulator
System || Core and I/0 o LM34923/TPS622xx/TPS62
| AC/DC Power Power 1xx/LM2733/LMR12010
O . Digital Isolation
Supply Main Power Suppl 9
SRR bR ISO7641/1SO1540/ISO1541

"
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ETAM33SXHIH A BB TR
3rd party DLMS/COSEM application software

TIPLC (G3/PR|ME/FCC) MAC / Networking Iayer on Sitara p|atform
on Sitara platform

Management interface IPV6 TunX
6LoWPAN Adaptation Layer

Upper MAC

Management : ‘ == |

Buffer Manager

HCT

an:

TI PLC (G3/PRIME/FCC...) lower MAC / PHY layer

on C2000 platform
Tl Zigbee /| Low Power RF

Network stack

ZigBee Stack level

Physical/Data Link level

http://www.ti.com/tool/tidep0006

Buffer Manager

Wi3 TEXAS INSTRUMENTS



ETAM3ISXRIHE ST FR
— G3 Base Node Stack

ARMO9/Cortex™-A8 Processor

G3 Stack

— ARMO9/Cortex-A8
» ADP 6LoWPAN Bootstrapping
* Mesh routing (LOAD)
+ Security EAP/PSK
Management « Upper MAC
— C2000
* Lower MAC and Prime PHY

G3 DC Interfaces

Management interface -

6LoWPAN Adaptation Layer
Upper MAC

Buffer Manager

HCT Server

— Management
UART Interface — DLMS/COSEM IPv6 application
C2000™ (F28PLC83 SOM) (HCT message) - G3 Topology

— Maximum 1000 nodes
HCT G3 DC Resources

— Program memory: 256 KB
PHY — Data memory: 580 KB
HAL — CPU consumption: < 1%
— Note: MIPs intensive blocks in C2000

Buffer Manager

DSP-BIOS

wip TEXAS INSTRUMENTS | 16




I TAM335XHIH S IEH B HF R
— PRIME Base Node Stack

ARM9/Cortex™-A8 Processor

Prime DC
 PRIME Stack
. — ARMY9/Cortex-A8
. = Server - |EC-61334-4-32 SSCS and NUL SSCS
2 * Upper MAC
s IEC 61334-4-  IPv4/ _
= 32 PV6 NULL C2000 |
RS * Lower MAC and Prime PHY
= Convergence Sub-layers M .
o anagemen °
S PRIME DC Interfaces
- - Mangge.ment
— Application
 PRIME Topology
— 1200 nodes
N UAil?_lTCITnterface — 32 switches (to be increased for future release
C2000" (F28PLC83 SOM) (HCT msg) — 3600 connections (Unicast and Management)

PRIME DC Resources
— Program memory: 192 kB
— Data memory: 2580 kB
— CPU consumption: < 1%
— Note: MIPs intensive blocks in C2000

HCT

Lower MAC (LMAC)
PHY
HAL

Buffer Manager

DSP-BIOS
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K145 LSDERM 53345XQ1
| K :LIERDA

A 20161012
Hi: SHT

- TAM335XHIEE -

AR TR

Introduction

AM335Xiz iR RIRIEE M ABERRE RS 2.0
IR ERTTRIIEMERE. 2T R OLERSR |
REISmE ATV EIR HAYEERIERE ). KEUEFMER
. O¥ Rie. LBEE RN ER RIS
BEFEK,

Features

>EFCortex-ASZAIAM335XLMEEE | BEESH800MHzZ

DDR3
256/512MB

> HALinux3.12.10kx A0S , 1&fitbootloader, kernel, FSZ
>EDDR3, eMMC Flashizfi428 , EEREIREITTPMU

> MRIEERE /9512MB DDR3#14GB eMMC Flash

> QMERESBR TR OIRAIBRE 2 BIRNERESN , HES Y5258
>RFA8EPCBIRINIIZ , SERRBMEAMF AT 218
> ZIMRIMERS © 40mm*40mm*3.26mm

Main Device

AM335xBZCZD,TPS65910

18
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1

AR TR

-__'AM335XE|,‘J'

Introduction

AEHRRATI AM335XREFSH1ERTRE | iZth A 2Cortex-A8HH , A RETHMENA1GHz , HLCDEH28
, 7#USB2.0 OTG, HOSTH#ER, , F£6£10/100/1000MHzLLKMIEL ( MAC ) |, STLAEARGMIL, RMII, MII
EEE , £CAN, UART., ADC. MMC/SDIO. SPIs. 12Cs. SDIOs&Mzfath,
RIEENABEERERR2. ORI e EKRIXIIMEOIE B RAFTIZOAT | AL TR EREIIMZED
EMX , ARTFERIZIT T 16 EHNLCDEOFMMBESFFEREEO , ARMILAB R YA MO, &
TLV320AIC3106 S 5iimiRis i, FESSPIEEO. WANUSBEEO. — MNEBESDRELINR—MEIXASDRE. —ig
CAN#O. MEE@ESEOUR—EMODEME THO,
Features

> BERGESTHLinux 3.2.0% LA EMRA , BBRORALinux 3.2.0ikA , W EAEALinux 3.12.10kg4 ;
> MHERFTTIFUBIFS, Yaffs2, NFSEHET( ; STEFSSMANFIEY ;

> EE&RGB565HI16UETFTRREEN , AiREEEIEEEEXHBEIER ;

> TIFYMEEIEUSB . UART. CAN. RMIL, SPI, SDR#0O0% ;

> MHEBEE : 5V+10% , 87433V 8V EMETIMEFEA ;

19
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SRR

SN65HVDS82 | UARTx6 EMAC . | PHYO/PHY1

MAX3232E [ (UARTI 4-5E) RMII/MIT DP83848
i RGB565 _ | Lcp

TLV320AIC3106 ADEOS FLRH BE

FAM335XH:

\J
A
\

\J
A
\

Cortex-A8 ‘
. | TfiERs
(4ch)  132KB and 32KB L1+ SED

256KB L2 + ECC USB2.0 HS USB HUB

Y« GPIO L a1i95) 1540t OTGPHY | ™ FELIS

© 64KB RAM
DDR CANO | CAN#E
K4T1G164QE
MMC o SDF
PRCM GPMC SD and SDIO| | =~ | TPD2E001
eMMC Flash
4G/8G

Main Device

DP83848,1SO1050,TPD2E001,MAX3232,SN65HVD82,TLV62568,TPS2501

Wi3 TEXAS INSTRUMENTS



ETAM33SXHIEFIREA TR

HW Define

RMIIx2 FuE(EAT). AU\ (TIT) LDARM, Jeef

USBx2 Wsp 4\ I+, USB#:4G USB

UARTX5 ARVRNPNRE SR, 5A=GEElR, RS485. MIIRIL,
RE AR I 5% % PLC. M-BUS

CANXx1 ek i CAN

SPIx2 ESAME 7, 22 RAEidh SPI

SD-fx2 BRI, RGBSR SDIO

12Sx2 s, EERE 12S

LCDx1 RGB565 TFTAZ A 5t LCD Controller

Wi3 TEXAS INSTRUMENTS
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BRI R

- FAM335XH:

SW Support

> Xload : BIEMKHT

> Uboot : iR
X¥FeMMC, TFR. &0, WEEGA ;
XEHEIEsE R ;
XIFURER

> Kernel : GRS
XSRS/ HEEMER |, XIFRGBS6SMTFTIRERZEO ;
XHERSEIG R |, XIFEZREBRONE) , 2FFI2CRE] ;
XHEFINPMUSB OTG+1IMNHOST |, 524NHOST#H:O ;
HAEMMCHRZS , BISD-RIXEN , SZHFSPI Flashikzf ;
XFHERFFHLogoE H ;
XHRFPMURRETEIX S ;

> FS: BERHB
BIETQT4 , HHEEQTHIRE ; sTLURMuartR(E. socketFIRERIEHIRE ;
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ESD : A — rera [ LLLLLL
Bl 8KV Y & ;
ZESHE15KY .

*!P TEXAS INSTRUMENTS



24

Wi3 TEXAS INSTRUMENTS




BX TIRIHMEEMARNEERA

BMNNER (T) NRRMANBAR, MAREMRITEN, REIELE  IREFTRTEMEEREXRNSEZ UM (ERTIRR ) , 8%
HEBRUTARTFABET TI =i NA ; NRE (A, SWRRKRRLE , WHRQE ) MEAARXTHR, HRKER TEMEEN
TIER  RTEAFEERNZEER , RREBANSERETEA,

TIFRAE TV BB, IR AFUEAREX TI N T FRINATFEANRRERARRRFH | RS T AEEATEAH LSHFTE,
TI BT E T BF#HATHE, 858, SuMEMER.

FEBRFEE , ERUTNANNATERIRIH DN, NN Al , BNSNARARR NANT2HE , UREH NA (SFNAPER
MATE TR ) ) MFAFEERANEEEIAREMEXER, FREN SAFH , CEZHITNZHTIREERFIEN —U4EL LA
R, R () IARENERER (2 KUKEBRARR , Uk Q) BRETHESHERNKENRARIELEK, BRE , TEARI LS
BT FRNEA LA, SFNENREZE NA MZENAMA T =R 8. BREE T BIRO AT X ABFIHAN R |, T Rt
TREMEMNR,

FBRAREAFREEZEF T RRMS T FEN AR, FHERNEA, SHREREMEREM TIHR, EHFRMEEFZIERSRNREM
EEEFEEMATIARSROEMHARATRRRTHER , BREFE T AE=ZSNEABRASHR=NHEFA , ZE-NSFEFRTE
AEFN, BN, BRERNIEERATFRBRSNEFMRES. JSE6E REEXNEMIRSN. SRASETE=FRIARFNE
%?‘Wﬁiﬁﬁﬁﬁtéﬁ?ﬁﬁﬁﬁ%ﬂ@i*ﬂﬁﬁ’%ﬁ*ﬁ%ﬂ’ﬂ%iﬁﬁii}\ﬁlo £/ T RRTREERAE=FRENZEE=H TR EAMR~ R
R o

TI BRRBREFRE, T ZRBRN TI HRRECEAELIEEAABIRIANRIERGFR , SFETRT I EBERTEE, FRRIE,
TEAMERIE , UREHME, ESBERBRNTRIEEME =75 MR~ RAEMIRIAMRIE,

TI AAREAHRR , BRETRTRASFRAAREZEXNER , B FABEFIREE | IEZEFRASENT TI BRI H 5,
NE T RFERECEASRREEZEXNEIMEERN, EEN. SR, MHH. BEN, B5E0N. 8RN, NERERERERE , 18
T EERBAUHELTE ERBERE , TI TR RR.

ZREE T RERAKRLFBREZRETETEABHAZRMNEZ4 M ENEMARE. A, RAR/HRE.

TBHEAT T BR. SEHMKFEATRERBNMH, TI =RABSHEAMEN., XEXREBEETFRTERT TI WESE™R
(http:/Awww.ti.com/sc/docs/stdterms.htm), F{EERFBER (http://www.ti.com/sc/docs/sampterms.htm) BIFRE SRR
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