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ABSTRACT

The Home Phoneline Networking Alliance(HomePNA) 2.0 technology can establish a home network using
existing in-home phone lines, which provides a channel rate of 4-32 Mbps. HomePNA 2.0 Medium Access
Control(MAC) protocol adopts an IEEE 802.3 Carrier Sense Multiple Access with Collision Detection(CSMA/
CD) access method, Quality of Service(QoS) algorithm, and Distributed Fair Priority Queuing(DFPQ) collision
resolution algorithm. In this paper, we describe some performance analysis results of HomePNA 2.0 MAC
protocol and the requirements of HomePNA 2.0 MAC coniroller. Then, we propose the architecture of HomePNA
2.0 MAC controller circuit, show the simulation result of each block included in HomePNA 2.0 MAC controller,
and present the HomePNA 2.0 transceiver chip that we have implemented.
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A4 &5 4 - 32 Mbps
A% 72 500 feet(150m) o)At
W wA 4 Mbaud QAM, 2 Mbaud FDQAM
= 475 - 9.25 MHz
4 T 7 MHz
MAC Z2&F IEEE 802.3 CSMA/CD with QoS
Ho) A zelo)d 5= 25 ~Hjo]A
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Ethernet Packet
16 4 6 6 2 variable 4 2 Var 1
Bytes Bytes | Bytes | Bytes | Bytes Bytes | Bytes | Bytes | Byte
PREAMBLES | FaTe) DA | SA £ Etheme! Data Fos | S0 ) eao | EOF
64 16 | 24 | 24 8 - )
Symbols Sym | Sym | Sym | Sym variable Sym
Header Payload Trailer
2 MBaud ] 2 MBaud or 4 MBaud "$ ' MBau
QPSK QPSK, 8PSK, 16QAM, 32CR, QPSK
64QAM, 128CR, 2560AM
Frame Control
8 1 3 4 8 8
bits bit bits bits bits bits
Frame Type RSVD PRI St Payload Encoding HCS
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Encoding 2E. 2 Frame Control BEA¥ Source
Address(SA) Fx7}x|2] 8 B]E Cyclic Redundancy
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Ethernet Packet
16 4 6 6 2 . 4 2 Var 1
Bytes Bytes | Bytes | Bytes | Bytes variable Bytes | Bytes | Bytes | Byte
Frame Ether- CRC
PREAMBLESA Cirl DA SA Type Ethernet Data FCS 16 PAD | EOF
64 16 24 24 8 . 4
Symbols Sym | Sym | Sym | Sym variable Sym
< Tx_Frame minimum duration: 92.5 us »
J% 6. & CS =Y
16 4 6 6 2 1
Bytes Bytes | Bytes [ Bytes | Bytes | Byte
Frame Ether—
PREAMBLEG4 Cirl DA SA Type EOF
64 16 24 24 8 4
Symbols Sym | Sym | Sym | Sym { Sym
j¢——————— CD_FRAG duration: 70 us ———p

I3 6. 8 55 27

: : Unsynchronized
Synchronized Period Period
14 IFG -me— Signal slots >l Priority slots ——————
Eame IFG S0 81 | S2 PRI7 I PRI I PRI5| PRI4 l PRI3 ’ PRI2 ’ PRI | PRIO Arbitrary
CS_IFG | SIG_SLOT PRI_SLOT
29us 32us 21us
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4 1
Bytes Byte
PREAMBLEG4 EOF
16 4
Symbols Sym
l«— Backoff Signal duration: 10 us —»

a8 10. Hex A%

Wox AT a8 109 2] 16 A8 Pream-
ble64o} 4 AlEe] EOFZE 7A€t oz 7]
$E A FEo] e &HFe $AlEw ZHEo] 7}
&8lodof gk
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