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ATCA-based Reconfigurable Communication Processor Design

HE Zan—yuan, WANG Kai,JI Li—xin, LI Hai—tao
(China National Digital Switching System Engineering & Technological R&D Center, Zhengzhou 450002, China)

Abstract ; With the rapid development of data communications, a variety of business needs growing dramat-
ically. Based on the ATCA ( Advanced Telecom Computing Architecture) platform, it is very necessary to
select the reconfigurable embedded system processor. According to the features of ATCA architecture, this
paper selects MPC8548 as the processor, proposes a communication system model based on 1000M Ether-
net and PCI-E data interaction, designs and implements a reconfigurable communication system processor,
and provides flexible application options for ATCA-based telecommunications products. Test results show
that the processor is industry—leading both in the aspect of electrical characteristics and in the aspect of the
data processing capability.
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ZREAL AT H R Y 25 38 15 AL BRI A
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FHE B Y d KR 25530155 (Low Voltage Differenti-
al Signaling, LVDS) 2243 X%, EL. A AH 7] 1 o S 4k,
WA 5 Ik H3. 125 GHz, $¥ 4 % 6 B 8b/10b i
AL A R AR T B AT AR
FEAL, ATCA - 65 45717 s BRI 58 4 138 # #4544 o
FIRUR R AR A4 WURN 3 F, ATCA &
G2 LR HIRPR TR A8y, MEAMA 32 F5 AN [F]3 15 B
W B0 B3 ) B4 O A0 45 LUK XA S £ 4% i
InfiniBand , RapidlO . PCI-E % Z ffi £ F LVDS 1% i
HOF =B ERe

ATCA BRI AN 2 Z A 7E F Sl AR B 8, o
FHZS MR, 464 FAIA FAIE B 30 L A i 2% | AT-
CA ZRGEHT3E FH T R A b =0 i {5 0
I, 3T ATCA MR 15 — B 1 n] G 9J  Thak
RIS R G FEALAE B AR A 2 R HEE
e KB ATCA V-5 3088, 0 5 A 8% & i
FEASEA, KRG 5 I A

2 R @EERERRY

LA G038 A5 & 38 R ] 4 1 7 2Ok 4
WA B ATHEYE , JET ATCA ZRHIEMSE RS R £ ik
FEEA DU RY 2% 3 DI A8 75 AR, 7612 M 28 1 F b
3SR, R 3 & FH T He 1) 45 38 {5 b BEAL,
2 H SRS XUR )8 5 B 4%, — 22T Base
AR, — AN EFE T Fabric FHGEAG , # i F&H
1 48 AR F v P = A I T REE . R G AT A
HiE ik B B i) Base A1 Fabric BB K285 F&H
PR 28308 {5 Kb FRALA 5 B ac B, B 12— LAY 5
T ATCA ZEAa A XL T 0 264 38 175 B 780 | 00 4% = 4% F
P 285 38 15 AL BRAIL, BT LARIIT A 19 b B, )
2 A AL FRALAY Base d3E R ] 10/100/1000M Base
=T H LK MEE I X, Fabric 8 18 % & 3 F B 17
vl $#ﬁ$§ﬁ%§( SERializer/DESerializer , SerDes ) BE
T (40R ] 1000M Base—X JEZ5) 58 BUEUHE AR, %
B2 SRS LVDS ML R
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Fig. 1 Double—star network communication
model for ATCA system
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Fig. 2 The communication model of AMC
board on ATCA system
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SDRAM) ¥ il &% , e 22 7] 3CHF 64 b MR B 3%
FUfE ( Peripheral Component Interconnect, PCI) &4k,
Rt x8 ) PCI-E DA M x1 5 x4 AY RapidlO
R ATHE T S AN SR A T A A i (In-
put/Output, 1/0) 32 11 DA S P £k 28 #4722k (Inter—
integrated Circuit,I’C) %11,
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Fig. 3 The communication system model of MPC8548E
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Ao, Hord 8 AN E W F1)Z (Physical, PHY ) 2 H A
BT Base A& 038 5, Hiay 16 A4 H AT B AN
THFERAT LU B 37 B2 1T (Serial Gigabit Media
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Fig. 4 Board ethernet switching network assignment
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M GEEE A AMC P BRI 8 AN 1T, DL KGE
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NE MAC )2, 0 0 PMSGENG ROMIT #% X, ok B
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Vitesse 23 7 1 VSC8224 (iZ:th A #243L 4 > RGMII 42
13 1000M Base—X 1% # 1000M Base—T i {55 #% 2
Y535 ) K MPC8S48E (1) RGMII 2 H1 4tk 1000M
Base—-X %X ; PE#E Vitesse 24 A A9 VSC8558 1] LA
S2PE 8 PORT By SGMIL F] 1000M Base—X %4, H
HiY 4 4> PORT 81 VSC8224 523l MPC8548E 1
WAF ; PEFE VSC8558 155 41 4 PORT 3K 5¢ i Al & 4t
T KA LY 28 1) Fabric 32 173815 .
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ZAFRHL R T 428 MPC8S48E M5 b FEALY
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RGP EEE IDT 28 & #9 8OHPESSTSA ith A, 1]
$EME 8 lane 5 1~ PORT [y FH 422 11, AT DL S8 B 5
PORT 5T PCI-E $dits i sc e, Horp LIk
Hixd, T Nx1, RGERT PCI-E A% 2 5 fAk
A 5 s,
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Fig. 5 Communication system model based on PCI-E
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ARG A SRS R H AR AT LLE iF MPC8548E
AR 58 1, i — 204 T ESRARAE S 2 D se &
BF i R 0% 4, VSC8224 fE S MPC8548E [ & 1)
PHY &4, i RCMIT £ 1 A9 B DR SE R, 8
it MPC8548E [ B AN JiE , 58 JlixF VSCT390 1Y
Pl N IS 240 Ak 15 B DL & VLAN TR A9 c
N, VSC8558 A VSCT7390 1Y PHY &4, n] LAiE
T 1R 58 B I e s MPC8S48E i it slave %
[T SMBus ( System Management BUS) L2& K 5¢ BX )
PCI-E #fi% &0 F 89HPESSTS A [ A FLACE

MPCS8548E ¥ 4h 1k VSC8224 I, 75 B 5¢ )i, F 1
1) R

// % PHY _ADDR _REG = 0x0017 ( PHYO X Jij 3 [T #f
i) /7 % PHY_CTRL_REG = 0x0002 ( 8 i3 11 ] LIS Bl %
FAE MG HRAE) 5

// % PHY_ADDR_REG = 0x0000 ( PHYO BJ4% i %5 77 %
Hohk)

// % PHY _CTRL _REG = 0x8000 (¥ PHYO % & N
1000M-BASEX TAEML)

Fi R AR AT, T EE e LI A 3 A PHY i
H# 61k,

VSC7390 1] 1h {44 it MPC8548E [ LOCAL
BUS 1Y TAE T 258 iz il 184 , CPU i@ i VSC7390
fR4% BB 3 (MDC A1 MDIO) 52 /% VSC8558 1Y) A
1k, K5 VSCR224 XFHEMY 4 ANuf L) b1k, 7 22
PEE N 1000M-BASEX A TAERER

MPC8548E [ & G e it , fd H 3L F PowerPC
AHRERE) Linux REED, ZIRE RS B &R
AEREXT A 2T PowerPC ACBHES R k4T 30, H
HhIBT AL BT 2 48 1] SR AL B R T Message
Processing Interrupt Count, MPIC) 2244 | i F ) Open
Firmware 5%} PowerPC #1751 5, { FI A< Hh 77 %
w2 (Local Memory Bus, LMB) ZEFY ST PowerPC 1
WAFEAT A B e A AR 454 b s T 2
A F)F PowerPC JZ UK AL B B HE 2544, v DAL FH P 48
AL PR -5 . HAET, Linux PowerPC B4 B K

— P REN ALERMN RGO TR, WL e
Linux PowerPC /E-5 MPC8548E HE/ER 4L .

4 REgmEENR

BT ATCA 2291 MPC8548E b FH &8 fi 3 15 b
H ARG SCE, AEE L T ATCA F & i FEA
I, i385 PCI-E #%F LK AT LA S VLAN JIRERY
AR RAE AL R, 3E— 254 e T 1238 (5 A 3 &
G0 FHTE L

BeF S B B AE A PR RS S e T
Kl Tektronix 23 7 Y DPO5104 7% I 2%
XF1000M A I £ 4 5= 14 Rt P e R A 003, 285
RnE 6 iR,
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Fig. 6 The level signal diagram for the interface

of board and system backplane
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DU A A D34S A 3% 2 R 48 19 BASE T T 119
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Fig. 7 The performance test result of 1000M ethernet
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AFENLA TS B, M T — i nT DL S22 Rl 55
N FH 8 SR A5 5 5 . 7EZ SRR B AT L AMC
TR bR (032 1 5230 DSP 4571 (4™ Jie g 1, o ]
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