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APPLICATIONS

<+ DATA Centers

<+ Finance

<+ Clusters
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Motivation /Significance




Architecture of
the Design
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I. HSMC -41anes @3.125Gb /s
II. XAUI / XGMII -s Bytes with 8bits control signals

tx_clk

-

txd[31:8]

txe[7:.0] _ FF X 01 X 00 X FO X FF
warzo) |, SF8 | rame data
— preamble —
AAAAAA X frame data
preamble
txd[39:32] - frame data Xtermlnate FD |
preamble
txd[55:40] - frame data
frame data

xd6356) I sida |

Interfaces




III AvalOn ST - Unidirectional flow of data @ 156.25MHz.

IV Avalon MM -A standard address-based read / write

interface typical of master-slave connections.

Interfaces




HSMC
PORT
NUMBER

Stratix IV Stratix IV SoCKit SoCKit

Top Level Schematic Schematic Top Level

Pin Assignment Matching




assign CONFIGO_1=1'b1;
assign CONFIG1_1=1'b0;
assign CONFIGO_2 =1'b1;
assign CONFIG1_2 =1'b0;
assign SS338_CLKIN = 1'b0;

assign MDIN1 = MDIO1;
assign MDC2 =1'bz;
assign MDIO2 = 1'bz;
assign PHYRESET = KEY[1];

assign STOPMON = ~KEY[2];
assign SER_BOOT = 1'b0;

assign SMBSPDSEL1 = 1'b0;
assign SMBSPDSEL2 = 1'b0;
assign SMBWEN =1'b1;
assign GPIO0_1 =1'b0;
assign GPIO1_1 =1'b0;
assign GPI00_2 =1'b0;
assign GPI0O1_2 =1'b0;
assign NVMA1SEL = 1'b1;
assign NVMPROT = 1'b0;

assign PRTADO2 = 1'b0;

assign TXONOFF1 = 1'b1;

assign TXONOFF2 = 1'b1;

assign OPOUTLVL = 1'b0;

assign OPINLVL =1'b1;

assign USER_LED_R = 8'b00001111;
assign USER_LED_G = 8’b11110000;

Configuration

assign MDIO1 = IMDOEN1? MDOL1 : 1'bz;

{PRTAD4,PRTAD3,PRTAD2,PRTAD1,PRTADO1} = 5'b00000;

XAUI PHY

xaui_rx_seriel_data [3:0]
xaui_tx_seriel_data [3:0]

phy_mgmt_clk_reset
phy_mgmt_clk
rx_ready
tx_ready

xgmii_rx_clk
xgmii_tx_clk
phy_mgmt_address [8:0]
phy_mgmt_write
phy_mgmt_writeata [31:0]
phy_mgmt_read
phy_mgmt_readdata[31:0]

<<

>>

<< 3'h000
<< 0
<< 8'hFFFFFFFF
<<0
<< 8'h00000000

HSMC

HSMC_XAUI_RX_pO[3:0]
HSMC_XAUI_TX_p0[3:0]

IRESET_N
0SC_50_B4A
LED[2)
LED[3]




Fast/Transparent MAC
3 clock cycle latency rx
2 clock cycle latency tx

/packet_generator_testhench/counter
/packet_generator_testbhench/f lag

/packet_generator_testhench/fh

/packet_generator_testbhench/packet
/packet_generator_testhench/xgmiic, ..
/packet_generator_testbhench/contro, ..

/packet_generator_testhench/clk
/packet_generator_testbench/h0
/packet_generator_testhench/bl
/packet_generator_testbench/b2
/packet_generator_testbhench/b3
/packet_generator_testbench/bd
/packet_generator_testhench/b5
/packet_generator_testbench/bé6
/packet_generator_testbench/b?

/packet_generator_testbench/empty

/packet_generator_testbench/sop
/packet_generator_testhench/eop

/packet_generator_testbhench/valid
/packet_generator_testhench/checks, ..

/packet_generator_testbench/d0
packet_generator_testhenc
/packet_generator_testbench/d2
/packet_generator_testbhench/d3
/packet_generator_testbhench/dd
/packet_generator_testhench/d5
/packet_generator_testbhench/d6
/packet_generator_testbhench/d7

MAC

.Convert between XGMII and Avalon ST Interfaces
Calculate Checksum
.Check or Append Checksum
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MAC

_——— - —

MAC_RX

clk

xgmiidata

4 XGMII

. S
S

XGMII

EOP P

clk
stdata
sop
eop MAC_TX

VALID ——p valid

EMPTY ——

empty

./

XGMII

xgmii_rx_dc

RX_clk

/xgmii_tx_dc

XAUI




110101011101 000 « Append zeros equal to the size of the checksum 110101011101 101 - Append checksum to data

1000 — Perform XOR until more bits are needed 1000 « Compute as before
1101 1101
01011 < Omit leading zeros and bring down next bit 01011
1101 1101
01101 01101
1101 — Repeat steps until run out of bits 1101
0000 0100 0000 0110
1101 1101
1001 1011
1101 1101
01000 01101
1101 1101
0101 <« Remainder is the checksum 0000 < Checksum will be zero

For parallel computing refer to www.cypress.com/?doclD=31573 and easics.com

CRC-32




mac_rx_data

mac_rx_startofpacket
mac_rx_endofpacket

mac_rx_valid
}_
0 mac_rx_empty
p-
=0
T
>
0
¢) mac_tx_data

mac_tx_startofpacket
mac_tx_endofpacket
mac_tx_valid
mac_tx_empty

DATA

Connections

XAUI

SoP :
EOP MACRX & h—xoMi- Swap v
VALID 5 XGMI
EMPTY ok \xgmii_rx_dc
:>; RX_ck
DATA———> DATA—p{St0ata K xgmii t_dc
SOP > SOP N R s XGMI
EOP :l TX_BUFF FIFO EOP »| eop MAC TX
VALID VALID ¥ valid
- EMPTY ——» EPTY — empty




Problem: Data is received and transmitted with

a bus width of 64 bits of data, MM interface supports

only 32 bits with no control signals

HOPHEES~ 22 ZOHp <

Write

Write Data MM 32b§

On-Chip
FIFO

32bits in ST >

Read

ST /MM

R MM 32 Bi

On-Chip
FIFO

Solution for Control
fafar’a’a = SOP
Ib7b7b7b = EOP
/d7d7d7d = escape
fefefefle = no data
Dual Clock FIFO

Data Format
Adaptor

64 bits in ST >

< 32 Bits in ST

Data Format
Adaptor

—
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No/Incorrect documentation

New Board / incompatible IP cores
Burnt Daughter board

Dual Port cant be compiled

CRC computation

Timing constraints
MM and HPS
Unreliable Cables

Challenges/Roadblocks



