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Overview .
. o Deliverables:
The M-XGPCSR™module from the Mentor Graphics Corporation implements
the IEEE 803ae Clause 49 10-Gigabit PCS-R function. This function is located * Verilog source code
between the reconciliation sublayer (RS) and the PMA sublayer. * Detailed design documentation
The M-XGPCSR connects to the RS side (MAC) with a 36-bit DDR interface * Synthesis constraints files
or a 72-bit SDR interface for both Tx and Rx. On the PMA side, it connects with « Functional testbench with
either the 16-bit (XSBI) interface or a 64-bit SDR interface for both Tx and Rx. documentation
The M-XGPCSR also implements Clause 45 to provide control and status through « Wrapper integrating the M-XGPCSR
the management data input/output (MDIO) interface. with Mentor’s A-XGMAC core
The M-XGPCSR is written in Verilog RTL and comes with a stand alone verifi-
cation environment. In addition, synthesis scripts are supplied for TSMC 0.13um Related products:
A}SIIC llblrlary1 an.d Altera StratixIl FPGA. These scripts can easily be adapted to + A-XGMAC™ 10Gbps Ethernet
other technologies. MAC core
* A-XGFIF™ 10Gbps FIFO module
o M-XGXS™ XAUI XGMII extender
www.mentor.com/ip Menbr
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Functional Overview

In the transmit channel the 64B/66B
block encoder maps XGMII data and
control into 64B/66B blocks. The
scrambler then scrambles the 64-bit
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merges two sync bits with the scram-
bled data and rate adapts 10 Gb/s to
10.3125 Gb/s. The XSBI TX IF block
implements a 4:1 mux using one
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In the receive channel the XSBI RX
IF block converts 16 channels of
644.53 Mb/s into 64 bits of raw data.
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Standards Support

The M-XGPCSR supports both
the IEEE 802.3ae (Draft 5.0) Clause
49 standard and the 802.3 Clause 45
standard.
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The supplied testbenches have
been run on different simulator soft-
ware and different platforms before

xsbi_rx_res156 e—— . .
; : shipment in order to ensure correct
xsbi_rx_res161 f+——0H . . .
xsbi_tx_res156 |« operation at the licensee’s facility.
nsbi_ty_res161 [« Among the tools used: Cadence
Verilog NC (native compile),

xsbi_rx_res156_ob—
xshi_rx_res161_o— Cadence Verilog (cross compile),
and Mentor Graphics ModelSim®.

The code has been executed in both
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The block sync uses the sync bits to

UNIX and PC environments.

find the block boundary of the
64B/66B blocks. The 64 bits of
scrambled data is then sent to the
de-scrambler. The 64B/66B block decoder converts the
64B/66B block back into XGMII data and control. The
BER monitor ensures that the bit errors are below a
threshold and sets a flag if it is exceeded.

The MMD block implements Clause 45 and contains
all the registers associated with the PCS function.

The TP generator block generates pseudo random test
patterns with the scrambler. The user can change the test
pattern characteristics via the MMD block. The TP checker
block validates the pseudo random test patterns.

The PRBS31 generator creates patterns according to
the polynomial G(x) = 1+x*+x’". The PRBS31 checker
validates the PRBS31 patterns.

The resets block generates synchronous resets for the
different clock domains.

Block Instantiation Diagram

In addition, the Verilog RTL has
been constrained and synthesized
by Synopsys Design Compiler using third party standard cell
libraries. The libraries were selected to be representative of
the current technology at the time of testing. The constraints
and design rules used during this process are intended to be
generic in nature.

Reference Technology Gate Count: approx. 48,000 gates
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