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= DDR/DDR2  SDRAM

Megafunction

The DDR2-SDRAM-CTRL megafunction provides a simplified, pipelined, burst-
optimized interface to all industry-standard DDR and DDR-Il SDRAM devices currently
available, including Mobile SDRAMSs. It features:

1 Simplicity. All required management, initialization, address and burst handling pro-
cedures are done by the megafunction. The control, write-data, and read-data paths
are split, enabling higher performance and easier integration.

1 Performance. The megafunction achieves maximum bandwidth utilization through
pipelined and parallel architectural design practices.

1 Flexibility. All memory parameters (timing parameters, memory size parameters,
mobile-DDR support, auto-refresh policies, etc.) are runtime configurable.

9 Easier Integration . Most necessary related componentsd DDR/DDR-II Controller,
data-path FIFOs, DLLsd come built into the megafunction, and some FPGA versions
even include a PHY.

The megafunction has been carefully designed and rigorously verified, and is delivered
with comprehensive documentation and a complete verification environment. Repre-
sentative Altera results show it to be quite competitive, with a Cyclone device using
1,629 LEs running at 147 MHz, and a Stratix Il device using 1,483 ALUTSs running at
262 MHz.

Applications

Any application requiring efficient, high performance access to DDR / DDR-Il SDRAM
memory, including:

1 Processor Interfaces
1 Networking

1 Video / Image Processing

Block Diagram
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Interfaces to all industry sta n-
dard DDR a nd DDR -1l SDRAM
DIMMs and chips, includingM  o-
bile SDRAMSs.

High -performance architecture,
with a three -stage processing
queue for maximum ban  dwidth
utiliz ation.

Pipelined design facilitates int ~ e-
gration and enables high clock
rates.

Includes power -down and self-
refresh , critical for low  -power
applications .

Datapath logic with small FIFOs,
enables handshaking mech  anism
for enhanced perfo  rmance and
easier integration.

Two different PHY implement  a-
tions available: an advanced
delayed -DQS capture mech an-
ism with p er-bit deskew, and a
delayed -clock capture with dual -
port synchronizing FIFO.

Utilizes per -bank status monito -
ing.

Incorporates a progra mmable
auto -precharge mechanism.

Incorporates a progra  mmable
automatic refresh policy.

Supports up to eight chip -
select s, up to eight banks per
chip, twelve to fifteen row bits,
and nine to twelve columns bits.

Runtime -configurable param e-
ters ensure flexibility: eleven

timing parameters, CAS late ncy,
Burst Length, Row bits, Column

bits, Bank bits, number of CSs,
Extended -Mode- 5HJLVWHIUV
ues, registered -DIMM support,
power -saving and auto -
precharge mechanism activ. = a-
tion.

Flexible user -interface, with split
command, write -data and read -
data paths. All paths support

hand - shaking mechanisms.

Multi -burst access support:
access requests can have any
size burst lengths from 1 to
65536; the megafunction se fops
ments these into an appr ~ opriate. _
number of SDRAM bursts. .

N
-
]
o 2
.
- .

.
- .

I YD

e
’ = Jaguary 20(@

¥G




