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About These Release Notes

These release notes cover versions 8.1 through 9.1 SP2 of the Altera® MegaCore® IP
Library. The chapters in these release notes describe the revision history and errata for
each product in the MegaCore IP Library.

['=~ From v8.0 onwards, this document replaces all individual IP product release notes
and errata sheets that Altera previously published.

Errata are functional defects or errors, which may cause the product to deviate from
published specifications. Documentation issues include errors, unclear descriptions,
or omissions from current published specifications or product documents.

The product errata tables use the following indicators:
m A checkmark “v/” indicates an issue is applicable to that version
m “Fixed” indicates the issue was fixed in that version

m A dash “—” indicates the issue is not applicable to that version

“ e For the most up-to-date errata for this release, refer to the latest version of the

MegaCore IP Library Release Notes on the Altera website.

“ e For more information about Quartus® Il issues, refer to the Quartus II Software Release

Notes.

These release notes use the following Altera trademarks:
B Arria® devices

m Avalon® interface

m  Cyclone® devices

m HardCopy® devices

m MegaCore function

MegaWizard™ Plug-In

ModelSim® simulator
Nios® II processor
Quartus II software

SignalTap® II logic analyzer

Stratix® devices

System Requirements

The MegaCore IP Library is distributed with the Quartus II software and
downloadable from the Altera website, www.altera.com.
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Installation and Licensing.

e For system requirements and installation instructions, refer to Altera Software

Update Status
The following table shows the chapter update status for these release notes.

Chapter Date
1. 8B10B Encoder/Decoder 15 November 09
2. ASI 15 November 09
3.CIC 15 May 2010
4. CPRI 1 April 2010
5. CRC Compiler 15 November 09
6. DDR and DDR2 SDRAM Controller Compiler 15 November 09
7. DDR and DDR2 SDRAM High-Performance Controller 15 May 2010
8. DDR3 SDRAM High-Performance Controller 15 May 2010
9. FFT 15 November 2009
10. FIR Compiler 15 May 2010
11. FIR Compiler Il 15 February 2010
12. HyperTransport 15 November 2009
13. NCO 15 November 2009
14. Nios Il Processor 15 May 2010
15. PCI Compiler 1 April 2010
16. PCI Express Compiler 1 April 2010
17. POS-PHY Level 2 and 3 Compiler 15 November 2009
18. POS-PHY Level 4 15 November 2009
19. RapidlO 1 April 2010
20. QDRII SRAM 15 November 09
21. QDR Il and QDR 11+ SRAM Controller with UniPHY 15 November 09
22. Reed-Solomon Compiler 15 November 2009
23. RLDRAM 11 15 November 09
24. RLDRAM II Controller with UniPHY 15 November 09
25. SDI 1 April 2010
26. SerialLite |1 15 November 09
27. Triple Speed Ethernet 15 February 2010

28.

UTOPIA Level 2 Master

15 November 2009

29.

UTOPIA Level 2 Slave

15 November 2009

30

. Video and Image Processing Suite

15 November 2009

31

. Viterbi Compiler

15 November 2009
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1. 8B10B Encoder/Decoder

Revision History

Table 1-1 shows the revision history for the 8B10B Encoder/Decoder MegaCore
function.

“%e For more information about the new features, refer to the 8B10B Encoder/Decoder
MegaCore Function User Guide.

Tahle 1-1. 8B10B Encoder/Decoder MegaCore Function Revision History

Version Date Description

9.1 November 2009 | Preliminary support for Cyclone Il LS and Cyclone IV devices.
9.0 SP1 | May 2009 Preliminary support for HardCopy Il and HardCopy IV E devices.
9.0 March 2009 Preliminary support for Arria Il GX device family.

8.1 November 2008 | Maintenance release.

Errata

No known issues in v9.1, 9.0, and 8.1.
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2. ASI

Revision History

Table 2-1 shows the revision history for the ASI MegaCore function.

“ e For more information about the new features, refer to the ASI MegaCore Function User
Guide.

Tahle 2-1. ASI MegaCore Function Revision History

Version Date Description
9.1 November 2009 | Preliminary support for Cyclone Ill LS and Cyclone IV (soft SERDES) devices.
9.0 SP2 | July 2009 Maintenance release.
9.0 SP1 | May 2009 Maintenance release.
9.0 March 2009 Preliminary support for Arria Il GX devices.
8.1 November 2008 | Maintenance release.
Errata
Table 2-2 shows the issues that affect the ASI MegaCore function v9.1, v9.0 SP2, 9.0
SP1,9.0, and 8.1.
"=~ Not all issues affect all versions of the ASI MegaCore function.

Table 2-2. ASI MegaCore Function Errata

Affected Version
Added or 9.0 | 9.0
Updated Issue 91 | SP2 | SP1 | 9.0 | 8.1
01 Jul 09 Incorrect User Guide on ACDS — | Fixed | v — —
01 Dec 06 | NativeLink Does Not Support Gate-Level Simulation v v v v v

Incorrect User Guide on ACDS

The user guide that is on the Altera Complete Design Suite (ACDS) is an out-of-date
version.

Affected Configurations

This issue affects no configurations.
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Design Impact
There is no design impact.

Workaround
Download the latest ASI MegaCore Function User Guide from the Altera website.

Solution Status
This issue is fixed in version 9.0 SP2 of the ASI MegaCore function.

NativeLink Does Not Support Gate-Level Simulation

When using the NativeLink simulation example, the gate-level simulation design
fails.

Affected Configurations

This issue affects all simulators supported by NativeLink.

Design Impact

This issue only affects simulation and does not affect the design compilation.

Workaround

Perform an RTL simulation of the NativeLink simulation example.

Solution Status

This issue will be fixed in a future version of the ASI MegaCore function.
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3. CIC

Revision History

Table 3-1 shows the revision history for the CIC MegaCore function.

“%e Forinformation about the new features, refer to the CIC MegaCore Function User Guide.

Table 3-1. CIC MegaCore Function Revision History

Version Date Description
9.1 SP2 | March 2010 Maintenance release.
9.1 SP1 | February 2010 | Maintenance release.

9.1 November 2009 | m Preliminary support for HardCopy IV GX, Stratix 1V, and Cyclone 11 LS devices.
m Withdrawn support for HardCopy family of devices.

9.0 SP1 | May 2009 Preliminary support for HardCopy Ill and HardCopy IV E devices.

9.0 March 2009 m Preliminary support for Arria Il GX.
m Added an option to optimize for speed.

8.1 November 2008 | m Full support for Stratix IIl.

m Withdrawn support for UNIX.

Errata
Table 3-2 shows the issues that affect the CIC MegaCore function v9.1 SP2, v9.1 SP1,
v9.1,v9.0, and v8.1.
Table 3-2. CIC MegaCore Function Errata
Affected Version
Added or 9.1 | 9.1
Updated Issue SP2 |SP1|9.1 | 9.0 | 8.1
1 Apr10 OpenCore Plus Feature Not Supported for Cyclone IV E and Cyclone IV GX Fixed| v | — | — | —
Devices
15 Mar 09 | Error Generating HDL for Decimator with More Than 9 Stages and 11 VI VIVIIVIV
Interfaces

OpenCore Plus Feature Not Supported for Cyclone IV E and Cyclone IV GX Devices

When uing the OpenCore Plus evaluation feature, the CIC MegaCore function does
not generate a functional simulation model for Cyclone IV E and Cyclone IV GX
devices.

Affected Configurations
All CIC variations that target a Cyclone IV E device or a Cyclone IV GX device.
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Design Impact

This issue has no design impact.

Workaround

To avoid this issue, purchase a license for the CIC MegaCore function.

Solution Status
This issue is fixed in version 9.1 SP2 of the CIC MegaCore function.

Error Generating HDL for Decimator with More Than 9 Stages and 11 Interfaces

An error is issued when you generate HDL after selecting a Decimator filter with
Number of Stages set to more than 9 and Number of Interface to more than 11.

Affected Configurations

Decimator filters with more than 9 stages and more than 11 interfaces.

Design Impact

An error is issued when you generate HDL.

Workaround

If you want more than 9 stages you must select 11 interfaces or fewer. If you want
more than 11 interfaces you must choose 9 stages or fewer.

Solution Status

This issue will be fixed in a future version of the CIC MegaCore function.
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4. CPRI

Revision History
Table 4-1 shows the revision history for the CPRI MegaCore function.

“ e Forinformation about the new features, refer to the CPRI MegaCore Function User

Guide.

Table 4-1. CPRI MegaCore Function Revision History

Version Date Description
9.1 SP2 | March 2010 Maintenance release.
9.1 SP1 | February 2010 | Initial release.

Errata

Table 4-2 shows the issues that affect the CPRI MegaCore function v9.1 SP2. Issues
that affect v9.1 SP1 are available in a readme.txt file that accompanies the CPRI
MegaCore function v9.1 SP1 patch.

"=~ Notall issues affect all versions of the CPRI MegaCore function.

Table 4-2. CPRI MegaCore Function Errata

Affected Version
Added or
Updated Issue 9.1 SP2
01 Apr10 CPRI Frame Synchronization Machine Unable to Return to XACQ1 from XSYNC1 v

Warning Messages from Transceiver During IPFS Model Generation v
MII Interface Description in User Guide Contains Errors v
CPRI MegaCore Function User Guide Unavailable From MegaWizard Interface Info Link v
CPRI MegaCGore Function Does Not Support HardCopy IV GX Devices v
MegaWizard Plug-In Manager Does Not Recognize Transceiver Instances v
Setup Time Violations Might Occur in Arria Il GX 3072 Mbps Designs v
CPRI MegaCGore Function User Guide Does Not Contain Complete Instructions for v
Running Simulation Testbench

CPRI Frame Synchronization Machine Unable to Return to XACQ1 from XSYNC1

If the CPRI frame synchronization machine is in the XSYNCT1 state and does not
receive the K28.5 byte, the frame synchronization machine remains in state XSYNC1
instead of moving to state XACQ]1 as it should.

Affected Configurations

This issue affects all CPRI MegaCore function variations.
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Design Impact

While the core is in the XSYNC1 state, the frame synchronization logic locks up until a
K28.5 byte is detected.

Workaround

This issue has no workaround.

Solution Status

This issue will be fixed in a future version of the CPRI MegaCore function.

Warning Messages from Transceiver During IPFS Model Generation

While the MegaWizard Plug-In Manager is generating a functional simulation model
for the CPRI MegaCore function, several warning messages related to the transceiver
are displayed. These messages can be ignored.

Affected Configurations

This Quartus II software issue affects all CPRI MegaCore function variations.

Design Impact

This issue has no design impact. These messages can be safely ignored.

Workaround

This issue has no workaround.

Solution Status

This issue will be fixed in a future version of the Quartus II software.

Mil Interface Description in User Guide Contains Errors

The CPRI MegaCore Function User Guide contains erroneous information about the
MII interface. Figure 4-16 and Figure 4-17 in the CPRI MegaCore Function User Guide
should be replaced with the figures in this erratum.

In contrast to the description in the CPRI MegaCore Function User Guide, the CPRI
MII Interface transmitter inserts start-of-frame only after cpri _m i _t xenis
asserted. During the first two cycles in which cpri _m i _t xen is asserted, the CPRI
MII Interface transmitter inserts the ] and K symbols in the buffer of data to be
transmitted to the CPRI link, and ignores incoming data on cpri _mii _t xd.

Typically, the external Ethernet block asserts cpri _mi i _t xen one clock cycle after
cpri_m i _txrdisasserted. If not, in each clock cycle following that first cycle, while
cpri_m i _txrdremains asserted but cpri _mi i _t xen is not yet asserted, the CPRI
MII Interface transmitter inserts an Idle cycle in the buffer of data to be transmitted to
the CPRI link. After cpri _m i _t xen is asserted following the assertion of
cpri_mi_txrd,ifcpri_m i _txen issubsequently deasserted following a cycle in
which cpri _m i _t xrd remains asserted, the CPRI MII Interface transmitter
assumes the external Ethernet block has reached end-of-frame, and begins insertion of
the T and R nibbles.
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Replace Figure 4-16 on page 56 of the CPRI MegaCore Function User Guide with the
following Figure 4-1.

Figure 4-1. Corrected CPRI Ml Interface Transmitter Example

eimivac | [ L LU L L L L L L L
cpri_mii_txrd / \_
ﬁszclesﬁ
cpri_mii_txen / —
chydesﬂ
cpri_mii_tf:0] [N a )8 e o (e ) r (T
cpri_mii_txer

decodedresult_*'d'ex JXK X AX BXCXDXEXFXT X RXIdIeX

Ethernet packet

Although Figure 4-1 shows cpri _mi i _t xr d asserted continuously during
transmission of an Ethernet packet on cpri _mi i _t xd, this is not always the case.
The CPRI MII Interface transmitter can deassert cpri _mi i _t xr d while

cpri_m i _txen is still asserted, to backpressure the external Ethernet block. If this
happens, the Ethernet block must deassert cpri _mi i _t xen on the following cycle,
to prevent the MII Interface transmitter buffer from overflowing. The

cpri_m i _t xen signal should remain deasserted until the cycle following
reassertion of cpri _mii _txrd.If cpri_mii_tXxen isnot reasserted in the cycle
following the reassertion of cpri _mi i _t xr d, then an Idle cyle is inserted in the
packet; therefore, the external Ethernet block must reassert cpri _mi i _t xen in the
cycle following reassertion of cpri _m i _t xrd.

The CPRI MII Interface receiver transmits the K nibble to indicate start-of-frame on
the MII interface. Replace Figure 4-17 on page 57 of the CPRI MegaCore Function
User Guide with the following Figure 4-2.

Figure 4-2. Corrected CPRI Ml Interface Receiver Example

wimiook || LN LIS LT LU L L L L L L L
opri_mii_nxwr ) W \ [
opri_mmii_xdv ) % / J
cpri_mi_ncaz:0] | W Y « A (e e Jo (A e e (o il

reset —\JS “
cpri_mii_rxer / 5@ “

Frame Synchronization
Achieved

© 1 April 2010  Altera Corporation Library Version 9.1 MegaCore IP Library Release Notes and Errata



44 Chapter 4: CPRI
Errata

The ] nibble of the start-of-frame is consumed by the CPRI MegaCore function, and is
not transmitted on the MII interface.

The corrections indicated above apply to Figure 4-18 on page 57 of the CPRI
MegaCore Function User Guide as well.

Affected Configurations

This issue affects all CPRI MegaCore function variations configured with the MII
interface.

Design Impact

Designs that rely on the description of the MII interface in the CPRI MegaCore
Function User Guide exhibit data corruption on the MII interface.

Workaround

Use the corrected description in this erratum in designing your external Ethernet
block.

Solution Status

This issue will be fixed in a future version of the CPRI MegaCore Function User
Guide.

CPRI MegaCore Function User Guide Unavailabhle From MegaWizard Interface Info Link

The Info link to the CPRI MegaCore Function User Guide from the CPRI MegaWizard
interface does not work.

Affected Configurations

This issue affects all CPRI MegaCore function variations.

Design Impact

This issue has no design impact.

Workaround

To view the CPRI MegaCore Function User Guide, open the ug_cpri.pdf file in your
<Quartus 11 v9.1 SP2 IP installation>/cpri/doc folder, or click the CPRI MegaCore
Function User Guide link on the Altera Literature: User Guides web page.

Solution Status

This issue will be fixed in a future version of the CPRI MegaCore function.

CPRI MegaCore Function Does Not Support HardCopy IV GX Devices

The HardCopy IV GX device family is not supported by the current release of the
CPRI MegaCore function.

Affected Configurations

This issue affects all CPRI MegaCore function variations that target a
HardCopy IV GX device.
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Design Impact

CPRI MegaCore function designs that target a HardCopy IV GX device cannot be
compiled or simulated.

Workaround

This issue has no workaround.

Solution Status

This issue will be fixed in a future version of the CPRI MegaCore function.

MegaWizard Plug-In Manager Does Not Recognize Transceiver Instances

After you generate an instance of the CPRI MegaCore function, its transceiver is not
available for editing by the ALTGX MegaWizard interface. The MegaWizard Plug-In
Manager does not recognize the transceiver as an existing instance of the ALTGX
megafunction.

Affected Configurations

This issue affects all CPRI MegaCore function variations.

Design Impact

The MegaWizard Plug-In Manager does not recognize the CPRI transceiver as an
existing instance of the ALTGX megafunction.

Workaround

This issue is caused by a copyright notice at the top of the clear-text version of the
ALTGX megafunction HDL code file. You can avoid this issue by editing the clear-text
file to remove the copyright notice. To remove the text that causes the problem,
perform the following steps:

1. Open the HDL file for your transceiver instance in a text editor.

2. Remove the copyright notice and following blank lines. The first characters in the
file should be the following line:

--megafunction w zard: %ALTGX%

3. Save the file. Now you can edit the transceiver instance using the ALTGX
MegaWizard interface.

Solution Status

This issue will be fixed in a future version of the CPRI MegaCore function.

Setup Time Violations Might Occur in Arria Il GX 3072 Mbps Designs

Designs that include a CPRI MegaCore function that runs the CPRI link at 3072 Mbps
and targets an Arria II GX device, might exhibit setup time violations.

Affected Configurations

This issue affects some 3072-Mbps CPRI MegaCore functions that target an
Arria II GX device.
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Design Impact

You might observe hardware failures after you configure the device.

Workaround

To avoid this issue, use the Design Space Explorer for seed sweeping.

Solution Status

This issue will be fixed in a future version of the CPRI MegaCore function.

CPRI MegaCore Function User Guide Does Not Contain Complete Instructions for
Running Simulation Testhench

The Testbenches chapter of the CPRI MegaCore Function User Guide does not
provide adequate details to run the testbench successfully.

Affected Configurations

This issue affects all CPRI MegaCore function variations.

Design Impact

This issue has no design impact.

Workaround

To run the demonstration testbenches successfully, perform the following steps:
1. Copy the Demonstration Testbench from the Installation Folder.

2. Specify the library file settings by performing one of the following two sets of
instructions:

m If you use the Mentor Graphics ModelSim SE simulator, follow the instructions
in Set Up the Library Files for the ModelSim SE Simulator.

m If you use the Altera ModelSim AE simulator, follow the instructions in Set Up
the Library Files for the ModelSim AE Simulator.

3. Edit the .do File.

4. Run the Simulation.

Copy the Demonstration Testhench from the Installation Folder

To run the demonstration testbench successfully, you must copy all the testbench files
from <Quartus 1l installation directory>/ip/altera/cpri/cus_demo_tb to a new
subdirectory of your working directory, called <working directory>/cus_demo_tb.

Set Up the Library Files for the ModelSim SE Simulator

To run the demonstration testbench using the Mentor Graphics ModelSim SE
simulator, perform the following steps:

1. Create a library folder, <working directory>/lib.
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2. Perform one of the following steps:

m If you are using Verilog HDL models, copy the following files to
<working directory>/lib:

$QUARTUS_ROOTDI R/ eda/simlib/altera_nf.v
$QUARTUS_ROOTDI R/ eda/sim |ib/arriaii_hssi_atons.v
$QUARTUS_ROOTDI R/ eda/si m | i b/ strati xi v_hssi_atons. v
$QUARTUS_ROOTDI R/ eda/ si m | i b/ 220nodel . v
$QUARTUS_ROOTDI R/ eda/ sim | i b/ sgate.v

m If you are using VHDL models, copy the following files to
<working directory>/lib:

$QUARTUS_ROOTDI R/ eda/ sim | i b/ al tera_nf_conponents. vhd
$QUARTUS _ROOTDI R/ eda/simlib/altera_nf.vhd
$QUARTUS_ROOTDI R/ eda/ si m | i b/ 220pack. v

$QUARTUS_ROOTDI R/ eda/ si m | i b/ 220nodel . v

$QUARTUS_ROOTDI R/ eda/ si m | i b/ sgat e_pack. vhd
$QUARTUS_ROOTDI R/ eda/ si m | i b/ sgat e. vhd

$QUARTUS_ROOTDI R/ eda/sim | i b/arriaii_hssi_conmponents.v
$QUARTUS_ROOTDI R/ eda/sim lib/arriaii_hssi_atons.v
$QUARTUS_ROOTDI R/ eda/ sim |ib/stratixiv_hssi_conmponents.v
$QUARTUS_ROOTDI R/ eda/sim | i b/ stratixi v_hssi_atons. v

Set Up the Library Files for the ModelSim AE Simulator

Copy the following library files from <Quartus 1I installation
directory>/modelsim_ase/altera/vhdl to your testbench directory <working directory>:

m altera

m altera_mf

m arriaii_hssi

m stratixiv_hssi

m sgate

Edit the .do File

Edit the appropriate ModelSim .do file for your CPRI MegaCore function variation.
and your choice of HDL. The VHDL files are compile.do and compile_mii.do, and
the Verilog HDL files are compile_verilog.do and compile_mii_verilog.do.

Perform the following edits, depending on your ModelSim version and HDL:

m To prepare to simulate with ModelSim AE, perform the following edits:

m Comment outall vl i b commands, except for vl i b -uni x work
m  Comment out all vimap commands.
m  Comment out all Quartus II library vcomcommands.

m Change all instances of src/ cpri _top_| evel . vho to
../lcpri_top_level.vho.

m Change all instances of t est/tb_al tera_cpri.vhdto
tb_altera_cpri.vhd.
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m To prepare to simulate Verilog HDL or VHDL files with ModelSim SE, perform the
following edits:

m Change all instances of src/ cpri _top_| evel . vho to
../lcpri_top_level.vho.

m Change all instances of t est/tb_al tera_cpri.vhdto
tb_altera_cpri.vhd.

m To prepare to simulate Verilog HDL files with ModelSim SE, perform the
following edits:

m Change all instances of src/ cpri _top_| evel . vo to
../lcpri_top_level.vo.

m  Change all instances of t est /tb_al tera_cpri . vhdto
tb_altera_cpri.vhd.

Run the Simulation

To compile and run the simulation, perform the following steps:

1. Depending on your CPRI MegaCore function variation and your HDL, identify
the correct .do file, <my_variation>.do. The following files are available:
compile.do (VHDL), compile_verilog.do, compile_mii.do (VHDL), and
compile_mii_verilog.do.

2. To compile the design variation, type the following command:
do <ny_variation>. do +

3. To simulate the testbench, type the following command:
run -all «

The appropriate waveform display file, wave.do or wave_mii.do, runs and displays
the waveforms for a predetermined set of signals automatically.

Solution Status

This issue will be fixed in a future version of the CPRI MegaCore function.
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5. CRC Compiler

Revision History

Table 5-1 shows the revision history for the CRC Compiler.

“ e For more information about the new features, refer to the CRC Compiler User Guide.

Tahle 5-1. CRC Compiler Revision History

Version Date Description

9.1 November 2009 | Preliminary support for Cyclone Il LS and Cyclone IV devices.
9.0 SP2 | July 2009 Maintenance release.

9.0 SP1 | May 2009 Preliminary support for HardCopy Il and HardCopy IV E devices.
9.0 March 2009 Preliminary support for Arria [I GX device family.

8.1 November 2008 | Maintenance release.
Errata

Table 5-2 shows the issues that affect the CRC Compiler v9.1, v9.0 SP2, 9.0 SP1, 9.0,
and 8.1.

[~ Not all issues affect all versions of the CRC Compiler.

Table 5-2. CRC Compiler Errata

Affected Version

Added or 9.0 | 9.0
Updated Issue 9.1 | SP2 | SP1 9.0 8.1
01 Jul 09 Incorrect User Guide on ACDS — | Fixed | — —

01 Dec 06 | Testbench Directory Generated When You Create a Simulation Model v v v v/ v

Incorrect User Guide on ACDS

The user guide that is on the Altera Complete Design Suite (ACDS) is an out-of-date
version.

Affected Configurations

This issue affects no configurations.
Design Impact
There is no design impact.

Workaround
Download the latest CRC Compiler User Guide from the Altera website.
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Solution Status
This issue is fixed in version 9.0 SP2 of the CRC Compiler.

Testhench Directory Generated When You Create a Simulation Model

When you create a simulation model, the CRC compiler automatically creates a
testbench directory in the project directory for you. If you follow the Running the
Testbench Example steps in the CRC Compiler User Guide to create the generator and
checker files, another testbench directory is created as a subdirectory of the initial
testbench directory, resulting in the following directory structure:

c:\altera\projects\crc_project\testbench\testbench
when the initial directory is

c:\altera\projects\crc_project\testbench

Affected Configuration

All CRC MegaCore function variations are affected.

Design Impact

This issue has no design impact.

Workaround

The testbench subdirectory (testbench\testbench) of the initial
c:\altera\projects\crc_project\testbench directory may be deleted.

Solution Status

No change is planned currently.
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6. DDR and DDR2 SDRAM Controller
Compiler

Revision History

Table 6-1 shows the revision history for the DDR and DDR2 SDRAM Controller

Compiler.

e« For more information about the new features, refer to the DDR and DDR2 SDRAM

Controller Compiler User Guide.

Tahle 6-1. DDR and DDR2 SDRAM Controller Compiler Revision History

Version

Date Description

9.1

November 2009 | Maintenance release.

9.0 SP2 | July 2009

Maintenance release.

9.0 SP1 | May 2009

Maintenance release.

9.0 March 2009 Maintenance release.
8.1 November 2008 | Maintenance release.
Errata

Table 6-2 shows the issues that affect the DDR and DDR2 SDRAM Controller

Compiler v9.1, v9.0 SP2, 9.0 SP1, 9.0, and 8.1.

Il=~ Not all issues affect all versions of the DDR and DDR2 SDRAM Controller Compiler.

Table 6-2. DDR and DDR2 SDRAM Controller Compiler Errata

Affected Version
Added or 9.0 | 9.0
Updated Issue 9.1 | SP2 | SP1 | 9.0 | 8.1
01 Jul 09 Incorrect User Guide on ACDS — |Fixed| v | — | —
15Mar 09 | DDR and DDR2 SDRAM Controllers Verilog HDL Design Does Not Work | — — — | Fixed | v/
“Cannot Find Source Node” Error During Post-Compile Timing Analysis — | — | — |Fixed|
01 Nov 08 | VHDL Package Declaration Error When Upgrading the MegaCore — — — — | Fixed
Function
15 Jul 08 Read Requests Are Sometimes Discarded — — — — —
150ct 07 | Error: Can't Find the Clock Output Pins. Stop. VA IRV RV RV BV
01 Jul 07 ODT Launches Off System Clock VA ERVER ERVAN ERVEN ERVE
01 Jun 06 | Error Message When Recompiling a Project ViV V|V VvV
Pin Planner HDL Syntax Error VA IRV ERVAN ERVAN RV
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Incorrect User Guide on AGDS
The user guide that is on the Altera Complete Design Suite (ACDS) is an out-of-date

version.

Affected Configurations

This issue affects no configurations.

Design Impact
There is no design impact.

Workaround

Download the latest DDR and DDR2 SDRAM Controller Compiler User Guide from the
Altera website.

Solution Status
This issue is fixed in version 9.0 SP2 of the DDR and DDR2 SDRAM Compiler.

DDR and DDR2 SDRAM Controllers Verilog HDL Design Does Not Work

If you generate a Verilog HDL instance of the DDR or DDR2 SDRAM Controller
version 8.1, the design will not work in hardware or simulation.

Affected Configurations

This issue affects all Verilog HDL instances of the Insert extra pipeline registers in
datapath option enabled. The VHDL designs are not affected.

Design Impact

Your design will not work in hardware or simulation.

Workaround
If you require a Verilog HDL instance of the DDR or DDR2 SDRAM Controller, you
can use one of the following workarounds:

m  Continue to use your existing version 8.0 instance. There are no functional changes
between versions 8.0 and 8.1 of the DDR or DDR2 SDRAM Controller, so you are
not required to upgrade.

m If you choose to upgrade to version 8.1 or if you do not have a version 8.0 instance,
edit the <variation name>_auk_ddr_sdram.v file to change all instances of the line:

else if (0)
to
else if (1)

Solution Status
This issue is fixed in version 9.0 of the DDR and DDR2 SDRAM Controller Compiler.

MegaCore IP Library Release Notes and Errata Library Version 9.1 © 15 November 09 Altera Corporation


www.altera.com/literature/ug/ug_ddr_sdram.pdf

Chapter 6: DDR and DDR2 SDRAM Controller Compiler 6-3
Errata

“Cannot Find Source Node” Error During Post-Compile Timing Analysis
The post-compile timing script may report the following error:

Cannot find source node

'<variation>:<variation>_ddr_sdramn...|<variation>_auk_ddr_dat apat h: dd
r_io|<variation>_auk_ddr_dqgs_group\ g_dat apath: 0: g_ddr _i o] dq_enabl e_res
et[0]"

Affected Configurations
Some Stratix II and Stratix II GX designs.

Design Impact

You cannot successfully complete the post-compile timing analysis.

Workaround

Addan"Auto Shift Register Replacenment"” constraint to the following node
in your Quartus II project using the Assignment editor, and set the value to Off.

<vari ation>:<variation>_ddr_sdran] <vari ati on>_auk_ddr _sdram <va
riation>_auk _ddr_sdram.nst|<vari ati on>_auk_ddr_dat apat h: ddr_i o

Solution Status
This issue is fixed in version 9.0 of the DDR and DDR2 SDRAM Controller Compiler.

VHDL Package Declaration Error When Upgrading the MegaCore Function

If you upgrade an existing custom variation of the MegaCore function, the following
error may occur:

Error (10624): VHDL Package Decl aration error at
auk_ddr _tb_functions.vhd(23): package "auk_ddr_tb_functions" already
exists in the work library

IP Toolbench adds files to your Quartus II project when you generate your custom
variation. When you upgrade your MegaCore function, the same files from the
previous and current versions are present in the same Quartus II project, which causes
a VHDL error.

Affected Configurations

This issue affects all designs that were created in a previous version of the MegaCore
function.

Workaround

From your Quartus II project, remove the Device Design Files that were added by the
earlier version of the MegaCore function. These files can be identified by the files’
directory names.

Design Impact

You cannot compile your Quartus II project until you remove the duplicate files.
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Solution Status
This issue is fixed in version 8.1 of the DDR and DDR2 SDRAM Controller Compiler.

Read Requests Are Sometimes Discarded

Some read requests on the local interface may be discarded and not sent to the
memory, particularly the first read to a bank that has not yet been activated.

Affected Configurations

All configurations are affected.

Design Impact

Your design may fail to operate correctly.

Workaround

Regenerate your controller instance in the latest version of the DDR and DDR2
SDRAM Controller Compiler.

Solution Status

This issue is fixed in version 8.0 SP1 of the DDR and DDR2 SDRAM Controller
Compiler.

Error: Can't Find the Clock Output Pins. Stop.

The post-compile timing script reports the following error:

‘Couldn't find the clock output pins. Stop.’

Affected Configurations

This issue affects designs using the DDR SDRAM controller, when the PLL counters
have been reordered or the clocks for the DDR SDRAM interface are not on global
clocks. This issue may occur automatically in the Fitter if there is pressure on global
clock resources.

Design Impact
The design fails.

Workaround
Make the following two assignments:

ddr_pll| _stratixii:g_stratixpll_ddr_pll_inst Preserve PLL Counter Order
On

ddr_pll _stratixii:g_stratixpll_ddr_pll_inst|altpll:altpll_conmponent|_c
| k3* d obal Signal G obal dock

Replace the file names of the PLL with those in your DDR SDRAM controller design.

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM Controller
Compiler.
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ODT Launches 0ff System Clock

In designs with a separate address and command clock, the ODT output launches
from the system clock, not from this address and command clock.

Affected Configurations

This issue affects the following configurations:

m DDR2 SDRAM controller (not DDR SDRAM)
m ODT is turned on

m CAS latency is set to three

m The design uses a separate address and command clock and not the default system
clock

Design Impact

This issue has no design impact.

Workaround

Use a CAS latency of four, which means one extra cycle of read latency, or use the
DDR2 SDRAM High-Performance controller, which uses the ALTMEMPHY
megafunction to transfer all the address and command outputs to the correct clock.

Solution Status

This issue will never be fixed.

Error Message When Recompiling a Project

If you move the directory containing your Quartus II project, or rename your
Quartus II project and recompile it without regenerating the DDR or DDR2 SDRAM
Controller, you may receive the following error:

Error: DDRtim ng cannot be verified until project has been successfully
conpi | ed.

This error indicates that some of the settings files contain references to the previous
location or project name and the verify timing script is unable to find the current
project.

Affected Configurations

This issue affects all configurations.

Design Impact

The timing script does not verify your design.

Workaround

Regenerate your controller in IP Toolbench and recompile the project. The timing
analysis script now completes correctly.
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Solution Status

This issue will never be fixed.

Pin Planner HDL Syntax Error

There is an HDL syntax error in Pin Planner-generated top-level design files that
contain a DDR or DDR2 SDRAM Controller variation.

Affected Configurations

Pin Planner-generated top-level design files that use a design that contains a DDR or
DDR2 SDRAM Controller variation.

Design Impact

If you import the DDR or DDR2 SDRAM Controller Pin Planner file into Pin Planner
and then generate a top-level design file for your design, it contains an HDL syntax
error and does not compile in the Quartus II software. You cannot use this top -level
design file for IO Assignment Analysis.

Workaround

Use the IP Toolbench top-level example design and automatically assigned
constraints to verify your pin and IO assignments.

Solution Status

This issue will never be fixed.
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7. DDR and DDR2 SDRAM
High-Performance Controller

Revision History

Table 7-1 shows the revision history for the DDR and DDR2 SDRAM
High-Performance Controller MegaCore function.

“%e For more information about the new features, refer to the DDR and DDR2 SDRAM
High-Performance Controller and ALTMEMPHY IP User Guide.

Tahle 7-1. DDR and DDR2 SDRAM High-Performance Controller MegaCore Function Revision History

Version Date Description
9.1 SP2 | April 2010 Maintenance release.
9.1 SP1 | February 2010 | Preliminary support for Cyclone IV E devices.
9.1 November 2009 | m New controller architecture added.
m Preliminary support for Cyclone 11 LS and Cyclone IV devices.
9.0 SP2 | July 2009 Maintenance release.
9.0 SP1 | May 2009 Preliminary support for HardCopy Il and HardCopy IV E devices.

9.0 March 2009 m Preliminary support for Arria Il GX devices.

m Optional support for Altera PHY interface (AFl) Controller-PHY Interface.

Optional multiple controller clock sharing in an SOPC Builder-generated design.

8.1 November 2008 | m Reduced controller latency and improved efficiency.

Improved example top-level design.

Support for multiple synchronous controllers in an SOPC Builder-generated design.

Errata

Table 7-2 shows the issues that affect the DDR and DDR2 SDRAM High-Performance
Controllers v9.1 SP2, 9.1 SP1, 9.1, 9.0 SP2, 9.0 SP1, 9.0, and 8.1.

[= Not all issues affect all versions of the DDR and DDR2 SDRAM High-Performance
Controllers.
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Errata

Table 7-2. DDR and DDR2 SDRAM High-Performance Controller MegaCore Function Errata (Part 1 of 2)

Added or
Updated

Affected Version

Issue

9.1
SP2

» o
J.

©w
-

9.0
SP2

9.0
SP1

8.1

15 May 10

Cyclone Il Speed Grade Support for Full-Rate DDR2
SDRAM Memory Specification

v/

DQS and DQSn Signals Generate Extra Pulse

Wrong or Corrupted Data on Reads In Multi-Chip
Designs

v
v

v
v

AN

AN

Wrong or Corrupted Data on Reads In Single-Chip
Designs

01 Apr10

Postamble Calibration Scheme in Sequencer Violates
Timing

CSR Address 0x005 and 0x006 Contents Cannot be
Accessed

ANEERN BN BN AN RN

Half-Rate Clock Not Connected When Clock Sharing
is Enabled

NER IR YRR NN

AN

Simulation Fails When Power-Down Mode Issued
Before Read Operation

15 Feb 10

Wrong Default Value

csr_waitrequest Signal Exhibits “X” in Simulation

15 Nov 09

Timing Violation In Half-Rate Bridge Enabled Designs

Generate Simulation Model Option Gets Disabled

DDR Controller Designs in AFl Mode with Memory
Burst Length of 2 Fail in Simulation

Designs with Eight Chip Selects Fail Compilation

NERYAYAARY

NERSARA YA

<

DDR2 Controller Designs with ODT Setting and
Registered DIMM Options Enabled Cannot Be
Generated

Fixed

Simulation Fails When test_incomplete_writes Signal
is Asserted

Fixed

<

<

DDR2 Full Rate Controller Designs with Error
Correction Coding (ECC) Fail to Meet Timing

Fixed

AN

AN

01 Sept 09

Intermittent Read Failure After Calibration

01Jul 09

Incorrect User Guide on ACDS

Fixed

15 May 09

DDR2 Full Rate Controller Designs in AFI Mode Do
Not Meet Specified Maximum Supported Frequency

(Frmax)

Fixed

15 Mar 09

Designs with Error Correction Coding (ECC) Do Not
Work After Subsequent Reset

Incorrect Gontroller Latency Information in User
Guide

Fixed

01 Dec 08

SOPC Builder Does Not Recognize Decimal Points

MegaCore IP Library Release Notes and Errata
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Table 7-2. DDR and DDR2 SDRAM High-Performance Controller MegaCore Function Errata (Part 2 of 2)
Affected Version
Added or 9.1 9.1 9.0 | 9.0
Updated Issue SP2 | SP1 | 9.1 | SP2 | SP1 | 9.0 | 8.1
15 May 08 | RTL Simulation May Fail When Dedicated Memory v v v v v v v
Clock Outputs Are Selected
Gate Level Simulation Fails v v v v v v v
VHDL Simulation Fails When DDR CAS Latency 2.00r | +* v/ v v v v v/
2.5 s Selected
Memory Presets Contain Some Incorrect Memory v v v v v v v
Timing Parameters
15 Oct 07 Mimic Path Incorrectly Placed v v v v v v v
01 Dec 06 | Simulating with the NCSim Software v v v v v v v
Simulating with the VCS Simulator v v/ v v v v v

Cyclone lll Speed Grade Support for Full-Rate DDR2 SDRAM Memory Specification

The maximum clock rate for Cyclone IIl speed grades supporting full-rate DDR2
SDRAM on column I/Os are downgraded for version 9.1 and later. The maximum
clock rate is downgraded because the Quartus II tool is unable to achieve push-button
placement at the faster clock rates with DDR2 SDRAM high-performance controller II

(HPC 1I).

Table 7-3 shows the downgraded specifications for the Quartus II software version

9.1.

Tahle 7-3. Full-Rate DDR2 SDRAM Support for Cyclone Il Devices

Maximum Full-Rate
Clock Rate (MHz)
Column 1/0 (Single
Memory Standard Device Speed Grade Chip Select)
DDR2 SDRAM Cyclone 11 C6 167 (1)
c7 150 (2)
Cs, 17, A7 150 (1)

Notes to Table 7-3:

(1) You need 267-MHz memory component speed grade when using class | 1/0 standard and 333-MHz memory

component speed grade when using class Il I/0 standard.

(2) You need 200-MHz memory component speed grade.

Affected Configurations

This issue affects all designs that use full-rate DDR2 SDRAM with HPC II architecture
and target the Cyclone III devices. If you are using DDR2 SDRAM with HPC
architecture, you are not affected by this downgrade.

Design Impact

There is no design impact.
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Workaround

To achieve higher clock rates, refer to the solution provided at
http:/ /www /support/kdb/solutions/rd05112010_783.html.

Solution Status

This issue will be fixed in a future version of the DDR2 SDRAM High-Performance
Controllers.

DQS and DQSn Signals Generate Extra Pulse

The DQS and DQSn signals generate an extra pulse after a write for designs that use
the half-rate DDR or DDR2 SDRAM with HPC architecture.

Because the controller asserts the DM pin high after the write burst, the extra pulse
does not cause any incorrect data to be written into the memory.

Affected Configurations

This issue affects all designs that use half-rate DDR or DDR2 SDRAM with HPC
architecture and target Arria II GX, Stratix III, or Stratix IV devices.

Design Impact

If your board is not using DM pins, incorrect data may be written into the memory.

Workaround
Use the HPC II architecture instead.

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

Wrong or Corrupted Data on Reads In Multi-Chip Designs

Certain traffic patterns in multi-chip designs using DDR2 SDRAM high-performance
controllers may cause writes to fail, making reads return unexpected data.

Affected Configurations

This issue affects all multi-chip designs that use the DDR2 SDRAM HPC or HPC II
architecture with close read to write transactions.

Design Impact

The data written is corrupted.

Workaround

Modify the system to push write transactions away from read transaction.

Solution Status

This issue will be fixed in a future version of the DDR2 SDRAM High-Performance
Controllers.
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Wrong or Corrupted Data on Reads In Single-Chip Designs

Certain traffic patterns in single-chip designs using DDR2 SDRAM high-performance
controllers may cause writes to fail, making reads return unexpected data.

Affected Configurations

This issue affects all single-chip designs that use the DDR2 SDRAM HPC or HPC II
architecture with close read to write transactions.

Design Impact

The data written is corrupted.

Workaround

There are two possible ways to work around this issue:
1. Modify the system to push write transactions away from read transactions.

2. Modify the PHY to introduce an additional clock cycle when switching from read
to write, by performing the following steps:

a. Open the <variation name>_alt_mem_phy_seq.vhd file, found in the folder
with the memory IP.

b. Search for the instantiation of constant DEFAULT_OCT _EXTEND
c. Change the value from 5 to 3.

d. Recompile the project.

Solution Status

This issue is fixed in version 9.1 SP2 of the DDR2 SDRAM High-Performance
Controllers.

Postamble Calibration Scheme in Sequencer Violates Timing

For DDR memory interfaces with low frequency, the postamble calibration scheme in
the sequencer violates the refresh memory timing parameter, breaching the JEDEC
specifications.

Affected Configurations

This issue affects all designs with DDR SDRAM controller using the following
frequencies and devices:

m Frequency between 110 and 120 MHz for Arria II GX devices.
m Frequency between 100 and 110 MHz for Stratix II devices.
m  Frequency below 133 MHz frequency for Stratix III and Stratix IV devices.

Design Impact

Your design fails to simulate.
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Workaround
Reduce the initial postamble latency by performing the following steps:

1. Open <variation name>_phy_alt_mem_phy.v file.
2. Search for the POSTAMBLE_| NI TI AL_LAT parameter.

3. Subtract a few cycles off from the current value.

Solution Status

This issue will be fixed in a future version of the DDR SDRAM High-Performance
Controllers.

CSR Address 0x005 and 0x006 Gontents Cannot be Accessed

Designs that use the DDR or DDR2 HPC II architecture with the Enable configuration
and status register interface option turned on, cannot access the CSR address 0x005
and 0x006 contents.

Affected Configurations

This issue affects all designs that use the DDR or DDR3 high-performance controller II
architecture with the Enable configuration and status register interface option
turned on.

Design Impact

Your design fails to simulate and doesn’t work in hardware.

Workaround
To access the CSR address 0x005 and 0x006 contents, perform the following steps:

1. Open <variation name>_controller_phy.v file.

2. Search for the following debug ports under the <variation name>_phy
instantiation.

m dbg_cl k (Clock)
m dbg_addr (Address)
m dbg_cs (Chip select)
m dbg_wai trequest (Wait request)
m dbg_wr (Write request)
m dbg wr_dat a (Write data)
m dbg_rd (Read request)
m dbg_dr_dat a (Read data)
3. Export these ports into <variation name>_example.v file.

4. Use the Avalon-MM protocol to access the CSR address 0x005 and 0x006 contents
through the debug ports.
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Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

Half-Rate Clock Not Connected When Clock Sharing is Enabled

If you generate a DDR or DDR2 controller with the High Performance Controller II
and Multiple controller clock sharing options enabled in SOPC Builder, the half-rate
clock is not connected.

Affected Configurations

This issue affects all designs that use the high-performance controller II architecture
with the Multiple controller clock sharing option enabled in SOPC Builder.

Design Impact

The internal half-rate bridge for the sharing PLL controller does not function.

Workaround

To connect the half-rate clock, perform the following steps:

1. Edit the sharing PLL controller top-level file to include the half-rate clock input
port as in the following example:

m Verilog HDL

nmodul e <vari ation name> (

sys_cl k_in,
sys_hal f_cl k_in,

soft_reset_n,

i nput sys_cl k_in;
i nput sys_hal f_cl k_in;

i nput soft_reset_n;

.sys_clk_in(sys_clk_in),
.sys_hal f_clk_in(sys_half_clk_in),

.soft_reset_n(soft_reset_n),

m VHDL
ENTI TY <variation name_master> | S
PORT (
sys_clk_in : IN STD LCQQ C;
sys_hal f_clk_in : IN STD_LGG G
soft _reset_n : IN STD LOG G
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COVPONENT  <variation name>_cont r ol | er _phy

PORT (

sys_clk_in : IN STD LCG C;
sys_half_clk_in . IN STD_LQG G
soft_reset_n . IN STD_LGGE G

sys_clk_in => sys clk_in,
sys_half_clk_in => sys_half _clk_in,
aux_full _rate clk => aux_full _rate_clk,

Edit the SOPC top-level file to connect the half-rate clock from the source to the
sharing controller as in the following example:

Verilog HDL

<variation name> t he_ <variation name>

(

.soft_reset_n (clk_O_reset_n),

.sys_half_clk_in ( <variation
nanme_mast er > _aux_hal f _rate_cl k_out),

.sys_clk_in (<variation name_naster>_phy_cl k_out)

VHDL
conponent <wvariation name> i S

port (
-- inputs:

signal soft_reset_n : IN STD LCd C;
signal sys_half_clk_in : IN STD LOd C,
signal sys_clk_in : IN STD LOG C

t he_<uvariation name> : <wvariation name>

port map(

soft _reset_n => clk_0_reset _n,
sys_hal f _cl k_in => out _cl k_<uvariation name_master>_aux_hal f _rate_cl k,

sys_cl k_in => i nternal _<variation name_master>_phy_cl k_out

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.
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Simulation Fails When Power-Down Mode Issued Before Read Operation

When you enable power-down mode before performing any read operation,
simulation fails.

Affected Configurations

This issue affects all designs that use the DDR2 SDRAM with high-performance
controller I architecture, and the Enable power down controls option turned on.

Design Impact

Your design fails to simulate.

Workaround

Perform at least one read operation before requesting power down.

Solution Status

This issue is fixed in version 9.1 of the DDR and DDR2 SDRAM High-Performance
Controllers.

Wrong Default Value

If you generate the core targeting a Cyclone IV E device with the high-performance
controller architecture, without creating a new project first , the MegaWizard Plug-In
Manager selects the default speed grade and clock frequency values that are not
supported. If you generate the core, “The gi ven conbi nati on of PLL input
and out put cannot be synthesized. ” error message appears.

Affected Configurations

This issue affects all designs that use the high-performance controller architecture
targeting Cyclone IV E devices .

Design Impact

Your system cannot be generated.

Workaround

Create a new project and select the device first before generating the core. Make sure
to specify the speed grade to a value higher that 8, and the clock frequency to a value
higher that 200 MHz.

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

csr_waitrequest Signal Exhibits “X” in Simulation

If you generate a DDR or DDR2 controller with the High Performance Controller IT
and Configuration and Status Register Interface options enabled, the
csr_wai trequest signal exhibits ‘X’ in simulation.
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Affected Configurations

This issue affects all designs that use the high-performance controller II architecture
with the Configuration and Status Register Interface option enabled.

Design Impact

Your design fails to simulate.

Workaround

Remove the csr_wai t r equest signal connection from your design.

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

Timing Violation In Half-Rate Bridge Enabled Designs

Timing violation occurs during TimeQuest timing analysis for designs that use the
high-performance controller II architecture with the Enable Half Rate Bridge option
turned on.

Affected Configurations

This issue affects all designs that use the high-performance II controller architecture
with the Enable Half Rate Bridge option turned on.

Design Impact

Timing violation occurs during compilation in the TimeQuest timing analyzer.

Workaround

Open the altera_avalon_half rate_bridge_constraints.sdc file in your project
directory, and edit the s| ow_cl ock variable and add deri ve_pl | _cl ocks.

m Full-rate design

derive_pl | _cl ocks

set slow clk "*|altpll_conmponent|auto_generated|pll1|clk[1]"
m Half-rate design

derive_pl | _cl ocks

set slow clk "*|altpll_conmponent|auto_generated|pll1|clk[0]"

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

Generate Simulation Model Option Gets Disabled

The Generate simulation model option gets disabled after every generation.
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Affected Configurations

This issue affects all configurations.

Design Impact

The simulation model for your design is not generated for the second time.

Workaround

Turn on the Generate simulation model option each time you want to generate a
simulation model.

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

DDR Controller Designs in AFI Mode with Memory Burst Length of 2 Fail in Simulation

Designs that use the full-rate DDR SDRAM high-performance controller in AFI mode
with a memory burst length of 2 fail to simulate.

Affected Configurations

This issue affects all designs that use DDR SDRAM high-performance controller in
full-rate mode with a memory burst length of 2.

Design Impact

As the generated memory model does not support memory burst length of 2, your
design fails to simulate.

Workaround

Use a vendor memory model instead.

Solution Status

This issue will not be fixed in a future version of the DDR SDRAM High-Performance
Controller.

Designs with Eight Chip Selects Fail Compilation
Designs that use eight chip selects with the high-performance controller architecture

fails to compile.

Affected Configurations

This issue affects all designs that use eight chip selects with the high-performance
controller architecture.

Design Impact

Your design fails to compile.
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Workaround

In the MegaWizard interface, select High Performance Controller II as your
controller architecture.

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

DDR2 Controller Designs with ODT Setting and Registered DIMM Options Enabled Cannot

Be Generated

Designs that use DDR2 SDRAM high-performance controllers with Memory on-die
termination (ODT) setting and Registered DIMM option for Memory format turned
on cannot be generated using the MegaWizard interface.

Affected Configurations

This issue affects all designs with DDR2 SDRAM high-performance controllers that
have the Memory on-die termination (ODT) setting and Registered DIMM options
turned on.

Design Impact

Your design cannot be generated in the MegaWizard interface.

Workaround

Perform the following steps to generate the DDR2 SDRAM High-Performance
Controller MegaCore in the Quartus II software:

1. Generate a top variant file in the MegaWizard interface with valid options, for
example, RDI MM ODT di sabl ed, CL 5.

2. After generating, modify the top variant file to the option that you want. In this
case, change the value of ODT to a value that you prefer.

Change the following code:

/'l Retrieval info: <PRIVATE nane = "nmem odt" val ue="Di sabl ed"
type="STRI NG' enable="1" />

to:

/1l Retrieval info: <PRIVATE nane = "nmem odt" val ue="50"
type="STRI NG' enable="1" />

3. Type the following command in the terminal:
gmegawi z —si | ent <wvariant file name>
If you want to generate the core with a simulation model, type:

qmegawi z -silent OPTI ONAL_FI LES=SI M_NETLI ST
| NTENDED_DEVI CE_FAM LY=<family name> <variant file name>
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For example, if you are using a Stratix III device and your variant file name is
ddr2hp.v, your command should look like the following;:

gmegawi z -silent OPTI ONAL_FI LES=SI M_NETLI ST
| NTENDED _DEVI CE_FAM LY=strati xiii ddr2hp.v

Solution Status

This issue is fixed in version 9.1 of the DDR and DDR2 SDRAM High-Performance
Controllers.

Simulation Fails When test_incomplete_writes Signal is Asserted

Simulation for DDR and DDR2 SDRAM high-performance controllers fails when
test_inconpl et e_writes signal is asserted.

Affected Configurations

This issue affects all designs that use DDR and DDR2 SDRAM high-performance
controllers with the MAX_ROWparameter set to 8191.

Design Impact

Your design fails to simulate at test incomplete writes mode when the
test_inconpl et e_writes signal is asserted.

Workaround
Replace ther eached_max_addr ess assignment code in the example driver with the
following assignment code:

m Verilog HDL

assign reached_nax_address = ((test_dm pi n_node | test_addr_pin_node) & (row_addr ==
MAX_ROWPIN)) || ((test_seq_addr_node | test_inconplete_wites_npde) & (col _addr ==
(max_col _value)) & (row addr == MAX_ROWN & (bank_addr == MAX BANK) & (cs_addr ==
MAX_CHI PSEL) ) ;

m VHDL

reached_max_address <= ((((test_dm pi n_npde OR test_addr_pi n_node)) AND
to_std_logic(((row addr = MAX RONPIN))))) OR (((((((test_seq_addr_node OR
test_inconplete_ wites_node)) AND to_std_logic(((col_addr = (nmax_col _value))))) AND
to_std_logic(((row addr = MAX RON))) AND to_std_l ogi c(((bank_addr = MAX BANK)))) AND
to_std_logic(((std_logic'(cs_addr) = std_logic' (MAX_ CH PSEL))))));

Solution Status

This issue is fixed in version 9.1 of the DDR and DDR2 SDRAM High-Performance
Controllers.

DDR2 Full Rate Controller Designs with Error Correction Coding (ECC) Fail to Meet
Timing
Some designs with DDR2 SDRAM high-performance controllers at 200MHz that
target Stratix II devices do not meet timing on the ECC path at 200MHz.
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Affected Configurations

This issue affects some designs that use DDR2 SDRAM high-performance controllers
that have the Enable error detection and correction logic option turned on, targeting
Stratix II devices.

Design Impact
Your design may not meet timing at 200MHz.

Workaround
Add registers for | ocal _rdat a_val i d and | ocal _r dat a signals at the user logic.

Solution Status

This issue is fixed in version 9.1 of the DDR and DDR2 SDRAM High-Performance
Controllers.

Intermittent Read Failure After Calibration

The ALTMEMPHY megafunction leads to intermittent read failure after calibration.

Affected Configurations

This issue affects all designs that use DDR and DDR2 SDRAM high-performance
controllers (versions 8.1 and previous) in full-rate mode and DQS-based capture.

Design Impact

Your design may fail in hardware at low frequency.

Workaround

Apply the patch provided at
http:/ /www.altera.com/support/kdb/solutions/rd12182008_673.html, and
recompile your design.

Solution Status

This issue is fixed in version 9.0 of the DDR and DDR2 SDRAM High-Performance
Controllers.

Incorrect User Guide on ACDS

The user guide that is on the Altera Complete Design Suite (ACDS) is an out-of-date
version.

Affected Configurations

This issue affects no configurations.
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Design Impact
There is no design impact.

Workaround

Download the latest DDR and DDR2 SDRAM High-Performance Controller MegaCore
Function User Guide from the Altera website.

Solution Status

This issue is fixed in version 9.0 SP2 of the DDR and DDR2 SDRAM
High-Performance Controller.

DDR2 Full Rate Controller Designs in AFl Mode Do Not Meet Specified Maximum
Supported Frequency (F..)

Some designs with the full-rate DDR2 SDRAM high-performance controllers in AFI
mode do not meet the specified F,,,.

Affected Configurations

This issue affects designs that use full-rate DDR and DDR2 SDRAM
high-performance controllers in AFI mode running maximum frequency, targeting
Arria II GX, Cyclone III, and Stratix II devices. Designs that target Arria GX,
Stratix III, and Stratix IV are not affected.

Design Impact

Your design does not meet the required F,,,.in Timing Analysis.

Workaround

Use the non-AFI mode instead.

Solution Status

This issue is fixed in version 9.0 SP1 of the DDR and DDR2 SDRAM
High-Performance Controllers.

Designs with Error Correction Coding (ECC) Do Not Work After Subsequent Reset

Some designs with DDR or DDR2 SDRAM high-performance controllers do not work
with the Enable error detection and correction logic option enabled.

Affected Configurations

This issue affects all designs that use DDR and DDR2 SDRAM high-performance
controllers that have the Enable error detection and correction logic option turned
on.

Design Impact

Your design does not work properly in both simulation and hardware after the
subsequent reset.
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Workaround

None.

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

Incorrect Controller Latency Information in User Guide

The controller latency information in Tables C1 to C9 in the DDR and DDR2 SDRAM
High-Performance Controllers User Guide 8.1 is incorrect.

The correct controller latency for DDR and DDR2 SDRAM high-performance
controllers is five for half-rate controller and four for full-rate controller.

Solution Status

This issue is fixed in version 9.0 of the DDR and DDR2 SDRAM High-Performance
Controllers User Guide.

SOPC Builder Does Not Recognize Decimal Points

If you assign the PLL clock with a value with decimals, SOPC Builder takes only the
whole number and does not recognize the value after the decimal point. When you
generate the system, the “The PLL reference cl ock of <value>does not
mat ch the clock frequency input to refclk”error message appears.

Affected Configurations

This issue affects all designs that have a PLL clock value with decimals.

Design Impact

Your system cannot be generated.

Workaround

Ignore the error message, and generate the system by holding down the Ctrl key on
the keyboard while clicking Generate in SOPC Builder.

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

RTL Simulation May Fail When Dedicated Memory Clock Outputs Are Selected

The example testbench RTL simulation may not simulate correctly when a dedicated
memory clock phase is selected because clock net delay between the PLL and the
clock output pins is not modelled in the RTL.

Affected Configurations

This issue affects designs that enable the Use dedicated PLL outputs to drive memory
clocks option and set a value for the Dedicated memory clock phase parameter.
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Design Impact

The design does not simulate correctly.

Workaround

Add MEM_CLK_DELAY to cl k_t o_r amsignal at example top-level testbench, to
compensate for the on-chip clock net delay to nem dgs which is not present in the
RTL simulation.

paraneter DED MEM CLK = 1;

paraneter real DED MEM CLK PHASE = <val ue for dedi cated nenory cl ock
phase>

paranmeter real memclk _ratio = ((360. 0DED_MEM CLK_PHASE) / 360. 0) ;
paramet er MEM CLK_DELAY = mem cl k_rati o*CLOCK_TI CK_I N_PS * (DED_MEM CLK
?21: 0);

wire clk_to_ramd, clk_to_raml, clk_to_ran®;

assign #(MEM CLK _DELAY/ 4.0) clk_to_ran® clk_to_sdraniO];

assi gn #(MEM CLK_DELAY/ 4.0) clk_to_rantl clk_to_rang;

assign #(MEM CLK _DELAY/4.0) clk_to_ranD clk_to_ranmt;

assign #((MEM_CLK_DELAY/4.0)) clk_to_ram= clk_to_ranD;

/I Repl ace testbench cl k_to_ram assi gnment by addi ng MEM CLK_DELAY
/lassign clk_to_ram= clk_to_sdranf0];

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

Gate Level Simulation Fails

Gate level simulation of the example design and example testbench fails when Use
differential DQS is enabled in the DDR2 High-Performance Controller.

Affected Configurations

This issue affects DDR2 SDRAM High-Performance Controller designs in Stratix III
and Stratix IV devices that have the Use differential DQS option enabled.

Design Impact

Gate level simulation of the example design does not behave correctly.

Workaround

You can use the following options:

1. To connect dgs_n example top-level design:
- . mem.dgsn(mem_dgsn)

2. To connect dgs_n in memory model:

-. D@SN mem dqgsn[i ndex])

Solution Status

This issue will be fixed in a future version of the DDR2 SDRAM High-Performance
Controller.
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VHDL Simulation Fails When DDR CAS Latency 2.0 or 2.5 Is Selected

VHDL generated sequencer block for CAS latency 2.0 and 2.5 designs using DDR
SDRAM High-Performance Controller results in simulation failure. The issue is due to
delta cycle delays on a clock net.

Affected Configurations

This issue affects DDR SDRAM High-Performance Controller CAS latency 2.0 and 2.5
designs.

Design Impact

This issue only affects simulation on VHDL and does not affect the functionality of the
design.

Workaround

To workaround this issue, follow these steps:
1. Open the <variation_name>_phy.vho file in the project directory.

2. Search for the al t syncr aminstantiation for the postamble block (this can be done
by searching for " al t syncr ani’ —note the white space). This should be the
al t syncr amcomponent with a label that includes the word " post anbl e".

3. Search for the signal that is attached to the clockl port to find the point in the
design where this signal is assigned to (in a test case, this is on line 4043).

Wi re_<vari ati on_name>_phy_<vari ati on_nane>_phy_al t _nmem phy_sii _<vari at
i on_nanme>_phy_alt_nmem phy_sii _inst_<variati on_nanme>phy_al t _nmem phy_pos
tanbl e_sii_poa_al tsyncram hal f _rate_ram gen_al t syncram.inst_19557_cl oc
k1l

4. Change the assignment as shown. The signal inside not(..) should be the same as
the signal on clockO port of a second instance of the al t syncr amcomponent
which is associated to the read datapath (with " r ead_dp" in the label).

Wi re_<vari ati on_name>_phy_<vari ati on_nane>_phy_alt _nmem phy_sii _<vari at
i on_nane>_phy_alt_nmem phy_sii _inst_<variati on_nanme>_phy_al t _nem phy_po
stanbl e_sii_poa_al tsyncram hal f _rate_ram gen_al tsyncram.inst_19557 clo
ckl <= not

(wi re_<variation_name>_phy_<vari ati on_nanme>_phy_al t _nem phy_sii_<varia
ti on_name>_phy_al t _nmem phy_sii_inst_<variation_nane>_phy_alt_nmem phy c
I k_reset_sii_clk_<variation_nanme>_phy_alt_nmemphy_pll|_sii_pll_19462_c4

)

This step removes a delta delay for simulation but leaves the code unchanged. The
right side of the assignment above is taken as the right side of the assignment to the
signal which is previously assigned to the

"wire_<variation_name>_phy <variation_nanme> phy_alt_nem phy_sii
_<variation_name> phy _alt_nem phy_sii _inst_<variation_name>_ phy
_alt_nmem phy_postanbl e_sii_poa_altsyncram hal f_rate_ram gen_alt
syncram i nst_19557_cl ockl" signal.

5. If the <variation_name>_phy component is recompiled in your simulator, the
design should now pass.
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Solution Status

This issue will be fixed in a future version of the DDR SDRAM High-Performance
Controller.

Memory Presets Contain Some Incorrect Memory Timing Parameters

The memory presets contain incorrect data for the t DSa and t DHa memory timing
parameters.

Affected Configurations

This issue affects all configurations.

Design Impact

Timing analysis results for write and address/command paths may be incorrect.

Workaround

Make sure that the memory timing parameters in the MegaWizard Plug-In Manager
match the datasheet of the target memory device. The output edge rate and the use of
single-ended versus differential DQS may affect certain memory parameters.

Solution Status

This issue will be fixed in a future version of the DDR2 SDRAM High-Performance
Controller.

Mimic Path Incorrectly Placed

The Quartus II software may fail to place the mimic path correctly. The report timing
script then indicates a timing setup failure on the mimic path.

Affected Configurations

This issue affects all designs.

Design Impact

Your design may fail.

Workaround

Manually edit the following parameter in the auto-generated Synopsis design
constraint (.sdc) script to correct the timing analysis:

m mc_shift
Add a value of at least the worst case failed slack to the value already stated in the
Synopsis design constraint file.

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.
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Simulating with the NCSim Software

The DDR and DDR2 SDRAM High-Performance Controller MegaCore functions do
not fully support the NCSim software.

Affected Configurations

This issue affects all configurations.

Design Impact

The design does not simulate.

Workaround
Set the —r el ax switch for all calls to the VHDL analyzer.

Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.

Simulating with the VCS Simulator

The DDR and DDR2 SDRAM High-Performance Controller MegaCore functions do
not fully support the VCS simulator.

Affected Configurations

This issue affects all configurations.

Design Impact

The design does not simulate.

Workaround

The following workarounds exist.

VHDL
Change the following code.

m In file <variation name>_example_driver.vhd, change all when statements between
lines 333 and 503 from when std_Il ogi c_vector’ (“<bit_pattern>") to
when “<bit_pattern>".

m In file testbench\ <example name>_tb, change line 191 from si gnal
zero_one(gMEM BANK BI TS -1 downto 0) := (0 => ‘1", others =>
‘0") tosignal zero_one(gMEM BANK BITS -1 downto 0) := ('1'",
others=> '0").

Verilog HDL

No changes are necessary. Calls to the Verilog analyzer sets the +v2k switch to enable
Verilog 2000 constructs.
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Solution Status

This issue will be fixed in a future version of the DDR and DDR2 SDRAM
High-Performance Controllers.
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8. DDR3 SDRAM High-Performance
Controller

Revision History

Table 8-1 shows the revision history for the DDR3 SDRAM High-Performance
Controller MegaCore function.

“%e For more information about the new features, refer to the DDR3 SDRAM

High-Performance Controller and ALTMEMPHY IP User Guide.

Tahle 8-1. DDR3 SDRAM High-Performance Controller MegaCore Function Revision History

Version Date Description
9.1 SP2 | April 2010 Maintenance release.
9.1 SP1 | February 2010 | Maintenance release.
9.1 November 2009 | m New controller architecture added.
m Preliminary support for Cyclone 11 LS and Cyclone IV devices.
9.0 SP2 | July 2009 Maintenance release.
9.0 SP1 | May 2009 Preliminary support for HardCopy Il and HardCopy IV E devices.

9.0 March 2009 m Preliminary support for Arria Il GX devices.
m Full support for Stratix IlI devices.

8.1 November 2008 | m Reduced controller latency and improved efficiency.
Improved example top-level design.
Support for multiple synchronous controllers in an SOPC Builder-generated design.

Errata

Table 8-2 shows the issues that affect the DDR3 SDRAM High-Performance
Controller v9.1 SP2, 9.1 SP1, 9.1, 9.0 SP2, 9.0 SP1, 9.0, and 8.1.

Table 8-2. DDR3 SDRAM High-Performance Controller MegaCore Function Errata (Part 1 of 2)

Affected Version
Added or 9.1 9.1 9.0 | 9.0
Updated Issue SP2 | SP1 9.1 SP2 | SP1 9.0 8.1
15 May 10 | Wrong or Corrupted Data on Reads In Multi-Chip v v v v v
Designs
Wrong or Corrupted Data on Reads In Single-Chip | Fixed | +/ v v v
Designs
01 Apr10 | CSR Address 0x005 and 0x006 Contents Cannot v v v — — — —
be Accessed
Memory Timing Violation During Activate Read v v v — — — —
Auto-Precharge to Refresh/Activate
Half-Rate Clock Not Connected When Clock v v v — — — —
Sharing is Enabled
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Table 8-2. DDR3 SDRAM High-Performance Controller MegaCore Function Errata (Part 2 of 2)
Affected Version
Added or 9.1 9.1 9.0 | 9.0
Updated Issue SP2 | SP1 9.1 SP2 | SP1 9.0 8.1
15Feb 10 | csr_waitrequest Signal Exhibits “X” in Simulation v v v — — — —
15Nov 09 | Timing Violation In Half-Rate Bridge Enabled v v v — — — —
Designs
Generate Simulation Model Option Gets Disabled v v v — — — —
Designs with Eight Chip Selects Fail Compilation v/ v v v v v v
Unable to Perform Partial-Write After Read in — — | Fixed | v v v
Designs with Error Correction Coding (ECC)
Simulation Fails When test_incomplete_writes — — | Fixed | v v v/
Signal is Asserted
Different Read Data Orders — — | Fixed | v v/ v
01 Jul 09 Address Mirroring Not Supported By Memory v v v v — — —
Simulation Model
Incorrect User Guide on ACDS — — — | Fixed | — —
15 Mar 09 | Memory Preset Parameters Do Not Get Updated v v v v v v —
Designs with Error Correction Coding (ECC) Do v v v v v v v
Not Work After Subsequent Reset
Incorrect Controller Latency Information in User — — — — — | Fixed |
Guide

Wrong or Corrupted Data on Reads In Multi-Chip Designs

Certain traffic patterns in multi-chip designs using DDR3 SDRAM high-performance
controllers may cause writes to fail, making reads return unexpected data.

Affected Configurations

This issue affects all multi-chip designs that use the HPC or HPC II architecture with
close read to write transactions.

Design Impact

The data written is corrupted.

Workaround

Modify the system to push write transactions away from read transaction.

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controllers.

Wrong or Corrupted Data on Reads In Single-Chip Designs

Certain traffic patterns in single-chip designs using DDR3 SDRAM high-performance
controllers may cause writes to fail making reads return unexpected data.
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Affected Configurations

This issue affects all single-chip designs that use the HPC or HPC II architecture with
close read to write transactions.

Design Impact

The data written is corrupted.

Workaround

There are two possible ways to work around this issue:
1. Modify the system to push write transactions away from read transactions.

2. Modify the PHY to introduce an additional clock cycle when switching from read
to write, by performing the following steps:

a. Open the <variation name>_alt_mem_phy_seq.vhd file, found in the folder
with the memory IP.

b. Search for the instantiation of constant DEFAULT_OCT_EXTEND
c. Change the value from 5 to 3.

d. Recompile the project.

Solution Status

This issue is fixed in version 9.1 SP2 of the DDR3 SDRAM High-Performance
Controllers.

CSR Address 0x005 and 0x006 Contents Cannot he Accessed

Designs that use the high-performance controller II architecture with the Enable
configuration and status register interface option turned on, cannot access the CSR
address 0x005 and 0x006 contents.

Affected Configurations

This issue affects all designs that use the high-performance controller II architecture
with the Enable configuration and status register interface option turned on.

Design Impact

Your design fails to simulate and doesn’t work in hardware.

Workaround

There is no workaround available for designs that use the DDR3 high-performance
controllers with levelling (DIMM).

For designs that use the DDR3 high-performance controllers without levelling
(discrete device only), perform the following steps to access the CSR address 0x005
and 0x006 contents:

1. Open <variation name>_controller_phy.v file.

2. Search for the following debug ports under the <variation name>_phy
instantiation.
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m dbg_cl k (Clock)
m dbg_addr (Address)
m dbg_cs (Chip select)
m dbg_wai trequest (Wait request)
m dbg_wr (Write request)
m dbg_wr_dat a (Write data)
m dbg_rd (Read request)
m dbg_dr_dat a (Read data)
3. Export these ports into <variation name>_example.v file.

4. Use the Avalon-MM protocol to access the CSR address 0x005 and 0x006 contents
through the debug ports.

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controllers.

Memory Timing Violation During Activate Read Auto-Precharge to Refresh/Activate

Memory timing violation occurs during the activate to read precharge

Affected Configurations

This issue affects all designs that use the high-performance controller architecture.

Design Impact

Your design may fail to simulate.

Workaround

For designs targeting 1066 specification and running with 533 MHz speed, increase
one control clock cycle of the timing parameters tRP and tRCD, so that the tRC for the
controller is greater than the tRC for the memory model.

For designs targeting 1066 specification and running with 400 MHz speed, increase
one control clock cycle of the timing parameter tRP, so that the tRC for the controller is
greater than the tRC for the memory model.

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controllers.

Half-Rate Clock Not Connected When Clock Sharing is Enabled

If you generate a DDR3 controller with the High Performance Controller II and
Multiple controller clock sharing options enabled in SOPC Builder, the half-rate
clock is not connected.
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Affected Configurations

This issue affects all designs that use the high-performance controller II architecture
with the Multiple controller clock sharing option enabled in SOPC Builder.

Design Impact

The internal half-rate bridge for the sharing PLL controller does not function.

Workaround

To connect the half-rate clock, perform the following steps:

1. Edit the sharing PLL controller top-level file to include the half-rate clock input
port as in the following example:

m Verilog HDL

nmodul e <variation name> (

sys_clk_in,

sys_hal f _cl k_in,
soft_reset_n,

i nput sys_cl k_in;

i nput sys_hal f_cl k_in;

i nput soft_reset_n;

.sys_cl k_in(sys_clk_in),
.sys_hal f_clk_in(sys_half_clk_in),

.soft_reset_n(soft_reset_n),

m VHDL
ENTI TY <variation name_master> | S
PORT (
sys_clk_in : IN STD LCOQA C;
sys_half_cl k_in : IN STD_LGG G
soft _reset_n : IN STD LOG G

COVPONENT  <variation name>_cont r ol | er _phy

PORT (

sys_clk_in : IN STD LCQG C;
sys_half_clk_in . IN STD _LOG G
soft_reset_n . IN STD_LQOG G

sys_clk_in => sys clk_in,
sys_half_clk_in => sys_half_cl k_in,

aux_full _rate_clk => aux_full _rate_clk,
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2. Edit the SOPC top-level file to connect the half-rate clock from the source to the
sharing controller as in the following example:

m  Verilog HDL

<variation name> t he_ <variation name>

(

.soft_reset_n (clk_O_reset_n),

.sys_half_clk_in ( <variation
nane_nast er>_aux_hal f _rate_cl k_out),

.sys_clk_in (<variation nane_master>_phy_cl k_out)

m VHDL
conmponent <wvariation name> i S
port (
-- inputs:
signal soft_reset_n : IN STD LCA C;
signal sys_half_clk_in : IN STD LOd C
signal sys_clk_in : IN STD_LOG C

t he_<variation name> : <variation name>

port map(

soft _reset_n => clk_0_reset_n,
sys_hal f _cl k_in => out _cl k_<uvariation name_master>_aux_hal f _rate_cl k,

sys_cl k_in => internal _<variation name_master>_phy_cl k_out

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controllers.

csr_waitrequest Signal Exhibits “X” in Simulation

If you generate a DDR3 controller with the High Performance Controller II and
Configuration and Status Register Interface options enabled, the
csr_wai trequest signal exhibits ‘X’ in simulation.

Affected Configurations

This issue affects all designs that use the high-performance controller II architecture
with the Configuration and Status Register Interface option enabled.

Design Impact

Your design fails to simulate.
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Workaround

Remove the csr_wai t r equest signal connection from your design.

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controllers.

Timing Violation In Half-Rate Bridge Enabled Designs

Timing violation occurs during TimeQuest timing analysis for designs that use the
high-performance controller II architecture with the Enable Half Rate Bridge option
turned on using SOPC Builder.

Affected Configurations

This issue affects all designs that use the high-performance controller II architecture
with the Enable Half Rate Bridge option turned on.

Design Impact

Timing violation occurs during compilation in the TimeQuest timing analyzer.

Workaround

Open the altera_avalon_half rate_bridge_constraints.sdc file in your project
directory, and add deri ve_pl | _cl ocks above the sl ow_cl ock variable.

derive_pl | _cl ocks

set slow clk "*|altpll_conponent|auto_generated|pll1|clk[0]"

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controllers.

Generate Simulation Model Option Gets Disabled

The Generate simulation model option gets disabled after every generation.

Affected Configurations

This issue affects all configurations.

Design Impact

The simulation model for your design is not generated for the second time.

Workaround

Turn on the Generate simulation model option each time you want to generate a
simulation model.

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controllers.
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Designs with Eight Chip Selects Fail Compilation

Designs that use eight chip selects with the high-performance controller architecture
fails to compile.

Affected Configurations

This issue affects all designs that use eight chip selects with the high-performance
controller architecture

Design Impact

Your design fails to compile.

Workaround

In the MegaWizard interface, select High Performance Controller II as your
controller architecture.

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controller.

Unable to Perform Partial-Write After Read in Designs with Error Correction Coding
(ECC)

A read followed by a partial-write is incorrectly implemented as a read followed by a
full-write.

Affected Configurations

This issue affects all DDR3 SDRAM high-performance controller designs that have the
Enable error detection and correction logic option turned on.

Design Impact

You are unable to perform a partial-write. A partial-write after a read is interpreted as
a full-write.

Workaround

Apply the patch provided at
http:/ /www.altera.com/support/kdb/solutions /rd08042009_327 html, and
recompile your design.

Solution Status
This issue is fixed in version 9.1 of the DDR3 SDRAM High-Performance Controller.

Simulation Fails When test_incomplete_writes Signal is Asserted

Simulation for DDR3 SDRAM high-performance controller fails when
test_inconpl ete_writes signal is asserted.
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Affected Configurations

This issue affects all designs that use DDR3 SDRAM high-performance controllers
with the MAX_ROWparameter set to 8191.

Design Impact

Your design fails to simulate at test incomplete writes mode when the
test_inconpl et e_writ es signal is asserted.

Workaround

Replace ther eached_max_addr ess assignment code in the example driver with the
following assignment code:

m Verilog HDL

assign reached_nax_address = ((test_dm pi n_node | test_addr_pin_node) & (row_addr ==
MAX_ROWPIN)) || ((test_seq_addr_node | test_inconplete_wites_npde) & (col _addr ==
(max_col _value)) & (row_addr == MAX_ RON & (bank_addr == MAX BANK) & (cs_addr ==
MAX_CHI PSEL) ) ;

m VHDL

reached_max_address <= ((((test_dm pi n_npde OR test_addr_pi n_node)) AND
to_std_logic(((row addr = MAX RONPIN))))) OR (((((((test_seq_addr_node OR
test_inconplete_wites_nonde)) AND to_std_l ogic(((col_addr = (nmax_col _value))))) AND
to_std_logic(((row addr = MAX RON))) AND to_std_l ogi c(((bank_addr = MAX BANK)))) AND
to_std_logic(((std_logic'(cs_addr) = std_logic' (MAX_ CH PSEL))))));

Solution Status

This issue is fixed in version 9.1 of the DDR3 SDRAM High-Performance Controller.

Different Read Data Orders

A write followed by a read to an odd local address gives a different read data
sequence.

Affected Configurations

This issue affects all DDR3 SDRAM high-performance controller designs that read
from an odd local address when the local size is 2.

Design Impact

The read data sequence does not appear in your expected order when you read from
an odd local address. The DDR3 SDRAM high-performance controller only works in
an even starting local address when the local size is 2.

Workaround

Write and read to an even starting address to make sure the read data sequence is the
same as the write data.

Solution Status
This issue is fixed in version 9.1 of the DDR3 SDRAM High-Performance Controller.
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Address Mirroring Not Supported By Memory Simulation Model

The default memory simulation model does not support address mirroring. When
you generate your design in the example testbench with the address mirroring
parameter enabled, your simulation fails. To simulate successfully, you must replace
the current memory simulation model with a vendor memory model and mirror the
address bits in the <variation name>_example_top_tb.v or .vhd file.

Affected Configurations

This issue affects the multiple chip selects DDR3 DIMM which require mirrored
address bits.

Design Impact

The default memory simulation model does not support DDR3 DIMM multiple chip
selects mirrored address bits. Your design fails to simulate.
Workaround

Use the vendor memory model and mirror the address bits in the example top for
target chip selects by doing the following;:

1. Regenerate the DDR3 testbench. After generating, in the top variant file, <variation
name>.v or .vhd, look for the following code:

//Retrieval info: <PRIVATE nane = “use_generated_nenory_nodel ”
val ue="true” type="STRING enable="1"/>

and change to:

/I Retrieval info: <PRIVATE nane = “use_generat ed_nenory_nodel”
val ue="f al se” type="STRING' enable="1"/>

2. Download the vendor memory model.

3. For the chip selects that require address mirroring, edit the <variation
name>_example_top_tb.v or .vhd file by performing the following:

a. Add the following lines:
wi re[ gMEM ADDR BI TS - 1:0] a_reversed;
wi re[ gMEM BANK_BI TS - 1:0] ba_reversed;

assign a_reversed[2: 0] = a_del ayed[2:0];

assign a_reversed[ 3] a_del ayed[ 4] ;

assign a_reversed[ 4] a_del ayed[ 3] ;

a_del ayed[ 6] ;

assign a_reversed[ 5]

assign a_reversed[ 6] a_del ayed[ 5] ;

assign a_reversed[ 7] a_del ayed[ 8] ;

assign a_reversed[8] = a_del ayed[7];

assign a_reversed[ gVEM ADDR BI TS - 1:9] = a_del ayed[ gMEM ADDR BI TS -
1:9];
assi gn ba_reversed[ 0] ba_del ayed[ 1] ;

assign ba_reversed[1l] = ba_del ayed[0];
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assi gn ba_reversed[ gVEM BANK BI TS - 1: 2] = ba_del ayed[ gMEM BANK_BI TS
- 1:2];

b. Locate the following lines:

. ba (ba_del ayed),

.addr (a_del ayed[14-1: 0]),
and change to:

.ba (ba_reversed),

.addr (a_reversed),

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controller.

Incorrect User Guide on ACDS

The user guide that is on the Altera Complete Design Suite (ACDS) is an out-of-date
version.

Affected Configurations

This issue affects no configurations.

Design Impact
There is no design impact.

Workaround

Download the latest DDR3 SDRAM High-Performance Controller MegaCore Function
User Guide from the Altera website.

Solution Status

This issue is fixed in version 9.0 SP2 of the DDR3 SDRAM High-Performance
Controller.

Memory Preset Parameters Do Not Get Updated

Some memory presets are changed in version 9.0 of the DDR3 SDRAM
High-Performance Controller. If you migrate your existing design from version 8.1 to
9.0, your memory preset paramaters do not get updated in version 9.0.

Affected Configurations

This issue affects all designs that are migrated to version 9.0.

Design Impact

The memory preset paramaters in your design do not get updated in version 9.0, even
if you regenerate the MegaCore function.
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Workaround

In the MegaWizard GUI, choose any random memory presets, and then reselect your
original presets (remember to redo any modifications to the preset such as DQ width,
CAS latency, and so on). Click Finish to regenerate the MegaCore function.

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controller.

Designs with Error Correction Coding (ECC) Do Not Work After Subsequent Reset

Some designs with DDR3 SDRAM high-performance controllers do not work with the
Enable error detection and correction logic option enabled.

Affected Configurations

This issue affects all designs that use DDR3 SDRAM high-performance controllers
that have the Enable error detection and correction logic option turned on.

Design Impact

Your design does not work properly in both simulation and hardware after the
subsequent reset.

Workaround

None.

Solution Status

This issue will be fixed in a future version of the DDR3 SDRAM High-Performance
Controllers.

Incorrect Controller Latency Information in User Guide

The controller latency information in Tables B2 and B3 in the DDR3 SDRAM High-
Performance Controller User Guide 8.1 is incorrect.

The correct controller latency for DDR3 SDRAM high-performance controller is five.

Solution Status

This issue is fixed in version 9.0 of the DDR3 SDRAM High-Performance Controller User
Guide.
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Revision History
Table 9-1 shows the revision history for the FFT MegaCore function.

“ e For more information about the new features, refer to the FFT MegaCore Function User

Guide.

Tahle 9-1. FFT MegaCore Function Revision History

Version Date Description
9.1 November 2009 | m Preliminary support for HardCopy IV GX, Stratix 1V, and Cyclone 11 LS devices.
m Withdrawn support for HardCopy family of devices.
9.0 SP1 | May 2009 Preliminary support for HardCopy Ill and HardCopy IV E devices.
9.0 March 2009 Preliminary support for Arria Il GX devices.
8.1 November 2008 | Full support for Stratix III devices.
Errata

Table 9-2 shows the issues that affect the FFT MegaCore function v9.1, v9.0, and 8.1.

Il=~ Not all issues affect all versions of the FFT MegaCore function.

Table 9-2. FFT MegaCore Function Errata

Affected Version

Added or
Updated Issue 9.1 9.0 | 8.1
15 Mar 09 | Example Design Fails Compilation v v —
01 Oct 07 Floating-Point FFT Produces Non-Zero Output — | Fixed |
01 Dec 06 | Simulation Errors—Synopsys VCS v v v
Simulation Errors—Incorrect Results v v v
Simulation Errors—MATLAB Model Mismatch v v v

Example Design Fails Compilation

The example top-level VHDL design with bit-reversal module (variable streaming
FFT) cannot run compilation.

Affected Configurations

This issue affects variable streaming FFT designs.

Design Impact

There is no design impact.
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Workaround

This issue has no workaround.

Solution Status

This issue will be fixed in a future version of the FFT MegaCore function.

Floating-Point FFT Produces Non-Zero Output

When a DC signal is input to a floating-point variable streaming configuration of the
FFT, the output is an impulse response, where bin 0 contains the magnitude of the
impulse response and the other bins should be 0. The value in bin 0 is correct.
However, non-zero values are encountered in the other bins. These values have a
magnitude in the range of 10 to 39. More specifically, the exponent is zero, and the
mantissa contains a non-zero number. The IEEE754 floating point specification refers
to a number with a zero exponent and non-zero mantissa as denormalized. The
floating point FFT does not support denormalized numbers, therefore any number
with a zero exponent can be considered to have a zero mantissa.

Under these conditions, the MATLAB simulation model also produces output with a
zero exponent and non-zero mantissa. However, the value of the mantissa does not
match the value in simulation.

Affected Configurations

This issue affects all floating point variable streaming configurations of the FFT.

Design Impact

The design compiles but gives incorrect results under some circumstances. The
MATLAB simulation model does not match the simulation results.

Workaround

The mantissa bits should be zeroed if the exponent is zero.

Solution Status

This issue will be fixed in a future version of the FFT MegaCore function.

Simulation Errors—Synopsys VCS

When you use NativeLink to perform an RTL simulation using the generated Verilog
HDL testbench in the VCS simulator, you see the following error:

Error: VCS: Error-[V2KS] Veril og 2000 | EEE 1364- 2000 synt ax used. Pl ease
conpile with +v2k

Error: VCS: to support this construct

Error: VCS: operator '**'

Affected Configurations

This issue affects all Verilog HDL configurations.

Design Impact

There is no design impact; the design compiles correctly.
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Workaround

In the Verilog HDL testbench <variation name>_tb.v, replace the power of operator * *'
with the calculated value. Alternatively, compile with the +v2k option in the VCS
simulator.

Solution Status

This issue will be fixed in a future version of the FFT MegaCore function.

Simulation Errors—Incorrect Results

When the input is defined as N bit wide, the permissible input range is from —2¥-1 + 1
to 2N-1—1. If the input contains the value -2V-1, the HDL output is incorrect, and does
not match the MATLAB simulation result.

Affected Configurations

This issue affects all configurations.

Design Impact

The design compiles but gives incorrect results.

Workaround

If you expect your input signal to contain the value —-2V-1, you should add a block in
front of the FFT, which maps the value —2V-1to -2V -1 +1.

Solution Status

This issue will be fixed in a future version of the FFT MegaCore function.

Simulation Errors—MATLAB Model Mismatch

For one particular FFT parameter combination, the HDL output does not match the
MATLAB simulation results (for some frames of data).

HDL simulation results are scaled down by a factor of two compared to the MATLAB
simulation results. The exponent value produced by the HDL simulation is one less
than the output of the MATLAB simulations. When the exponent is taken into
account, the MATLAB and the HDL version may differ by one LSB.

Affected Configurations

This issue affects the following parameter combination:
m Transform length: 64

m [/O data flow: burst architecture

m FFT engine architecture: quad output

m  Number of parallel engines: 2

Design Impact

There is no design impact; the design compiles and operates correctly.
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Workaround

This issue has no workaround.

Solution Status

This issue will be fixed in a future version of the FFT MegaCore function.
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Revision History

Table 10-1 shows the revision history for the FIR Compiler.

“%e Forinformation about the new features, refer to the FIR Compiler User Guide.

Table 10-1. FIR Compiler Revision History

Version Date Description
9.1 SP2 | March 2010 Maintenance release.
9.1 SP1 | February 2010 | Maintenance release.

9.1 November 2009 | m Preliminary support for HardCopy IV GX, Stratix 1V, and Cyclone Il LS devices.
m Withdrawn support for HardCopy family of devices.

9.0 SP1 | May 2009 Preliminary support for HardCopy Ill and HardCopy IV E devices.

9.0 March 2009 Preliminary support for Arria Il GX devices.

8.1 November 2008 | m Full support for Stratix Ill devices.

m Withdrawn support for UNIX.

Errata

Table 10-2 shows the issues that affect the FIR Compiler v9.1 SP2, v9.1 SP1, v9.1, v9.0,
and v8.1.

I'=" Not all issues affect all versions of the FIR Compiler.

Table 10-2. FIR Compiler Errata (Part 1 of 2)

Affected Version
Added or 9.1 | 9.1
Updated Issue SP2 (SP1| 9.1 | 9.0 | 8.1
15 May 10 | FIR Compiler Functional Simulation Model Is Not Generated N R R e
1 Apr10 | FIR Compiler Does Not Support OpenCore Plus for Cyclone IV E Devices Fixed| v |— |— |—
15 Nov 09 | Cannot Select M9K Data or Coefficient Storage When Device Family is — | — |Fixed| v | vV
Cyclone Il
15Jun 09 | Simulation Fails for the Coefficient Reloadable Filters vV VIV VIV
15 Mar 09 | Incorrect Results for Multi-Bit Serial or Interpolation with Signed Binary VA IRV IRV ERVEN IRV
Fractional
Bit Serial Filter With 32-Bit Coefficients Does Not Work — | — | — |Fixed| v/
Half-Band Decimator and Symmetric Interpolator Do Not Support Unsigned | — | — | — | Fixed | v/
Type
Signed Binary Fraction Results in Qutput Bit Width Mismatch — | — | — |Fixed | v/
Incorrect Screenshot in the User Guide — | — | — |Fixed| v/
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Table 10-2. FIR Compiler Errata (Part 2 of 2)
Affected Version

Added or 9.1 | 9.1

Updated Issue SP2 (SP1| 9.1 | 9.0 | 8.1
01 Oct 08 | Block Memory Incorrectly Used When Logic Storage Selected VoIV V| V|V
01 Oct 07 | Simulation Result Incorrect Using MCV Interpolation Filters vV IV V| VIV
01 May 07 | Reloadable Coefficient Filters Fail for Some MCV Filters Vo VIV VIV
01 Dec 06 | Quartus Il Simulation Vector File Not Generated vV VIV VIV

FIR Compiler Functional Simulation Model Is Not Generated

When you try to generate a FIR Compiler functional simulation model, one of the
following two error messages appears:

“Cannot run program

“<Quartus II IP installation>\fir_conpil er\1ib\ip_tool bench\netlist_ wri
ter.exe”

(in directory <project directory> create process error=14001
this application has failed to start because the application
configuration is incorrect”

or

“I P Functional Simulation Mddel Creation Failed. The foll ow ng
error was returned: Error: Node instance “fircore” instantiates
undefined entity “<instance_name> st” File ...”

and the functional simulation model is not generated.

Affected Configurations
All FIR Compiler variations.

Design Impact

FIR Compiler simulation model is not generated.

Workaround

To avoid this problem, perform the following steps:

1. Download the appropriate version of Microsoft Visual C++ 2008 SP1
Redistributable Package — (x86) for a 32-bit machine or (x64) for 64-bit Windows
XP.

2. Double-click on the vcredisk_x86.exe or veredisk_x64.exe file you downloaded.

3. Follow the instructions.
= If you are prompted to uninstall or repair, click Repair.

Solution Status

This issue will be fixed in a future version of the FIR Compiler.
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FIR Compiler Does Not Support OpenCore Plus for Cyclone IV E Devices

When using the OpenCore Plus evaluation feature, the FIR Compiler does not
generate a functional simulation model for Cyclone IV E devices.

Affected Configurations
All FIR Compiler variations that target a Cyclone IV E device.

Design Impact

This issue has no design impact.

Workaround

To avoid this issue, purchase a license for the FIR Compiler.

Solution Status

This issue will be fixed in a future version of the FIR Compiler.

Cannot Select M9K Data or Coefficient Storage When Device Family is Cyclone Il

If you try to set MIK for Data Storage or Coefficient Storage when the Device
Family is set to Cyclone III, an error message reports incorrectly that Cyclone III does
not support M9K memory.

Affected Configurations
All FIR Compiler variations that target a Cyclone III device.

Design Impact
You cannot select M9K for Data Storage.

Workaround

Change the Device Family to Stratix III, select M9K for Data Storage (or Coefficient
Storage), then change the Device Family back to Cyclone III.

Solution Status

This issue is fixed in version 9.1 of the FIR Compiler.

Simulation Fails for the Coefficient Reloadable Filters

The reloadable coefficient filters might not produce the right output if you use the IP
functional simulation models for simulation.

Affected Configurations

This issue affects the reloadable coefficient filters.

Design Impact
The produced output does not match the expected output.
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Workaround

None.

Solution Status

This issue will be fixed in a future version of the FIR Compiler.

Incorrect Results for Multi-Bit Serial or Interpolation with Signed Binary Fractional

Incorrect results when Structure is set to Distributed Arithmetic: Multi-Bit Serial
Filter or the Rate Specification is set to Interpolation, and Signed Binary Fractional
is specified for the data type.

Affected Configurations

Configurations that have a signed binary fractional data type with either a multi-bit
structure or an interpolation filter rate specification.

Design Impact

The output data is incorrect.

Workaround

Avoid using a multi-bit serial structure or an interpolation filter rate specification with
signed binary fractional data types.

Solution Status

This issue will be fixed in a future version of the FIR Compiler.

Bit Serial Filter With 32-Bit Coefficients Does Not Work

The generated netlist may be incorrect if the maximum coefficient width is 32.

Affected Configurations

All distributed arithmetic based architectures (fully serial, multi-bit serial, and fully
parallel).

Design Impact

The generated netlist is incorrect.

Workaround

Limit the input precision to 31 bits and change the coefficient storage to logic cells.
Alternatively, you can use a multicycle variable architecture which gives correct
results for 32-bit coefficients.

Solution Status

This issue is fixed in version 9.0 of the FIR Compiler.
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