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A I:l = D 1. Standard Blockset

This chapter describes new features, revision history, known errata and
documentation changes for the DSP Builder standard blockset.

Revision H istorv Table 1-1 lists the revision history for the DSP Builder standard blockset:

Table 1-1. DSP Builder Standard Blockset Revision History (Part 1 of 3)

Version Date Revision
8.0 SP1 | July 2008 Maintenance release.
8.0 May 2008 New Display Pipeline Depth block.

Export HDL option added to Signal Compiler.

Integration with the Quartus Il state machine editor.

Added support for Stratix IV devices.

Stratix |l DSP block renamed as DSP block.

Added support for the Cyclone Ill 3C120 and Stratix |1l 3SL150 DSP development
boards.

Added support for MATLAB R2007b and R2008a (dropped R14 SP3).

Added support for the Quartus Il .qip file and design archiving.

Expanded platform support (Windows Vista 32-bit and 64-bit with 32-bit MATLAB).
Several errata fixes and documentation updates.

7.2 SP3 | March 2008 There were no errata fixes or documentation updates in this service pack which
was released for compatibility with the Quartus Il software only.

7.2 SP2 | February 2008 | There were no errata fixes or documentation updates in this service pack which
was released for compatibility with the Quartus Il software only.

7.2 SP1 | December 2007 | Several errata fixes and documentation updates.

7.2 October 2007 DSP Builder data type can now be displayed on signal connections.

New Resource Usage block with ability to check hardware used and highlight
critical paths.

New simulation only Video Source and Video Sink blocks to support Video
and Image Processing Suite MegaCore functions.

Option to use port order from HDL when importing HDL.

New option in TestBench block to handle unknowns.

Added support for Cyclone Il DE2 and Stratix Il GX PCI Express boards.

Enable port added to Barrel Shifter block.

Non-zero reset option added to Delay block.

Enhancements to Round block.

Round and saturate modes added to Constant block.

Removed port number restriction on VCD Sink block.

Added optional saturation occurred port added to Saturation block.
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Table 1-1. DSP Builder Standard Blockset Revision History (Part 2 of 3)

Version Date Revision

Control ports made optional on Parallel to Serial and Serial to
Parallel blocks.

The HDL Input, Output, and Non-synthesizable Output blocks now
have option to specify a Simulink Fixed Point or Double type.

New option in the HDL Entity block to take port names from the subsystem
instead of using the HDL Input and HDL output block names.

The dependency on text files and limitation on number of ports has been removed
for the State Machine Table block.

The MegaCore function blocks now display ports in the order they are displayed

in the VHDL.
7.1 SP1 |June 2007 Several errata fixes plus various documentation enhancements and corrections.
7.1 May 2007 New blockset includes: Single-Port RAM, True Dual-Port RAM, Bus

Splitter, new Signal Compiler and TestBench, Clock and
Clock_Derived (replaces ClockAl tr), Stratix 111 DSP block (supports
fine-grain control of multiply add and multiply accumulate operations for Stratix 111
devices)

Single-port Avalon-MM blocks obsoleted in favour of the multi-port Avalon-MM
Master and Avalon-MM Slave blocks.

New fast functional simulation support for Video and Image Processing Suite
MegaCore functions.

New HDL generation flow.

Support for multiple-clock domains

Individual controls for optional ports and implicitly wired asynchronous clear.
Added support for Arria™ GX devices.

7.0 March 2007 Added support for Cyclone® Ill devices.

6.1 December 2006 | Added support for Stratix® Il devices.

Added support for the Cyclone Il EP2C70 DSP development board and Santa-
Cruz connectors added to the Cyclone Il EP2C35 board
DSPBUILDER_ROOTDIR is now a system environment variable

New All Blocks library provides direct access to all blocks.

New Simulation library containing External RAM block

SOPC Builder Links library renamed as Interfaces library contains renamed
Avalon® Memory-Mapped interface blocks and new Avalon Streaming adapter and
interface blocks.

New thdiff comparison utility and updated dspbuilder_sh utility

6.0 SP1 |June 2006 Updated Quartus Il Global Project Assignment block and various errata fixes.

6.0 April 2006 New DSPBUILDER_ROOTDIR environment variable.

Added support for Stratix Il GX devices.

Further enhancements to SOPC Builder integration.

Extended parameter support using MATLAB workspace or masked subsystem
variables.

The help system now supports the MATLAB Index and Search tabs.

5.1 SP1 |January 2006 Various errata fixes and documentation enhancements.
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Table 1-1. DSP Builder Standard Blockset Revision History (Part 3 of 3)

Version Date Revision
5.1 October 2005 New HDL Import block in Altlab library.
Improved SOPC Builder integration including new Avalon blockset in SOPC
Builder links library.
Automatic propagation of signal names.
Parameterized signal widths supported using MATLAB workspace variables.
Improved error messaging.
Improved documentation integrated with the MATLAB help system.
5.0.1 August 2005 Added support for the Stratix 1| EP2S180 DSP development board.
5.0.0 April 2005 Updated version from 3.0.0 to 5.0.0.
Added support for the Cyclone Il EP2C35 DSP development board.
3.0.0 January 2005 Added support for Hardware in the Loop (HIL).
Added additional blocks and design examples.
2.2.0 August 2004 Added support for MegaCore functions.
Added support for Cyclone Il and Stratix Il devices.
2.13 July 2003 Split documentation into separate reference manual and user guides.
212 April 2003 Added support for the Stratix EP1S80 DSP development board.
21.1 February 2003 | Added information on using DSP Builder modules in external RTL designs.
Added information on creating custom library blocks.
2.1.0 December 2002 | Added support for Stratix GX and Cyclone devices.
Added PLL and state machine support.
2.0.0 June 2002 New arithmetic, storage, DSP board, complex signals and SOPC Builder blocks.
1.0 October 2001 First release of DSP Builder.
Errata Errata are functional defects or errors which may cause DSP Builder to

deviate from published specifications.

Table 1-2 shows the errata that affect the DSP Builder standard blockset
v8.0,v7.2 SP1,v7.2,v7.1SP1, and v7.1.

I There were no errata added or updated in the 7.2 SP2 or 7.2 SP3
releases of DSP Builder.

Table 1-2. DSP Builder Standard Blockset Errata (Part 1 of 2)

15 July 2008

Affected Version
Added or
Issue
Updated 8.0 | l2 72 |11 74
SP1 SP1
15May08 | Error Generating HDL for State Machine Editor Block v — — — —
Errors Issued With Imported Quartus Il Project v — — — —
Altera Corporation Software Version 8.0 1-3
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Table 1-2. DSP Builder Standard Blockset Errata (Part 2 of 2)

Affected Version
Added or Issue
Updated 80 | 272 |1 74
SP1 SP1
15May08 | Additional Project Assignments Required for User Libraries v — — — —
Run-Time Error During FFT Fast Functional Simulation v — — — —
01Dec07 | Incorrect Format Documented for Product Block Output — |Fixed | v v
150ct07 | SignalTap Il Analyzer Failed Acquire Action After Recompile Fixed | v — —
Fast Functional Simulation Fails for 128-bit Avalon-MM Interface | — | Fixed | +~ — —
010ct07 | Cannot Compile a v7.1 Design Containing a PFC Block Fixed | v — —
Cannot Simulate Deinterlacer with Avalon-MM Master Block Fixed | v — —
01Jun07 | Development Board Output Clocks Missing in VHDL — — | Fixed | v
ena Port on Counter Block is Connected Differently — — | Fixed | v
Problem with VHDL Generated for 1-Bit Wide Signed Gain Block | — — — | Fixed|
01May07 | Dual-Clock FIFO Simulation Does Not Match ModelSim v v v v v
HIL Design Stays in Reset During Simulation — — — | Fixed|
Cannot Initialize RAM From HEX Files if Widths are Different — — |Fixed | v/ v
VCD Sink Block was Restricted to 10 Inputs — — — | Fixed|
Testbench Does Not Detect Absence of ModelSim — — — |Fixed | v/
01May07 | Simulation Fails for Custom Library Blocks — — — | Fixed|
Cannot Upgrade the Subsystem Builder Block — — — | Fixed|
01Mar0Q7 | State Machine VHDL Incorrect if Logic Operator used as Input — — | Fixed | v
01Dec06 | SOPC Builder Files Not Added to the Quartus Il Project — — — | Fixed|
Clock Information Incorrect in VEC File for Multi-Clock Designs | — — — — | Fixed
HIL Simulation Stays at Zero if Global Reset is set to Active-Low | — — — — | Fixed
SignalTap Il Analyzer Cannot Plot a 64-bit Bus Signal — — — — | Fixed
VIP Suite v1.0 is Not Supported in v7.0 or v6.1 of DSP Builder — — — — | Fixed
01Apr06 | Multiclock Designs May Not Simulate Correctly in ModelSim — — — — | Fixed
01Jan06 | Signed Fractional HIL Simulation was Incorrect — — — — | Fixed
Unique Entity Names Option Cannot be Unset — — — — | Fixed
VHDL for Black Box Not Included in Generated Scripts — — — — | Fixed
Previous DSP Builder Path Not Removed — — — — | Fixed
1-4 Software Version 8.0 Altera Corporation
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Error Generating HDL for State Machine Editor Block

Generating HDL from some State Machine Editor block configurations
can cause an access violation to occur.

Affected Configurations

Designs using the State Machine Editor block which include the ==
operator in conditional expressions.

Design Impact

HDL generation does not complete successfully, and the block
configuration is not integrated into the DSP Builder design.

Workaround

Do not use the == operator in conditional expressions. However, you can
use the ~ operator. For example, use inl and ~inl rather than in1==1
and in1==0.

Solution Status

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

Errors Issued With Imported Quartus Il Project

HDL Import blocks that import Quartus II projects may cause errors
whilst executing the Signal Compiler or TestBench flows.

Affected Configurations

Models with HDL Import blocks that Quartus II projects with
SEARCH_PATH assignments, rather than USER_LIBRARIES
assignments.

Design Impact

Models containing HDL Import blocks that import Quartus II projects
generated using Quartus II v8.0 may fail to generate hardware because
library settings are not obeyed.

Workaround

Add a USER_LIBRARIES setting to the .qsf file for the Quartus II project
to be imported.

Software Version 8.0 1-5
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1-6

The assignment value should be the concatenation of all the project's
SEARCH_PATH assignment values, separated by semi-colons and
enclosed within quotes. These required search path values may be in the
top-level .qsf file, or in .qip files included in the project. Then recompile
the HDL Import block.

Solution Status

This issue will be fixed in a future release of DSP Builder.

Additional Project Assignments Required for User Libraries
Additional project assignments may be required when using the Export
HDL flow with user libraries.

Affected Configurations

Configurations that include MegaCore function, HDL import or State

Machine Editor blocks.

Design Impact

Compilation fails in the Quartus II software with an error of the form:

Error: Node instance <block _name> instantiates
undefined entity <entity_name>

Workaround

Add the following to the Quartus II project:

B The .qip file corresponding to the entity named in the error message.
(This file is located in the import subdirectory corresponding to the
library model.)

B Insome cases you may also need to add any libraries which are
referenced by HDL Import block(s) in the library model.

Solution Status

This issue will be fixed in a future release of DSP Builder.

Run-Time Error During FFT Fast Functional Simulation

Designs containing the FFT MegaCore function block cannot be
simulated using the fast functional simulation technology.

Software Version 8.0 Altera Corporation
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Affected Configurations

Any v8.0 design containing v7.1, v7.2 or v8.0 FFT MegaCore function
blocks.

Design Impact

Attempting to perform a bit-accurate (faster) simulation will cause a run-
time error to occur.

Workaround

Double-click the Simulation Accelerator block to select cycle-
accurate mode before performing simulation.

Solution Status

This issue will be fixed in a future release of DSP Builder.

Incorrect Format Documented for Product Block Output

The output format for the Product block was given incorrectly in the
documentation as:

Simulink:
01[L1+L2].[2xmax(R1,R2)]

VHDL :
01:out STD_LOGIC_VECTOR({L1+L2+2xmax(R1,R2)-1} DOWNTO 0)

The output formats should be:

Simulink:
01[2xmax(L1,L2)]-[2xmax(R1,R2)]

VHDL :
01:out STD_LOGIC_VECTOR({2xmax(L1,L2)+2xmax(R1,R2)-1} DOWNTO 0)

Solution Status
This issue is fixed in DSP Builder v7.2 SP1.

SignalTap Il Analyzer Failed Acquire Action After Recompile

The SignalTap II Analyzer caches information after it is run.

Altera Corporation Software Version 8.0 1-7
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Affected Configurations

All configurations using Signal Tap II are affected.

Design Impact

When a design is recompiled in Signal Compiler and the device is
reprogrammed with the new .sof, SignalTap II Logic Analyzer fails to
acquire, with the following error messages:

Error: Can"t find the instance.

Download a design with SRAM Object File containing this instance.
Error: Acquisition stopped unexpectedly. No data are returned.
Please check previous error messages.

Workaround

Re-scan the chain after re-compile (and program) before Acquire. This
will reset the SignalTap II Analyzer. Alternatively, you can close the
model and open it again to clear the cached information.

Solution Status
This issue is fixed in DSP Builder v8.0.

Fast Functional Simulation Fails for 128-hit Avalon-MM
Interface

The 128-bits wide master ports of the Video and Image Processing Suite
Deinterlacer MegaCore function cannot be simulated using bit-accurate
simulation in DSP Builder.

Affected Configurations

Configurations using the Video and Image Processing Suite Deinterlacer
Megacore function in DSP Builder with 128-bits wide data ports on the
Avalon® Memory-Mapped (Avalon-MM) interfaces.

Design Impact

The design cannot be simulated using fast, bit-accurate only, simulation.
Attempting to do so may cause MATLAB to crash.

Workaround

Change the Avalon-MM port widths to 64 to test the design with the fast
bit-accurate simulation, then revert to 128 bits before the compilation.
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Solution Status
This issue is fixed in DSP Builder v7.2 SP1.

Cannot Compile a v7.1 Design Containing a PFC Block

The v7.2 Signal Compi ler and TestBench blocks cannot handle the
resets for a Packet Format Converter (PFC)block from a v7.1 design.

Affected Configurations

Any v7.1 design containing an Avalon-ST Packet Format Converter
block.

Design Impact

The design does not compile in Signal Compiler or TestBench.

Workaround

Open the DSPBuilder_<design_name>_import directory. In this
directory, delete all files with names that begin with alt_avalonst_pfc.
Simulate the design in Simulink and recompile using the Signal
Compi ler or TestBench block.

Solution Status
This issue is fixed in DSP Builder v8.0.

Cannot Simulate Deinterlacer with Avalon-MM Master Block

If the Avalon-MM master ports on the Deinterlacer MegaCore function
are connected to DSP Builder Avalon-MM Master blocks then Simulink
detects algebraic loops and cannot simulate.

Affected Configurations

This issue affects the Deinterlacer v7.2 MegaCore function with double or
triple buffering selected.

Design Impact

The design can be synthesized as normal, but simulation cannot be
performed in Simulink.
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Workaround

The problem occurs because Avalon-MM masters have to respond
combinationally to their waitrequest port. This means that the
waitrequest ports on the Deinterlacer have to be marked as direct-feed
through so that Simulink can simulate them correctly.

However, if Simulink finds a loop where an output of a block could drive
an input to the same block via only direct feed-through connections then
an algebraic loop is reported and simulation cannot be performed.

This happens when the Deinterlacer's master ports are connected to the
Avalon-MM Master block because the master block is also direct-feed
through, and Simulink cannot see that its waitrequest input is only
connected to its waitrequest output.

The problem can be worked around by incorrectly asserting to Simulink
that the waitrequest port of the Deinterlacer is not direct-feed through.
This does have the limitation that if wai trequest s ever set high during
the simulation then the simulation results are incorrect.

The External RAM simulation block does not assert waitrequest
unless it is specifically configured to do so in its GUI, so this allows some

level of simulation to be performed.

To mark the port as delayed rather than direct feed through, there are two
options. Either:

1. Download the Video Processing Reference Design from the Altera
website.

2.  Open example_design_data_path.mdl.

3. Copy and paste the block named algebraic_loop_cut_dil into
your design.

Or:
1. Click on the Deinterlacer MegaCore function block to select it.
2. Inthe MATLAB command window, type:

set(gcbh, "inDelayed”, regexprep(get(gcbh, "inDelayed®),"0","1%));

Solution Status
This issue is fixed in a DSP Builder v8.0.

Software Version 8.0 Altera Corporation
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Development Board Output Clocks Missing in VHDL

In DSP Builder v7.0 or earlier, one or more PLLs are automatically
included to provide output clocks which are listed in the top level VHDL,
with the clock locations assigned to the selected pins from the board
configuration block. In v7.1 and later, PLLs are not automatically added
in the design because there may be conflicting PLLs in higher levels of the
design hierarchy.

Affected Configurations

All configurations are affected.

Design Impact

The clock outputs selected from the board configuration block do not
appear in the top level of the generated VHDL.

Workaround

Add PLL blocks into your design and configure them to provide the
required output clocks. Inv7.1, the PLL output clocks need to be exported
for them to appear in the VHDL top level.

You can assign locations to the pins by creating a Tcl script named
<pll_clock_pins>_add.tcl in the DSPBuilder_<design_name>_import
folder within the design folder. The following example shows the
required assignments for the Test2S60Board.mdl design example:

set_location_assignment PIN_C16 -to PLL_clkO_ out
set_location_assignment PIN_B15 -to PLL_clkl_out
set_location_assignment PIN_B18 -to PLL_clk2 out
set_location_assignment PIN_D18 -to PLL_clk3 out
set_location_assignment PIN_D16 -to PLL_clk4 out
set_location_assignment PIN_C15 -to PLL_clk5 out

Solution Status

In v7.2 or later, you can make the assignments directly in the model using
the Quartus 11 Pinout Assignments block.

ena Port on Counter Block is Connected Differently

Inv6.1, the ena port was connected to the clock enable (cl1k_ena) on the
LPM. However, in v7.1, it is connected to the count enable (cnt_ena).
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Affected Configurations

All configurations are affected.

Design Impact

sload loads data while not enabled.

Workaround

Modify the input to the sload port by ANDing the synchronous load
signal with the enable signal into this port (to make sure that you are not
performing a synchronous load while the enable is low).

Solution Status

This issue is fixed in DSP Builder v7.2. Two enable control ports are now
provided: The clock enable (clk_ena) disables counting, sload, sset
and sclr. The counter enable (ena) disables counting, but not sload,
ssetorsclr.

Problem with VHDL Generated for 1-Bit Wide Signed Gain Block

Incorrect values are calculated when the Gain block is set to multiply by
a one-bit value.

Affected Configurations

Any design that includes a Gain block set to multiply by a one-bit value.

Design Impact

Incorrect VHDL is generated.

Workaround

Increase the gain bit width to two bits.

Solution Status
This issue is fixed in DSP Builder v7.1 SP1.

Dual-Clock FIFO Simulation Does Not Match ModelSim

The Dual-Clock FIFO simulation in Simulink is functionally equivalent to
hardware, but not cycle-accurate.
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