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1. About This MegaCore

New Features This release has the following new feature:

■ Support for Stratix® IV devices

Release 
Information

Table 1–1 provides information about this release of the Altera® UTOPIA 
Level 2 Slave MegaCore® function.

f For more information about this release, refer to the MegaCore IP Library 
Release Notes and Errata.

Altera verifies that the current version of the Quartus® II software 
compiles the previous version of each MegaCore function. The MegaCore 
IP Library Release Notes and Errata report any exceptions to this 
verification. Altera does not verify compilation with MegaCore function 
versions older than one release."

Device Family 
Support

MegaCore functions provide either full or preliminary support for target 
Altera device families:

■ Full support means the MegaCore function meets all functional and 
timing requirements for the device family and may be used in 
production designs.

■ Preliminary support means the MegaCore function meets all 
functional requirements, but may still be undergoing timing analysis 
for the device family; it may be used in production designs with 
caution.

Table 1–1. UTOPIA Level 2 Slave Release Information

Item Description

Version 8.0

Release Date May 2008

Ordering Code IP-UTOPIA2SL

Product ID 0016

Vendor ID 6AF7

www.altera.com/literature/rn/rn_ip.pdf
www.altera.com/literature/rn/rn_ip.pdf
www.altera.com/literature/rn/rn_ip.pdf
www.altera.com/literature/rn/rn_ip.pdf
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Features

Table 1–2 shows the level of support offered by the UTOPIA Level 2 Slave 
MegaCore function to each Altera device family.

Features ■ Conforms to the UTOPIA Level 2, Version 1.0 specification
■ 8- or 16-bit UTOPIA bus operation and local bus widths of 8 or 16 bits
■ Single-PHY (SPHY) operation, with both octet- and cell-level 

handshaking
■ Multi-PHY (MPHY) operation, with single clav signal
■ Parity generation and detection
■ Optional cell discard on parity error detection
■ Internal 4-cell first-in first-out (FIFO) buffers supported for both 

transmit and receive
■ Atlantic™ interface—packet-based interface that is compatible with 

other Altera cell and packet MegaCore functions
■ Easy-to-use IP Toolbench interface
■ IP functional simulation models for use in Altera-supported VHDL 

and Verilog HDL simulators
■ Support for OpenCore Plus evaluation 

General 
Description

The Altera UTOPIA Level 2 Slave MegaCore function is designed for use 
in physical layer (PHY) devices that transfer data to and from 
asynchronous transfer mode (ATM) devices using the standard UTOPIA 
bus.

Table 1–2. Device Family Support

Device Family Support

Arria™ GX Full

Cyclone® Full

Cyclone II Full

Cyclone III Full

HardCopy® II Full

Stratix® Full

Stratix  II Full

Stratix II GX Full

Stratix III Preliminary

Stratix IV Preliminary

Stratix GX Full

Other device families No support
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About This MegaCore

The UTOPIA Level 2 Slave MegaCore function comprises a separate 
transmitter and receiver; both support SPHY and MPHY operation 
modes. SPHY mode supports octet- or cell-level handshake; MPHY mode 
supports cell-level handshake.

The transmitter is polled by the ATM layer to determine whether it is 
ready to receive data transfers. The transmitter accepts cells from the 
ATM layer via the UTOPIA bus interface, and sends them to the PHY 
devices. It detects and discards cells that are too short, and discards excess 
bytes from cells that are too long. It also checks for parity errors on the 
UTOPIA bus, and there is an option to discard cells with detected parity 
errors.

The receiver is polled by the ATM layer to determine whether it is ready 
to transfer data. The receiver accepts cells from the PHY, and sends them 
to the ATM layer device via the UTOPIA bus interface. There is an option 
to generate parity information for the UTOPIA bus.

Atlantic Interface

The Atlantic interface allows a consistent interface between all Altera cell 
and packet MegaCore functions. The Atlantic interface is only designed 
to support a point-to-point connection. You must choose whether you use 
the local or Atlantic interface. Figure 1–1 shows examples of the Atlantic 
interface.

Figure 1–1. Atlantic Interface

f For more information on the Atlantic interface, refer to FS 13: Atlantic 
Interface.

UTOPIA
Interface

Cell
Processor

ATM
Processor

UTOPIA
Interface

Atlantic Interface

Atlantic Interface
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Performance and Resource Utilization

OpenCore Plus Evaluation

With Altera’s free OpenCore Plus evaluation feature, you can perform the 
following actions:

■ Simulate the behavior of a megafunction (Altera MegaCore function 
or AMPPSM megafunction) within your system

■ Verify the functionality of your design, as well as evaluate its size 
and speed quickly and easily

■ Generate time-limited device programming files for designs that 
include megafunctions

■ Program a device and verify your design in hardware

You only need to purchase a license for the megafunction when you are 
completely satisfied with its functionality and performance, and want to 
take your design to production.

f For more information on OpenCore Plus hardware evaluation using the 
UTOPIA Level 2 Slave, see “OpenCore Plus Time-Out Behavior” on 
page 3–1 and AN 320: OpenCore Plus Evaluation of Megafunctions.

Performance 
and Resource 
Utilization

Tables 1–3 and 1–4 show the resource utilization for the following devices 
using the Quartus® II software version 8.0:

■ Cyclone II
■ Stratix III

The UTOPIA level 2 slave runs above 50 MHz in all Cyclone, Cyclone II, 
Cyclone III, Stratix, Stratix II, and Stratix III devices.  

Table 1–3. Performance—Cyclone II Device

Parameters

LEs Memory 
BlocksData Flow 

Direction
UTOPIA Width 

(local bits)
Local Cell 

Size Mode

Receiver 8 52 MPHY using parity_generate and 
discard_on_error

190 1

16 54 MPHY using parity_generate and 
pipeline_user_interface

173 1

Transmitter 8 52 MPHY using parity_check and 
discard_on_error

228 1

16 54 MPHY using parity_check and 
pipeline_user_interface

228 1
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About This MegaCore

Table 1–4. Performance—Stratix III Device

Parameters

ALUTs Memory 
BlocksData Flow 

Direction
UTOPIA Width 

(local bits)
Local Cell 

Size Mode

Receiver 8 52 MPHY using parity_generate and 
discard_on_error

117 1

16 54 MPHY using parity_generate and 
pipeline_user_interface

114 1

Transmitter 8 52 MPHY using parity_check and 
discard_on_error

129 1

16 54 MPHY using parity_check and 
pipeline_user_interface

135 1
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Performance and Resource Utilization





3–14 MegaCore Version 8.0 Altera Corporation
UTOPIA Level 2 Slave MegaCore Function User Guide May 2008

Interfaces

Figure 3–6. Atlantic Interface Timing—Slave Source

Notes to Figure 3–6:
(1) Slave (source) indicates that data is available (at least one word).
(2) Master (sink) begins reading data.
(3) Master (sink) decides to stop reading the data for one clock cycle. val  remains asserted.
(4) Slave (source) indicates that it has less than one word available. The master (sink) cannot tell which, nor can it 

deassert ENA quickly enough to prevent a potential underflow, but this is desirable if it is also to be able to transfer 
back to back packets.

(5) Master (sink) continues to read data, validates data with val.
(6) Slave (source) cannot supply any more data, so deasserts val.
(7) Master (sink) goes idle until dav is reasserted.

Figure 3–7. Atlantic Interface Timing—Slave Sink
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Functional Description

Notes to Figure 3–7:
(1) Slave (sink) indicates it has space for at least two words.
(2) Master (source) begins writing data to the slave (sink).
(3) Slave (sink) indicates it does not have space for two words. Master (source) must stop sending data, on the next 

clock cycle to ensure that the slave (sink) FIFO does not overflow. By setting the slave (sink) threshold to a suitable 
value, the requirement on the master (source) to stop immediately is removed. Setting a small threshold can be used 
to counter for pipeline delays; setting a large threshold may be useful if the master (source) is capable of transferring 
data in bursts.

(4) Master (source) stops sending data.
(5) Slave (sink) indicates it has space for at least two words.
(6) Master (source) begins writing data to the slave (sink).
(7) Slave (sink) indicates it still has space, but the master (source) has run out of data.

MegaCore 
Function 
Verification

The MegaCore function verification includes an automated regression 
test suite that tests all possible interfaces and sets of parameters (but not 
all combinations). The transmitter and receiver are tested separately and 
have random data and random packet sizes sent through them, including 
cells with parity errors and short and long cells.

Hardware verification on the UTOPIA master and slave MegaCore 
functions was performed using a Cobalt UTOPIA emulator on a custom 
UTOPIA test board. The Cobalt UTOPIA emulator verifies all the 
supported UTOPIA bus modes against an independent source and 
monitors the response to various error conditions. The hardware 
verification generates and monitors a UTOPIA data stream from both 
master to slave, and slave to master.

The hardware verification generates and monitors the following cell error 
conditions and displays any error count and errors including cell number 
and byte number:

■ Long cells
■ Short cells
■ Parity errors
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Additional Information

Revision History The following table shows the revision history for this user guide.

How to Contact 
Altera

For the most up-to-date information about Altera® products, see the 
following table.

Date Version Changes Made

May 2008 8.0 Added support for Stratix® IV devices.

October 2007 7.2 No changes.

May 2007 7.1 Updated the device family support.

December 2006 7.0 Updated the release information and device family support.

December 2006 6.1 ● Updated the release information and device family support
● Updated the performance tables
● Added a procedure for running a testbench simulation using NativeLink

Contact (1) Contact 
Method Address

Technical support Website www.altera.com/support 

Technical training Website www.altera.com/training

Email custrain@altera.com

Product literature Website www.altera.com/literature 

Altera literature services Email literature@altera.com 

Non-technical support (General) Email nacomp@altera.com

(Software Licensing) Email authorization@altera.com

Note:
(1) You can also contact your local Altera sales office or sales representative. 

http://www.altera.com/support
http://www.altera.com/training
mailto:custrain@altera.com
http://www.altera.com/literature/
mailto:literature@altera.com
mailto:nacomp@altera.com
mailto:authorization@altera.com
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Typographic Conventions

Typographic 
Conventions

The following table shows the typographic conventions that this 
document uses.

Visual Cue Meaning

Bold Type with Initial 
Capital Letters 

Command names, dialog box titles, checkbox options, and dialog box options are 
shown in bold, initial capital letters. Example: Save As dialog box. 

bold type External timing parameters, directory names, project names, disk drive names, 
file names, file name extensions, and software utility names are shown in bold 
type. Examples: fMAX, \qdesigns directory, d: drive, chiptrip.gdf file.

Italic Type with Initial Capital 
Letters 

Document titles are shown in italic type with initial capital letters. Example: AN 75: 
High-Speed Board Design.

Italic type Internal timing parameters and variables are shown in italic type. 
Examples: tPIA, n + 1.

Variable names are enclosed in angle brackets (< >) and shown in italic type. 
Example: <file name>, <project name>.pof file. 

Initial Capital Letters Keyboard keys and menu names are shown with initial capital letters. Examples: 
Delete key, the Options menu. 

“Subheading Title” References to sections within a document and titles of on-line help topics are 
shown in quotation marks. Example: “Typographic Conventions.”

Courier type Signal and port names are shown in lowercase Courier type. Examples: data1, 
tdi, input. Active-low signals are denoted by suffix n, e.g., resetn.

Anything that must be typed exactly as it appears is shown in Courier type. For 
example: c:\qdesigns\tutorial\chiptrip.gdf. Also, sections of an 
actual file, such as a Report File, references to parts of files (e.g., the AHDL 
keyword SUBDESIGN), as well as logic function names (e.g., TRI) are shown in 
Courier. 

1., 2., 3., and
a., b., c., etc.

Numbered steps are used in a list of items when the sequence of the items is 
important, such as the steps listed in a procedure. 

■ ● • Bullets are used in a list of items when the sequence of the items is not important. 

v The checkmark indicates a procedure that consists of one step only.

1 The hand points to information that requires special attention. 

c A caution calls attention to a condition or possible situation that can damage or 
destroy the product or the user’s work.

w A warning calls attention to a condition or possible situation that can cause injury 
to the user.

r The angled arrow indicates you should press the Enter key.

f The feet direct you to more information on a particular topic. 


