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This section provides designers with the data sheet specifications
HardCopy® II devices. These cpaters contain feature definitions of the
internal architecture, configuration and JTAG boundary-scan testing
information, DC operationg conditions, AC timing parameters, a
reference to power consumption, and ordering information for
HardCopy II devices.

This section contains the following:

“Introduction to HardCopy II Devices” on page 1-1
“Description, Architecture, and Features” on page 2-1
“Boundary-Scan Support” on page 3-1

“DC and Switching Specifications and Operating Conditions” on
page 4-1

“Quartus II Support for HardCopy II Devices” on page 5-1
“Script-Based Design for HardCopy II Devices” on page 6-1
“Timing Constraints for HardCopy II Devices” on page 7-1

“Migrating Stratix II Device Resources to HardCopy II Devices” on
page 8-1

Refer to each chapter for its own specific revision history. For information
on when each chapter was updated, refer to the Chapter Revision Dates
section, which appears in the complete handbook.
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Mi gration and HardCopy II devices offer pin-to-pin compatibility to the Stratix Il
. prototype, which makes them drop-in replacements for the FPGAs.

Pa(:kag ing Therefore, the same system board and software developed for

Overview prototyping and field trials can be retained, enabling the fastest

time-to-market for high-volume production. When migrating a specific
Stratix Il FPGA to a HardCopy II device, there are a number of FPGA
prototype choices, as shown in Table 1-2. Depending on the design
resource needs, designers can choose an appropriate HardCopy Il device.

Table 1-2. Stratix Il FPGA to HardCopy Il Migration Paths

HardCpr I Package Stratix Il Device

Device EP2S30 EP2S60 EP2S90 EP2S130 | EP2S180
HC210W 484-pin FineLine BGA (1) v v v (2)
HC210 484-pin FineLine BGA v v v 2)
HC220 672-pin FineLine BGA 4
HC220 780-pin FineLine BGA v v (2)
HC230 1,020-pin FineLine BGA v v v (2)
HC240 1,020-pin FineLine BGA v
HC240 1,508-pin FineLine BGA N4

Notes to Table 1-2:

(1) The HC210W device uses a wire bond package while the Stratix Il FPGA prototype device uses a pin-compatible
flip-chip package.

(2) Depending on design specific resource utilization, an opportunistic migration path may exist between this device
pair. Be sure to confirm your design is a potential candidate for such a path by fitting with the Quartus II software
and consulting an Altera applications engineer.
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HardCopy II devices are available in the packages shown in Table 1-3.

Table 1-3. HardCopy Il Package Options and I/0 Pin Counts Notes (1), (2)

484-Pin 484-Pin - . . .
Package Fi“e”(g;’ BGA Fi"eL;;;’ BGA Fin?aﬁn?;GA Finﬁ?nZISGA Fi;;l]LZigeF;gA Fi:qul::eF;gA
Type Wire bond Flip-chip Flip-chip Flip-chip Flip-chip Flip-chip
Dimension
Pitch (mm) 1.00 1.00 1.00 1.00 1.00 1.00
Area (mm2) 529 529 729 841 1,089 1,600
Length x width 23 x 23 23 x 23 27 x 27 29 x 29 33 x 33 40 x 40
(mm x mm)
Device Maximum User 1/0 Pins
HC210W 308
HC210 334
HC220 492 494
HC230 698
HC240 742 951

Notes to Table 1-3:

()]

pin. The PLLENA pin can only be used to enable the PLLs.

@
©)

Stratix IT Device Handbook.

Document

Table 1-4 shows the revision history for this chapter.

Revision History

The Quartus III/O pin counts include an additional pin (PLLENA) which is not available as a general-purpose I/O

The I/O pin counts include the dedicated CLK input pins, which can be used for clock signals or data inputs.
The EP2590 FPGA prototype uses a 484-pin hybrid FineLine BGA package. For more information, refer to the

Table 1-4. Document Revision History (Part 1 of 2)

Date and Document
Version Changes Made Summary of Changes
September 2008, Updated chapter number and metadata. —

v2.6

June 2007, v2.5

Minor text edits.
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Table 1-4. Document Revision History (Part 2 of 2)

Date and Document

. hanges M mm f Chan
Version Changes Made Summary of Changes
December 2006 e Minor updates for the Quartus Il software version 6.1.0 A minor update to the
v2.4 e Merged Table 1-3 and Table 1-4 chapter, due to changes in
® Added revision history the Quartus Il software

version 6.1 release.
Merged Table 1-3 and Table

1-4.

March 2006, v2.3 e Updated Table 1-1 and Table 1-3.

e Minor edits and clarifications throughout.
October 2005, v2.2. | Updated graphics
July 2005, v2.2. Updated graphics
May 2005, v2.0 e Updated Table 1-1.

e Updated migration process time.

e Updated “Features” section.
January 2005 Added document to the HardCopy Series Handbook.
v1.0
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2. Description, Architecture,
® and Features

Introduction

Altera® HardCopy ®1I devices feature an architecture that provides
high-density, high-performance, and low-power consumption suitable
for a variety of applications. HardCopy II devices are low-cost structured
ASICs with pin-outs, densities, and architecture that complement
Stratix® Il FPGAs. HardCopy II devices make optimal use of die area and
core resources while offering features that are functionally equivalent to
the Stratix I FPGA. The combination of Stratix Il FPGAs for in-system
prototype and design verification, HardCopy II devices for high-volume
production, and the Quartus® II design software, provide a complete,
seamless path from prototype to volume production. Table 2-1 provides
an overview of the HardCopy II device features.

Table 2-1. HardCopy Il Family Overview (Part 1 of 2)
Feature HC210W (7) HC210 HC220 HC230 HC240
ASIC gates (2) 1,000,000 1,000,000 1,900,000 2,900,000 3,600,000
M4K RAM blocks (4k 190 190 408 614 768 (3)
bits plus parity)
M-RAM blocks (512k 0 0 2 6 9
bits plus parity)
Total RAM bits 875,520 875,520 3,059,712 6,368,256 8,847,360
(including parity bits)
Enhanced PLLs 2 2 2 4 4
Fast PLLs 2 2 2 4 8
Package (maximum 484-pin 484-pin 672-pin 1,020-pin 1,020-pin
user I/O pins) (4), (5) FineLine FineLine BGA | FineLine BGA | FineLine BGA | FineLine BGA
BGA (308) (334) (492) (698) (742)
780-pin 1,508-pin
FineLine BGA FineLine BGA
(494) (951)
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Table 2-1. HardCopy Il Family Overview (Part 2 of 2)

Feature HC210W (7) HC210 HC220 HC230 HC240
FPGA prototype EP2S30 EP2S30 EP2S60 EP2S90 EP25180
options EP2S60 EP2S60 EP2S90 EP25130
EP2S90 EP2S90 EP2S130 EP2S180

Notes to Table 2—1:

(1) HC210W devices use a wire bond package. All other HardCopy II devices and Stratix Il FPGAs use a flip-chip
package. Devices in a wire bond package offer different performance and signal integrity characteristics compared
to devices in a flip-chip package.

(2)  This is the number of ASIC gates available in the HardCopy Il base array for both logic and DSP functions that can
be implemented in a Stratix II FPGA prototype.

(3) Total number of usable M4K blocks is 768, which allows migration compatibility when prototyping with an
EP25180 device. This may be different from the Quartus II software total physical M4K count of the HC240.

(4) TheI/0 pin counts include the dedicated clock input pins, which can be used for clock signals or data inputs.

(5) The Quartus II1/O pin counts include an additional pin (PLLENA), which is not available as a general-purpose I/ O
pin. The PLLENA pin can only be used to enable the PLLs.

Functional
Description

2-2

The HardCopy II device family provides greater flexibility to design with
FPGA prototypes before moving to structured ASICs for production.
Before seamlessly migrating to the HardCopy II structured ASIC,
designers can prototype and test their design functionality using a
Stratix I FPGA. There are multiple options for the prototype FPGA,
allowing designers to choose the right HardCopy II device for volume
production and maximum cost savings. The Quartus II design software
includes features such as the Device Resource Guide, to help select the
optimal HardCopy II device based on the design requirements.

For more information on the Device Resource Guide, refer to the
Quartus II Support for HardCopy II Devices chapter in the HardCopy Series
Handbook.

HardCopy II devices require minimal involvement from the designer in
the device migration process. Additionally, unlike ASICs, the designer is
not required to generate test benches, test vectors, or timing and
functional simulations since prototyping is performed using an FPGA.

HardCopy II devices consist of base arrays that are common to all designs
for a particular device density, with design-specific customization done
using two metal layers. The reprogrammable FPGA logic, routing,
memory, and FPGA configuration-related logic are stripped from
HardCopy II devices. Removing all programmable and configuration
resources and replacing them with direct metal connections results in
considerable die size reduction and cost savings. A fine-grain architecture
consisting of an array of HCells extends the die reduction and cost

Altera Corporation
September 2008





