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8. Migrating Stratix II Device
Resources to HardCopy II

Devices

Introduction Altera® HardCopy® II devices and Stratix® II devices are both 
manufactured on a 1.2-V, 90-nm process technology and offer many 
similar features. Designers can use the Quartus® II software to migrate 
their Stratix II design to a HardCopy II device. The Quartus II software 
ensures that the design revision targeting a HardCopy II device retains 
the same functionality as the original Stratix II design.

Beginning with version 5.0 of the Quartus II software, you can select a 
HardCopy II companion device from the Device Settings dialog box 
(Device menu). Selecting a HardCopy II device as a companion device is 
similar to adding another Stratix II device in the migration device chain. 
The Quartus II software compiles the design to use the common resources 
available in all of the selected Stratix II devices and the selected 
HardCopy II devices. The HardCopy II companion device becomes the 
target device when you switch to the HardCopy II flow from this Stratix II 
flow later in the Quartus II project compilation.

f For more information on compiling with Stratix II and HardCopy II 
companion revisions using Quartus II software, refer to the Quartus II 
Support for HardCopy II Devices chapter of the HardCopy Series Devices 
Handbook.

When you select a HardCopy II companion device, you can set the 
Quartus II Compiler to limit the design to the minimum resource 
availability of memory blocks and available logic for digital signal 
processing (DSP) from either the targeted Stratix II or HardCopy II 
companion device. Additional limitations also include I/O pin 
assignments and phase-locked loops (PLLs). This document is a guide for 
designers migrating Stratix II designs into HardCopy II devices. This 
document highlights resources that are not supported by the selected 
Stratix II and HardCopy II companion device pair or any resource 
differences between Stratix II devices and the HardCopy II device.

This document includes the following topics:

■ Stratix II and HardCopy II Migration Options
■ I/O Support and Planning 
■ External Memory Interface Support
■ On-Chip Termination
■ Stratix II and HardCopy II Companion Memory Blocks
■ PLL Planning and Utilization
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I/O Support and Planning

I/O Support and 
Planning 

HardCopy II companion devices offer pin-to-pin compatibility with the 
Stratix II prototype device, which makes them drop-in replacements for 
the FPGAs. Therefore, you can use HardCopy II devices with the same 
system board and software developed for prototyping and field trials, 
enabling the fastest time-to market for high-volume production.

HardCopy II devices offer up to 951 user I/O pins. Table 8–4 lists all 
available I/O pin counts when assigning a Stratix II device while 
selecting a HardCopy II companion device. If a Stratix II design uses I/O 
pins that are not available in both the Stratix II device and the 
HardCopy II companion device, the Quartus II software issues a no-fit 
error. Therefore, it is important to monitor pin assignments based on the 
Stratix II device and the HardCopy II companion device.

EP2S130
HC220

780-pin 
FineLine BGA

53,016 1.6 M 494 408 2 3,059,712 252 4

EP2S90
HC230

1,020-pin 
FineLine BGA

36,384 1 M 698 408 4 4,239,360 192 8

EP2S130
HC230

1,020-pin 
FineLine BGA

53,016 1.6 M 698 609 6 6,345,216 252 8

EP2S180
HC230

1,020-pin 
FineLine BGA

71,760 2.2 M 698 614 6 6,368,256 384 8

EP2S180
HC240

1,020-pin 
FineLine BGA

71,760 2.2 M 742 768(4) 9 8,847,360 384 12

EP2S180
HC240

1,508-pin 
FineLine BGA

71,760 2.2 M 951 768(4) 9 8,847,360 384 12

Notes to Table 8–3:
(1) Table 8–3 does not include the HC210W device. For information on the HC210W device, contact the Altera 

Applications Group.
(2) ALM: adaptive logic module.
(3) User I/O pin counts are preliminary. The Quartus II software I/O pin counts include one additional pin, PLL_ENA, 

which is not included in this pin count.
(4) The total number of usable M4K blocks is limited to 768 to allow migration compatibility when prototyping with 

an EP2S180 device.

Table 8–3. Stratix II and HardCopy II Companion Devices Resource Availability Guide (Part 2 of 2) Note (1)

Stratix II 
and 

HardCopy II 
Companion 

Devices

Package
Stratix II 

ALMs 
(2)

HardCopy II Prototyping Resources

ASIC 
Gates for 

Logic

User 
I/O Pins 

(3)

M4K 
Blocks

M-RAM 
Blocks

Total 
RAM Bits

18 × 18 
Multipliers PLLs
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HardCopy II devices offer three distinct types of I/O elements (IOEs) 
which support a variety of I/O features to match Stratix II IOEs. These are 
memory interface IOEs, high-speed IOEs, and general purpose IOEs. 

Memory interface IOEs support popular I/O standards used by external 
memory devices, including single-ended standards from LVTTL, 
LVCMOS to SSTL, and HSTL voltage referenced (VREF) type I/O 
standards. Memory interface IOEs also have PCI clamp circuitry for PCI 
support.

High-speed IOEs support differential applications utilizing LVDS and 
HyperTransport technology. High-speed IOEs also support single-ended 
LVTTL and LVCMOS I/O standards, but do not support VREF I/O 
standards.

General purpose IOEs support LVTTL and LVCMOS I/O standards. 
General purpose IOEs on the bottom I/O banks (banks 7 and 8) also have 
PCI clamping circuitry to support the PCI interface on HardCopy II 
devices.

Table 8–4. Package Options and I/O Pin Counts for Stratix II and HardCopy II Companion Devices Notes (1), 
(2)

Stratix II 
Device

HC210 HC220 HC230 (3) HC240 (4)

484-Pin 
FineLine BGA

672-Pin 
FineLine BGA

780-Pin 
FineLine BGA

1,020-Pin 
FineLine BGA

1,020-Pin 
FineLine BGA

1,508-Pin 
FineLine BGA

EP2S30 334

EP2S60 334 492

EP2S90 308 494 698

EP2S130 494 698

EP2S180 698 742 951

Notes to Table 8–4:
(1) User I/O pin counts are preliminary. The Quartus II software I/O pin counts include one additional pin, PLL_ENA, 

which is not included in this pin count. The PLL_ENA pin is not available as a general purpose I/O pin and can 
only be used to enable the PLLs in this device.

(2) All I/O pin counts include eight dedicated clock input pins (clk1p, clk1n, clk3p, clk3n, clk9p, clk9n, 
clk11p, and clk11n) that can be used for data inputs.

(3) The I/O pin counts for all HC230 combinations include four dedicated fast PLL clock inputs (FPLL7CLKp/n, 
FPLL8CLKp/n) that can be used for data inputs.

(4) The I/O pin counts for HC240 combinations include eight dedicated fast PLL clock inputs (FPLL7CLKp/n, 
FPLL8CLKp/n, FPLL9CLKp/n, and FPLL10CLKp/n) that can be used for data inputs.
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f For more information on HardCopy II IOEs, refer to the HardCopy II 
Description, Architecture, and Features chapter of the HardCopy Series 
Handbook.

HardCopy II I/O Banks

HardCopy II devices have eight general I/O banks and up to four 
enhanced PLL external clock output banks (banks 9, 10, 11, 12). HC210 
and HC220 devices only have PLL output banks 9 and 10. Figure 8–1 
shows the HardCopy II I/O banks and the relative PLL positions.

The left side I/O banks 1 and 2 are high speed IOE banks on all 
HardCopy II devices. The right side I/O banks 5 and 6 are general 
purpose IOEs on HC210, HC220, and HC230 devices, but high speed 
IOEs on HC240 devices.

The top I/O banks 3 and 4 are memory interface IOEs on all HardCopy II 
devices. The bottom I/O banks 7 and 8 are general purpose IOEs on 
HC210 and HC220 but memory interface IOEs on HC230 and HC240 
devices. The general purpose IOEs on the bottom of the device support 
PCI clamping, but the general purpose IOEs on the right side do not.
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Figure 8–1. HardCopy II HC240 I/O Banks Notes (1), (2), (3), (4)

Notes to Figure 8–1:
(1) Figure 8–1 is a top view of the silicon die that corresponds to a reverse view for flip-chip packages. It is a graphical 

representation only. Refer to the pin list and Quartus II software for exact locations.
(2) Differential HSTL and differential SSTL standards are available for bidirectional operations on DQS pin and input 

only operations on PLL clock input pins; LVDS, LVPECL, and HyperTransport standards are available for input only 
operations on PLL clock input pins. Refer to “Differential I/O Termination” on page 8–20 for more details.

(3) HardCopy II devices and the Quartus II software does not support differential SSTL and differential HSTL 
standards at left and right I/O banks. Side I/O banks do not have VREF pins.

(4) Figure 8–1 shows the HC240 device. Other HardCopy II devices have fewer PLL blocks.

Bank 4
Memory Interface IOEs

Bank 7
Memory Interface IOEs

Bank 8
Memory Interface IOEs

I/O banks 3 & 4 support 3.3-V, 2.5-V, 1.8-V LVTTL/
LVCMOS, 1.5-V LVCMOS, SSTL-2, SSTL-18, 1.8-V

HSTL, 1.5-V HSTL & PCI/PCI-X I/O standards.

I/O banks 7 & 8 support 3.3-V, 2.5-V, 1.8-V LVTTL/
LVCMOS, 1.5-V LVCMOS & PCI/PCI-X I/O standards.

Bank 3
Memory Interface IOEs

Bank 2
High-Speed IOEs

Bank 1
High-Speed IOEs

Bank 5
High-Speed IOEs

Bank 6
High-Speed IOEs

PLL 1

PLL 2

PLL 4

PLL 3

I/O Banks 5 & 6 Support 3.3-, 
2.5- & 1.8-V LVTTL/LVCMOS,

1.5-V LVCMOS, LVDS & 
HyperTransport Technology

I/O Banks 1 & 2 Support 3.3-, 
2.5- & 1.8-V LVTTL/LVCMOS,
1.5-V LVCMOS, LVDS & 
HyperTransport Technology

CLK, PLL_FB input pins & PLL_OUT output 
pins support differential SSTL, differential HSTL, 

LVDS & HyperTransport technology. CLK & PLL_FB 
pins support LVPECL. DQS input pins support

differential SSTL and differential HSTL I/O standards.

CLK, PLL_FB input pins SSTL-2, SSTL-18, 1.8-V HSTL, 1.5-V HST,
 & PLL_OUT output 

pins support differential SSTL, differential HSTL, 
LVDS & HyperTransport technology. CLK & PLL_FB 

pins support LVPECL. DQS input pins support
differential SSTL and differential HSTL I/O standards.

PLL 5PLL 11

Bank 11 Bank 9

PLL 6PLL 12

Bank 12 Bank 10

PLL 10

PLL 9

PLL 7

PLL 8
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User I/O Count Per IOE Type and Bank Location

Table 8–5 lists the maximum I/O count per IOE type. This helps you 
select a HardCopy II device based on the I/O standard support 
requirement.

HardCopy II Supported I/O Standards

Table 8–6 lists I/O standards that HardCopy II devices supports, 
separated by IOE type. This list only focuses on user I/O pins.

Table 8–5. HardCopy II Maximum User I/O Count Per IOE Type Notes (1), (2)

Device Package

Memory Interface 
IOEs

General Purpose 
IOEs High-Speed IOEs

Top Bottom Right Bottom Left Right

HC210 484-pin FineLine BGA 87 84 79 84

HC220 672-pin FineLine BGA 126 124 118 124

HC220 780-pin FineLine BGA 126 124 120 124

HC230 (3) 1,020-pin FineLine BGA 180 178 152 188

HC240 (4) 1,020-pin FineLine BGA 184 182 188 188

HC240 (4) 1,508-pin FineLine BGA 238 233 240 240

Notes to Table 8–5:
(1) User I/O pin counts are preliminary. The Quartus II software I/O pin counts include one additional pin, PLL_ENA, 

which is not included in this pin count. The PLL_ENA pin is not available as a general purpose I/O pin and can 
only be used to enable the PLLs in this device.

(2) All I/O pin counts include eight dedicated clock input pins (clk1p, clk1n, clk3p, clk3n, clk9p, clk9n, 
clk11p, and clk11n) that can be used for data inputs.

(3) The I/O pin counts for all HC230 combinations include four dedicated fast PLL clock inputs (FPLL7CLKp/n, 
FPLL8CLKp/n) that can be used for data inputs.

(4) The I/O pin counts for HC240 combinations include eight dedicated fast PLL clock inputs (FPLL7CLKp/n, 
FPLL8CLKp/n, FPLL9CLKp/n, and FPLL10CLKp/n) that can be used for data inputs.

Table 8–6. Hardcopy II Supported I/O Standards on User I/O Pins (Part 1 of 2)

I/O Standard Type
VCCIO Level (V) Memory 

Interface 
IOEs

General 
Purpose 

IOEs

High-
Speed 
IOEsInput Output

3.3-V LVTTL/LVCMOS Single-ended 3.3/2.5 3.3 v v v

2.5-V LVTTL/LVCMOS Single-ended 3.3/2.5 2.5 v v v

1.8-V LVTTL/LVCMOS Single-ended 1.8/1.5 1.8 v v v

1.5-V LVCMOS Single-ended 1.8/1.5 1.5 v v v
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SSTL-2 class I and II Voltage referenced 2.5 2.5 v

SSTL-18 class I and II Voltage referenced 1.8 1.8 v

1.8-V HSTL class I and II Voltage referenced 1.8 1.8 v

1.5-V HSTL class I and II Voltage referenced 1.5 1.5 v

PCI / PCI-X Single-ended 3.3 3.3 v (1)

Differential SSTL-2 class 
I and II input

Pseudo differential (3) 3.3/2.5/
1.8/1.5

(2)

Differential SSTL-2 class 
I and II output

Pseudo differential (3) 2.5 (2)

Differential SSTL-18 
class I and II input

Pseudo differential (3) 3.3/2.5/ 
1.8/1.5

(2)

Differential SSTL-18 
class I and II output

Pseudo differential (3) 1.8 (2)

1.8-V differential HSTL 
class I and II input

Pseudo differential (3) 3.3/2.5/ 
1.8/1.5

1.8/1.5 (2)

1.8-V differential HSTL 
class I and II output

Pseudo differential (3) 1.8 (2)

1.5-V differential HSTL 
class I and II input

Pseudo differential (3) 3.3/2.5/ 
1.8/1.5

(2)

1.5-V differential HSTL 
class I and II output

Pseudo differential (3) 1.5 (2)

LVDS Differential 2.5 2.5 v

HyperTransport™ 
technology

Differential 2.5 2.5
v

Notes to Table 8–6:
(1) Like Stratix II devices, the optional PCI clamp is only available on column I/O pins. General purpose IOEs on the 

right row I/O pins do not support the PCI clamp.
(2) Similar to Stratix II devices, these I/O standards are only available on input clock pins, output clock pins in I/O 

banks 9, 10, 11, 12, and DQS pins in top I/O banks 3, 4 for all HardCopy II devices, and DQS pins in bottom I/O 
banks 7 and 8 for HC230 and HC240 devices.

(3) Pseudo-differential HSTL and SSTL inputs only use the positive polarity input in the speed path. The negative 
input is not connected internally. Pseudo-differential HSTL and SSTL outputs use two single-ended outputs with 
the second output programmed as inverted. This is similar to a Stratix II device implementation.

Table 8–6. Hardcopy II Supported I/O Standards on User I/O Pins (Part 2 of 2)

I/O Standard Type
VCCIO Level (V) Memory 

Interface 
IOEs

General 
Purpose 

IOEs

High-
Speed 
IOEsInput Output




