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Stratix II Architecture

Figure 2–56. DQS Phase-Shift Circuitry Notes (1), (2), (3), (4) 

Notes to Figure 2–56:
(1) There are up to 18 pairs of DQS and DQSn pins available on the top or the bottom of the Stratix II device. There are 

up to 10 pairs on the right side and 8 pairs on the left side of the DQS phase-shift circuitry.
(2) The t module represents the DQS logic block.
(3) Clock pins CLK[15..12]p feed the phase-shift circuitry on the top of the device and clock pins CLK[7..4]p feed 

the phase circuitry on the bottom of the device. You can also use a PLL clock output as a reference clock to the phase-
shift circuitry.

(4) You can only use PLL 5 to feed the DQS phase-shift circuitry on the top of the device and PLL 6 to feed the DQS 
phase-shift circuitry on the bottom of the device.

These dedicated circuits combined with enhanced PLL clocking and 
phase-shift ability provide a complete hardware solution for interfacing 
to high-speed memory.

f For more information on external memory interfaces, refer to the 
External Memory Interfaces in Stratix II & Stratix II GX Devices chapter in 
volume 2 of the Stratix II Device Handbook or the Stratix II GX Device 
Handbook.

Programmable Drive Strength

The output buffer for each Stratix II device I/O pin has a programmable 
drive strength control for certain I/O standards. The LVTTL, LVCMOS, 
SSTL, and HSTL standards have several levels of drive strength that the 
user can control. The default setting used in the Quartus II software is the 
maximum current strength setting that is used to achieve maximum I/O 
performance. For all I/O standards, the minimum setting is the lowest 
drive strength that guarantees the IOH/IOL of the standard. Using 
minimum settings provides signal slew rate control to reduce system 
noise and signal overshoot.
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High-Speed Differential I/O with DPA Support

High-Speed 
Differential I/O 
with DPA 
Support

Stratix II devices contain dedicated circuitry for supporting differential 
standards at speeds up to 1 Gbps. The LVDS and HyperTransport 
differential I/O standards are supported in the Stratix II device. In 
addition, the LVPECL I/O standard is supported on input and output 
clock pins on the top and bottom I/O banks.

The high-speed differential I/O circuitry supports the following high 
speed I/O interconnect standards and applications:

■ SPI-4 Phase 2 (POS-PHY Level 4)
■ SFI-4
■ Parallel RapidIO
■ HyperTransport technology

There are four dedicated high-speed PLLs in the EP2S15 to EP2S30 
devices and eight dedicated high-speed PLLs in the EP2S60 to EP2S180 
devices to multiply reference clocks and drive high-speed differential 
SERDES channels.

Tables 2–21 through 2–26 show the number of channels that each fast PLL 
can clock in each of the Stratix II devices. In Tables 2–21 through 2–26 the 
first row for each transmitter or receiver provides the number of channels 
driven directly by the PLL. The second row below it shows the maximum 
channels a PLL can drive if cross bank channels are used from the 
adjacent center PLL. For example, in the 484-pin FineLine BGA EP2S15 

Non-Stratix II VCC = 3.3 V v (1) v (2) v (3) Level shifter 
required

Level shifter 
required

VCC = 2.5 V v (1), (4) v (2) v (3) Level shifter 
required

Level shifter 
required

VCC = 1.8 V v (1), (4) v (2), (5) v Level shifter 
required

Level shifter 
required

VCC = 1.5 V v (1), (4) v (2), (5) v (6) v v
Notes to Table 2–20:
(1) The TDO output buffer meets VOH (MIN) = 2.4 V.
(2) The TDO output buffer meets VOH (MIN) = 2.0 V.
(3) An external 250- pull-up resistor is not required, but recommended if signal levels on the board are not optimal.
(4) Input buffer must be 3.3-V tolerant.
(5) Input buffer must be 2.5-V tolerant.
(6) Input buffer must be 1.8-V tolerant.

Table 2–20. Supported TDO/TDI Voltage Combinations (Part 2 of 2)

Device TDI Input 
Buffer Power

Stratix II TDO VC C I O  Voltage Level in I/O Bank 4

VC C I O  = 3.3 V VC C I O  = 2.5 V VC C I O  = 1.8 V VC C I O = 1.5 V VC C I O  = 1.2 V
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Table 2–27 shows the revision history for this chapter.

Table 2–27. Document Revision History (Part 1 of 2)

Date and 
Document 
Version

Changes Made Summary of Changes

May 2007, v4.3 Updated “Clock Control Block” section. —

Updated note in the “Clock Control Block” section. —

Deleted Tables 2-11 and 2-12. —

Updated notes to:
● Figure 2–41
● Figure 2–42
● Figure 2–43
● Figure 2–45

—

Updated notes to Table 2–18. —

Moved Document Revision History to end of the chapter. —

August 2006, 
v4.2

Updated Table 2–18 with note. —

April 2006, 
v4.1

● Updated Table 2–13.
● Removed Note 2 from Table 2–16.
● Updated “On-Chip Termination” section and Table 2–19 to

include parallel termination with calibration information.
● Added new “On-Chip Parallel Termination with Calibration”

section.
● Updated Figure 2–44.

● Added parallel on-
chip termination
description and
specification.

● Changed RCLK
names to match the
Quartus II software in
Table 2–13.

December 
2005, v4.0

Updated “Clock Control Block” section. —

July 2005, v3.1 ● Updated HyperTransport technology information in Table 2–18.
● Updated HyperTransport technology information in

Figure 2–57.
● Added information on the asynchronous clear signal.

—

May 2005, v3.0 ● Updated “Functional Description” section.
● Updated Table 2–3.
● Updated “Clock Control Block” section.
● Updated Tables 2–17 through 2–19.
● Updated Tables 2–20 through 2–22.
● Updated Figure 2–57.

—

March 2005, 
2.1

● Updated “Functional Description” section.
● Updated Table 2–3.

—
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