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Introduction

133-MHz PCI-X 1.0 specification compatibility

High-speed external memory support, including DDR, DDRZ2,
and SDR SDRAM, and QDRII SRAM supported by drop in
Altera IP MegaCore functions for ease of use

Three dedicated registers per I/O element (IOE): one input
register, one output register, and one output-enable register
Programmable bus-hold feature

Programmable output drive strength feature

Programmable delays from the pin to the IOE or logic array
1/0 bank grouping for unique VCCIO and/or VREF bank
settings

Multivolt ™ I/O standard support for 1.5-, 1.8-, 2.5-, and
3.3-interfaces

Hot-socketing operation support

Tri-state with weak pull-up on 1/O pins before and during
configuration

Programmable open-drain outputs

Series on-chip termination support

Flexible clock management circuitry
Hierarchical clock network fo r up to 402.5-MHz performance
Up to four PLLs per device provide clock multiplication and
division, phase shifting, programm able duty cycle, and external
clock outputs, allowing system-level clock management and
skew control
Up to 16 global clock lines in the global clock network that drive
throughout the entire device

Device configuration
Fast serial configuration allows configuration times less than
100 ms
Decompression feature allows for smaller programming file
storage and faster configuration times
Supports multiple configuration mo des: active serial, passive
serial, and JTAG-based configuration
Supports configuration through lo w-cost serial configuration
devices
Device configuration supports multi
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Features

Cyclone II devices are available in up to three speed grades: -6, -7, and
-8, with —6 being the fastest. Table 1-4 shows the Cyclone II device
speed-grade offerings.

Table 1-4. Cyclone Il Device Speed Grades
. . 484-Pin . .
Devie | 1450 | 208Pin| 2abein | G | G | Ut el | et
BGA BGA BGA BGA BGA
EP2C5 (1) -6,-7,-8 | -7,-8 — -6,-7,-8 — — — —
EP2C8 -6,-7,-8 | —7,-8 — -6,-7,-8 — — — —
EP2C8A (2) — — — -8 — — — —
EP2C15A — — — -6,-7,-8 | -6,-7,-8 — — _
EP2C20 — — -8 -6,-7,-8 | -6,-7,-8 — — —
EP2C20A (2) — — — -8 -8 — — _
EP2C35 — — — — -6,-7,-8 | -6,-7,-8 | -6,-7,-8 —
EP2C50 — — — — -6,-7,-8 | -6,-7,-8 | -6, -7, -8 —
EP2C70 — — — — — — -6,-7,-8 | -6,-7,-8

Notes to Table 1-4:

(1) The EP2C5 optionally support the Fast On feature, which is designated with an “A” in the device ordering code.
The EP2C5A is only available in the automotive speed grade. Refer to the Cyclone Il section in the Automotive-Grade
Device Handbook for detailed information.

(2) EP2C8A and EP2C20A are only available in industrial grade.
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Cyclone Il Architecture

There are five dynamic control input signals that feed the embedded
multiplier: signa, signb, clk, clkena, and aclr. signa and signb
can be registered to match the data signal input path. The same c1k,
clkena, and aclr signals feed all registers within a single embedded
multiplier.

«®  For more information on Cyclone II embedded multipliers, see the
Embedded Multipliers in Cyclone II Devices chapter.

1/0 Structure & IOEs support many features, including:
Features

B Differential and single-ended I/O standards
B 3.3-V, 64- and 32-bit, 66- and 33-MHz PCI compliance
B Joint Test Action Group (JTAG) boundary-scan test (BST) support
B Output drive strength control
B Weak pull-up resistors during configuration
B Tri-state buffers
B Bus-hold circuitry
B Programmable pull-up resistors in user mode
B Programmable input and output delays
B Open-drain outputs
B DQand DQSI/O pins
| ] VREF pins
Cyclone II device IOEs contain a bidirectional I/O buffer and three
registers for complete embedded bidirectional single data rate transfer.
Figure 2-20 shows the Cyclone II IOE structure. The IOE contains one
input register, one output register, and one output enable register. You can
use the input registers for fast setup times and output registers for fast
clock-to-output times. Additionally, you can use the output enable (OE)
register for fast clock-to-output enable timing. The Quartus II software
automatically duplicates a single OE register that controls multiple
output or bidirectional pins. You can use IOEs as input, output, or
bidirectional pins.
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Cyclone Il Memory Blocks
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'~ M4K memory blocks do not support asynchronous memory
(unregistered inputs).

The M4K memory blocks support the following modes:

Single-port

Simple dual-port

True dual-port (bidirectional dual-port)
Shift register

ROM

FIFO buffers

s Violating the setup or hold time on the memory block address
registers could corrupt memory contents. This applies to both
read and write operations.

Single-Port Mode

Single-port mode supports non-simultaneous read and write operations.
Figure 8-6 shows the single-port memory configuration for Cyclone II
memory blocks.

Figure 8-6. Single-Port Mode Note (1)
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Note to Figure 8-6:
(1) Two single-port memory blocks can be implemented in a single M4K block in
packed mode.

In single-port mode, the outputs are in read-during-write mode, which
means that during the write operation, data written to the RAM flows
through to the RAM outputs. When the output registers are bypassed, the
new data is available on the rising edge of the same clock cycle on which
it was written.

See “Read-During- Write Operation at the Same Address” on page 8-28
for more information about read-during-write mode.

The port width configurations for M4K blocks in single-port mode are as
follows:
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1/0 Standards Support

Figure 11-9 shows the mini-LVDS receiver and transmitter signal
waveforms.

Figure 11-9. Transmitter Output Signal Level Waveforms for mini-LVDS  Note (1)

Single-Ended Waveform
: Positive Channel (p) = Vou

Vob

Negative Channel (n) = Vg

Ground

Differential Waveform

Note to Figure 11-9:
(1)  The Vgp specifications apply at the resistor network output.

Designing with mini-LVDS

Similar to RSDS, Cyclone II devices support the mini-LVDS output
standard using the LVDS I/O bulffer types. For transmitters, the LVDS
output buffer can be used with the external resistor network shown in
Figure 11-10. The resistor values chosen should satisfy the equation on

page 11-8.
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1/0 Standards Support

Figure 11-11. LVPECL 1/0 Interface
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Differential SSTL Support in Cyclone Il Devices

The differential SSTL I/0O standard is a memory bus standard used for
applications such as high-speed double data rate (DDR) SDRAM
interfaces. The differential SSTL I/O standard is similar to voltage
referenced SSTL and requires two differential inputs with an external
termination voltage (Vrr) of 0.5 X V(o to which termination resistors
are connected. A 2.5-V output source voltage is required for differential
SSTL-2, while a 1.8-V output source voltage is required for differential
SSTL-18. The differential SSTL output standard is only supported at
PLLCLKOUT pins using two single-ended SSTL output buffers
programmed to have opposite polarity.

The differential SSTL input standard is supported at the global clock
(GCLK) pins only, treating differential inputs as two single-ended SSTL,
and only decoding one of them.

For SSTL signaling characteristics, see the DC Characteristics & Timing
Specification chapter and the Selectable I/O Standards in Cyclone II Devices
chapter in Volume 1 of the Cyclone II Device Handbook.

Figures 11-12 and 11-13 show the differential SSTL class I and II
interfaces, respectively.
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