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Transceivers

Table 2—4 shows the data path configurations for the Stratix I GX device
in single-width and double-width modes.

1

Refer to the section “8B/10B Encoder” on page 2-8 for a
description of the single- and double-width modes.

Table 2-4. Data Path Configurations Note (1)

Parameter

Single-Width Mode

Double-Width Mode

Without Byte
Serialization/
Deserialization

With Byte
Serialization/
Deserialization

Without Byte
Serialization/
Deserialization

With Byte
Serialization/
Deserialization

Fabric to PCS data path width (bits) 8or10 16 or 20 16 or 20 32 0r 40
Data rate range (Gbps) 0.6t0 2.5 0.6t03.125 1t05.0 110 6.375
PCS to PMA data path width (bits) 8or10 8or10 16 or 20 16 or 20
Byte ordering (7) v v

Data symbol A (MSB) v
Data symbol B Vv Vv

Data symbol C v \%

Data symbol D (LSB) v v v v

Note to Table 2—4:

(1)  Designs can use byte ordering when byte serialization and deserialization are used.

8B/10B Encoder

There are two different modes of operation for 8B/10B encoding.
Single-width (8-bit) mode supports natural data rates from 622 Mbps to
3.125 Gbps. Double-width (16-bit cascaded) mode supports data rates
above 3.125 Gbps. The encoded data has a maximum run length of five.
The 8B/10B encoder can be bypassed. Figure 2-5 diagrams the 10-bit
encoding process.
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Transceivers

Figure 2-17. Deserializer Note (1)
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Note to Figure 2-17:
(1) Thisisa 10-bit deserializer. The deserializer can also convert 8, 16, or 20 bits of data.

Word Aligner

The deserializer block creates 8-, 10-, 16-, or 20-bit parallel data. The
deserializer ignores protocol symbol boundaries when converting this
data. Therefore, the boundaries of the transferred words are arbitrary. The
word aligner aligns the incoming data based on specific byte or word
boundaries. The word alignment module is clocked by the local receiver
recovered clock during normal operation. All the data and programmed
patterns are defined as big-endian (most significant word followed by
least significant word). Most-significant-bit-first protocols such as
SONET/SDH should reverse the bit order of word align patterns
programmed.
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1/0 Structure

Figure 2-83. Input Timing Diagram in DDR Mode
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When using the IOE for DDR outputs, the two output registers are
configured to clock two data paths from ALMs on rising clock edges.
These output registers are multiplexed by the clock to drive the output
pin at a x2 rate. One output register clocks the first bit out on the clock
high time, while the other output register clocks the second bit out on the
clock low time. Figure 2-84 shows the IOE configured for DDR output.
Figure 2-85 shows the DDR output timing diagram.
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1/0 Structure

2126

The bus-hold circuitry also pulls undriven pins away from the input
threshold voltage where noise can cause unintended high-frequency
switching. You can select this feature individually for each I/O pin. The
bus-hold output drives no higher than V g0 to prevent overdriving
signals. If the bus-hold feature is enabled, the programmable pull-up
option cannot be used. Disable the bus-hold feature when the I/O pin has
been configured for differential signals.

The bus-hold circuitry uses a resistor with a nominal resistance (RBH) of
approximately 7 k  to pull the signal level to the last-driven state.

Refer to the DC & Switching Characteristicehapter in volume 1 of the
Stratix Il GX Device Handboofor the specific sustaining current driven
through this resistor and overdr ive current used to identify the
next-driven input level. This information is provided for each V g0
voltage level.

The bus-hold circuitry is active only after configuration. When going into
user mode, the bus-hold circuit captures the value on the pin present at
the end of configuration.

Programmable Pull-Up Resistor

Each Stratix Il GX device I/O pin provides an optional programmable
pull-up resistor during user mode. If you enable this feature for an I/O
pin, the pull-up resistor (typically 25 k ) holds the output to the V ¢gi0
level of the output pin’s bank.

Programmable pull-up resistors are only supported on user I/O pins and
are not supported on dedicated configuration pins, JTAG pins, or
dedicated clock pins.

Advanced I/O Standard Support
The Stratix Il GX device IOEs support the following I/0 standards:

3.3-V LVTTL/LVCMOS

2.5-V LVTTL/LVCMOS

1.8-V LVTTL/LVCMOS

1.5-V LVCMOS

3.3-V PCI

3.3-V PCI-X mode 1

LVDS

LVPECL (on input and output clocks only)
Differential 1.5-V HSTL class | and |l
Differential 1.8-V HSTL class | and Il
Differential SSTL-18 class | and Il
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Operating Conditions

Table 4-21. PCS Latency (Part 2 of 2) Note (1)
Transmitter PCS Latency
Functional Mode | Configurati T
unctional Mode | Configuration
TX PIPE Phase B_ylt_a X St'f]te 8B/10B sum (2)
Comp | Serializer | Machine | Encoder
FIFO
Serial RapidlO 1.25 Gbps, - 2-3 1 - 0.5 4-5
2.5 Gbps,
3.125 Gbps
SDI HD - 2-3 1 - 1 4-5
10-bitchannel
width
HD, 3G - 2-3 1 - 0.5 4-5
20-bit channel
width
8-bit/10-bit - 2-3 1 - 1 4-5
BASIC Single channel width
Width 16-bit/20-bit - 2-3 1 . 0.5 4-5
channel width
16-bit/20-bit - 2-3 1 - 1 4-5
channel width
BASICDowple | S2DWA0GH [ - |28 [ R
Width
Parallel - 2-3 1 - 1 4-5
Loopback/
BIST

Notes to Table 4-21:

(1)  The latency numbers are with respect to the PLD-transceiver interface clock cycles.

(2)  The total latency number is rounded off in the Sum column.

(3) For CPRI 614 Mbps and 1.228 Gbps data rates, the Quartus II software customizes the PLD-transceiver
interface clocking to achieve zero clock cycle uncertainty in the transmitter phase compensation FIFO
latency. For more details, refer to the CPRI Mode section in the Stratix || GX Transceiver Architecture Overview
chapter in volume 2 of the Stratix Il GX Device Handbook.
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Table 4-111. Fast PLL Specifications (Part 2 of 2)

Name Description Min Typ Max Unit
fvco Upper VCO frequency range for -3 and —4 300 1,040 MHz
speed grades
Upper VCO frequency range for —5 speed 300 840 MHz
grades
Lower VCO frequency range for -3 and —4 150 520 MHz
speed grades
Lower VCO frequency range for —5 speed 150 420 MHz
grades
fout PLL output frequency to GCLK or RCLK 4.6875 550 MHz
PLL output frequency to LVDS or DPA clock 150 1,040 MHz
fout ext PLL clock output frequency to regular 1/0O 4.6875 (1) MHz
tCONFIGPLL Time required to reconfigure scan chains for 75/ scancLk ns
fast PLLs
foLew PLL closed-loop bandwidth 1.16 5 28 MHz
tLock Time required for the PLL to lock from the 0.03 1 ms
time it is enabled or the end of the device
configuration
tpLL_PSERR Accuracy of PLL phase shift +30 ps
tARESET Minimum pulse width on areset signal. 10 ns
tARESET RECONFIG Minimum pulse width on the areset signal 500 ns
when using PLL reconfiguration. Reset the
PLL after scandone goes high.

(1)  This is limited by the I/O fyax. See Tables 4-91 through 4-95 for the maximum.

External Tables 4-112 through 4-116 contain Stratix II GX device specifications for
the dedicated circuitry used for interfacing with external memory
M emo rv devices.
Interface
Specifications Table 4-112. DLL Frequency Range Specifications (Part 1 of 2)
Frequency Mode Frequency Range (MHz) ngglrl:;g;'
0 100to 175 30
150 to 230 22.5
5 200 to 350 (-3 speed grade) 30
200 to 310 (—4 and -5 speed grade) 30




