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Features

Support for multiple intellectual property megafunctions from
Altera® MegaCore® functions and Altera Megafunction Partners
Program (AMPPSM) megafunctions

Support for design security using configuration bitstream
encryption

Support for remote configuration updates

B Transceiver block features:

1-2

High-speed serial transceiver channels with clock data recovery
(CDR) provide 600-megabits per second (Mbps) to 6.375-Gbps
full-duplex transceiver operation per channel

Devices available with 4, 8, 12, 16, or 20 high-speed serial
transceiver channels providing up to 255 Gbps of serial
bandwidth (full duplex)

Dynamically programmable voltage output differential (Vop)
and pre-emphasis settings for improved signal integrity
Support for CDR-based serial protocols, including PCI Express,
Gigabit Ethernet, SDI, Altera’s SerialLite II, XAUI, CEI-6G,
CPRI, Serial RapidIO, SONET/SDH

Dynamic reconfiguration of transceiver channels to switch
between multiple protocols and data rates

Individual transmitter and receiver channel power-down
capability for reduced power consumption during
non-operation

Adaptive equalization (AEQ) capability at the receiver to
compensate for changing link characteristics

Selectable on-chip termination resistors (100, 120, or 150 Q) for
improved signal integrity on a variety of transmission media
Programmable transceiver-to-FPGA interface with support for
8-, 10-, 16-, 20-, 32-, and 40-bit wide data transfer

1.2- and 1.5-V pseudo current mode logic (PCML) for 600 Mbps
to 6.375 Gbps (AC coupling)

Receiver indicator for loss of signal (available only in PIPE
mode)

Built-in self test (BIST)

Hot socketing for hot plug-in or hot swap and power
sequencing support without the use of external devices

Rate matcher, byte-reordering, bit-reordering, pattern detector,
and word aligner support programmable patterns

Dedicated circuitry that is compliant with PIPE, XAUI, and
GIGE

Built-in byte ordering so that a frame or packet always starts in
a known byte lane

Transmitters with two PLL inputs for each transceiver block
with independent clock dividers to provide varying clock rates
on each of its transmitters

Altera Corporation
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Adaptive Logic Modules

Figure 2-37. ALM in Normal Mode  Note (1)
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Note to Figure 2-37:
(1) Combinations of functions with less inputs than those shown are also supported. For example, combinations of
functions with the following number of inputs are supported: 4 and 3,3 and 3, 3 and 2, 5 and 2, etc.

The normal mode provides complete backward compatibility with
four-input LUT architectures. Two independent functions of four inputs
or less can be implemented in one Stratix II GX ALM. In addition, a
five-input function and an independent three-input function can be
implemented without sharing inputs.
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PLLs and Clock Networks

Figure 2-72. Global and Regional Clock Connections from Corner Clock Pins and Fast PLL
Outputs Notes (1), (2)
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Notes to Figure 2-72:

(1) The global or regional clocks in a fast PLL's quadrant can drive the fast PLL input. A dedicated clock input pin or
other PLL must drive the global or regional source. The source cannot be driven by internally generated logic before
driving the fast PLL.

(2) EP2SGX30C/D and EP2SGX60C/D devices only have two fast PLLs (1 and 2); they do not contain corner fast
PLLs.

Table 2-27. Global and Regional Clock Connections from Left Side Clock Pins and Fast PLL Outputs
(Part 1 of 3)
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Stratix Il GX Architecture

Altera Corporation
October 2007

B Open-drain outputs
B DQand DQSI/O pins
B Double data rate (DDR) registers

The IOE in Stratix II GX devices contains a bidirectional 1/0O buffer, six
registers, and a latch for a complete embedded bidirectional single data
rate or DDR transfer. Figure 2-76 shows the Stratix II GX IOE structure.
The IOE contains two input registers (plus a latch), two output registers,
and two output enable registers. You can use both input registers and the
latch to capture DDR input and both output registers to drive DDR
outputs. Additionally, you can use the output enable (OE) register for fast
clock-to-output enable timing. The negative edge-clocked OE register is
used for DDR SDRAM interfacing. The Quartus II software automatically
duplicates a single OE register that controls multiple output or
bidirectional pins.

2-111
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1/0 Structure

Figure 2-80. Control Signal Selection per IOE  Note (1)
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(1) Control signals ce_in, ce_out, aclr/apreset, sclr/spreset, and oe can be global signals even though their
control selection multiplexers are not directly fed by the ioe_clk [7..0] signals. The ioe_clk signals can drive
the I/0O local interconnect, which then drives the control selection multiplexers.

2-116

In normal bidirectional operation, you can use the input register for input
data requiring fast setup times. The input register can have its own clock
input and clock enable separate from the OE and output registers. The
output register can be used for data requiring fast clock-to-output
performance. You can use the OE register for fast clock-to-output enable
timing. The OE and output register share the same clock source and the
same clock enable source from local interconnect in the associated LAB,
dedicated I/O clocks, and the column and row interconnects. Figure 2-81
shows the IOE in bidirectional configuration.

Altera Corporation
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Stratix Il GX Architecture

Figure 2-82. Stratix Il GX I0E in DDR Input I/0 Configuration  Note (1)
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Notes to Figure 2-82:
(1)  Allinput signals to the IOE can be inverted at the IOE.
(2) This signal connection is only allowed on dedicated DQ function pins.
(3)  This signal is for dedicated DQS function pins only.
(4) The optional PCI clamp is only available on column I/O pins.
Altera Corporation 2-119
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1/0 Structure

Table 2-33. Stratix Il GX Supported 1/0 Standards

Input Reference Output Supply | Board Termination
/0 Standard Type Voltage (Vrgr) (V) | Voltage (Veeio) (V) | Voltage (Vi) (V)
SSTL-2 class | and Il Voltage-referenced 1.25 2.5 1.25

Notes to Table 2-33:

(1) ThisI/O standard is only available on input and output column clock pins.

(2) ThisI/O standard is only available on input clock pins and DQS pins in I/O banks 3, 4, 7, and 8, and output clock
pins in I/O banks 9,10, 11, and 12.

(B)  Vccio is 3.3 V when using this I/0O standard in input and output column clock pins (in I/O banks 3, 4, 7, 8,9, 10,

11, and 12).

(4) 1.2-VHSTL is only supported in I/O banks 4, 7, and 8.

2-128
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For more information on I/O standards supported by Stratix Il GX1/0O
banks, refer to the Selectable 1/O Standards in Stratix II & Stratix II GX
Devices chapter in volume 2 of the Stratix II GX Device Handbook.

Stratix II GX devices contain six I/O banks and four enhanced PLL
external clock output banks, as shown in Figure 2-87. The two I/O banks
on the left of the device contain circuitry to support source-synchronous,
high-speed differential I/O for LVDS inputs and outputs. These banks
support all Stratix Il GX1/O standards except PCI or PCI-X 1/O pins, and
SSTL-18 class Il and HSTL outputs. The top and bottom I/O banks
support all single-ended I/O standards. Additionally, enhanced PLL
external clock output banks allow clock output capabilities such as
differential support for SSTL and HSTL.

Altera Corporation
October 2007
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Stratix Il GX Architecture

Table 2-36 contains board design recommendations to ensure that nCEO
can successfully drive nCE for all power supply combinations.

Table 2-36. Board Design Recommendations for nCEQ and nCE Input Buffer Power

nCE Input Buffer Power in

Stratix Il GX nCEOQ Vg Voltage Level in 1/0 Bank 7

1/0 Bank 3 Veeio =33V | Veeio=2.5V | Vgeio =1.8V |Veeio=1.5V| Vgeio =1.2V
VCCSEL high V1), (2) v (3), (4) v (5) v v
(Vcc|o Bank 3=1.5 V)

VCCSEL high v (1), (2) v (3), (4) v v Level shifter
(Vccio Bank3=1.8V) required
VCCSEL low (nCE powered v v/ (4) v/ (6) Level shifter | Level shifter
by Vecpp =3.3V) required required

Notes to Table 2-36:

@
@
(©)]
*)
©®)
(©)

Input buffer is 3.3-V tolerant.
The nCEO output buffer meets Vo (MIN) =2.4 V.
Input buffer is 2.5-V tolerant.
The nCEO output buffer meets Vo (MIN) =2.0 V.
Input buffer is 1.8-V tolerant.
An external 250-Q pull-up resistor is not required, but recommended if signal levels on the board are not optimal.

For JTAG chains, the TDO pin of the first device drives the TDI pin of the
second device in the chain. The Vcggp input on the JTAG input I/0 cells
(TCK, TMS, TDI, and TRST) is internally hardwired to GND selecting the
3.3-V/2.5-V input buffer powered by Vccpp. The ideal case is to have the
Vcio of the TDO bank from the first device match the Vcggy settings for
TDI on the second device, but that may not be possible depending on the
application. Table 2-37 contains board design recommendations to

ensure proper JTAG chain operation.

Table 2-37. Supported TDO/TDI Voltage Combinations (Part 1 of 2)

Stratix Il GX TDO V¢, Voltage Level in I/0 Bank 4

. TDI Input
Device Buffer Power
Vecio=3.3V | Vee10=2.5V | Veei0=1.8V |Veei0=1.5V|Vge0=1.2V
Stratix Il GX | Always v (1) v (2) v (3) Level shifter | Level shifter
Veepp (8.3V) required required
Altera Corporation 2-135
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High-Speed Differential 1/0 with DPA Support

Table 2-37. Supported TDO/TDI Voltage Combinations (Part 2 of 2)
Dovice TDI Input Stratix Il GX TDO V¢, Voltage Level in I/0 Bank 4
Buffer Power | y.. '~ 33V | Vgei0=25V | Vgeio=1.8V |Veeio=1.5V|Vegio=1.2V
Non- VCC=3.3V v (1) v (2 v (3) Level shifter | Level shifter
Stratix [l GX required required
VCC =25V v (1), 4) v (2 v (3) Level shifter | Level shifter
required required
VCC=1.8V v (1), (4) v (), (5) v Level shifter | Level shifter
required required
VCC =15V v (1), (4) v (2), (5) v/ (6) v/ v

Notes to Table 2-37:

@
@
(©)
(O]
©)
(©)

High-Speed
Differential 1/0

with DPA
Support
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The TDO output buffer meets Vo (MIN) =2.4 V.

The TDO output buffer meets Vo (MIN) =2.0 V.

An external 250-Q pull-up resistor is not required, but recommended if signal levels on the board are not optimal.
Input buffer must be 3.3-V tolerant.

Input buffer must be 2.5-V tolerant.

Input buffer must be 1.8-V tolerant.

Stratix II GX devices contain dedicated circuitry for supporting
differential standards at speeds up to 1 Gbps. The LVDS differential I/O
standards are supported in the Stratix I GX device. In addition, the
LVPECLI/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/0O interconnect standards and applications:

B SPI-4 Phase 2 (POS-PHY Level 4)
m SFI4
B Parallel RapidlO standard

There are two dedicated high-speed PLLs in the EP2SGX30 device and
four dedicated high-speed PLLs in the EP2SGX60, EP25GX90, and
EP25GX130 devices to multiply reference clocks and drive high-speed
differential SERDES channels.

Tables 2-38 through 2—41 show the number of channels that each Fast
PLL can clock in each of the Stratix I GX devices. In Tables 2-38 through
2-41, 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 Fast PLL can drive if cross bank channels are used
from the adjacent center Fast PLL. For example, in the 780-pin

FineLine BGA EP25GX30 device, PLL 1 can drive a maximum of

Altera Corporation
October 2007



DC and Switching Characteristics

Table 4-6. Stratix Il GX Transceiver Block AC Specification (Part 6 of 6)

. -4 mmercial .
-3 Speed Commercial iplezd (io_ | se ¢ ?I -5 Speed Commercial
Symbol / Conditions Speed Grade andn gs r('la pee Speed Grade Unit
Description rade
Min Typ Max Min Typ Max Min | Typ Max

Bandwidth at BW = Low - 2 - - - - - - - MHz
6.375Gbps gy = Med - 3 - - - - - - - | MHz

BW = High - 7 - - - - - - - MHz
Bandwidth at BW = Low - 3 - - 3 - - 3 - MHz
8.125Gbps gy = Med - 5 - - 5 - - 5 - | MHz

BW = High - 9 - - 9 - - 9 - MHz
Bandwidth at BW = Low - 1 - - 1 - - 1 - MHz
2.5 Gbps BW = Med - 2 - - 2 - - 2 - | MHz

BW = High - 4 - - 4 - - 4 - MHz
TX PLL lock - - 100 - - 100 - - 100 us
time from
gxb_
powerdown
deassertion
(9), (10)
PLD-Transceiver Interface
Interface 25 - 250 25 - 250 25 - 200 MHz
speed
Digital Reset Minimum is 2 parallel clock cycles
Pulse Width

Notes to Table 4-6:
(1) The device cannot tolerate prolonged operation at this absolute maximum. Refer to Figure 4-5 for more information.
(2)  The rate matcher supports only up to +/-300 ppm.
(3) This parameter is measured by embedding the run length data in a PRBS sequence.

O]
©)
(6)

@)
®)
©)
(10)

1)
(12)

Altera Corporation
June 2009

This feature is only available in PCI-Express (PIPE) mode.

Time taken to rx_pll locked goes high from rx_analogreset deassertion. Refer to Figure 4-1.

This is how long GXB needs to stay in LTR mode after rx_pll locked is asserted and before rx_locktodatais
asserted in manual mode. Refer to Figure 4-1.

Time taken to recover valid data from GXB after rx_locktodata signal is asserted in manual mode. Measurement
results are based on PRBS31, for native data rates only. Refer to Figure 4-1.

Time taken to recover valid data from GXB after rx_freqglocked signal goes high in automatic mode. Measurement
results are based on PRBS31, for native data rates only. Refer to Figure 4-1.

Please refer to the Protocol Characterization documents for lock times specific to the protocols.

Time taken to lock TX PLL from gxb powerdown deassertion.

The 1.2 V RX V¢ setting is intended for DC-coupled LVDS links.

For AC-coupled links, the on-chip biasing circuit is switched off before and during configuration. Make sure that input
specifications are not violated during this period.

4-9
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Operating Conditions

Figure 4-4. Transmitter Output Waveform

Single-Ended Waveform
Positive Channel (p)

Negative Channel (n)
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Differential Waveform Vop (diff peak-peak) = 2 x Vgp (single-ended)

Vob
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Figure 4-5. Maximum Receiver Input Pin Voltage

Single-Ended Waveform
Positive Channel (p)

V(single-ended p-pymax = 33 VI2
Negative Channel (n)

Vem=o085v
Ground

VMAX = VCM +V, single-ended p-p)max — 0.85+0.825=1.675V (1)
2

Note to Figure 4-5:
(1) The absolute Vyax that the receiver input pins can tolerate is 2 V.

Tables 4-7 through 4-12 show the typical Vgp for data rates from
600 Mbps to 6.375 Gbps. The specification is for measurement at the

package ball.
Table 4-7. Typical Vyp Setting, TX Term = 100 Q Note (1)
Veey TX=1.5V Vgp Setting (mV)
200 400 600 800 1000 1200 1400
Vop Typical (mV) 220 430 625 830 1020 1200 1350

Note to Table 4-7:
(1) Applicable to data rates from 600 Mbps to 6.375 Gbps. Specification is for measurement at the package ball.

Altera Corporation
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Operating Conditions

Table 4-19. Stratix Il GX Transceiver Block AC Specification Notes (1), (2), (3) (Part 15 of 19)

-4 Speed

Sinusoidal Jitter
Tolerance
(peak-to-peak) (6)
(cont.)

20 MHz

Data Rate =
614.4 Mbps,
1.2288 Gbps,
2.4576 Gbps
REFCLK =

61.44 MHz for
614.4 Mbps
REFCLK =
122.88 MHz for
1.2288 Gbps and
2.4576 Gbps
Pattern = CJPAT
Equalizer Setting =
6

DC Gain=0dB

-3 Speed Commercial and °5 Speed
Symbol/ Conditions Commercial Speed Industrial Speed Commercial Speed Unit
Description onditio Grade Grade Grade
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Jitter Frequency = > 0.1 >0.1 N/A Ul

4-32
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Operating Conditions

Table 4-39. SSTL-2 Class Il Specifications

Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vi (DC) | High-level DC input voltage Vger + 0.18 Veeio + 0.3
V. (DC) Low-level DC input voltage -0.3 Vger—0.18 | V
Vi (AC) | High-level AC input voltage Vger + 0.35 \
V) (AC) | Low-level AC input voltage Veegr—0.35 | V
Vou High-level output voltage loy=-16.4mA (1)| V7 +0.76 \Y
VoL Low-level output voltage lo=16.4 mA (1) Vi1 -0.76 \

Note to Table 4-39:
(1)  This specification is supported across all the programmable drive settings available for this I/O standard as shown
in the Stratix II GX Architecture chapter in volume 1 of the Stratix II GX Device Handbook.

Table 4-40. SSTL-2 Class I and Il Differential Specifications

Symbol Parameter Conditions Minimum Typical Maximum Unit
Vecio Output supply voltage 2.375 25 2.625 \
Vswing (DC) | DC differential input voltage 0.36 \Y
Vy (AC) AC differential input cross (Vecio/2) — 0.2 (Vecio/2) +02 | V

point voltage
Vswing (AC) | AC differential input voltage 0.7 \Y
Viso Input clock signal offset 0.5 Vceio \
voltage
AViso Input clock signal offset 200 mV
voltage variation
Vox (AC) AC differential output cross (Veeio/2) — 0.2 (Vecio/2) +02 |V
point voltage
Table 4-41. 1.2-V HSTL Specifications
Symbol Parameter Conditions Minimum Typical Maximum Unit
Veeio Output supply voltage 1.14 1.2 1.26
VRer Reference voltage 0.48 Vecio 0.5 Veeio 0.52 Vg0 \Y
V4 (DC) | High-level DC input voltage Vger + 0.08 Vceio +0.15 \
VL (DC) | Low-level DC input voltage -0.15 Vger — 0.08 \
V|4 (AC) | High-level AC input voltage Vger + 0.15 Veeio +0.24 \
V). (AC) | Low-level AC input voltage -0.24 Vger —0.15 \
4-52 Altera Corporation
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Operating Conditions

Table 4-44. 1.5-V HSTL Class | and Il Differential Specifications

Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vecio 1/0 supply voltage 1.425 1.5 1.575 Vv
Vpir (DC) | DC input differential voltage 0.2 \
Vem (DC) | DC common mode input 0.68 0.9 \

voltage
Vpir (AC) | AC differential input voltage 0.4 \
Vox (AC) | AC differential cross point 0.68 0.9 \
voltage

Table 4-45. 1.8-V HSTL Class | Specifications

Symbol Parameter Conditions Minimum Typical Maximum | Unit
Veeio Output supply voltage 1.71 1.80 1.89 \Y
VRer Input reference voltage 0.85 0.90 0.95 \'
Vit Termination voltage 0.85 0.90 0.95 \
Vi (DC) | DC high-level input voltage Vger + 0.1 \
V,_(DC) | DC low-level input voltage -0.3 Vger — 0.1 \Y
Viy (AC) | AC high-level input voltage Vger + 0.2 \
V)L (AC) | AC low-level input voltage Vger — 0.2 \
Vonu High-level output voltage loy=8mA (7) Veecio — 0.4 \
VoL Low-level output voltage lon=—8mA (1) 0.4 \

Note to Table 4-45:
(1)  This specification is supported across all the programmable drive settings available for this I/O standard as shown
in the Stratix II GX Architecture chapter in volume 1 of the Stratix II GX Device Handbook.
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Operating Conditions

Bus Hold Specifications

Table 4-48 shows the Stratix II GX device family bus hold specifications.

Table 4-48. Bus Hold Parameters

Vccm Level

Parameter | Conditions 1.2V 15V 1.8V 25V 3.3V Unit

Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Low Vin> Vi 22.5 25 30 50 70 HA
sustaining | (maximum)
current
High Vin< ViH -22.5 -25 -30 -50 -70 UA
sustaining | (minimum)
current
Low 0V<Vy< 120 160 200 300 500 | YA
overdrive Veeio
current
High 0V<Vy< -120 -160 -200 -300 -500| pA
overdrive Veeio
current
Bus-hold 045 | 095 | 0.5 | 1.0 | 0.68 | 1.07 0.7 1.7 0.8 | 2.0 Vv
trip point

On-Chip Termination Specifications

Tables 4-49 and 4-50 define the specification for internal termination
resistance tolerance when using series or differential on-chip termination.

Table 4-49. On-Chip Termination Specification for Top and Bottom I/0 Banks (Part 10f2) Notes (1), (2)
Resistance Tolerance
Symbol Description Conditions Commercial Industrial Unit
Max Max
25-QRg | Internal series termination with Vecio=3.3/25V +5 +10 %
3.3/2.5 calibration (25-Q setting)
Internal series termination without |V¢gio =3.3/2.5V +30 +30 %
calibration (25-Q setting)
50-QRg | Internal series termination with Vecio=3.3/25V +5 +10 %
3.3/2.5 calibration (50-Q setting)
Internal series termination without |V¢gio =3.3/2.5V +30 +30 %
calibration (50-Q setting)
4-56 Altera Corporation
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DC and Switching Characteristics

Table 4-59. M512 Block Internal Timing Microparameters (Part 2 of 2)

-3 Speed -3 Speed Grade
G (:] o p 3 -4 Speed Grade | -5 Speed Grade )
Symbol Parameter rade(2) () Unit
Min Max Min Max Min Max Min Max
tms120LR Minimum clear 144 151 160 192 ps
pulse width
(1) The M512 block fy;ax obtained using the Quartus II software does not necessarily equal to 1/TM512RC.
(2)  This column refers to -3 speed grades for EP25GX30, EP2SGX60, and EP2SGX90 devices.
(3)  This column refers to -3 speed grades for EP25GX130 devices.
Table 4-60. M4K Block Internal Timing Microparameters (Part 1 of 2) Note (1)
-3 Speed Grade | -3 Speed Grade
p ' p 3 -4 Speed Grade | -5 Speed Grade
Symbol Parameter (2) (3) Unit
Min Max Min Max Min Max Min Max
tmakre Synchronous 1462 | 2240 | 1462 | 2351 1462 | 2500 | 1462 | 3000 | ps
read cycle time
tmakweresu | Write or read 22 23 24 29 ps
enable setup
time before clock
tMaKWEREH Write or read 203 213 226 272 ps
enable hold time
after clock
tmakBESU Byte enable 22 23 24 29 ps
setup time before
clock
tMaKBEH Byte enable hold 203 213 226 272 ps
time after clock
tMaKDATAASU A port data setup 22 23 24 29 ps
time before clock
tM4KDATAAH A port data hold 203 213 226 272 ps
time after clock
tmakapprasu | A port address 22 23 24 29 ps
setup time before
clock
tM4KADDRAH A port address 203 213 226 272 ps
hold time after
clock
tmakpatasu | B port data setup 22 23 24 29 ps
time before clock
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Table 4-93. Stratix Il GX Maximum Output Clock Rate for Dedicated Clock Pins (Part 2 of 4)

1/0 Standard Drive Strength zrsapdeeed trs;)de:d %fapde:d Unit
25V 4mA 230 194 180 MHz
8 mA 430 380 380 MHz

12 mA 630 575 550 MHz

16 mA (1) 930 845 820 MHz

1.8V 2mA 120 109 104 MHz
4mA 285 250 230 MHz

6 mA 450 390 360 MHz

8 mA 660 570 520 MHz

10 mA 905 805 755 MHz

12mA (1) 1131 1040 990 MHz

15V 2mA 244 200 180 MHz
4mA 470 370 325 MHz

6 mA 550 430 375 MHz

8mA (1) 625 495 420 MHz

SSTL-2 Class | 8 mA 400 300 300 MHz
12mA (1) 400 400 350 MHz

SSTL-2 Class I 16 mA 350 350 300 MHz
20 mA 400 350 350 MHz

24 mA (1) 400 400 350 MHz

SSTL-18 Class | 4mA 200 150 150 MHz
6 mA 350 250 200 MHz

8 mA 450 300 300 MHz

10 mA 500 400 400 MHz

12mA (1) 650 550 400 MHz

SSTL-18 Class |l 8 mA 200 200 150 MHz
16 mA 400 350 350 MHz

18 mA 450 400 400 MHz

20 mA (1) 550 500 450 MHz

1.8-V HSTL Class | 4mA 300 300 300 MHz
6 mA 500 450 450 MHz

8 mA 650 600 600 MHz

10 mA 700 650 600 MHz

12mA (1) 700 700 650 MHz




Table 4-110. Enhanced PLL Specifications (Part 2 of 2)

Name Description Min Typ Max Unit
fvco PLL VCO operating range for -3 and 300 1,040 MHz
—4 speed grade devices
PLL VCO operating range for—5 speed | 300 840 MHz
grade devices
fss Spread-spectrum modulation 100 500 kHz
frequency
% spread Percent down spread for a given clock | 0.4 0.5 0.6 %
frequency
tpLL_PSERR Accuracy of PLL phase shift +30 ps
tARESET Minimum pulse width on areset 10 ns
signal.
tareseT ReconFig | Minimum pulse width on the areset 500 ns
signal when using PLL reconfiguration.
Reset the PLL after scandone goes
high.
tRECONFIGWAIT The time required for the wait after the 2 us
reconfiguration is done and the areset
is applied.
(1)  This is limited by the I/O fyax. See Tables 4-91 through 4-95 for the maximum.
(2)  If the counter cascading feature of the PLL is utilized, there is no minimum output clock frequency.
Table 4-111. Fast PLL Specifications (Part 1 of 2)
Name Description Min Typ Max Unit
fin Input clock frequency (for -3 and -4 speed 16 717 MHz
grade devices)
Input clock frequency (for -5 speed grade 16 640 MHz
devices)
finpFD Input frequency to the PFD 16 500 MHz
finouTy Input clock duty cycle 40 60 %
tNUITTER Input clock jitter tolerance in terms of period 0.5 ns (p-p)
jitter. Bandwidth <2 MHz
Input clock jitter tolerance in terms of period 1.0 ns (p-p)

jitter. Bandwidth > 0.2 MHz




Referenced Documents

Figure 5-1. Stratix Il GX Device Packaging Ordering Information

ﬁ EP2SGX 130 G E 40 c 3 ES ﬁ

Family Signature Optional Suffix
EP2SGX: Stratix Il GX Indicates specific device options or
shipment method.
ES:  Engineering sample
Device Type N: Lead free
NES: Lead-free engineering sample
30
60 Speed Grade
90
130 3, 4, or 5, with 3 being the fastest
Number of Operating Temperature
Transceiver
Channels C: Commercial temperature (t; = 0° C to 85° C)
ca I: Industrial temperature (t; = —40° C to 100° C)
D:8
E: 12 n
16 Pin Count
G: 20 280
Package Type 1,152) 4
1,508 "

F: FineLine BGA

(1)  Product code notations for ES silicon for all EP2SGX130 family members (standard and lead free) and EP2SGX90
(lead free) use the following codings to denote pin count: 35 for 1152-pin devices and 40 for 1508-pin devices

Referenced This chapter references the following documents:

Documents B Package Information for Stratix 11 & Stratix 11 GX Devices chapter in
volume 2 of the Stratix II GX Device Handbook
B Pin-Out Files for Altera Devices
B Quartus II Development Software Handbook

Document Table 5-1 shows the revision history for this chapter.
Revision History

Table 5-1. Document Revision History (Part 1 of 2)

Date and
Document Changes Made Summary of Changes
Version
August 2007 Added the “Referenced Documents” section.
vi.3 Minor text edits.
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