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Stratix Device Family Data Sheet

Chapter Date/Version Changes Made

4 o Table 4-48 on page 4-30: added rows tys1ocLksensu @Nd tys12CLKENHS
and updated symbol names.

e Updated power-up current (ICCINT) required to power a Stratix
device on page 4-17.

o Updated Table 4-37 on page 4-22 through Table 4-43 on
page 4-27.

e Table 4-49 on page 4-31: added rows tM4KCLKENSU! tM4KCLKENH’
tmakeesus and tuakpen, deleted rows tyyxrapprasu @nd tuakrapores, and
updated symbol names.

o Table 4-50 on page 4-31: added rows tMF{AMCLKENSUr tMF{AMCLKENHr
tmrameesw and tyravesen, deleted rows tyramapbrasu and
tmraMRADDRH, @nd updated symbol names.

e Table 4-52 on page 4-34: updated table, deleted “Conditions”
column, and added rows tyz and tzx.

e Table 4-52 on page 4-34: updated table, deleted “Conditions”
column, and added rows ty; and tzy.

e Table 4-53 on page 4-34: updated table and added rows tyzp;, and
tzxpLL-

e Updated Note 2 in Table 4-53 on page 4-34.

e Table 4-54 on page 4-35: updated table, deleted “Conditions”
column, and added rows tyzp;| and tzxp, -

e Updated Note 2 in Table 4-54 on page 4-35.

o Deleted Note 2 from Table 4-55 on page 4-36 through Table 4-66 on
page 4-41.

e Updated Table 4-55 on page 4-36 through Table 4-96 on
page 4-56. Added rows sz, sz, TXZPLL! and TZXPLL.

e Added Note 4 to Table 4-101 on page 4-62.

o Deleted Note 1 from Table 4-67 on page 4—42 through Table 4-84 on
page 4-50.

o Added new section “I/O Timing Measurement Methodology” on
page 4-60.

o Deleted Note 1 from Table 4-67 on page 4—42 through Table 4-84 on
page 4-50.

o Deleted Note 2 from Table 4-85 on page 4-51 through Table 4-96 on
page 4-56.

e Added Note 4 to Table 4-101 on page 4-62.

e Table 4-102 on page 4-64: updated table and added Note 4.

e Updated description of “External I/O Delay Parameters” on
page 4-66.

o Added Note 1 to Table 4-109 on page 4-73 and Table 4-110 on
page 4-74.

e Updated Table 4-103 on page 4—66 through Table 4-110 on
page 4-74.

o Deleted Note 2 from Table 4-103 on page 4-66 through Table 4—106
on page 4-69.

e Added new paragraph about output adder delays on page 4—68.

Updated Table 4—110 on page 4-74.

o Added Note 1 to Table 4-111 through Table 4-113 on page 4-75.
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Stratix Device Family Data Sheet

Chapter

Date/Version

Changes Made

4

October 2003, v2.1

Added -8 speed grade information.

Updated performance information in Table 4-36.

Updated timing information in Tables 4-55 through 4—-96.
Updated delay information in Tables 4—103 through 4-108.
Updated programmable delay information in Tables 4—100 and
4-108.

July 2003, v2.0

Updated clock rates in Tables 4—114 through 4—123.

Updated speed grade information in the introduction on page 4-1.
Corrected figures 4-1 & 4-2 and Table 4-9 to reflect how VID and VOD
are specified.

Added note 6 to Table 4-32.

Updated Stratix Performance Table 4-35.

Updated EP1S60 and EP1S80 timing parameters in Tables 4-82 to 4-
93. The Stratix timing models are final for all devices.

Updated Stratix IOE programmable delay chains in Tables 4-100 to 4-
101.

Added single-ended I/O standard output pin delay adders for loading
in Table 4-102.

Added spec for FPLL[10..7]CLK pins in Tables 4-104 and 4-107.
Updated high-speed I/O specification for J=2 in Tables 4-114 and 4-
115.

Updated EPLL specification and fast PLL specification in Tables 4-
116 to 4-120.

September 2004, v2.1

Updated reference to device pin-outs on page 5-1 to indicate that
device pin-outs are no longer included in this manual and are now
available on the Altera web site.

April 2003, v1.0

No new changes in Stratix Device Handbook v2.0.
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1. Introduction

Introduction

Altera Corporation
July 2005

The Stratix® family of FPGAs is based on a 1.5-V, 0.13-pm, all-layer copper
SRAM process, with densities of up to 79,040 logic elements (LEs) and up
to 7.5 Mbits of RAM. Stratix devices offer up to 22 digital signal
processing (DSP) blocks with up to 176 (9-bit x 9-bit) embedded
multipliers, optimized for DSP applications that enable efficient
implementation of high-performance filters and multipliers. Stratix
devices support various I/O standards and also offer a complete clock
management solution with its hierarchical clock structure with up to
420-MHz performance and up to 12 phase-locked loops (PLLs).

The following shows the main sections in the Stratix Device Family Data
Sheet:

Section Page
Features....... ... ... . ... 1-2
Functional Description ....................ooiiiiaa.. 2-1
Logic Array Blocks. . ........... ... ..ol 2-3
LogicElements.................. ... ... o i 2-6
MultiTrack Interconnect.............................. 2-14
TriMatrix Memory . ................... 2-21
Digital Signal Processing Block . ....................... 2-52
PLLs & Clock Networks . . ....... ..o, 2-73
I[/OStructure ....... ... ..o 2-104
High-Speed Differential I/O Support.................. 2-130
Power Sequencing & Hot Socketing . .................. 2-140
IEEE Std. 1149.1 (JTAG) Boundary-Scan Support. ......... 3-1
SignalTap Il Embedded Logic Analyzer ................. 3-5
Configuration.......... ... .o i 3-5
Temperature Sensing Diode. .......................... 3-13
Operating Conditions ................................. 4-1
Power Consumption................cooieiiiii.... 4-17
Timing Model........ ... .. ... 4-19
Software. . ... ... 5-1
Device Pin-Outs......... ... .o i i 5-1
Ordering Information ................................. 5-1
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Stratix Architecture

The memory address depths and output widths can be configured as
4,096 x 1,2,048 x 2,1,024 x 4,512 x 8 (or 512 x 9 bits), 256 x 16 (or

256 x 18 bits), and 128 x 32 (or 128 x 36 bits). The 128 x 32- or 36-bit
configuration is not available in the true dual-port mode. Mixed-width
configurations are also possible, allowing different read and write
widths. Tables 2-5 and 2-6 summarize the possible M4K RAM block
configurations.

Table 2-5. M4K RAM Block Configurations (Simple Dual-Port)

Write Port
Read Port
4K x1| 2Kx2 |[1Kx 4| 512 x 8| 256 x 16 | 128 x 32 | 512 x 9 | 256 x 18 | 128 x 36

4K x 1 v v v v/ v v

2K x 2 v v v v/ v v

1K x 4 v v v v/ v v

512 x 8 v v v v v v

256 x 16 v v v v/ v v

128 x 32 v v v v/ v v

512x 9 v/ v v
256 x 18 v v v
128 x 36 v/ v v

Table 2-6. M4K RAM Block Configurations (True Dual-Port)

Port B
Port A
4K x 1 2K x 2 1Kx4 | 512x8 | 256 x16 | 512x9 | 256 x 18
4K x 1 v v v/ v/ v
2K x 2 v v v/ v/ v
1K x 4 v v v v v
512x 8 v v v/ v/ v
256 x 16 v v v/ v/ v
512 %9 v v
256 x 18 v/ v
When the M4K RAM block is configured as a shift register block, you can
create a shift register up to 4,608 bits (w x m x n).
Altera Corporation 2-31
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Stratix Architecture

Figure 2-35. Simple Multiplier Mode
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Note to Figure 2-35:
(1) These signals are not registered or registered once to match the data path pipeline.

DSP blocks can also implement one 36 x 36-bit multiplier in multiplier
mode. DSP blocks use four 18 x 18-bit multipliers combined with
dedicated adder and internal shift circuitry to achieve 36-bit
multiplication. The input shift register feature is not available for the

36 x 36-bit multiplier. In 36 x 36-bit mode, the device can use the register
that is normally a multiplier-result-output register as a pipeline stage for
the 36 x 36-bit multiplier. Figure 2-36 shows the 36 x 36-bit multiply
mode.

Altera Corporation 2-65
July 2005 Stratix Device Handbook, Volume 1



PLLs & Clock Networks

provide general purpose clocking with multiplication and phase shifting
as well as high-speed outputs for high-speed differential I/O support.
Enhanced and fast PLLs work together with the Stratix high-speed I/O
and advanced clock architecture to provide significant improvements in

system performance and bandwidth.

The Quartus II software enables the PLLs and their features without
requiring any external devices. Table 2-18 shows the PLLs available for

each Stratix device.

Table 2-18. Stratix Device PLL Availability
Fast PLLs Enhanced PLLs

Device

1 2 3 4 7 8 9 10 | 5(7) | 6(1) | 11(2) | 12(2)
EP1S10 v v v v v v
EP1S20 v v v v
EP1S25 v v v v v v
EP1S30 v v v vV VO |IvVE)|vE |IvVE | v v
EP1540 v/ v/ v/ VOIVE)IVE)VE (VOB | v v V3| V(3
EP1S60 v v v v v v v v v/ v/ v v
EP1580 v/ v/ v/ v/ v v/ v/ v/ v v v v

Notes to Table 2-18:
(1) PLLs 5 and 6 each have eight single-ended outputs or four differential outputs.
(2) PLLs 11 and 12 each have one single-ended output.

(3) EP1S30 and EP1540 devices do not support these PLLs in the 780-pin FineLine BGA® package.

2-82

Stratix Device Handbook, Volume 1
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PLLs & Clock Networks

2-102

External Clock Inputs

Each fast PLL supports single-ended or differential inputs for source
synchronous transmitters or for general-purpose use. Source-

synchronous receivers support differential clock inputs. The fast PLL
inputs are fed by CLK[0..3],CLK[8..11],and FPLL[7..10] CLK
pins, as shown in Figure 2-50 on page 2-85.

Table 2-22 shows the I/O standards supported by fast PLL input pins.

Table 2-22. Fast PLL Port I/0 Standards (Part 1 of 2)

1/0 Standard

Input

INCLK

PLLENABLE

LVTTL

v

LVCMOS

v

25V

1.8V

1.5V

ANANANANEN

3.3-V PCI

3.3-VPCI-X 1.0

LVPECL

3.3-V PCML

LvDS

HyperTransport technology

Differential HSTL

ANESANANAY

Differential SSTL

3.3-VGTL

3.3-VGTL+

1.5-V HSTL Class |

ANAN

1.5-V HSTL Class Il

1.8-V HSTL Class |

1.8-V HSTL Class Il

SSTL-18 Class |

SSTL-18 Class Il

SSTL-2 Class |

Stratix Device Handbook, Volume 1

Altera Corporation
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1/0 Structure

1/0 Structure

2-104

Control Signals

The fast PLL has the same 1ock output, pllenable input, and areset
input control signals as the enhanced PLL.

If the input clock stops and causes the PLL to lose lock, then the PLL must
be reset for correct phase shift operation.

For more information on high-speed differential I/O support, see “High-
Speed Differential I/O Support” on page 2-130.

IOEs provide many features, including:

Dedicated differential and single-ended 1/O buffers
3.3-V, 64-bit, 66-MHz PCI compliance

3.3-V, 64-bit, 133-MHz PCI-X 1.0 compliance

Joint Test Action Group (JTAG) boundary-scan test (BST) support
Differential on-chip termination for LVDS I/O standard
Programmable pull-up during configuration

Output drive strength control

Slew-rate control

Tri-state buffers

Bus-hold circuitry

Programmable pull-up resistors

Programmable input and output delays

Open-drain outputs

DQ and DQS I/0O pins

Double-data rate (DDR) Registers

The IOE in Stratix devices contains a bidirectional I/O buffer, six
registers, and a latch for a complete embedded bidirectional single data
rate or DDR transfer. Figure 2-59 shows the Stratix IOE structure. The
IOE contains two input registers (plus a latch), two output registers, and
two output enable registers. The design can use both input registers and
the latch to capture DDR input and both output registers to drive DDR
outputs. Additionally, the design 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.

Altera Corporation

Stratix Device Handbook, Volume 1 July 2005



1/0 Structure

Stratix devices have an I/O interconnect similar to the R4 and C4
interconnect to drive high-fanout signals to and from the I/O blocks.
There are 16 signals that drive into the I/O blocks composed of four
outputenables io_boe [3..0], four clock enables io_bce [3..0], four
clocks io_bclk[3..0], and four clear signals io_bclr[3..0]. The
pin’s datain signals can drive the IO interconnect, which in turn drives
the logic array or other I/O blocks. In addition, the control and data
signals can be driven from the logic array, providing a slower but more
flexible routing resource. The row or column IOE clocks, io_clk[7..0],
provide a dedicated routing resource for low-skew, high-speed clocks.
I/0 clocks are generated from regional, global, or fast regional clocks (see
“PLLs & Clock Networks” on page 2-73). Figure 2-62 illustrates the
signal paths through the I/O block.

Figure 2-62. Signal Path through the 1/0 Block

Row or Column

A

io_clk[7..0]
io_boel[3..0] >
. o To Other
From 1/0 io_bce[3..0] > [ joes
Interconnect io_bclk[3..0] >
io_bclr[3..0] >
Yy Y VY Y Y
. io_datain0 <&
To Logic
Array io_datain1 ¢
oe
»
ce_in
>
ce_out
io_coe ——P>| >
Control aclr/apreset I0E
io_cce_in —P» Signal > 3
Selection
sclr/spreset
io_cce_out ——P»| P>
From Logic . clk_in
Array io_cclr —P» P>
clk_out
io_cclk ——P»| >
io_dataout0 g
io_dataout1 »
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Temperature Sensing Diode

Figure 3-5. External Temperature-Sensing Diode

Stratix Device

Temperature-Sensing
Device

tempdiodep

tempdioden ﬁz

—©

Table 3-6 shows the specifications for bias voltage and current of the
Stratix temperature sensing diode.

Table 3-6. Temperature-Sensing Diode Electrical Characteristics
Parameter Minimum Typical Maximum Unit
IB|AS low 8 10 12 ].lA
Vgp — Vi 0.3 0.9 \Y;
Series resistance 3 w
3-14 Altera Corporation
Stratix Device Handbook, Volume 1
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Configuration & Testing

The temperature-sensing diode works for the entire operating range

shown in Figure 3-6.

Figure 3-6. Temperature vs. Temperature-Sensing Diode Voltage
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Operating Conditions

Table 4-2. Stratix Device Recommended Operating Conditions (Part 2 of 2)
Symbol Parameter Conditions Minimum Maximum | Unit
Vecio Supply voltage for output (4), (5) 3.00 (3.135) | 3.60 (3.465) Vv
buffers, 3.3-V operation
Supply voltage for output (4) 2.375 2.625 Vv
buffers, 2.5-V operation
Supply voltage for output (4) 1.71 1.89 Vv
buffers, 1.8-V operation
Supply voltage for output (4) 14 1.6 Vv
buffers, 1.5-V operation
V, Input voltage (3), (6) -0.5 4.0 Vv
Vo Output voltage 0 Vecio Vv
T, Operating junction For commercial use 0 85 °C
temperature For industrial use -40 100 °C
Table 4-3. Stratix Device DC Operating Conditions \ote (7) (Part 1 of 2)
Symbol Parameter Conditions Minimum | Typical Maximum Unit
f Input pin leakage Vi =Veciomax 10 0V (8) -10 10 HA
current
loz Tri-stated I/O pin Vo =Veciomax to 0V (8) -10 10 HA
leakage current
lcco Ve supply current | V| = ground, no load, no mA
(standby) (All toggling inputs
memory blocks in EP1S10. V, = ground, no 37 mA
power-down mode) o
load, no toggling inputs
EP1S20. V, = ground, no 65 mA
load, no toggling inputs
EP1S25. V| = ground, no 90 mA
load, no toggling inputs
EP1S30. V, = ground, no 114 mA
load, no toggling inputs
EP1S40. V, = ground, no 145 mA
load, no toggling inputs
EP1S60. V| = ground, no 200 mA
load, no toggling inputs
EP1S80. V, = ground, no 277 mA
load, no toggling inputs
4-2 Altera Corporation
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DC & Switching Characteristics

Table 4-28. 1.8-V HSTL Class | Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum Unit
Veeio Output supply voltage 1.65 1.80 1.95 \Y
VRer Input reference voltage 0.70 0.90 0.95 \%
Vi Termination voltage Veeio X \

0.5
V4 (DC) DC high-level input voltage Vger + 0.1 \Y
VL (DC) DC low-level input voltage -0.5 Vger — 0.1 \
Vi{ (AC) AC high-level input voltage Vger + 0.2 \
VL (AC) AC low-level input voltage Vger — 0.2 \Y
Von High-level output voltage | loy=-8mA (3) | Vgcio— 0.4 \Y
VoL Low-level output voltage loo=8mA (3) 0.4 Vv

Table 4-29. 1.8-V HSTL Class Il Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum Unit
Veeio Output supply voltage 1.65 1.80 1.95 \Y
VRer Input reference voltage 0.70 0.90 0.95 \
Vi1 Termination voltage Veeio X \

0.5
Vi (DC) DC high-level input voltage VRer + 0.1 \
VL (DC) DC low-level input voltage -0.5 Vger — 0.1 \
Vi (AC) AC high-level input voltage Vger + 0.2 \Y
VL (AC) AC low-level input voltage Vger — 0.2 \
Von High-level output voltage | loy =—-16 mA (3)| Vccio — 0.4 \
VoL Low-level output voltage lo,=16 mA (3) 0.4 \Y

Table 4-30. 1.5-V Differential HSTL Class | & Class Il Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum Unit
Vceio 1/0 supply voltage 1.4 1.5 1.6 \
Vpir (DC) DC input differential 0.2 \
voltage

Vewm (DC) DC common mode input 0.68 0.9 \
voltage

Vpir (AC) AC differential input 0.4 \
voltage

Altera Corporation 4-15
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Timing Model

Table 4-87. EP1S60 External I/0 Timing on Column Pins Using Global Clock Networks Note (1)

-5 Speed Grade -6 Speed Grade -7 Speed Grade -8 Speed Grade
Parameter Unit
Min Max Min Max Min Max Min Max
tinsu 2.000 2.152 2.441 NA ns
tine 0.000 0.000 0.000 NA ns
toutco 3.051 5.900 3.051 6.340 3.051 6.977 NA NA ns
tyz 2.991 5.774 2.991 6.208 2.991 6.853 NA NA ns
trx 2.991 5.774 2.991 6.208 2.991 6.853 NA NA ns
tinsuPLL 1.315 1.362 1.543 NA ns
tinHPLL 0.000 0.000 0.000 NA ns
touTcopLL 1.029 2.196 1.029 2.303 1.029 2.323 NA NA ns
tyzpLL 0.969 2.070 0.969 2.171 0.969 2.199 NA NA ns
tzxpLL 0.969 2.070 0.969 2.171 0.969 2.199 NA NA ns
Table 4-88. EP1S60 External /0 Timing on Row Pins Using Fast Regional Clock Networks Note (1)
-5 Speed Grade -6 Speed Grade -7 Speed Grade -8 Speed Grade
Parameter Unit
Min Max Min Max Min Max Min Max
tinsu 3.144 3.393 3.867 NA ns
tin 0.000 0.000 0.000 NA ns
touTco 2.643 5.275 2.643 5.654 2.643 6.140 NA NA ns
tyz 2.670 5.329 2.670 5.710 2.670 6.208 NA NA ns
trx 2.670 5.329 2.670 5.710 2.670 6.208 NA NA ns
4-52 Altera Corporation
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Timing Model

Figure 4-6 shows the case where four IOE registers are located in two
different I/O banks.

Figure 4-6. I/0 Skew Across Two I/0 Banks

D—e} Common Source of GCLK

1/0 Bank —|

—X——-t=10PinA

:
I

—LX———= 1o PinB

—LX———=woPinc

:
I

—X——-——=worinD

1/0 Bank—»|

|« /O Pin Skew across
| | two Banks

Table 4-97 defines the timing parameters used to define the timing for
horizontal I/O pins (side banks 1, 2, 5, 6) and vertical I/O pins (top and
bottom banks 3, 4, 7, 8). The timing parameters define the skew within an
I/0 bank, across two neighboring I/O banks on the same side of the
device, across all horizontal I/O banks, across all vertical I/O banks, and
the skew for the overall device.

Table 4-97. Output Pin Timing Skew Definitions (Part 1 of 2)

Symbol Definition
tse_Hio Row /O (HIO) within one 1/O bank (1)
tse vio Column I/O (VIO) within one 1/O bank (1)
tss_Hio Row I/O (HIO) same side of the device, across two
banks (2)
tss_vio Column I/0 (VIO) same side of the device, across two
banks (2)

4-58
Stratix Device Handbook, Volume 1
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DC & Switching Characteristics

Table 4-107. Stratix I/0 Standard Output Delay Adders for Slow Slew Rate on Column Pins (Part 2 of 2)

-5 Speed Grade | -6 Speed Grade | -7 Speed Grade | -8 Speed Grade
Parameter Unit
Min Max Min Max Min Max Min Max

3.3-VLVTTL 4 mA 1,822 1,913 1,913 1,913 | ps

8 mA 1,586 1,665 1,665 1,665 | ps

12 mA 686 720 720 720 ps

16 mA 630 662 662 662 ps

24 mA 0 0 0 0 ps

2.5-V LVTTL 2mA 2,925 3,071 3,071 3,071 ps

8 mA 1,496 1,571 1,571 1,571 ps

12 mA 937 984 984 984 ps

16 mA 1,003 1,053 1,053 1,053 | ps

1.8-V LVTTL 2 mA 7,101 7,456 7,456 7,456 | ps

8 mA 3,620 3,801 3,801 3,801 ps

12 mA 3,109 3,265 3,265 3,265 | ps

1.5-V LVTTL 2 mA 10,941 11,488 11,488 11,488 | ps

4 mA 7,431 7,803 7,803 7,803 | ps

8 mA 5,990 6,290 6,290 6,290 | ps

GTL -959 -1,007 -1,007 -1,007 | ps

GTL+ -438 -460 -460 -460 ps

3.3-V PCI 660 693 693 693 ps

3.3-VPCI-X 1.0 660 693 693 693 ps

Compact PCI 660 693 693 693 ps

AGP 1x 660 693 693 693 ps

AGP 2x 288 303 303 303 ps

CTT 631 663 663 663 ps

SSTL-3 Class | 301 316 316 316 ps

SSTL-3 Class Il -359 -377 =377 -377 ps

SSTL-2 Class | 523 549 549 549 ps

SSTL-2 Class Il -49 -51 -51 -51 ps

SSTL-18 Class | 2,315 2,431 2,431 2,431 ps

SSTL-18 Class |l 723 759 759 759 ps

1.5-V HSTL Class | 1,687 1,771 1,771 1,771 ps

1.5-V HSTL Class Il 1,095 1,150 1,150 1,150 | ps

1.8-V HSTL Class | 599 629 678 744 ps

1.8-V HSTL Class I 87 102 102 102 ps
Altera Corporation 4-71
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Timing Model

Table 4-116. Stratix Maximum Input Clock Rate for CLK[1, 3, 8, 10] Pins in
Flip-Chip Packages

osngar || S| oo | St |y
LVTTL 422 422 390 390 MHz
25V 422 422 390 390 MHz
1.8V 422 422 390 390 MHz
1.5V 422 422 390 390 MHz
LVCMOS 422 422 390 390 MHz
GTL+ 300 250 200 200 MHz
SSTL-3 Class | 400 350 300 300 MHz
SSTL-3 Class Il 400 350 300 300 MHz
SSTL-2 Class | 400 350 300 300 MHz
SSTL-2 Class Il 400 350 300 300 MHz
SSTL-18 Class | 400 350 300 300 MHz
SSTL-18 Class Il 400 350 300 300 MHz
1.5-V HSTL Class | 400 350 300 300 MHz
1.8-V HSTL Class | 400 350 300 300 MHz
CTT 300 250 200 200 MHz
Differential 1.5-V HSTL 400 350 300 300 MHz
C1
LVPECL (1) 645 645 640 640 MHz
PCML (1) 300 275 275 275 MHz
LVDS (1) 645 645 640 640 MHz
HyperTransport 500 500 450 450 MHz
technology (1)

Table 4-117. Stratix Maximum Input Clock Rate for CLK[7..4] & CLK[15..12]
Pins in Wire-Bond Packages (Part 1 of 2)

s || T Sty
LVTTL 422 390 390 MHz
25V 422 390 390 MHz
1.8V 422 390 390 MHz
15V 422 390 390 MHz
LVCMOS 422 390 390 MHz
GTL 250 200 200 MHz

4-78 Altera Corporation
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DC & Switching Characteristics

Table 4-117. Stratix Maximum Input Clock Rate for CLK[7..4] & CLK[15..12]
Pins in Wire-Bond Packages (Part 2 of 2)

A
GTL+ 250 200 200 MHz
SSTL-3 Class | 300 250 250 MHz
SSTL-3 Class I 300 250 250 MHz
SSTL-2 Class | 300 250 250 MHz
SSTL-2 Class Il 300 250 250 MHz
SSTL-18 Class | 300 250 250 MHz
SSTL-18 Class II 300 250 250 MHz
1.5-V HSTL Class | 300 180 180 MHz
1.5-V HSTL Class Il 300 180 180 MHz
1.8-V HSTL Class | 300 180 180 MHz
1.8-V HSTL Class Il 300 180 180 MHz
3.3-V PCI 422 390 390 MHz
3.3-VPCI-X 1.0 422 390 390 MHz
Compact PCI 422 390 390 MHz
AGP 1x 422 390 390 MHz
AGP 2x 422 390 390 MHz
CTT 250 180 180 MHz
Differential 1.5-V HSTL 300 180 180 MHz
C1
LVPECL (1) 422 400 400 MHz
PCML (1) 215 200 200 MHz
LVDS (1) 422 400 400 MHz
HyperTransport 422 400 400 MHz
technology (7)

Table 4-118. Stratix Maximum Input Clock Rate for CLK[O0, 2, 9, 11] Pins &
FPLL[10..7]CLK Pins in Wire-Bond Packages (Part 1 of 2)

1/0 Standard BGSrgsgd Eg:gd sﬁsrg::d Unit
LVTTL 422 390 390 MHz
25V 422 390 390 MHz
1.8V 422 390 390 MHz
15V 422 390 390 MHz
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PLL Specifications

PLL

Specifications

Tables 4-127 through 4-129 describe the Stratix device enhanced PLL

specifications.

Table 4-127. Enhanced PLL Specifications for -5 Speed Grades (Part 1 of 2)

Symbol Parameter Min | Typ Max Unit
fin Input clock frequency 3 684 MHz
(1), 2)
finpED Input frequency to PFD 3 420 MHz
finDuTY Input clock duty cycle 40 60 %
fEnDUTY External feedback clock input duty 40 60 %
cycle
tNJITTER Input clock period jitter +200 (3) ps
teINITTER External feedback clock period jitter +200 (3) ps
trcomp External feedback clock 6 ns
compensation time (4)
fout Output frequency for internal global | 0.3 500 MHz
or regional clock
fout ext Output frequency for external clock | 0.3 526 MHz
3)
toutouTy Duty cycle for external clock output 45 55 %
(when set to 50%)
Lirter Period jitter for external clock output +100 ps for >200-MHz outclk | psor
(6) +20 mUI for <200-MHz outclk | mUI
tconFias.e Time required to reconfigure the 289/fscancLk
scan chains for PLLs 5 and 6
tconFig11,12 Time required to reconfigure the 193/fscancLk
scan chains for PLLs 11 and 12
tscancLK scanclk frequency (5) 22 MHz
tbLock Time required to lock dynamically 100 us
(after switchover or reconfiguring
any non-post-scale
counters/delays) (7)
tLock Time required to lock from end of 10 400 us
device configuration
fuco PLL internal VCO operating range 300 800 (8) MHz
t skEW Clock skew between two external +50 ps
clock outputs driven by the same
counter
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