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Introduction

Stratix II devices are available in space-saving FineLine BGA® packages 
(see Tables 1–2 and 1–3). 

All Stratix II devices support vertical migration within the same package 
(for example, you can migrate between the EP2S15, EP2S30, and EP2S60 
devices in the 672-pin FineLine BGA package). Vertical migration means 
that you can migrate to devices whose dedicated pins, configuration pins, 
and power pins are the same for a given package across device densities. 

To ensure that a board layout supports migratable densities within one 
package offering, enable the applicable vertical migration path within the 
Quartus II software (Assignments menu > Device > Migration Devices). 

Table 1–2.  Stratix II Package Options & I/O Pin Counts Notes (1), (2)

Device 484-Pin 
FineLine BGA

484-Pin 
Hybrid 

FineLine 
BGA

672-Pin 
FineLine 

BGA

780-Pin 
FineLine 

BGA

1,020-Pin 
FineLine BGA

1,508-Pin 
FineLine BGA

EP2S15 342 366

EP2S30 342 500

EP2S60 (3) 334 492 718

EP2S90 (3) 308 534 758 902

EP2S130 (3) 534 742 1,126

EP2S180 (3) 742 1,170

Notes to Table 1–2:
(1) All I/O pin counts include eight dedicated clock input pins (clk1p, clk1n, clk3p, clk3n, clk9p, clk9n, 

clk11p, and clk11n) that can be used for data inputs.
(2) The Quartus II software I/O pin counts include one additional pin, PLL_ENA, which is not available as general-

purpose I/O pins. The PLL_ENA pin can only be used to enable the PLLs within the device.
(3) The I/O pin counts for the EP2S60, EP2S90, EP2S130, and EP2S180 devices in the 1020-pin and 1508-pin packages 

include eight dedicated fast PLL clock inputs (FPLL7CLKp/n, FPLL8CLKp/n, FPLL9CLKp/n, and 
FPLL10CLKp/n) that can be used for data inputs.

Table 1–3.  Stratix II FineLine BGA Package Sizes

Dimension 484 Pin 484-Pin 
Hybrid 672 Pin 780 Pin 1,020 Pin 1,508 Pin

Pitch (mm) 1.00 1.00 1.00 1.00 1.00 1.00

Area (mm2) 529 729 729 841 1,089 1,600

Length × width 
(mm × mm)

23 × 23 27 × 27 27 × 27 29 × 29 33 × 33 40 × 40



2–26 Altera Corporation
Stratix II Device Handbook, Volume 1 May 2007

MultiTrack Interconnect

Figure 2–18. C4 Interconnect Connections Note (1)

Note to Figure 2–18:
(1) Each C4 interconnect can drive either up or down four rows.

C4 Interconnect
Drives Local and R4
Interconnects
up to Four Rows

Adjacent LAB can
drive onto neighboring
LAB's C4 interconnect

C4 Interconnect
Driving Up

C4 Interconnect
Driving Down

LAB

Row
Interconnect

Local
Interconnect
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TriMatrix Memory

Figure 2–26. M-RAM Row Unit Interface to Interconnect

Table 2–4 shows the input and output data signal connections along with 
the address and control signal input connections to the row unit interfaces 
(L0 to L5 and R0 to R5).

LAB

Row Interface Block

M-RAM Block

16

Up to 28

datain_a[ ]
addressa[ ]
addr_ena_a
renwe_a
byteenaA[ ]
clocken_a
clock_a
aclr_a

M-RAM Block to
LAB Row Interface
Block Interconnect Region

R4 and R24 InterconnectsC4 Interconnect

Direct Link
Interconnects

dataout_a[ ]
Up to 16



Altera Corporation 2–43
May 2007 Stratix II Device Handbook, Volume 1

Stratix II Architecture

Figure 2–28. DSP Block Diagram for 18 × 18-Bit Configuration
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Stratix II Architecture

The DSP block is divided into four block units that interface with four 
LAB rows on the left and right. Each block unit can be considered one 
complete 18 × 18-bit multiplier with 36 inputs and 36 outputs. A local 
interconnect region is associated with each DSP block. Like an LAB, this 
interconnect region can be fed with 16 direct link interconnects from the 
LAB to the left or right of the DSP block in the same row. R4 and C4 
routing resources can access the DSP block's local interconnect region. 
The outputs also work similarly to LAB outputs as well. Eighteen outputs 
from the DSP block can drive to the left LAB through direct link 
interconnects and eighteen can drive to the right LAB though direct link 
interconnects. All 36 outputs can drive to R4 and C4 routing 
interconnects. Outputs can drive right- or left-column routing. 
Figures 2–29 and 2–30 show the DSP block interfaces to LAB rows. 

Figure 2–29. DSP Block Interconnect Interface
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PLLs & Clock Networks

1 When using the global or regional clock control blocks in 
Stratix II devices to select between multiple clocks or to enable 
and disable clock networks, be aware of possible narrow pulses 
or glitches when switching from one clock signal to another. A 
glitch or runt pulse has a width that is less than the width of the 
highest frequency input clock signal. To prevent logic errors 
within the FPGA, Altera recommends that you build circuits 
that filter out glitches and runt pulses.

Figures 2–37 through 2–39 show the clock control block for the global 
clock, regional clock, and PLL external clock output, respectively.

Figure 2–37. Global Clock Control Blocks

Notes to Figure 2–37:
(1) These clock select signals can be dynamically controlled through internal logic 

when the device is operating in user mode.
(2) These clock select signals can only be set through a configuration file (.sof or .pof) 

and cannot be dynamically controlled during user mode operation.
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Stratix II Architecture

Figure 2–46. Stratix II IOE Structure

The IOEs are located in I/O blocks around the periphery of the Stratix II 
device. There are up to four IOEs per row I/O block and four IOEs per 
column I/O block. The row I/O blocks drive row, column, or direct link 
interconnects. The column I/O blocks drive column interconnects. 
Figure 2–47 shows how a row I/O block connects to the logic array. 
Figure 2–48 shows how a column I/O block connects to the logic array.

D Q

Output Register

Output A

D Q

Output Register

Output B

Input A

Input B

D Q

OE Register

OE

D Q

OE Register

D Q

Input Register

D Q

Input Register

D Q

Input Latch

Logic Array

CLK

ENA



2–98 Altera Corporation
Stratix II Device Handbook, Volume 1 May 2007

High-Speed Differential I/O with DPA Support

Table 2–23. EP2S60 Differential Channels Note (1)

Package Transmitter/
Receiver

Total 
Channels

Center Fast PLLs Corner Fast PLLs (4)

PLL 1 PLL 2 PLL 3 PLL 4 PLL 7 PLL 8 PLL 9 PLL 10

484-pin 
FineLine BGA

Transmitter 38 (2) 10 9 9 10 10 9 9 10

 (3) 19 19 19 19 - - - -

Receiver 42 (2) 11 10 10 11 11 10 10 11

 (3) 21 21 21 21 - - - -

672-pin 
FineLine BGA

Transmitter 58 (2) 16 13 13 16 16 13 13 16

 (3) 29 29 29 29 - - - -

Receiver 62 (2) 17 14 14 17 17 14 14 17

 (3) 31 31 31 31 - - - -

1,020-pin 
FineLine BGA

Transmitter 84 (2) 21 21 21 21 21 21 21 21

 (3) 42 42 42 42 - - - -

Receiver 84 (2) 21 21 21 21 21 21 21 21

 (3) 42 42 42 42 - - - -

Table 2–24. EP2S90 Differential Channels Note (1)

Package Transmitter/
Receiver

Total 
Channels

Center Fast PLLs Corner Fast PLLs (4)

PLL 1 PLL 2 PLL 3 PLL 4 PLL 7 PLL 8 PLL 9 PLL 10

484-pin Hybrid 
FineLine BGA

Transmitter 38 (2) 10 9 9 10 - - - -

(3) 19 19 19 19 - - - -

Receiver 42 (2) 11 10 10 11 - - - -

(3) 21 21 21 21 - - - -

780-pin 
FineLine BGA

Transmitter 64 (2) 16 16 16 16 - - -

(3) 32 32 32 32 - - - -

Receiver 68 (2) 17 17 17 17 - - - -

(3) 34 34 34 34 - - -

1,020-pin 
FineLine BGA

Transmitter 90 (2) 23 22 22 23 23 22 22 23

 (3) 45 45 45 45 - - - -

Receiver 94 (2) 23 24 24 23 23 24 24 23

 (3) 46 46 46 46 - - - -

1,508-pin 
FineLine BGA

Transmitter 118 (2) 30 29 29 30 30 29 29 30

 (3) 59 59 59 59 - - - -

Receiver 118 (2) 30 29 29 30 30 29 29 30

 (3) 59 59 59 59 - - - -
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Stratix II Architecture

Table 2–25. EP2S130 Differential Channels Note (1)

Package Transmitter/
Receiver

Total 
Channels

Center Fast PLLs Corner Fast PLLs (4)

PLL 1 PLL 2 PLL 3 PLL 4 PLL 7 PLL 8 PLL 9 PLL 10

780-pin 
FineLine BGA

Transmitter 64 (2) 16 16 16 16 - - -

(3) 32 32 32 32 - - - -

Receiver 68 (2) 17 17 17 17 - - - -

(3) 34 34 34 34 - - -

1,020-pin 
FineLine BGA

Transmitter 88 (2) 22 22 22 22 22 22 22 22

 (3) 44 44 44 44 - - - -

Receiver 92 (2) 23 23 23 23 23 23 23 23

 (3) 46 46 46 46 - - - -

1,508-pin 
FineLine BGA

Transmitter 156 (2) 37 41 41 37 37 41 41 37

 (3) 78 78 78 78 - - - -

Receiver 156 (2) 37 41 41 37 37 41 41 37

 (3) 78 78 78 78 - - - -

Table 2–26. EP2S180 Differential Channels Note (1)

Package Transmitter/
Receiver

Total 
Channels

Center Fast PLLs Corner Fast PLLs (4)

PLL 1 PLL 2 PLL 3 PLL 4 PLL 7 PLL 8 PLL 9 PLL 10

1,020-pin 
FineLine BGA

Transmitter 88 (2) 22 22 22 22 22 22 22 22

 (3) 44 44 44 44 - - - -

Receiver 92 (2) 23 23 23 23 23 23 23 23

 (3) 46 46 46 46 - - - -

1,508-pin 
FineLine BGA

Transmitter 156 (2) 37 41 41 37 37 41 41 37

 (3) 78 78 78 78 - - - -

Receiver 156 (2) 37 41 41 37 37 41 41 37

 (3) 78 78 78 78 - - - -

Notes to Tables 2–21 to 2–26:
(1) The total number of receiver channels includes the four non-dedicated clock channels that can be optionally used 

as data channels.
(2) This is the maximum number of channels the PLLs can directly drive.
(3) This is the maximum number of channels if the device uses cross bank channels from the adjacent center PLL.
(4) The channels accessible by the center fast PLL overlap with the channels accessible by the corner fast PLL. 

Therefore, the total number of channels is not the addition of the number of channels accessible by PLLs 1, 2, 3, and 
4 with the number of channels accessible by PLLs 7, 8, 9, and 10.
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Stratix II Architecture

January 2005, 
v2.0

● Updated the “MultiVolt I/O Interface” and “TriMatrix Memory” 
sections.

● Updated Tables 2–3, 2–17, and 2–19.

—

October 2004, 
v1.2

● Updated Tables 2–9, 2–16, 2–26, and 2–27. —

July 2004, v1.1 ● Updated note to Tables 2–9 and 2–16.
● Updated Tables 2–16, 2–17, 2–18, 2–19, and 2–20.
● Updated Figures 2–41, 2–42, and 2–57.
● Removed 3 from list of SERDES factor J.
● Updated “High-Speed Differential I/O with DPA Support” 

section.
● In “Dedicated Circuitry with DPA Support” section, removed 

XSBI and changed RapidIO to Parallel RapidIO.

—

February 2004, 
v1.0

Added document to the Stratix II Device Handbook. —

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

Date and 
Document 
Version

Changes Made Summary of Changes
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Hot Socketing Feature Implementation in Stratix II Devices

Figure 4–1. Hot Socketing Circuit Block Diagram for Stratix II Devices

The POR circuit monitors VCCINT voltage level and keeps I/O pins tri-
stated until the device is in user mode. The weak pull-up resistor (R) from 
the I/O pin to VCCIO is present to keep the I/O pins from floating. The 
3.3-V tolerance control circuit permits the I/O pins to be driven by 3.3 V 
before VCCIO and/or VCCINT and/or VCCPD are powered, and it prevents 
the I/O pins from driving out when the device is not in user mode. The 
hot socket circuit prevents I/O pins from internally powering VCCIO, 
VCCINT, and VCCPD when driven by external signals before the device is 
powered.

Figure 4–2 shows a transistor level cross section of the Stratix II device 
I/O buffers. This design ensures that the output buffers do not drive 
when VCCIO is powered before VCCINT or if the I/O pad voltage is higher 
than VCCIO. This also applies for sudden voltage spikes during hot 
insertion. There is no current path from signal I/O pins to VCCINT or VCCIO 
or VCCPD during hot insertion. The VPAD leakage current charges the 3.3-V 
tolerant circuit capacitance.

Output Enable

Output
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Output
Pre-Driver
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Reset
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PAD

Input Buffer
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Operating Conditions

Table 5–23. 1.5-V HSTL Class I Specifications

Symbol Parameter Conditions Minimum Typical Maximum Unit

VCCIO Output supply voltage 1.425 1.500 1.575 V

VREF Input reference voltage 0.713 0.750 0.788 V

VTT Termination voltage 0.713 0.750 0.788 V

VIH (DC) DC high-level input voltage VREF + 0.1 V

VIL (DC) DC low-level input voltage –0.3 VREF – 0.1 V

VIH (AC) AC high-level input voltage VREF + 0.2 V

VIL (AC) AC low-level input voltage VREF – 0.2 V

VOH High-level output voltage IOH = 8 mA (1) VCCIO – 0.4 V

VOL Low-level output voltage IOH = –8 mA (1) 0.4 V

Note to Table 5–23:
(1) This specification is supported across all the programmable drive settings available for this I/O standard as shown 

in the Stratix II Architecture chapter in volume 1 of the Stratix II Device Handbook.

Table 5–24. 1.5-V HSTL Class II Specifications

Symbol Parameter Conditions Minimum Typical Maximum Unit

VCCIO Output supply voltage 1.425 1.500 1.575 V

VREF Input reference voltage 0.713 0.750 0.788 V

VTT Termination voltage 0.713 0.750 0.788 V

VIH (DC) DC high-level input voltage VREF + 0.1 V

VIL (DC) DC low-level input voltage –0.3 VREF – 0.1 V

VIH (AC) AC high-level input voltage VREF + 0.2 V

VIL (AC) AC low-level input voltage VREF – 0.2 V

VOH High-level output voltage IOH = 16 mA (1) VCCIO – 0.4 V

VOL Low-level output voltage IOH = –16 mA (1) 0.4 V

Note to Table 5–24:
(1) This specification is supported across all the programmable drive settings available for this I/O standard as shown 

in the Stratix II Architecture chapter in volume 1 of the Stratix II Device Handbook.
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Power Consumption

Power 
Consumption

Altera® offers two ways to calculate power for a design: the Excel-based 
PowerPlay Early Power Estimator power calculator and the Quartus® II 
PowerPlay Power Analyzer feature.

The interactive Excel-based PowerPlay Early Power Estimator is typically 
used prior to designing the FPGA in order to get an estimate of device 
power. The Quartus II PowerPlay Power Analyzer provides better 
quality estimates based on the specifics of the design after place-and-
route is complete. The Power Analyzer can apply a combination of user-
entered, simulation-derived and estimated signal activities which, 
combined with detailed circuit models, can yield very accurate power 
estimates.

In both cases, these calculations should only be used as an estimation of 
power, not as a specification.

f For more information about PowerPlay tools, refer to the PowerPlay Early 
Power Estimator User Guide and the PowerPlay Early Power Estimator and 
PowerPlay Power Analyzer chapters in volume 3 of the Quartus II 
Handbook.

The PowerPlay Early Power Estimator is available on the Altera web site 
at www.altera.com. See Table 5–4 on page 5–3 for typical ICC standby 
specifications.

Timing Model The DirectDriveTM technology and MultiTrackTM interconnect ensure 
predictable performance, accurate simulation, and accurate timing 
analysis across all Stratix II device densities and speed grades. This 
section describes and specifies the performance, internal timing, external 
timing, and PLL, high-speed I/O, external memory interface, and JTAG 
timing specifications. 

All specifications are representative of worst-case supply voltage and 
junction temperature conditions.

1 The timing numbers listed in the tables of this section are 
extracted from the Quartus II software version 5.0 SP1. 

Preliminary & Final Timing

Timing models can have either preliminary or final status. The Quartus II 
software issues an informational message during the design compilation 
if the timing models are preliminary. Table 5–33 shows the status of the 
Stratix II device timing models.

www.altera.com
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Timing Model

DSP 
block 

9 × 9-bit multiplier (5) 0 0 1 430.29 409.16 373.13 320.10 MHz 

18 × 18-bit 
multiplier (5) 

0 0 1 410.17 390.01 356.12 305.06 MHz 

18 × 18-bit 
multiplier (7) 

0 0 1 450.04 428.08 391.23 335.12 MHz

36 × 36-bit 
multiplier (5) 

0 0 1 250.00 238.15 217.48 186.60 MHz 

36 × 36-bit multiplier 
(6)

0 0 1 410.17 390.01 356.12 305.06 MHz 

18-bit, four-tap FIR 
filter 

0 0 1 410.17 390.01 356.12 305.06 MHz 

Larger 
designs 

8-bit,16-tap parallel 
FIR filter 

58 0 4 259.06 240.61 217.15 185.01 MHz 

8-bit, 1024-point, 
streaming, three 
multipliers and five 
adders FFT function

2976 22 9 398.72 364.03 355.23 306.37 MHz 

8-bit, 1024-point, 
streaming, four 
multipliers and two 
adders FFT function

2781 22 12 398.56 409.16 347.22 311.13 MHz 

8-bit, 1024-point, 
single output, one 
parallel FFT engine, 
burst, three multipliers 
and five adders FFT 
function 

984 5 3 425.17 365.76 346.98 292.39 MHz 

8-bit, 1024-point, 
single output, one 
parallel FFT engine, 
burst, four multipliers 
and two adders FFT 
function

919 5 4 427.53 378.78 357.14 307.59 MHz 

Table 5–36. Stratix II Performance Notes (Part 3 of 6) Note (1)

Applications 

 Resources Used Performance

ALUTs
TriMatrix 
Memory 
Blocks

DSP 
Blocks

-3 
Speed 
Grade 

(2)

-3 
Speed 
Grade 

(3)

-4 
Speed 
Grade

-5 
Speed 
Grade

Unit 
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Timing Model

Table 5–39. DSP Block Internal Timing Microparameters (Part 1 of 2)

Symbol Parameter

-3 Speed 
Grade (1)

-3 Speed 
Grade (2)

-4 Speed 
Grade

-5 Speed 
Grade

Unit
Min 
(3) Max Min 

(3) Max Min 
(4) Max Min 

(3) Max

tS U Input, pipeline, and 
output register setup 
time before clock

50  52  57
57

 67  ps 

tH Input, pipeline, and 
output register hold 
time after clock

180  189  206
206

 241  ps 

tC O  Input, pipeline, and 
output register clock-
to-output delay

0 0 0 0 0
0

0 0 0 ps 

tI N R E G 2 P I P E 9 Input register to DSP 
block pipeline register 
in 9 × 9-bit mode

1,312 2,030 1,312 2,030 1,250
1,312

2,334 1,312 2,720 ps 

tI N R E G 2 P I P E 1 8 Input register to DSP 
block pipeline register 
in 18 × 18-bit mode

1,302 2,010 1,302 2,110 1,240
1,302

2,311 1,302 2,693 ps 

tI N R E G 2 P I P E 3 6 Input register to DSP 
block pipeline register 
in 36 × 36-bit mode

1,302 2,010 1,302 2,110 1,240
1,302

2,311 1,302 2,693 ps 

tP I P E 2 O U T R E G 2 A D D DSP block pipeline 
register to output 
register delay in two-
multipliers adder 
mode

924 1,450 924 1,522 880
924

1,667 924 1,943 ps 

tP I P E 2 O U T R E G 4 A D D DSP block pipeline 
register to output 
register delay in four-
multipliers adder 
mode

1,134 1,850 1,134 1,942 1,080
1,134

2,127 1,134 2,479 ps 

tP D 9  Combinational input 
to output delay for 
9 × 9

2,100 2,880 2,100 3,024 2,000
2,100

3,312 2,100 3,859 ps 

tP D 1 8  Combinational input 
to output delay for 
18 × 18

2,110 2,990 2,110 3,139 2,010
2,110

3,438 2,110 4,006 ps 

tP D 3 6  Combinational input 
to output delay for 
36 × 36

2,939 4,450 2,939 4,672 2,800
2,939

5,117 2,939 5,962 ps 

tC L R Minimum clear pulse 
width

2,212  2,322  2,543
2,543

 2,964  ps 
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DC & Switching Characteristics

tC L K L  Minimum clock low 
time

1,190  1,249  1,368
1,368

 1,594  ps 

tC L K H  Minimum clock high 
time

1,190  1,249  1,368
1,368

 1,594  ps 

Notes to Table 5–39:
(1) These numbers apply to -3 speed grade EP2S15, EP2S30, EP2S60, and EP2S90 devices.
(2) These numbers apply to -3 speed grade EP2S130 and EP2S180 devices.
(3) For the -3 and -5 speed grades, the minimum timing is for the commercial temperature grade. Only -4 speed grade 

devices offer the industrial temperature grade.
(4) For the -4 speed grade, the first number is the minimum timing parameter for industrial devices. The second 

number is the minimum timing parameter for commercial devices.

Table 5–40. M512 Block Internal Timing Microparameters (Part 1 of 2) Note (1)

Symbol Parameter

-3 Speed 
Grade (2)

-3 Speed 
Grade (3)

-4 Speed 
Grade

-5 Speed 
Grade

Unit
Min 
(4) Max Min 

(4) Max Min 
(5) Max Min 

(4) Max

tM 5 1 2 R C Synchronous read cycle 
time

2,089 2,318 2,089 2.433 1,989
2,089

2,664 2,089 3,104 ps

tM 5 1 2 W E R E S U Write or read enable 
setup time before clock

22  23  25
25

 29  ps

tM 5 1 2 W E R E H Write or read enable 
hold time after clock

203  213  233
233

 272  ps

tM 5 1 2 DATA S U Data setup time before 
clock

22  23  25
25

 29  ps

tM 5 1 2 DATA H Data hold time after 
clock

203  213  233
233

 272  ps

tM512 WA DDRSU Write address setup 
time before clock

22  23  25
25

 29  ps

tM 5 1 2 WA D D RH Write address hold time 
after clock

203  213  233
233

 272  ps

tM 5 1 2 RA D DR S U Read address setup 
time before clock

22  23  25
25

 29  ps

tM 5 1 2 RA D DR H Read address hold time 
after clock

203  213  233
233

 272  ps

Table 5–39. DSP Block Internal Timing Microparameters (Part 2 of 2)

Symbol Parameter

-3 Speed 
Grade (1)

-3 Speed 
Grade (2)

-4 Speed 
Grade

-5 Speed 
Grade

Unit
Min 
(3) Max Min 

(3) Max Min 
(4) Max Min 

(3) Max
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EP2S130 Clock Timing Parameters

Tables 5–60 through 5–63 show the maximum clock timing parameters 
for EP2S130 devices.

Table 5–59. EP2S90 Row Pins Global Clock Timing Parameters

Parameter
Minimum Timing -3 Speed 

Grade
-4 Speed 

Grade
-5 Speed 

Grade Unit
Industrial Commercial

tC I N  1.585 1.658 2.757 3.154 3.665 ns 

tC O UT 1.590 1.663 2.753 3.150 3.660 ns 

tP L L C I N  -0.341 -0.341 -0.193 -0.235 -0.278 ns 

tP L L C O UT -0.336 -0.336 -0.197 -0.239 -0.283 ns 

Table 5–60. EP2S130 Column Pins Regional Clock Timing Parameters

Parameter
Minimum Timing -3 Speed 

Grade
-4 Speed 

Grade
-5 Speed 

Grade Unit
Industrial Commercial

tC I N  1.889 1.981 3.405 3.722 4.326 ns 

tC O UT 1.732 1.816 3.151 3.444 4.002 ns 

tP L L C I N  0.105 0.106 0.226 0.242 0.277 ns 

tP L L C O UT -0.052 -0.059 -0.028 -0.036 -0.047 ns 

Table 5–61. EP2S130 Column Pins Global Clock Timing Parameters

Parameter
Minimum Timing -3 Speed 

Grade
-4 Speed 

Grade
-5 Speed 

Grade Unit
Industrial Commercial

tC I N  1.907 1.998 3.420 3.740 4.348 ns 

tC O UT 1.750 1.833 3.166 3.462 4.024 ns 

tP L L C I N  0.134 0.136 0.276 0.296 0.338 ns 

tP L L C O UT -0.023 -0.029 0.022 0.018 0.014 ns 
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LVCMOS 4 mA tO P 1041 1091 2036 2136 2340 2448 ps

tD I P  1061 1113 2102 2206 2416 2538 ps

8 mA tO P 952 999 1786 1874 2053 2153 ps

tD I P  972 1021 1852 1944 2129 2243 ps

12 mA tO P 926 971 1720 1805 1977 2075 ps

tD I P  946 993 1786 1875 2053 2165 ps

16 mA tO P 933 978 1693 1776 1946 2043 ps

tD I P  953 1000 1759 1846 2022 2133 ps

20 mA tO P 921 965 1677 1759 1927 2025 ps

tD I P  941 987 1743 1829 2003 2115 ps

24 mA 
(1)

tO P 909 954 1659 1741 1906 2003 ps

tD I P  929 976 1725 1811 1982 2093 ps

2.5 V 4 mA tO P 1004 1053 2063 2165 2371 2480 ps

tD I P  1024 1075 2129 2235 2447 2570 ps

8 mA tO P 955 1001 1841 1932 2116 2218 ps

tD I P  975 1023 1907 2002 2192 2308 ps

12 mA tO P 934 980 1742 1828 2002 2101 ps

tD I P  954 1002 1808 1898 2078 2191 ps

16 mA 
(1)

tO P 918 962 1679 1762 1929 2027 ps

tD I P  938 984 1745 1832 2005 2117 ps

Table 5–75. Stratix II I/O Output Delay for Column Pins (Part 2 of 8)

I/O Standard Drive 
Strength Parameter

Minimum Timing -3 
Speed 
Grade 

(3)

-3 
Speed 
Grade 

(4)

-4 
Speed 
Grade 

-5 
Speed 
Grade 

Unit 
Industrial Commercial
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1.8-V HSTL 
Class II

16 mA tO P 877 919 1385 1453 1591 1680 ps

tD I P  897 941 1451 1523 1667 1770 ps

18 mA tO P 879 921 1394 1462 1602 1691 ps

tD I P  899 943 1460 1532 1678 1781 ps

20 mA 
(1)

tO P 879 921 1402 1471 1611 1700 ps

tD I P  899 943 1468 1541 1687 1790 ps

1.5-V HSTL 
Class I

4 mA tO P 912 956 1607 1686 1847 1942 ps

tD I P  932 978 1673 1756 1923 2032 ps

6 mA tO P 917 961 1588 1666 1825 1920 ps

tD I P  937 983 1654 1736 1901 2010 ps

8 mA tO P 899 943 1590 1668 1827 1922 ps

tD I P  919 965 1656 1738 1903 2012 ps

10 mA tO P 900 943 1592 1670 1829 1924 ps

tD I P  920 965 1658 1740 1905 2014 ps

12 mA 
(1)

tO P 893 937 1590 1668 1827 1922 ps

tD I P  913 959 1656 1738 1903 2012 ps

1.5-V HSTL 
Class II

16 mA tO P 881 924 1431 1501 1644 1734 ps

tD I P  901 946 1497 1571 1720 1824 ps

18 mA tO P 884 927 1439 1510 1654 1744 ps

tD I P  904 949 1505 1580 1730 1834 ps

20 mA 
(1)

tO P 886 929 1450 1521 1666 1757 ps

tD I P  906 951 1516 1591 1742 1847 ps

1.2-V HSTL tO P 958 1004 1602 1681 - - ps

tD I P  978 1026 1668 1751 - - ps

PCI tO P 1028 1082 1956 2051 2244 2070 ps

tD I P  1048 1104 2022 2121 2320 2160 ps

PCI-X tO P 1028 1082 1956 2051 2244 2070 ps

tD I P  1048 1104 2022 2121 2320 2160 ps

Table 5–75. Stratix II I/O Output Delay for Column Pins (Part 5 of 8)

I/O Standard Drive 
Strength Parameter

Minimum Timing -3 
Speed 
Grade 

(3)

-3 
Speed 
Grade 

(4)

-4 
Speed 
Grade 

-5 
Speed 
Grade 

Unit 
Industrial Commercial
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Differential 
SSTL-18 Class I 
(3)

4 mA 458 570 570 - - - 505 570 570

6 mA 305 380 380 - - - 336 380 380

8 mA 225 282 282 - - - 248 282 282

10 mA 167 220 220 - - - 190 220 220

12 mA 129 175 175 - - - 148 175 175

Differential 
SSTL-18 Class II 
(3)

8 mA 173 206 206 - - - 155 206 206

16 mA 150 160 160 - - - 140 160 160

18 mA 120 130 130 - - - 110 130 130

20 mA 109 127 127 - - - 94 127 127

1.8-V Differential 
HSTL Class I (3)

4 mA 245 282 282 - - - 229 282 282

6 mA 164 188 188 - - - 153 188 188

8 mA 123 140 140 - - - 114 140 140

10 mA 110 124 124 - - - 108 124 124

12 mA 97 110 110 - - - 104 110 110

1.8-V Differential 
HSTL Class II (3)

16 mA 101 104 104 - - - 99 104 104

18 mA 98 102 102 - - - 93 102 102

20 mA 93 99 99 - - - 88 99 99

1.5-V Differential 
HSTL Class I (3)

4 mA 168 196 196 - - - 188 196 196

6 mA 112 131 131 - - - 125 131 131

8 mA 84 99 99 - - - 95 99 99

10 mA 87 98 98 - - - 90 98 98

12 mA 86 98 98 - - - 87 98 98

1.5-V Differential 
HSTL Class II (3)

16 mA 95 101 101 - - - 96 101 101

18 mA 95 100 100 - - - 101 100 100

20 mA 94 101 101 - - - 104 101 101

3.3-V PCI 134 177 177 - - - 143 177 177

3.3-V PCI-X 134 177 177 - - - 143 177 177

LVDS  - - - 155 (1) 155 
(1)

155 
(1)

134 134 134

HyperTransport 
technology

- - - 155 (1) 155 
(1)

155 
(1)

- - -

LVPECL (4)  - - - - - - 134 134 134

Table 5–79. Maximum Output Clock Toggle Rate Derating Factors (Part 4 of 5)

I/O Standard Drive 
Strength

Maximum Output Clock Toggle Rate Derating Factors (ps/pF)

Column I/O Pins Row I/O Pins Dedicated Clock Outputs

-3 -4 -5 -3 -4 -5 -3 -4 -5


