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Periphery Performance
This section describes periphery performance, including high-speed I/O and external 
memory interface.

I/O performance supports several system interfacing, such as the LVDS high-speed 
I/O interface, external memory interface, and the PCI/PCI-X bus interface. For 
example, Stratix III devices I/O configured with voltage referenced I/O standards can 
achieve up to the stated system interfacing speed as indicated in “External Memory 
Interface Specifications” on page 1–25. General-purpose I/O standards such as 3.3, 
3.0, 2.5, 1.8, or 1.5 LVTTL/LVCMOS are capable of typical 167 MHz and 1.2 LVCMOS 
at 100MHz interfacing frequency with 10pF load.

1 Actual achievable frequency depends on design- and system-specific factors. You 
should perform HSPICE/IBIS simulations based on your specific design and system 
setup to determine the maximum achievable frequency in your system.

High-Speed I/O Specifications
Refer to the “Glossary” for definitions of high-speed timing specifications.

Table 1–25 shows the high-speed I/O timing for Stratix III devices.

Table 1–25. True & Emulated LVDS Specifications (Note 1), (2) (Part 1 of 3)

Symbol Conditions
C2 C3, I3 C4, I4 C4L, I4L
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fHSCLK_in

(input clock

frequency)

Clock boost 
factor W = 1 to 40 
(3)

 — 800  — 717  — 717  — 717 MHz

fHSCLK_out

(output clock

frequency)
— 5 — 800 (7) 5 — 717 (7) 5 — 717 (7) 5 — 717 (7) MHz

Transmitter

fHSDR (data rate)

SERDES factor 
J = 3 to 10 (8) (4) — 1600 (4) — 1250 (4) — 1250 (4) — 1250 Mbps

SERDES factor
J = 2, Uses 
DDR Register

(4) — (4) (4) — (4) (4) — (4) (4) — (4) Mbps

SERDES factor
J = 1, Uses SDR 
Register

(4) — (4) (4) — (4) (4) — (4) (4) — (4) Mbps

LVDS_E_3R -
fHSDR (data rate)

SERDES factor
J = 4 to 10 (4) — 1100 (4) — 1100 (4) — 800 (4) — 800 Mbps

LVDS_E_1R -
fHSDR (data rate)

SERDES factor 
J = 4 to 10 (4) — 311 (4) — 200 (4) — 200 (4) — 200 Mbps



Chapter 1: Stratix III Device Data Sheet: DC and Switching Characteristics
Switching Characteristics

Stratix III Device Handbook, Volume 2

Non DPA Mode

Sampling 
Window — — — 300 — — 300 — — 300 — — 300 ps

Notes to Table 1–25:

(1) When J = 3 to 10, the SERDES block is used.
(2) When J = 1 or 2, the SERDES block is bypassed.
(3) Clock Boost Factor (W) is the ratio between input data rate to the input clock rate.
(4) The minimum and maximum specification is dependent on the clock source (PLL and clock pin, for example) and the clock routing resource (global, regional, or

local) utilized. The I/O differential buffer and input register do not have a minimum toggle rate.
(5) The txJitter specification is for true LVDS IO standard only.
(6) You can estimate the achievable maximum data rate for non-DPA mode by performing the link timing closure analysis. You should consider the board skew margin, 

transmitter delay margin as well as the receiver sampling margin to determine the maximum data rate supported.
(7) This is achieved by using the LVDS and DPA clock network.
(8) If the receiver with DPA enabled and transmitter are using shared PLLs, the minimum data rate is 150 Mbps.

Table 1–26. Stratix III DPA Lock Time Specifications (Note 1), (2), (3) (Part 1 of 2)

Standard Training 
Pattern

Number of 
Data 

Transitions 
in one 

repetition 
of training 

pattern

Number of 
repetitions 

per 256 
data 

transition 
(4) 

Condition (5) Min Typ Max

SPI-4 0000000000
1111111111 2 128

without DPA 
PLL calibration 256 data transitions — —

with DPA PLL 
calibration

3×256 data transitions + 
2×96 slow clock cycles 

(6)
— —

Parallel Rapid 
I/O

00001111 2 128

without DPA 
PLL calibration 256 data transitions — —

with DPA PLL 
calibration

3×256 data transitions + 
2×96 slow clock cycles 

(6)
— —

10010000 4 64

without DPA 
PLL calibration 256 data transitions — —

with DPA PLL 
calibration

3×256 data transitions + 
2×96 slow clock cycles 

(6)
— —

Table 1–25. True & Emulated LVDS Specifications (Note 1), (2) (Part 3 of 3)

Symbol Conditions
C2 C3, I3 C4, I4 C4L, I4L
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Table 1–101 specifies EP3SL340 Column Pin delay adders when using the regional 
clock.

Table 1–102 specifies EP3SL340 Row Pin delay adders when using the regional clock.

EP3SE50 I/O Timing Parameters
Table 1–103 through Table 1–106 show the maximum I/O timing parameters for 
EP3SE50 devices for single-ended I/O standards.

Table 1–103 specifies EP3SE50 column pins input timing parameters for single-ended 
I/O standards.

Table 1–101. EP3SL340 Column Pin Delay Adders for Regional Clock 

Parameter

Fast Model C2 C3 C4 C4L I3 I4 I4L

Units
Industrial Commercial VCCL=

1.1V
VCCL=
1.1V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
0.9V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
0.9V

RCLK input adder 0.318 0.171  0.255 0.247 0.257 0.244 0.369 0.37 0.253 0.232 0.336 ns

RCLK PLL input adder 2.716 2.739  4.379 4.508 4.926 4.717 5.376 4.508 4.94 4.89 5.434 ns

RCLK output adder -0.341 -0.107 -0.18 -0.169 -0.171 -0.167 -0.362 -0.03 -0.043 -0.034 -0.287 ns

RCLK PLL output adder -2.36 -2.128 -3.344 -3.384 -3.571 -3.487 -3.545 -3.246 -3.636 -3.357 -3.544 ns

Table 1–102.  EP3SL340 Row Pin Delay Adders for Regional Clock

Parameter

Fast Model C2 C3 C4 C4L I3 I4 I4L

Units
Industrial Commercial VCCL=

1.1V
VCCL=
1.1V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
0.9V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
0.9V

RCLK input adder 0.075 0.079  0.133 0.124 0.125 0.124 0.307 0.117 0.116 0.117 0.31 ns

RCLK PLL input adder 0.157 0.151  0.262 0.274 0.306 0.288 0.464 0.268 0.291 0.278 0.46 ns

RCLK output adder -0.052 -0.066 -0.107 -0.098 -0.127 -0.129 -0.282 -0.082 -0.118 -0.085 -0.285 ns

RCLK PLL output adder -0.157 -0.139 -0.232 -0.248 -0.272 -0.259 -0.422 -0.252 -0.256 -0.244 -0.444 ns

Table 1–103. EP3SE50 Column Pins Input Timing Parameters (Part 1 of 4) 

I/O 
Standard Clock

Pa
ra

m
et

er Fast Model C2 C3 C4 C4L I3 I4 I4L

Units
Industrial Commercial VCCL=

1.1V
VCCL=
1.1V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
0.9V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
0.9V

3.3-V LVTTL

GCLK
tsu -0.911 -0.933 -1.342 -1.477 -1.720 -1.659 -1.949 -1.491 -1.718 -1.662 -1.976 ns

th 1.025 1.062 1.524 1.682 1.947 1.872 2.165 1.705 1.955 1.884 2.193 ns

GCLK 
PLL

tsu 0.664 0.680 1.158 1.326 1.384 1.294 1.304 1.324 1.397 1.302 1.361 ns

th -0.421 -0.422 -0.773 -0.891 -0.897 -0.838 -0.836 -0.880 -0.901 -0.838 -0.890 ns

3.3-V 
LVCMOS

GCLK
tsu -0.911 -0.933 -1.342 -1.477 -1.720 -1.659 -1.949 -1.491 -1.718 -1.662 -1.976 ns

th 1.025 1.062 1.524 1.682 1.947 1.872 2.165 1.705 1.955 1.884 2.193 ns

GCLK 
PLL

tsu 0.664 0.680 1.158 1.326 1.384 1.294 1.304 1.324 1.397 1.302 1.361 ns

th -0.421 -0.422 -0.773 -0.891 -0.897 -0.838 -0.836 -0.880 -0.901 -0.838 -0.890 ns




