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Additional Information

This handbook provides comprehensive information about the Altera® Stratix® III
family of devices.

How to Gontact Altera

For the most up-to-date information about Altera products, see the following table.

Contact
Contact (Nofe 1) Method Address
Technical support Website www.altera.com/support
Technical training Website www.altera.com/training
Email custrain@altera.com
Product literature Website www.altera.com/literature
Non-technical support (General) Email nacomp@altera.com
(Software Licensing) Email authorization@altera.com

Note:

(1) You can also contact your local Altera sales office or sales representative.

Typographic Conventions

The following table shows the typographic conventions that this document uses.

Visual Cue

Bold Type with Initial Capital
Letters

Command names, dialog box titles, checkbox options, and dialog box options are
shown in bold, initial capital letters. Example: Save As dialog box.

bold type

External timing parameters, directory names, project names, disk drive names, file
names, file name extensions, and software utility names are shown in bold type.
Examples: fyax, \qdesigns directory, d: drive, chiptrip.gdf file.

Italic Type with Initial Capital Letters

Document titles are shown in italic type with initial capital letters. Example: AN 75:
High-Speed Board Design.

Italic type

Internal timing parameters and variables are shown in italic type.
Examples: tpy, 0+ 1.

Variable names are enclosed in angle brackets (< >) and shown in italic type.
Example: <file name>, <project name>.pof file.

Initial Capital Letters

Keyboard keys and menu names are shown with initial capital letters. Examples:
Delete key, the Options menu.

“Subheading Title”

References to sections within a document and titles of on-line help topics are shown
in quotation marks. Example: “Typographic Conventions.”

© July 2010 Altera Corporation
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Typographic Conventions

Visual Cue

Courier type

Signal and port names are shown in lowercase Courier type. Examples: data1, tdi,
input. Active-low signals are denoted by suffix n, €.9., resetn.

Anything that must be typed exactly as it appears is shown in Courier type. For
example: c: \gdesigns\tutorial\chiptrip.gdf. Also, sections of an actual
file, such as a Report File, references to parts of files (e.g., the AHDL keyword
SUBDESIGN), as well as logic function names (e.g., TrR1) are shown in Courier.

1,2.,3,and Numbered steps are used in a list of items when the sequence of the items is
a., b.,c., etc. important, such as the steps listed in a procedure.
= Bullets are used in a list of items when the sequence of the items is not important.

The checkmark indicates a procedure that consists of one step only.

The hand points to information that requires special attention.

A caution calls attention to a condition or possible situation that can damage or
destroy the product or the user’s work.

4

WARNING

A warning calls attention to a condition or possible situation that can cause injury to
the user.

The angled arrow indicates you should press the Enter key.

The feet direct you to more information on a particular topic.

Stratix Il Device Handbook, Volume 2
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= ® Characteristics of

Stratix Ill Devices

When Stratix® Il devices are implemented in a system, they are rated according to a
set of defined parameters. To maintain the highest possible performance and
reliability of Stratix Il devices, system designers must consider the operating
requirements discussed in the following chapter:

m Chapter 1, Stratix III Device Datasheet: DC and Switching Characteristics

Revision History

Refer to each chapter for its own specific revision history. For information on when
each chapter was updated, refer to the Chapter Revision Dates section, which appears
in the full handbook.

© July 2010 Altera Corporation Stratix 11l Device Handbook, Volume 2
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=/ 1. Stratix Il Device Datasheet: DC and

® Switching Characteristics

Electrical Characteristics

This chapter describes the electrical characteristics, switching characteristics, and 1/O
timing for Stratix® III devices. Electrical characteristics include operating conditions
and power consumption. Switching characteristics include core performance
specifications and periphery performance. A glossary is also included for your
reference.

Operating Conditions

When Stratix III devices are implemented in a system, they are rated according to a set
of defined parameters. To maintain the highest possible performance and reliability of
Stratix III devices, system designers must consider the operating requirements
described in this chapter.

Stratix III devices are offered in both commercial and industrial grades. Commercial
devices are offered in -2 (fastest), -3, —4, and —4L speed grades. Industrial devices are
offered only in -3, -4, and —4L speed grades.

In this chapter, a prefix associated with the operating temperature range is attached to
the speed grades; commercial with a “C” prefix and industrial with an “I” prefix. For
example, commercial devices are indicated as C2, C3, C4, and C4L per respective
speed grades. Industrial devices are indicated as I3, I4, and I4L.

Absolute Maximum Ratings

Absolute maximum ratings define the maximum operating conditions for Stratix III
devices. The values are based on experiments conducted with the device and
theoretical modeling of breakdown and damage mechanisms. The functional
operation of the device is not implied at these conditions. Conditions beyond those
listed in Table 1-1 may cause permanent damage to the device. Additionally, device
operation at the absolute maximum ratings for extended periods may have adverse
effects on the device.

Table 1-1. Absolute Maximum Ratings for Stratix 11l Devices (Nofe 1) (Part 1 of 2)

Symbol Parameter Minimum Maximum Unit
Veo Selectable core voltage power supply -0.5 1.65 V
Vee I/0 registers power supply -0.5 1.65 v
Voo i Phase-locked loop (PLL) digital power supply -0.5 1.65 vV
Voo pue PLL analog power supply -0.5 3.75 v
Vecer Programmable power technology power supply -0.5 3.75 V
Vecram Configuration pins power supply -0.5 3.9 V
Veero I/0 pre-driver power supply -0.5 3.9 v
Voo I/0 power supply -0.5 3.9 v

© July 2010 Altera Corporation Stratix 11l Device Handbook, Volume 2
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Electrical Characteristics

Table 1-1. Absolute Maximum Ratings for Stratix 11l Devices (Note 1) (Part 2 of 2)

Symbol Parameter Minimum Maximum Unit
Differential clock input power supply (top and bottom 1/0

Voo ouen panks only) putp pply (top 05 3.75 v
Battery back-up power supply for design security volatile

Voo ey reéister PP PRl 9 y 0.5 3.75 v

vV, DC Input voltage -0.5 4.0 v

T, Operating junction temperature -55 125 °C

lour DC output current, per pin -25 40 mA

Tsre Storage temperature (No bias) -65 150 °C

Note to Table 1-1:

(1) Supply voltage specifications apply to voltage readings taken at the device pins, not the power supply.

[

Sinusoidal Maximum Allowed Overshoot/Undershoot Voltage

During transitions, input signals may overshoot to the voltage listed in Table 1-2 and
undershoot to —2.0 V for input currents less than 100 mA and periods shorter than
20 ns.

Table 1-2 lists the maximum allowed input overshoot voltage and the duration of the
overshoot voltage as a percentage over the lifetime of the device. The maximum
allowed overshoot duration is specified as percentage of high-time over the lifetime of
the device.

A DC signal is equivalent to 100% duty cycle. For example, a signal that overshoots to
4.2V can only be at 4.2 V for 15.8% over the lifetime of the device; for a device lifetime
of 10 years, this is equivalent to 15.8% of ten years which is 18.96 months. Figure 1-1
shows how to determine the overshoot duration.

Figure 1-1. Overshoot Duration

In the example shown in Figure 1-1, the overshoot voltage is shown in red and is
present at the Stratix III pin, up to 4.1 V. From Table 1-2, for an overshoot of up to 4.1
V, the percentage of high time for overshoot > 3.15 V can be as high as 46% over an
11.4-year period. The percentage of high time is calculated as (delta T/T) * 100. This
11.4-year period assumes the device is always turned on with 100% I/O toggle rate
and 50% duty cycle signal. For lower I/O toggle rates and situations where the device
is in an idle state, lifetimes are increased.

Stratix Il Device Handbook, Volume 2 © July 2010 Altera Corporation
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Electrical Characteristics
Table 1-2. Maximum Allowed Overshoot During Transitions
Symbol Parameter Condition 0vershootHIiJ:|r‘a;ii:l|;as a%of | it
4 100.000 %
4.05 79.330 %
4.1 46.270 %
415 27.030 %
4.2 15.800 %
4.25 9.240 %
4.3 5.410 %
4.35 3.160 %
. 44 1.850 %
Vi (AC) AC Input Voltage (7) VT 1080 %
4.5 0.630 %
4.55 0.370 %
4.6 0.220 %
4.65 0.130 %
4.7 0.074 %
4.75 0.043 %
4.8 0.025 %
4.85 0.015 %

Note to Table 1-2:

(1) This input voltage is regardless of the Vg0 supply which is used to power up the input buffer.

Recommended Operating Conditions

This section lists the functional operation limits for AC and DC parameters for
Stratix III devices. Table 1-3 lists the steady-state voltage and current values expected
from Stratix III devices. All supplies are required to monotonically reach their full-rail

values within tgp.

Table 1-3. Recommended Operating Conditions for Stratix 11| Devices (Part 1 of 2)

Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
Selectable core voltage power supply for . 105 11 115 N
v internal logic and input buffers ' ' ’
CcCL
Selectable core vqltage power supply for . 0.86 0.9 0.94 N
internal logic and input buffers
Ve I/0 registers power supply — 1.05 1.1 1.15 v
Voo pu PLL digital power supply — 1.05 1.1 1.15 V
Voo pue PLL analog power supply — 2.375 2.5 2.625 V
Vogr ;%n/ﬁglsz)tgply for the programmable power . 9375 95 9 625 v

© July 2010 Altera Corporation
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Electrical Characteristics

Table 1-3. Recommended Operating Conditions for Stratix 11| Devices (Part 2 of 2)

Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
Configuration pins power supply, 3.3 V — 3.135 3.3 3.465 v
Vo Configuration pins power supply, 3.0 V — 2.85 3 3.15 V
Configuration pins power supply, 2.5 V — 2.375 2.5 2.625 V
Configuration pins power supply, 1.8 V — 1.71 1.8 1.89 v
I/0 pre-driver power supply, 3.3 V — 3.135 3.3 3.465 V
Veern (1) I/0 pre-driver power supply, 3.0 V — 2.85 3 3.15 V
I/0 pre-driver power supply, 2.5 V — 2.375 2.5 2.625 v
I/0 power supply, 3.3V — 3.135 3.3 3.465 v
I/0 power supply, 3.0 V — 2.85 3 3.15 v
v I/0 power supply, 2.5V — 2.375 2.5 2.625 v
e 1/0 power supply, 1.8 V — 1.71 1.8 1.89 v
I/0 power supply, 1.5V — 1.425 1.5 1.575 vV
I/0 power supply, 1.2 V — 1.14 1.2 1.26 V
e e A A R
I L
vV, DC Input voltage — -0.3 — 3.6 \
Vo Output voltage — 0 — Vecio v
Forcolrgr;lercial 0 . 85 oC
T, Operating junction temperature - -
For industrial 40 . 100 oC
use (2)
| oy | o | = | om |-
Power Supply Ramptime (For Veer)
Fast POR 50 s . 5 ms .
(PORSEL=1)
f Normal POR
Power Supply Ramptime (For all power (PORSEL=0) S0 N 100ms | —
supplies except Veer) Fast POR 50 1s o 12 ms .
(PORSEL=1)

Notes to Table 1-3:

(1) Vgeppis 2.5, 3.0, or 3.3 V. For a 3.3-V I/0 standard, Vgpp = 3.3 V. For a 3.0-V I/0 standard, Vgepp = 3.0 V. For a 2.5-V or lower 1/0 standard,
Veeep = 2.5 V.

(2) Forthe EP3SL340, EP3SE260, and EP3SL200 devices in the 14L ordering code, the industrial junction temperature range is from 0° C to
100° C, regardless of supply voltage.

(3) Altera recommends a 3.0-V nominal battery voltage when connecting Vcgar to a battery for volatile key backup. If you do not use the volatile
security key, you may connect the Vcgarto either GND or a 3.0-V power supply.

Stratix Il Device Handbook, Volume 2 © July 2010 Altera Corporation
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DC Characteristics

This section lists the input pin capacitances, on-chip termination tolerance, and
hot- socketing specifications.

Supply Current

Standby current is the current the device draws after the device is configured with no
inputs/outputs toggling and no activity in the device. Because these currents vary
largely with the resources used, use the Excel-based Early Power Estimator (EPE) to
get supply current estimates for your design.

Table 14 lists supply current specifications for Vec cixn and Veepey. Use the EPE to get
supply current estimates for the remaining power supplies.

Table 1-4. Supply Current Specifications for Vgg iy and Vegpgu

Symbol Parameter Min Max Unit
Lk Ve o CUTTrent specifications 0 250 mA
o Veerem CUTTENt specifications 0 250 mA
I/0 Pin Leakage Current
Table 1-5 lists Stratix III I/O pin leakage current specifications.
Table 1-5. I/0 Pin Leakage Current for Stratix Il Devices (Note 1), (2)
Symbol Parameter Conditions Min | Typ | Max | Unit
I Input Pin Leakage Current V) = Vegom 10 0V -10 — 10 uA
Tri-stated 1/0 Pin Leakage
oz Current g Vo= Vooam 100V | 10 | — | 10 | pA

Notes to Table 1-5:

(1

2

) This value is specified for normal device operation. The value may vary during power-up. This applies for all Vg o
settings (3.3, 3.0, 2.5,1.8,1.5,and 1.2 V).

observed when the diode is on.

Bus Hold Specifications

Table 1-6 lists the Stratix III device family bus hold specifications.

Table 1-6. Bus Hold Parameters for Stratix |1l Devices (Part 1 of 2)

The 10-uA 1/0 leakage current limit is applicable when the internal clamping diode is off. A higher current can be

VBBII)
Parameter Symbol | Conditions 1.2V 1.5V 1.8V 25V 3.0V/3.3V | Unit
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max

Low sustaining Vin> Vi . . . . .

current lsust (maximum) 22.5 25.0 30.0 50.0 70.0 HA
High sustaining Vin < Viy ) ] ] ] ] .

current IsusH (minimum) 22.5 25.0 30.0 50.0 70.0 HA
Low overdrive

current lont O0V<Vig< Voo | — 120 — 160 — 200 — 300 — 500 | pA

© July 2010 Altera Corporation
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Electrical Characteristics

Table 1-6. Bus Hold Parameters for Stratix |1l Devices (Part 2 of 2)

VBBII)

Parameter Symbol | Conditions 1.2V 1.5V 1.8V 25V 3.0V/3.3V | Unit

Min | Max | Min | Max | Min | Max | Min | Max | Min | Max

High overdrive

current lopH 0V <V, <Vgo — |-120| — | -160 | — | -200 | — | -300 | — | -500 | pA
Bus-hold trip
point Virp — 045 | 0.95 | 050 | 1.00 | 068 | 1.07 | 0.70 | 1.70 | 0.80 | 2.00 | V

On-Chip Termination (OCT) Specifications

If you enable OCT calibration, calibration is automatically performed at power-up for
the I/Os connected to the calibration block. Table 1-7 lists the Stratix III OCT
calibration block accuracy specifications.

Table 1-7. On-Chip Termination Calibration Accuracy Specifications for Stratix Ill Devices (Note 1)

Calibration
Accuracy
Symbol Description Conditions Unit
2 C3, | G4,
I3 14
25-QRs(2) Internal series termination with | Voo = .8 .8 | 18 o
3.3,3.0,2518,15,1.2 calibration (25-Q setting) 3.3,3.0,25,18,15,1.2V - °
50-Q Rs Internal series termination with | Vg = 8| 8| 8 | %
3.3,3.0,25,1.8,15,1.2 calibration (50-Q setting) 3.3,3.0,25,18,15,1.2V - - - °

Internal parallel termination with
calibration (50-Q setting)

Expanded range for internal Voo =
20-Q Rsto 60-Q Rg series termination with o 0
33,30,25,18,1512 | calibration ‘?33 30,2518,15,12V | 10 | 10 | £10 | %
(Between 20-Q to 60-Q setting)

Internal left shift series
25-Q Rs ot nit termination with calibration
(25-Q Rs o1 snire SELLING)

Internal series termination with
calibration

50-QR;2.5,1.8,1.5,1.2 Vego=2.5,1.8,15,1.2V +10 | 10 | £10 | %

Vccm =
3.3,3.0,25,18,15,1.2V

(4)

R 0CT_CAL

Notes to Table 1-7:

(1) OCT calibration accuracy is valid at the time of calibration only.

(2) 25-Q Rg not supported for 1.5V and 1.2 V in Row 1/0.

(3) 1.5Vand 1.2 Vonly supports 40-C2 to 60-Q2 expanded range.

(4) For resistance tolerance after power-up calibration, refer to Equation 1-1 and Table 1-9 on page 1-8.

Stratix Il Device Handbook, Volume 2 © July 2010 Altera Corporation
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Electrical Characteristics

Table 1-8. On-Chip Termination Resistance Tolerance Specification for Stratix Il Devices

The accuracy listed in Table 1-7 is valid at the time of calibration. If the voltage or
temperature changes, the termination resistance value varies. Table 1-8 lists the
resistance tolerance for Stratix III OCT.

Resistance Tolerance
Symbol Description Conditions Unit
G2 |C3,13|C4,14
R Internal series termination without .
OeT-HER calibration
i Internal series termination without _ 0
25-Q Rg3.3,3.0,2.5 calibration (25-Q setting) Vo =3.3,3.0,2.5V +30 | #40 |40 o
i Internal series termination without _ 0
25-QRs1.8,1.5 calibration (25-Q setting) Voo =1.8,1.5V +30 | £30 |50 o
i Internal series termination without _ 0
25-QRs1.2 calibration (25-Q setting) Vego = 1.2V +35 |#60 |60 To
i Internal series termination without _ 0
90-Q Rs3.3,3.0,2.5 calibration (50-Q setting) Voo =3.3,3.0,2.5V +30 | #40 |40 o
i Internal series termination without _ 0
90-QRg1.8,1.5 calibration (50-Q setting) Voo =1.8,1.5V +30 | #30 |50 o
i Internal series termination without _ 0
90-QRs1.2 calibration (50-Q setting) Vego = 1.2V +35 |#60 |60 To
Internal differential termination for _ ) 0
Ro LVDS technology (100-Q setting) Veoo=25V 1510 35 Yo

Table 1-9 lists OCT variation with temperature and voltage after power-up
calibration. Use Table 1-9 and Equation 1-1 to determine OCT variation without
re-calibration.

Equation 1-1. OCT Variation Without Re-Calibration (Note 1)

R R

Notes to Equation 1-1:
Rocr value calculated from Equation 1-1 shows the range of OCT resistance with the variation of temperature and

M

@)
®3)
4)
()
(6)

Vecio-

Rscac is the OCT resistance value at power-up.
AT is the variation of temperature with respect to the temperature at power-up.
AV is the variation of voltage with respect to the Vg at power-up.
dR/dT is the percentage change of Rgpa With temperature.

dR/dV is the percentage change of Rgca With voltage.

© July 2010 Altera Corporation
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Electrical Characteristics

Table 1-9. On-Chip Termination Variation after Power-up Calibration (Note 1)

Symbol Description Voo (V) c“}"',';'i"c;ﬁia' Unit
3 0.029 %/mV
2.5 0.036 %/mV
dR/dV OCT variation with voltage without re-calibration 1.8 0.065 Y%/mV
1.5 0.104 %/mV
1.2 0.177 %/mV
3 0.294 %/°C
2.5 0.301 %/°C
dR/dT OCT variation with temperature without re-calibration 1.8 0.355 %/°C
1.5 0.344 %/°C
1.2 0.348 %/°C
Note to Table 1-9:
(1) Valid for Vg range of + 5% and temperature range of 0° to 85° C.
Pin Capacitance
Table 1-10 lists the Stratix III device family pin capacitance.
:I'able 1-10. Pin Capacitance for Stratix Il Device Family
Symbol Parameter Typical | Unit
Ciors Input capacitance on top and bottom 1/0 pins 4 pF
Ciown Input capacitance on left and right I/0 pins 4 pF
Cos Input capacitance on'top anq bottom 4 oF
non-dedicated clock input pins
Cons Input capacitance onlleft anc right 4 oF
non-dedicated clock input pins
Cosrs Input capacitance on dcal-purpose clock 5 oF
output and feedback pins
Cewr, Cerks, Cowke, and Iaput capacitance for dedicated clock input 9 oF
Cewxio pins

Hot-Socketing
Table 1-11 lists the hot-socketing specifications for Stratix III devices.

Table 1-11. Hot-Socketing Specifications for Stratix Il Devices

Symbol Parameter Maximum
|liopn| (DC) DC current per I/0 pin 300 pA
[lioem|(AC) AC current per 1/0 pin 8 mA (1)

Note to Table 1-11:

(1) The 1/0 ramp rate is 10 ns or more. For ramp rates faster than 10 ns, |l,gpiy| = C dv/dt, in which C is /0 pin
capacitance and dv/dt is the slew rate.

Stratix Il Device Handbook, Volume 2 © July 2010 Altera Corporation
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Internal Weak Pull-Up Resistor

Table 1-12 lists the weak pull-up resistor values for Stratix III devices.

Table 1-12. Internal Weak Pull-Up Resistor for Stratix Ill Devices (Note 1), (3)

Symbol Parameter Conditions Min Typ Max Unit
Value of the 1/0 pin pull- | Vo= 3-3V + 5% (2) — | ® | = | ke
up resistor before and | Voo =3.0V £ 5% (2) — 25 — kQ
during configuratioln, 3 | \,0=25V 5% (2) _ o5 _ o)

Rey well as user mode if the S
programmable pull-up | Veeo=1.8V £ 5% (2) —_ 25 — kQ
resistor option is Veeo=15V 5% (2) — 25 — kQ
enabled Veoo=1.2V £ 5% (2) — | 25 | — | ko

Notes to Table 1-12:
(1) All'l/0 pins have an option to enable weak pull-up except configuration, test, and JTAG pins.
(2) Pin pull-up resistance values may be lower if an external source drives the pin higher than V.

(3) The internal weak pull-down feature is only available for the JTAG TCK pin. The typical value for this internal weak
pull-down resistor is approximately 25k Q.

1/0 Standard Specifications

The following tables list input voltage sensitivities (Vy; and Vi), output voltages
(Vou and V), and current drive characteristics (Ioy and Io,) for all I/O standards
supported by Stratix III devices. Vo and Voy values are valid at the corresponding
I and Loy, respectively.

Table 1-13 through Table 1-18 list the Stratix III device family I/O standard
specifications. Refer to “Glossary” on page 1-326 for an explanation of terms used in
the Table 1-14 through Table 1-18.

Table 1-13. Single-Ended I/0 Standards Specifications

vnnm (V) vIL (V) le (V) v“'- (V) v“" (V) 0L IOH
I/0 Standard mA) | (mA)
Min | Typ | Max | Min Max Min Max Max Min
3.3-V LVTTL 3135 | 3.3 |3465]-0.3 0.8 1.7 3.6 0.4 2.4 2 2
3.0-V LVTTL 2.85 3 3.15 | -0.3 0.8 1.7 3.6 0.4 2.4 2 2
3.3-V LVCMOS | 3.135 | 3.3 | 3.465 | -0.3 0.8 1.7 3.6 0.2 Ve - 0.2 0.1 -0.1
3.0-V LVCMOS | 2.85 3 3.15 | -0.3 0.8 1.7 3.6 0.2 Ve - 0.2 0.1 -0.1
25 |2625|-0.3 0.7 1.7 3.6 0.2 2.1 0.1 -0.1
2.5-V LVTTL/
LVCMOS 2375 | 25 |2625|-0.3 0.7 1.7 3.6 0.4 2 1 -1
25 |2625|-0.3 0.7 1.7 3.6 0.7 1.7 2 2
1.8-V LVTTL/ * *
LVCMOS 1.71 1.8 | 1.89 | -0.3 | 0.35 * Vggo | 0.65* Vigo | Voo + 0.3 0.45 Veeo - 0.45 2 2
1.5-V LVTTL/ N N
LVCMOS 1425 | 1.5 [ 1575 | -0.3 | 0.35 * Vg | 0.65 * Vo | Veeo + 0.3 | 0.25 * Vigo | 0.75 * Vg 2 -2
1.2-V LVTTL/ N N
LVCMOS 1.14 1.2 1.26 | -0.3 | 0.35 * Vo | 0.65 * Vg | Veeo + 0.3 | 0.25 * Viggio | 0.75 * Vigyo 2 -2
3.0-V PCI 2.85 3 315 | — | 03* Vg | 0.5* Vigo 3.6 0.1 *Vego | 0.9 * Vg 15 | -05
3.0-V PCI-X 2.85 3 315 | — | 0.35* Vo | 0.5* Vego — 0.1 *Vego | 0.9 * Vg 15 | -05

© July 2010 Altera Corporation Stratix 11l Device Handbook, Volume 2
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Refer to the figure in “Single-Ended Voltage Referenced I/O Standard” in the
“Glossary” on page 1-326 for voltage referenced receiver input waveform and
explanation of terms used in Table 1-14.

Table 1-14. Single-Ended SSTL and HSTL 1/0 Reference Voltage Specifications

/0 Veeno (V) Vier (V) Vr(V)
Standard | in | Typ | Max Min Typ Max Min Typ Max
SSTL-2 . . . ]
CLASS I, 1l 2.375 2.5 2.625 0.49 * Vigo 0.5 " Vego 0.51 * Vego Veer - 0.04 Veer Veer + 0.04
SSTL-18
CLASS |, I 1.71 1.8 1.89 0833 09 0969 VREF -0.04 VREF VREF +0.04
SSTL-15 . . . . R
CLASS I, 1.425 1.5 1.575 0.47 * Vg0 0.5 * Vo 0.53 * Vo 0.47 * Vg Veer 0.53 * Voo
HSTL-18
CLASS I I 1.71 1.8 1.89 0.85 0.9 0.95 — Vigo/2 —
HSTL-15
CLASS I, ] 1.425 1.5 1.575 0.68 0.75 0.9 — Veao/2 —
HSTL-12 . . . B -
CLASS |‘ ] 1.14 1.2 1.26 0.47 Vccm 05 Vccm 0.53 Vccm Vccm/2
Table 1-15. Single-Ended SSTL and HSTL 1/0 Standards Signal Specifications (Note 1) (Part 1 of 2)

1/0 Vo (V) Viary (V) Ve (V) | Vi (V) Va (V) Ve (V) oL | 1,
Standard | pjip | Max Min Max Max Min Max Min | (MA) | (mA)
SSTL-2
CLASS I '03 VREF - 015 VR[F +01 5 Vccm + 03 VREF - 031 VREF+ 031 VTT = 057 VTT + 057 81 -81
SSTL-2
CLASS II -0.3 Veee - 0.15 Veer +0.15 Veeo + 0.3 Ve - 0.31 Veer+ 0.31 VIT-0.76 | VIT+0.76 | 16.2 | -16.2
SSTL-18 VIT- | VIT+
oass | 03 | Vee0125 | V#0125 | Vigo#03 | V025 | Vs 025 | o0 | oot | 67 | -67
SSTL-18 -0.3 Vig -0.125 | Vier +0.125 Veoo + 0.3 Vier -0.25 Veer + 0.25 0.28 Veeo-0.28 | 13.4 | -13.4
CLASS II
SSTL-15 . .

CLASS | 0.3 | Ver-01 | Vig401 | Vego#0.3 | Vegr-0.175 | Vi +0.175 | 0.2 *Vego | 0.8* Ve | 8 | -8
SSTL-15 . . ]
CLASS 1l -0.3 Vier -0.1 Vigr +0.1 Voo + 0.3 Veer -0.175 | Ve +0.175 0.2 * Vg 0.8 * Vego 16 16
HSTL-18

CLASS | -0.3 Veer -0.1 Ve 0.1 Veao + 0.3 Veer -0.2 Vege + 0.2 0.4 Voo - 0.4 8 -8
HSTL-18

CLASS II -0.3 Veer 0.1 Vee +0.1 Veoo + 0.3 Vier 0.2 Vier + 0.2 04 Veeo - 0.4 16 -16
HSTL-15

CLASS | -0.3 Veer 0.1 Ve 0.1 Veao + 0.3 Veer -0.2 Vege + 0.2 0.4 Voo - 0.4 8 -8
HSTL-15

CLASS 1| -0.3 Ve -0.1 Vee +0.1 Veoo + 0.3 Vier 0.2 Vier + 0.2 04 Veeo - 0.4 16 -16
HSTL-12 . .

CLASS | -0.15 | Vi -0.08 | Vi +0.08 | Vo + 015 | Vi -0.15 | Vege+ 015 | 0.25* Voo | 0.75 * Vigo 8 -8

Stratix |l Device Handbook, Volume 2
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Table 1-15. Single-Ended SSTL and HSTL 1/0 Standards Signal Specifications (Note 1) (Part 2 of 2)

I/o vIL(I:ll:) (v) vIH(IJB) (v) vIL(AB) (v) vIH(AB) (v) vIlL (v) vIlH (v) IOL II]H
Standard | iy | May Min Max Max Min Max Min | (mA) | (mA)
HSTL-12 N N
CLASS Il -0.15 | Vg -0.08 | Vi +0.08 Voo +0.15 | Ve =015 | Veee+ 015 | 0.25% Vo | 0.75 * Vigo 16 -16

Note to Table 1-15:

O

OCT or lower current strengths may provide better signal integrity and lower power.

Use the current strength settings that are equal or larger than the lg_ and lgy values listed to meet the Vo, and Voy specifications for each line.

Refer to the figures for “Differential I/O Standards” in “Glossary” on page 1-326 for
the receiver input and transmitter output waveforms, and for all the differential I/O
standards (LVDS, mini-LVDS, RSDS). Vcc cixn is the power supply for the differential
column clock input pins. Vccpp is the power supply for the row 1/Os and all other
column I/Os.

Table 1-16. Differential SSTL /0 Standard Specifications

|/0 vnnln (V) vswmn(nn) (V) vxum) (V) vswmnu\n) (V) vnxum) (V)
Standard | win | Typ | Max | Min | Max | Min | Typ | Max | Min | Max | Min | Typ | Max
SSTL-2 Vccwo Vccm/z Vccm/z Vccm Vccm/z V, 0/21.
2375 | 25| 2625 | 0.3 — 0.62 — «
CLASS I 1i +06 | -02 +0.2 +06 | -0.15 0.15
SSTL-18 Vccwo Vccm/z Vccm/z Vccm Vccm/z Veeo/2
1.8 | 1.89 | 0.25 — 0.5 — e
CLASS I, i +06 | -0.175 +0.175 +0.6 | -0.125 +0.125
SSTL-15
CLASS 1. I 1425 | 15 | 1575 | 0.2 — — Veeo/2 — 0.35 — — Veoo/2 —
Table 1-17. Differential HSTL 1/0 Standards Specifications
vnnm (V) vulr(nn) (V) vxmn) (V) vnM(nn) (V) vulmn) (V)
I/0 Standard
Min | Typ | Max | Min | Max | Min Typ Max Min Typ Max Min | Max
HSTL-18
CLASS | I 171 118|189 |02 | — [0.78 — 1.12 0.78 — 1.12 04 | —
HSTL-15
CLASS I I 142515 (1575 02 | — |0.68 — 0.9 0.68 — 0.9 04 | —
HSTL-12 144 (12126 [016] " | — | 05" Vaw | — | 04" View | 05* Vo | 06* Vo | 03 |
CLASS I, ” . . . . + 03 . cclo . cclo . cclo . cclo . + 048
Table 1-18. Differential I/0 Standard Specifications (Part 1 of 2)
I/o vBBIIl (v) vIIII (v) (1) vIBM(DB) (v) vIlI:l (v) (2) vllBM(v) (2)
Standard Min | Typ| Max | Min | Condition | Max | Min | Condition | Max | Min |Typ| Max Min | Typ | Max
0.05 | D,,<700 1.8
2375 |25|2625| 01 | Vyu=1.25 — 0.247 | — 06 | 1.125|1.25|1.375
2.5V LVDS (6) Mbps (6)
(Row 1/0) 1.05 | D,,>700 | 155
2375 25| 2625 | 01 | V=125 — (6) Mbps (6) 0.247 | — 06 | 1.125|1.25|1.375

© July 2010 Altera Corporation
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Table 1-18. Differential I/0 Standard Specifications (Part 2 of 2)

I/o vﬂﬂlll (v) vlﬂ (v) (1) vIBM(DB) (v) vlll] (v) (2) v[][;M (v) (2)
Standard | iy | Typ | Max |Min| Condition | Max | Min | Condition | Max | Min |Typ| Max | Min | Typ | Max
005 D,.<700 | 18 B
25y iyps | 2375 |25 | 2625 | 01| V=125 o | vope s | 0247 06 | 1.0 [1.25| 15
(Column 1/0) 105 | D>700 | 1.55 _
2375 | 2.5 | 2.625 | 0.1 | Vy=125 o | s ) | 0247 06 | 1.0 [1.25| 15
RSDS 2375 | 2.5 | 2.625 | 01 | Vu=125 | — | 03 — 14 | 01 (02| 06 | 05 |12 14
ooy | 2 52 A Vs, . . 1 o . . 2 1.
RSDS
2375 | 2.5 | 2.625 | 01 | Vu=125 | — | 03 — 14 | 01 [02] 06 | 05 |12] 15
(Column 1/0)
Mini-LVDS
Rowno) | 2375 | 25 | 2625 | 02 — 06 | 0.4 —  |1325] 025 |—| 06 | 05 |12 14
Mini-LVDS
(Golamn vo) | 2375 | 25 | 2625 | 0.2 — 06 | 0.4 —  |1325] 025 |—| 06 | 05 |12] 15
2375 [ 25| 2625 | B N PO e BN R I R R R
LVPECL @) |G| () |~ ' Mbps (4)
(3) 2.375 | 25 | 2625 | o . _ |40 | Dwomoo | 160 p I
b)) | ()| (5 ' ' Mbps (4)

Notes to Table 1-18:
(1) The minimum V,, value is applicable over the entire common mode range, Vgy-
(2) RLrange:90<RL<110Q

(3) Column and row 1/0 banks support LVPECL 1/0 standards for input operation only on dedicated clock input pins. Differential clock inputs in column 1/0 use
Ve cuan that must be powered by 2.5 V. Differential clock inputs in row 1/0 banks are powered by Vecep.

(4) The receiver voltage input range for the data rate when Dy, > 700 Mbps is 0.85 V <V <1.75 V.
The receiver voltage input range for the data rate when Dy, < 700 Mbps is 0.45V <V <1.95V.

(5) Power supply for the column 1/0 LVPECL differential clock input buffer is Vee ¢

(6) The receiver voltage input range for the data rate when D, > 700 Mbpsis 1.0V <Vjy<1.6 V.
The receiver voltage input range for the data rate when Dy,a < 700 Mbps is zero V<V,y <1.85V.

Power Consumption

Stratix |l Device Handbook, Volume 2

Altera offers two ways to estimate power for a design: the Excel-based Early Power
Estimator (EPE) and the Quartus® Il PowerPlay Power Analyzer feature.

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

Refer to Table 1-4 on page 1-5 for supply current estimates for Vccpou and Vec cran:
Use the EPE and PowerPlay Power Analyzer for current estimates of remaining
power supplies.

For more information about power estimation tools, refer to the PowerPlay Early Power

Estimator User Guide For Stratix IIl FPGAs and the PowerPlay Power Analysis chapter in
the Quartus I Handbook.
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Switching Characteristics

This section provides performance characteristics of Stratix III core and periphery
blocks for commercial grade devices.

These characteristics can be designated as Preliminary and Final and each
designation is defined below.

Preliminary—Preliminary characteristics are created using simulation results, process
data, and other known parameters.

Final—Final numbers are based on actual silicon characterization and testing. These
numbers reflect the actual performance of the device under worst-case silicon process,
voltage, and junction temperature conditions. The upper-right hand corner of a table
shows the designation as Preliminary or Final.

Core Performance Specifications

These sections describe the Clock Tree, PLL, digital signal processing (DSP),
TriMatrix, and Configuration and JTAG specifications.

Clock Tree Specifications

Table 1-19 lists the clock tree performance specifications for the logic array, DSP
blocks, and TriMatrix Memory blocks for Stratix III devices.

Table 1-19. Clock Tree Performance for Stratix Ill Devices

c2 c3,13 c4, 14 C4L, 14L
Device Unit
Ve =11V | Vou =14V | V=114V | V=11V | V=09V
EP3SL50 730 700 450 450 375 MHz
EP3SL70 730 700 450 450 375 MHz
EP3SL110 730 700 450 450 375 MHz
EP3SL150 730 700 450 450 375 MHz
EP3SL200 730 700 450 450 375 MHz
EP3SE260 730 700 450 450 375 MHz
EP3SL340 730 700 450 450 375 MHz
EP3SE50 730 700 450 450 375 MHz
EP3SES0 730 700 450 450 375 MHz
EP3SE110 730 700 450 450 375 MHz
PLL Specifications

Table 1-20 lists the Stratix III PLL specifications when operating in both the
commercial junction temperature range (0 to 85° C) and the industrial junction
temperature range (-40 to 100° C), except for EP35L340, EP3SE260, and EP3SL200
devices in the I4L ordering code, where the industrial junction temperature range is
from 0° C to 100° C, regardless of supply voltage. Refer to the figure in “PLL
Specifications” in “Glossary” on page 1-326 for the PLL block diagram.

© July 2010 Altera Corporation Stratix 11l Device Handbook, Volume 2
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Table 1-20. PLL Specifications for Stratix 11l Devices (Part 1 of 3)

C2 C3,13 C4, 14 CAaL, 14L
svmbol Parameter chL = 1-1 V chL = 1-1 V chL = 1-1 V chL = 1-1 V chL = 0-9 V |.|I‘Iit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
800 77 717 717 717
f Input clock frequenc 5 — 5 — 5 — 5 — 5 — MHz
" P quency (1) (1) (1) (1) (1)
fiero Input frequency to the PFD 5 — | 325 5 — | 325 5 — | 325 5 — | 325 5 — | 325 MHz
fuco PLL VCO operating range 600 | — |1600| 600 | — |1300| 600 | — |1300| 600 | — |1300| 600 | — |[1300| MHz

Input clock or external feedback . . . . . 0
temoury clock input duty cycle 40 60 | 40 60 | 40 60 | 40 60 | 40 60 Yo
f Output frequency forinternalglobal | | | 600 | | (500 | | |40 | | _ [450| | _ |37 MHz

our or regional clock (2) (2) (2) (2) (2)
f Output frequency for dedicated | _y80{( | |7y | |7y gy MHz
OUT-EXT external clock output 2) 2) 2) 2) 2)

Duty cycle for external clock output 0
toumoury (when set to 50%) 45 50 55 45 50 55 45 50 95 | 45 50 95 45 50 | 55 Yo
foon External feedback clock 1ol =l =0l =l=l1ol=1l=11!l=1|=110 ns

compensation time

Time required to reconfigure scan | o o o o | scanclk
- chain 3.5 3.5 3.5 3.5 3.5 cycles
t Time required to reconfigure phase 1 1 1 1 1 scanclk

CONFIGPHASE shift - - - — — - - _ _ - cycles
fscancLx scanclk frequency — — | 100 | — — | 100 | — — | 100 | — — | 100 | — — | 100 MHz

Time required to lock fromendof | | o o o o
ook device configuration 1 1 1 1 1 ms

Time required to lock dynamically
foronc (after switchover or reconfiguring | | 1 o 1 | 1 | 1 | 1 ms

any non-post-scale

counters/delays)

sonsialeIeyg BuIyIUMS
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Table 1-20. PLL Specifications for Stratix 11l Devices (Part 2 of 3)

C2 C3,13 C4, 14 C4L, 14L
svmbol Parameter chL = 1-1 V chL = 1-1 V chL = 1-1 V chL = 1-1 V chL = 0-9 V |.|I‘Iit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
PLL closed-loop low bandwidth — | 03 | — — | 03 | — — | 03 | — — | 03 | — — | 03 | — MHz
PLL closed-loop medium . | | o o .
foan bandwidth 1.5 1.5 1.5 1.5 1.5 MHz
PLL closed-loop high bandwidth N | — | 4 | — | 4 o 4 o 4| — MHz
(6)
TeLL psern Accuracy of PLL phase shift — — | 50 | — — | 50 | — — | #50 | — — | #50 | — — | £50 ps
boceer 2/iI|n|mum pulse width on areset ol — 1l 110l 11!l =11l =1]|=1]10]~=1|~= ns
gnal
Input clock cycle to cycle jitter o o o o o i
(Fur > 100 MH) 0.15 0.15 0.15 0.15 0.1 | Ul (p-p)
theas (3) (4) Input clock cycle to cycle jitter
(Fur < 100 MHz) — | — [£750| — | — |£750| — | — [£/50| — | — |£750| — | — | %500 ps (p-p)
Period Jitter for dedicated clock
; (5) output (Foyr = 100 MHz) — | — | 175 | — | — | 175 175 175 225 | ps (p-p)
OUTPJ_DC
- Period Jitter for dedicated clock mUl
output (Four < 100 MHz) — | — (175 ] — 17.5 17.5 17.5 22.5 (0-D)
Cycle to Cycle Jitter for dedicated
clock output - | — (1| - — (15| — | — (15| — | — | 175 | — | — | 225 | ps(p-p)
(Four = 100 MHz)
tOUTCCJ_DC (5) . .
Cycle to Cycle Jitter for dedicated mul
clock output — | = | 7s| = | = | 17| — | — |75 — | — |75 — | — 225 (0-0)
(Four < 100 MHz)
Period Jitter for clock output on o o o o o i
58 regular 10 (Four > 100 MHz) 600 600 600 600 750 1 ps (p-p)
e Period Jitter for clock output on el =l =60l —| — 16| = 1|6 | —1—=175 muUl
regular 10 (Foyr < 100 MHz) (p-p)

sonsualorIey) BulyoumMs
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Table 1-20. PLL Specifications for Stratix 1l Devices (Part 3 of 3)

C2 C3,13 C4,14 CAL, 14L
svmbol Parameter chL = 1-1 V chL = 1-1 V chL = 1-1 V chL = 1-1 V chL = 0-9 V |.|I‘Iit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Cycle to Cycle Jitter for clock
output on regular 10 — — | 600 | — — | 600 | — — | 600 | — — | 600 | — — | 750 | ps (p-p)
) (5, (8) (Four=100 MHz)
o Cycle to Cycle Jitter for clock Ul
output on regular 10 — | — 60 — | — 60 — | — 60 | — | — 60 — | — 75 (0-D)
(Four <100 MHz) p-p
teascourune (9), | Period Jitter for dedicated clock
(7) output in cascaded PLLS (Four = — — | 250 | — — | 250 | — — | 250 | — — | 250 | — — | 325 | ps (p-p)
100 MHz)
Period Jitter for dedicated clock mul
output in cascaded PLLs (Four — — 25 — — 25 — — 25 — — 25 — — | 325 (0-D)
<100 MHz) p-p
Frequency drift after PFDENA is o o | | | 0
foner disabled for duration of 100 us 10 +10 =10 =10 =10 o

Notes to Table 1-20:

(1) This specification is limited in the Quartus Il software by the I/0 maximum frequency. The maximum 1/0 frequency is different for each I/0 standard.

(2) This specification is limited by the lower of the two: I/0 f,,, or f,,; of the PLL.

(3) Ahigh input jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean clock source, which is less than 120 ps.
(

(

)
)
4) Fpeeis fIN/N when N =1.

)

(33}

is applied.
(6) High bandwidth PLL settings are not supported in external feedback mode.

(7) The cascaded PLL specification is only applicable with the following conditions:
a) Upstream PLL: 0.59 MHz < Upstream PLL BW < 1 MHz
b) Downstream PLL: Downstream PLL BW > 2 MHz

(8) External memory interface clock output jitter specifications use a different measurement method and are available in Table 1-33 on page 1-29.

(=)

Peak-to-peak jitter with a probability level of 10-'2 (14 sigma, 99.99999999974404% confidence level). The output jitter specification applies to the intrinsic jitter of the PLL, when an input jitter of 30 ps

sonsialeIeyg BuIyIUMS
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DSP Block Specifications
Table 1-21 lists the Stratix III DSP block performance specifications.
Table 1-21. DSP Block Performance Specifications for Stratix 11l Devices (Note 1)
C2 (5) C3 C4 C4aL 13 14 14L
Number of .
Mode Multipliers vnnL = vnnL = vnnL = vnnL = vnnL = vnnL= vnnL= vnnL= Unit
1.1V 1.1V 1.1V 1.1V 0.9V 1.1V 11V 0.9V

9x9-bit multiplier (a, c, e, g) (2) 1 440 365 315 315 240 345 315 225 MHz
9x9-bit multiplier (b, d, f, h) (2) 1 500 410 375 375 270 385 375 250 MHz
12x12-bit multiplier (a, €) (3) 1 440 365 315 315 240 345 315 225 MHz
12x12-bit multiplier (b, d, f, h) (3) 1 500 410 375 375 270 385 375 250 MHz
18x18-bit multiplier 1 600 495 440 440 320 470 440 300 MHz
36x36-bit multiplier 1 440 365 315 315 220 345 315 205 MHz
Double mode 1 440 365 315 315 220 345 315 205 MHz
18x18-bit multiply adder 2 490 405 345 345 250 380 345 235 MHz
18x18-bit multiply adder 4 490 405 345 345 250 380 345 235 MHz
:)g;: 8-bit multiply adder with loop 2 490 | 405 | 345 | 345 | 250 | 380 | 345 | 235 |MHz
18x18-bit multiply adder with loop 2 390 | 320 | 300 | 240 | 180 | 300 | 300 135 | MHz
back (4)
18x18-bit multiply accumulator 4 475 390 330 330 240 370 330 225 MHz
18x18-bit multiply adder with
chainout 4 475 390 330 330 240 370 330 225 MHz
Input Cascade Independent output
of four 18x18 bit multiplier 4 550 455 415 415 270 430 415 250 MHz
36-hit shift (32 bit data) 1 475 390 330 330 250 370 330 235 MHz

Notes to Table 1-21:

(1) Maximum is for a fully pipelined block with Round and Saturation disabled.
(2) The DSP block implements eight independent 9bx9b multiplies using a, b, ¢, d for the top DSP half block and e, f, g, h for the bottom DSP half block

multipliers.

(3) The DSP block implements six independent 12bx12b multiplies using a, b, d for the top DSP half block and e, f, h for the bottom DSP half block multipliers.
(4) Maximum for loopback input registers disabled, Round and Saturation disabled, pipeline and output registers enabled.
(5) The F, for the EP3SL200, EP3SE260, and EP3SL340 devices at the C2 speed grade is 7% slower than the C2 values shown in the table.

© July 2010 Altera Corporation
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TriMatrix Memory Block Specifications
Table 1-22 lists the Stratix III TriMatrix Memory Block specifications.

Table 1-22. TriMatrix Memory Block Performance Specifications for Stratix 11l Devices (Note 1) (Part 1 of 3)

Memory ilMatria C2(6)| €3 | ¢4 caL 3 | K4 | M _
e e LI HEHEHEHEHE AR HE
Single port 16 x 10 0 1 600 | 500 | 450 | 450 | 340 | 475 | 450 | 320 | MHz
ULng | SmPle dual-port 16 x 20 0 1 600 | 500 | 450 | 450 | 340 | 475 | 450 | 320 | MMz
ROM 64 x 10 0 1 600 | 500 | 450 | 450 | 370 | 475 | 450 | 350 | MHz
ROM 32 x 20 0 1 600 | 500 | 450 | 450 | 340 | 475 | 450 | 320 | MMz
Single-port 8K x 1 0 1 550 | 465 | 390 | 390 | 245 | 440 | 390 | 230 | MHz
Single-port 4K x 2 or 2K x 4 0 1 575 | 485 | 405 | 405 | 255 | 460 | 405 | 230 | MHz
gg%g'fé%"” 1Kx9, 51218, or 0 1 565 | 475 | 395 | 395 | 245 | 450 | 395 | 220 | MHz
Simple dual-port, 8K x 1 0 1 545 | 460 | 385 | 385 | 240 | 435 | 385 | 225 | MHz
Simple dual-port, 4K x 2 or 2K x 4 0 1 570 | 480 | 400 | 400 | 250 | 455 | 400 | 225 | MHz
(S)'r”;g'gf%?gpon 1Kx9,51218, | 1 565 | 475 | 395 | 395 | 245 | 450 | 395 | 220 | MHz
Simple dual-port, 8K x 1, 4K x 2 or
fe*;g_gu‘“r’i';g_write option setto 0ld | ° 1 375 | 312 | 265 | 265 | 205 | 295 | 265 | 185 | MHz
Data
Simple dual-port, 1K x 9, 512 x 18,
256 x 36 with read-during-write 0 1 375 312 265 265 200 295 265 180 | MHz
option set to Old Data
True dual-port, 8K x 1 0 1 530 | 440 | 370 | 370 | 230 | 420 | 370 | 215 | MHz
MK (2) | True dual-port, 4K x 2 or 2K x 4 0 1 550 | 460 | 385 | 385 | 240 | 435 | 385 | 215 | MHz
True dual-port, 1K x 9 or 512 x 18 0 1 545 | 460 | 380 | 380 | 235 | 435 | 380 | 210 | MHz
True dual-port, 8K x 1, 4K x 2, or
fe*;g_gu‘“r’i';g_write otionsettoold | 1 350 | 295 | 245 | 245 | 175 | 280 | 245 | 160 | MHz
Data
True dual-port, 1K x 9 or 512 x 18
‘r”e';z duringwrite option setto 014 | 1 340 | 285 | 240 | 240 | 165 | 270 | 240 | 150 | MHz
Data
ROM 1P, 8K x 1, 4K x 2, or 2K x 4 0 1 580 | 485 | 405 | 405 | 260 | 460 | 405 | 235 | MHz
2%";;; 1K=, 51218, or 0 1 575 | 485 | 405 | 405 | 255 | 460 | 405 | 230 | MHz
ROM 2P, 8K x 1, 4K x 2, or 2K x 4 0 1 580 | 485 | 405 | 405 | 265 | 460 | 405 | 240 | MHz
ROM 2P, 1K x 9, or 512 x 18 0 1 575 | 485 | 405 | 405 | 260 | 460 | 405 | 235 | MHz
Min Pulse Width (Clock High Time) | — — 800 | 1000 | 1100 | 1100 | 1800 | 1000 | 1100 | 1800 | ps
Min Pulse Width (Clock Low Time) | — — 500 | 625 | 690 | 690 | 1100 | 625 | 690 | 1100 | ps
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Table 1-22. TriMatrix Memory Block Performance Specifications for Stratix 11l Devices (Note 1) (Part 2 of 3)
Memory Hiblatrix c2(@6)| €3 | c4 caL 13 14 | ML
?rlﬂcek Mode ALUTs Memorv Vo= | Veu= | Veu= | Veu= | Vo= | Veo= coL= coL= Unit
w 1.1V |11V |11V |11V |09V [1.1V|1.1V |09V
;rK“i ?%a"p"” 16K x 9 or 0 1 350 | 300 | 245 | 245 | 180 | 280 | 245 | 170 | MHz
True dual-port 4K x 36 0 1 520 | 430 | 365 | 365 | 250 | 405 | 365 | 235 | MHz
gkmxpzesd“a"po“ 16K x 9 or 0 1 350 | 300 | 245 | 245 | 180 | 280 | 245 | 170 | MHz
Simple dual-port 4K x 36 or 0 1 565 | 470 | 395 | 395 | 225 | 440 | 395 | 210 | MHz
2K x 72
ROM 1Port 0 1 580 | 470 | 425 | 425 | 260 | 470 | 425 | 260 | MHz
ROM 2 Port 0 1 545 | 450 | 380 | 380 | 260 | 425 | 380 | 245 | MHz
Viaak | Single-port 16K x 9 or 8K x 18 0 1 385 | 330 | 270 | 270 | 240 | 310 | 270 | 195 | MHz
(3), (4) | Single-port 4K x 36 0 1 580 | 470 | 425 | 425 | 210 | 470 | 425 | 195 | MHz
True dual-port 16K x 9, 8K x 18, or
4K x 36 with read-during-write 0 1 325 | 270 | 225 | 225 | 165 | 255 | 225 | 155 | MHz
option set to Old Data
Simple dual-port 16K x 9,
8K x 18, 4K x 36, or 2K x 72 with
read-during-write option set fo "0ld 0 1 350 | 292 | 250 | 250 | 200 | 275 | 250 | 190 | MHz
Data"
Simple dual-port 2K x 64 (with ECC) | 0 1 255 | 210 | 180 | 180 | 130 | 195 | 180 | 120 | MHz
Min Pulse Width (Clock High Time) — — 800 | 1000 | 1100 | 1100 | 1800 | 1000 | 1100 | 1800 | ps
Min Pulse Width (Clock Low Time) — — 500 | 625 | 690 | 690 | 1100 | 625 | 690 | 1100 | ps
;rK“i ?%a"p"” 16K x 9 or 0 1 425 | 360 | 300 | 300 | 210 | 340 | 300 | 195 | MHz
True dual-port 4K x 36 0 1 520 | 430 | 365 | 365 | 250 | 405 | 365 | 235 | MHz
gkmxpzesd“a"po“ 16K x 9 or 0 1 425 | 360 | 300 | 300 | 210 | 340 | 300 | 195 | MHz
Simple dual-port 4K x 36 or 0 1 565 | 470 | 395 | 395 | 225 | 440 | 395 | 210 | MHz
2K x 72
ROM 1Port 0 1 580 | 470 | 425 | 425 | 260 | 470 | 425 | 260 | MHz
M144K | ROM 2 Port 0 1 545 450 | 380 | 380 | 260 | 425 | 380 | 245 | MHz
3), (5
(3) () Single-port 16K x 9 or 8K x 18 0 1 475 | 405 | 335 | 335 | 210 | 380 | 335 | 195 | MHz
Single-port 4K x 36 0 1 580 | 470 | 425 | 425 | 210 | 470 | 425 | 195 | MHz
True dual-port 16K x 9, 8K x 18, or
4K x 36 with read-during-write 0 1 325 | 270 | 225 | 225 | 165 | 255 | 225 | 155 | MHz
option set to Old Data
Simple dual-port 16K x 9,
8K x 18, 4K x 36, or 2K x 72 with
read-during-writs option set to OId 0 1 350 | 292 | 250 | 250 | 200 | 275 | 250 | 190 | MHz
Data

© July 2010 Altera Corporation

Stratix 11l Device Handbook, Volume 2




1-20

Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics
Switching Characteristics

Table 1-22. TriMatrix Memory Block Performance Specifications for Stratix 11l Devices (Note 1) (Part 3 of 3)

Memory —_— c2(5) | €3 | ca caL B . |w |
ey | g e Tt P T [ e ey |
Simple dual-port 2K x 64 (with ECC) | 0 1 255 | 210 | 180 | 180 | 130 | 195 | 180 | 120 | MHz

%},4?55 Min Pulse Width (Clock High Time) | — — 800 | 1000 | 1100 | 1100 | 1800 | 1000 | 1100 | 1800 | ps
Min Pulse Width (Clock Low Time) | — — 500 | 625 | 690 | 690 | 1100 | 625 | 690 | 1100 | ps

Notes to Table 1-22:

(1) Use amemory block clock that comes through global clock routing from an on-chip PLL set to 50% output duty cycle to achieve the maximum memory block
performance. Use the Quartus Il software to report timing for this and other memory block clocking schemes.
(2) The F. shown for M9K degrades 2% when you use the Error Detection CRC feature on the device, except for the C4L speed grade with Ve, = 0.9 V. For the
C4L speed grade with Ve = 0.9V, there is no degradation in F,, when you use the Error Detection CRC feature.

Configuration and JTAG Specifications

Table 1-23 lists the Stratix III configuration mode specifications.

The F. sShown for M144K degrades 10 MHz when you use byte-enable support on M144K.
Frmax is applicable when the COMPTABILITY option is turned ON.
Fmax 1S applicable when the COMPTABILITY option is turned OFF. This option is turned ON by default in Quartus I software.
The Fpax for the EP3SL200, EP3SE260, and EP3SL340 devices at the C2 speed grade is 7% slower than the C2 values shown in the table.

Table 1-23. Configuration Mode Specifications for Stratix Il Devices (Nofe 1)

Programming Mode DCLK F..., Unit
Passive Serial 100 MHz
Fast Passive Parallel (2) 100 MHz
Fast Active Serial (3) 40 MHz

Notes to Table 1-23:

(1) DCLK Fpax is restricted when you enable the Remote Update feature. For more information, refer to the Remote

Update Circuitry (ALTREMOTE_UPDATE) Megafunction User Guide.
(2) The data rate must be 4x slower than the clock when you use decompression and/or encryption.

(3) For more information about the minimum and typical DCLK F ., value in Fast Active Serial configuration, refer to

the Configuring Stratix Il Devices chapter.

Table 1-24 lists the JTAG timing parameters and values for Stratix III devices. Refer to
the figure for “HIGH-SPEED 1/0O Block” in the “Glossary” on page 1-326 for the
JTAG timing requirements.

Table 1-24. JTAG Timing Parameters and Values for Stratix 11| Devices

Symbol Parameter Min Max Unit
tyep TCK clock period 30 — ns
tyon TCK clock high time 14 — ns
[ TCK clock low time 14 — ns
typsu (TDI) JTAG port setup time for TDI 1 — ns
typsu (TMS) JTAG port setup time for TMS 3 — ns
[ JTAG port hold time 5 — ns
teco JTAG port clock to output — 11 ns
Tipzx JTAG port high impedance to valid output — 14 ns
Lexz JTAG port valid output to high impedance — 14 ns
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Periphery Performance

This section describes periphery performance, including high-speed 1/0 and external

memory interface.

I/0 performance supports several system interfacing, such as the LVDS high-speed
I/0 interface, external memory interface, and the PCI/PCI-X bus interface. For
example, Stratix Il 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 1/O standards such as 3.3,
3.0,2.5,1.8, or 1.5 LVITL/LVCMOS are capable of typical 167 MHz and 1.2 LVCMOS
at 100MHz interfacing frequency with 10pF load.

—
[

& Actual achievable frequency depends on design- and system-specific factors. You

must perform HSPICE/IBIS simulations based on your specific design and system

setup to determine the maximum achievable frequency in your system.

High-Speed 1/0 Specifications
Refer to the “Glossary” on page 1-326 for the definitions of the high-speed timing

specifications.

Table 1-25 lists the true and emulated LVDS specifications for Stratix III devices.

Table 1-25. True and Emulated LVDS Specifications for Stratix 11l Devices (Note 1), (2) (Part 1 of 3)

C2 C3,13 C4,14 CAL, AL -
Symbol Conditions s | o = s | o = s | o = s | o = £
s | 2| = s | 2| = s | 2| = s | 2| =
fHSCLK_in
(input clock Clock boost
frequency)—True | factorW=1t040 | 5 — 800 5 — 717 5 — 717 5 — 17 MHz
Differential 1/0 (3)
Standards
fHSCLK_in
(input clock Clock boost
frequency)—Single | factorW=1t040 | 5 — 800 5 — 717 5 — 717 5 — 17 MHz
Ended 1/0 (3)
Standards (9)
fHSCLK_uut
(output clock — 5 — [ 800(7) | 5 — | 717 (7)| 5 — | 717 (7) 5 — | 717 (7) | MHz
frequency)
Transmitter
SERDES factor
J=31010 (8) (4) | — | 1600 (4) | — | 1250 (4) | — | 1250 (4) 1250 Mbps
SERDES factor
J=2, Uses ) |—1 (4 @) |—1| @ @) |—1 (A 4) | —| @ Mbps
fion (data rate) | ppp Register
SERDES factor
J=1,UsesSDR | (4) | — (4) (4) | — (4) 4) | — (4) (4) | — (4) Mbps
Register
LVDS_E_3R -fussr | SERDES factor . . . B
(data rate) J=41010 (4) 1100 (4) 1100 (4) 800 (4) 800 Mbps
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Table 1-25. True and Emulated LVDS Specifications for Stratix 11l Devices (Note 1), (2) (Part 2 of 3)

Symbol

Conditions

C2

C3,

13

c4,

14

C4L, 1AL

Typ

Max

S
-

Max

S
—

Max

T
Max

Unit

LVDS_E_1R -fuspr
(data rate)

SERDES factor
J=41t010

311

200

200

200

Mbps

tx Jitter (5)

Total Jitter for
Data Rate,
600 Mbps -
1.6 Gbps

160

160

160

160

ps

Total Jitter for
Data Rate,
<600 Mbps

0.1

0.1

0.1

0.1

ul

tD uty

Ty output duty
cycle for both
True and
Emulated
Differential 1/0

45

50

55

45

50

55

45

50

55

45

50 55

%

tRISE & tFALL

True Differential
I/0 Standards

160

200

200

200

ps

tRISE & tFALL

Emulated
Differential 1/0
Standards with
Three External
Output Resistor
Network

310

310

350

350

ps

tRISE & tFALL

Emulated
Differential 1/0
Standards with
One External
Output Resistor
Network

460

500

500

500

ps

TCCS

True Differential
1/0 Standards

100

100

100

100

ps

TCCS

Emulated
Differential 1/0
Standards

250

250

250

250

ps

Receiver

frsorora (data rate)

SERDES factor
J=31t010

150

1600

150

1250

150

1250

150

1250

Mbps

fusor (data rate)

SERDES factor
J=31t010

(4)

(6)

(4)

(6)

(4)

(6)

(4)

(6)

Mbps

SERDES factor
J=2,Uses DDR
Registers

(4)

(6)

(4)

(6)

(4)

(6)

(4)

(6)

Mbps

SERDES factor
J=1, Uses an
SDR Register

(4)

(6)

(4)

(6)

(4)

(6)

(4)

(6)

Mbps

DPA

DPA run length

\ 10000 \

\ 10000 \

\ 10000 \

\ 10000 \ ul

Soft CDR mode

Soft-CDR PPM
tolerance

300

300

300

300

+ PPM
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Table 1-25. True and Emulated LVDS Specifications for Stratix 11l Devices (Note 1), (2) (Part 3 of 3)

C2 C3,13 C4, 14 C4L, 141 -
Symbol Conditions = e x = e x = e x = e x £
= (= = = (= = = (= = = - =

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 or2, the SERDES block is bypassed.

3) Clock Boost Factor (W) is the ratio between the input data rate to the input clock rate.
)

4) The minimum and maximum specification depends on the clock source (for example, the PLL and clock pin) and the clock routing resource (global, regional, or
local) used. The 1/0 differential buffer and input register do not have a minimum toggle rate.

(5) The t,yye Specification is for the true LVDS I/0 standard only.

(6) You can estimate the achievable maximum data rate for non-DPA mode by performing link timing closure analysis. Consider the board skew margin, transmitter
delay margin, as well as the receiver sampling margin to determine the maximum data rate supported.

This is achieved by using the LVDS and DPA clock network.
If the receiver (with DPA enabled) and the transmitter are using shared PLLs, the minimum data rate is 150 Mbps.
This is only applied to DPA and Soft-CDR modes.

(
(
(

P
L e o

Table 1-26 lists the DPA lock time specifications for Stratix III devices.

Table 1-26. DPA Lock Time Specifications for Stratix 11l Devices (Note 1), (2), (3) (Part 1 of 2)

N"E‘:f; of Numl!e_r of
Training Transitions reg:rtg:joﬁns
Standard Pattern in one Data Condition (5) Min Typ Max
Repetition e
of Training Tra“(j')tm"
Pattern
without DPA .
1000000000 PLL calibration 256 data transitions — —
SPI-4 1111111111 2 128 with DPA PLL 3x256 data transitions +
o 2x96 slow clock cycles — —
calibration
(6)
without DPA "
PLL calibration 256 data transitions — —
00001111 2 128 iti
with DPA PLL 3x256 data transitions +
o 2x96 slow clock cycles — —
. calibration
Parallel Rapid (6)
/0 without DPA N
PLL calibration 256 data transitions — —
10010000 4 64 iti
with DPA PLL 3x256 data transitions +
o 2x96 slow clock cycles — —
calibration (6)
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Table 1-26. DPA Lock Time Specifications for Stratix 11l Devices (Note 1), (2), (3) (Part 2 of 2)

N"E‘::; of Numl!e_r of
Training Transitions reg:rtg:joﬁns
Standard in one Condition (5) Min Typ Max
Pattern Repetition I]at_a_
of Training Tra“(j')tm"
Pattern
without DPA .
PLL calibration 256 data transitions — —
10101010 8 32 iti
with DPA PLL 3x256 data transitions +
o 2x96 slow clock cycles — —
calibration
. (6)
Miscellaneous T OPA
withou .
PLL calibration 256 data transitions — —
01010101 8 32 iti
with DPA PLL 3x256 data transitions +
o 2x96 slow clock cycles — —
calibration (6)

Notes to Table 1-26:

1) The DPA lock time is for one channel.

2) One data transition is defined as a 0-to-1 or 1-to-0 transition.

The DPA lock time stated in this table applies to both commercial and industrial grade.

4) These are the number of repetitions for the stated training pattern to achieve 256 data transitions.
5) Altera recommends PLL re-calibration for the situations below to guarantee DPA locking:

m Sparse data transitions. For example: Repeating sequences of ten 1s and ten 0s.

m 0 PPM frequency difference and/or 0° phase difference between the clock and data.

(6) Slow clock = data rate (Hz)/ Deserialization factor.

wW

(
2
3)
(4)
(%)

Figure 1-2 shows the DPA time specification with DPA PLL calibration enabled.

Figure 1-2. DPA Lock Time Specification with DPA PLL Calibration Enabled

rx_reset

- T g DPA Lock Time

A P

rx_dpa_locked

D T o S T
256 data ' 96 slow * 256 data ' 96 slow + 256 data .
transitions clock cycles transitions clock cycles transitions
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Figure 1-3 shows the LVDS Soft-CDR/ DPA sinusoidal jitter tolerance specifications
for Stratix III devices.

Figure 1-3. LVDS Soft-CDR/DPA Sinusiodal Jitter Tolerance Specification for Stratix Il Devices

LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Spec

25

85

—— Sl Jitter
Tolerance|
Spec

035

Jitter Amplitude (U1}

01

Ml R F3 F4
Jitter Frequency (Hz)

Table 1-27 lists the LVDS Soft-CDR/ DPA sinusiodal jitter mask values for Stratix III
devices.

Table 1-27. LVDS Soft-CDR/DPA Sinusoidal Jitter Mask Values for Stratix Il Devices

Jitter Frequency (Hz) Jitter Amplitude Unit
F1 10,000 25.000 ul
F2 17,565 25.000 ul
F3 1,493,000 0.350 ul
F4 50,000,000 0.350 ul

External Memory Interface Specifications

The following sections describe the external memory I/0O timing specifications and
the DLL and DQS block specifications.

<o For more information about the maximum clock rate support for external memory
interfaces with a half-rate or full-rate controller, refer to Section I1I: System Performance
Specifications of the External Memory Interfaces Handbook.

External Memory I/0 Timing Specifications

Table 1-28 and Table 1-29 list Stratix III device timing uncertainties on the read and
write data paths. Use these specifications to determine timing margins for source
synchronous paths between the Stratix IIl FPGA and the external memory device. For
more information, refer to the figure for “SW (sampling window)” in the “Glossary”
on page 1-326.
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Table 1-28. Sampling Window (SW)—Read Side (Note 1)

C2 C3, 13 C4, 14 C4L, 1AL C4aL, 1AL
I/n V[;m_=1.1 V V[;m_=1.1 V chL= 1.1 V chL= 1.1 V V[;m_= 0.9\'
Memory Type Standard Width
SW (ps) SW (ps) SW (ps) SW (ps) SW (ps)
Setup | Hold | Setup | Hold | Setup | Hold | Setup | Hold | Setup | Hold
DDR3 SDRAM (with 8or | 1 5.y x4,x8 | 172 | 296 | 234 | 296 | 257 | 311 | 257 | 311 | 257 | 311
10 tap phase offset, SSTL
300 MHz-400 MHz)
DDR3 SDRAM (with 15V | x4,x8 |30 | 213 | — | — | — [ — | — | — | — | —
Deskew circuitry,
401 MHz-533 MHz) SSTL
DDR3 SDRAM 1.5-V x4, x8 172 296 234 296 257 311 257 311 257 311
(Non-leveling interface) SSTL
DDR2 SDRAM Differential 1.8-V x4, x8 181 306 234 326 257 326 257 326 257 326
DQS SSTL
DDR2 SDRAM 1.8-V x4, x8 231 256 284 276 307 276 307 276 307 276
Single-ended DQS SSTL
DDR SDRAM 2.5-V x4, x8 231 256 284 261 307 261 307 261 307 261
Single-ended DQS SSTL
QDRI/Il+ SRAM 1.5-V x9, x18, | 261 286 314 291 337 291 337 291 337 291
HSTL x36
QDRII/Il+ SRAM 1.5-V x36 261 328 314 337 337 350 337 350 337 350
Emulation (2) HSTL
QDRI+ SRAM 1.8-V x9, x18, | 261 286 314 291 337 291 337 291 337 291
HSTL x36
QDRII/Il+ SRAM 1.8-V x36 261 328 314 337 337 350 337 350 337 350
Emulation (2) HSTL
RLDRAM || 1.5-V x9, x18 211 336 264 356 287 356 287 356 287 356
HSTL
RLDRAM II :ISST\( x9, x18 211 336 264 356 287 356 287 356 287 356

Notes to Table 1-28:

(1) The values apply to Column 1/0s, Row I/0s and Hybrid mode interface. Column 1/0s refer to top and bottom 1/0s. Hybrid mode refers to DQ/DQS groups

wrapping over Golumn I/0s and Row 1/0s of the device.

(2) Forimplementation, refer to the “Supporting x36 QDRI1+/QDRII SRAM Interfaces in the F780 and F1152-Pin Packages” section in the External Memory
Interfaces in Stratix /1l Devices chapter.
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Table 1-29. Transmitter Channel-to-Channel Skew (TCCS)—Write Side (Note 1) (Part 1 of 2)

C2 C3,13 C4, 14 C4aL, 1AL C4aL, 1AL
I/n ) chL=1-1 V chL=1-1 V chL= 1-1 V V[;[;L= 1-1 V V[;[;L= 0.9\'
Memory Type Standard Width
TCCS (ps) TCCS (ps) TCCS (ps) TCCS (ps) TCCS (ps)
lead | Lag | Llead | Lag | Lead | Lag | Lead | Lag | Lead | Lag
DDR3 SDRAM (with 15V | x4,x8 | 253 | 262 | — | — | — | — | — | — | — | —
Deskew circuitry,
401 MHz-533 MHz) SSTL
DDR3 SDRAM (8-tap 1.5-V x4,x8 | 293 | 284 | 341 | 332 | — | — | — | — | — | —
phase offset, SSTL
375 MHz-400 MHz)
DDR3 SDRAM (8-tap 15V | x4,x8 | 293 | 284 | 341 | 373 | — | — | — | — | — | —
phase offset, SSTL
360 MHz-375 MHz)
DDR3 SDRAM (10-tap 15-V x4,x8 | 169 | 470 | 217 | 496 | 258 | 528 | 258 | 528 | — | —
phase offset, SSTL
333 MHz-360 MHz)
DDR3 SDRAM (10-tap 15-V x4,x8 | 169 | 470 | 217 | 496 | 258 | 528 | 258 | 528 | — | —
phase offset, SSTL
300 MHz-333 MHz)
DDR3 SDRAM 1.5-V x4, x8 268 246 230 355 250 388 250 388 250 388
(Non-leveling interface) SSTL
DDR2 SDRAM Differential 1.8-V x4, x8 229 246 230 355 250 388 250 388 350 488
DQS SSTL
DDR2 SDRAM 1.8-V x4, x8 316 168 318 239 346 260 346 260 446 360
Single-ended DQS SSTL
DDR SDRAM 2.5-V x4, x8 313 157 315 222 343 242 343 242 443 342
Single-ended DQS SSTL
QDRIV/II+ SRAM 1.5-V x9, x18, | 290 278 292 388 315 421 315 421 415 521
HSTL x36

QDRII/Il+ SRAM 1.5-V x36 310 298 312 408 335 441 335 441 435 541
Emulation (2) HSTL
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Table 1-29. Transmitter Channel-to-Channel Skew (TCCS)—Write Side (Note 1) (Part 2 of 2)

C2 C3,13 C4,14 CAL, 1AL CAL, 14L
I/n chL=1-1 V chL=1-1 V chL= 1-1 V V[;[;L= 1-1 V V[;[;L= 0.9\'
Memory Type Standard Width
TCCS (ps) TCCS (ps) TCCS (ps) TCCS (ps) TCCS (ps)
lead | Lag | Llead | Lag | Lead | Lag | Lead | Lag | Lead | Lag
QDRII/Il+ SRAM 1.8-V x9, x18, 259 276 260 385 280 418 280 418 380 518
HSTL %36
QDRII/II+ SRAM 1.8-V x36 279 296 280 405 300 438 300 438 400 538
Emulation (2) HSTL
RLDRAM II 1.5-V x9, x18 290 278 292 388 315 421 315 421 415 521
HSTL
RLDRAM I] |1.|38T\|i x9, x18 259 276 260 385 280 418 280 418 380 518

Notes to Table 1-29:
(1) The values apply to Column 1/0s, Row I/0s, and Hybrid mode interfaces. Column I/0s refer to top and bottom 1/0s. Hybrid mode refers to DQ/DQS groups

wrapping over Golumn I/0s and Row 1/0s of the device.

(2) Forimplementation, refer to the “Supporting x36 QDRI1+/QDRII SRAM Interfaces in the F780 and F1152-Pin Packages” section in the External Memory
Interfaces in Stratix |1l Devices chapter.

Table 1-30. DLL Frequency Range Specifications for Stratix 11l Devices

DLL and DQS Logic Block Specifications
Table 1-30 lists the DLL frequency range specifications for Stratix III devices.

Frequency Range (MHz)
i " 3 | cam | oo Avallable Phase Shift Dzll;ll;“::ehra?:ls Bufl:grs .3351”(1 )
0 90-150 | 90—-140 | 90-120 | 90-120 | 22.5°,45° 67.5° 90° 16 Low
1 120-200 | 120-190 | 120-170 | 120-170 30°, 60°, 90°, 120° 12 Low
2 150 -240 | 150-230 | 150 —200 | 150-200 | 36°, 72°,108°, 144° 10 Low
3 180-300 | 180-290 | 180250 | 180-250 | 45°,90°,135°, 180° 8 Low
4 240-370 | 240-350 | 240-310 | 240-310 | 30°, 60°, 90°,120° 12 High
5 290 -450 | 290 -420 | 290 - 370 | 290-370 | 36°,72°,108°, 144° 10 High
6 360 -560 | 360 —530 | 360 —460 | 360-460 | 45°, 90°, 135°, 180° 8 High
7 470-740 | 470-700 | 470-610 | 470-610 | 60°, 120°, 180°, 240° 6 High

Note to Table 1-30:
(1) “Low” indicates a 6-bit DQS delay setting; “high” indicates a 5-bit DQS delay setting.
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Table 1-31 lists the average DQS phase offset delay per setting for Stratix III devices.

Table 1-31. Average DQS Phase Offset Delay per Setting for Stratix Ill Devices (Note 1), (2), (3)

Speed Grade Min Typ Max Unit
G2 7 10 13 ps
C3,13 7 11 15 ps
C4, 14 7 11.5 16 ps
C4L, 14L 7 11.5 16 ps

Notes to Table 1-31:
(1) The valid settings for phase offset are -64 to +63 for frequency modes 0 to 3 and -32 to +31 for frequency modes

410 6.

(2) The typical value equals the average of the minimum and maximum values.

(3) The delay settings are linear with a cumulative delay variation of + 20 ps for all speed grades. For example, when
using a C2 speed grade and applying 10° phase offset settings to a 90° phase shift at 400 MHz, the expected
minimum cumulative delay is [625 ps + (10*7 ps) - 20 ps] = 675 ps.

Table 1-32 lists the DQS phase shift error specification for DLL-delayed clock
(tDQSj’SERR) fOI‘ Stratix 111 deViceS.

Table 1-32. DQS Phase Shift Error Specification for DLL-Delayed Clock (tpas pserg) fOr Stratix I1l Devices (Note 1)

Numbernﬂuff?egs Delay c2 C3, 13 C4,C4L, 14, 14L Unit
1 13 14 15 ps
2 +26 +28 +30 ps
3 +39 +42 +45 ps
4 £52 +56 +60 ps

Note to Table 1-32:

(1) This error specification is the absolute maximum and minimum error. For example, skew on three DQS delay buffers in a G2 speed grade is

+ 39 ps.

Table 1-33 lists the memory output jitter specification for Stratix III devices.

Table 1-33. Memory Output Clock Jitter Specification for Stratix Ill Devices (Note 1), (2)

C2 C3, 13 C4, 14 C4L, 14L
Parameter Ng::fﬂ':k symbol | Vou=1.1V | Vou=11V | Vou=1.1V | Viu=1.1V | Ve =0.9V | Unit
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Clock period jitter Regional | tJIT(per) | =75 | 75 | -85 | 85 |-100| 100 | -100 | 100 |-120| 120 ps
Cycle-to-cycle period jitter | Regional | tJIT(cc) | -150 | 150 | -170 | 170 | -190 | 190 | -190 | 190 | -230 | 230 ps
Duty cycle jitter Regional |tJIT(duty) | -80 | 80 | -90 | 90 |-100| 100 | —100 | 100 |-140 | 140 ps
Clock period jitter Global | tJIT(per) | 113 | 113 | -128 | 128 | -150 | 150 | -150 | 150 | -180 | 180 ps
Cycle-to-cycle period jitter Global tIT(cc) | 225 | 225 |-255 | 255 | -285| 285 | —285 | 285 |-340 | 340 ps
Duty cycle jitter Global | tJIT(duty) | 120 | 120 | -135| 135 | 150 | 150 | -150 | 150 | -180 | 180 ps

Notes to Table 1-33:

(1) The memory output clock jitter measurements are for 200 consecutive clock cycles, as specified in the JEDEC DDR2/DDR3 standard.

(2) The clock jitter specification applies to memory output clock pins generated using differential signal-splitter and DDIO circuits clocked by a PLL output routed
on a regional or global clock network as specified. Altera recommends using the regional clock networks whenever possible.

© July 2010 Altera Corporation
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OCT Calibration Block Specifications

Table 1-34 lists the on-chip termination calibration block specifications for Stratix III
devices.

Table 1-34. On-Chip Termination Calibration Block Specification

Symbol Description Min | Typical | Max | Unit
OCTUSRCLK Clock required by OCT calibration blocks — — 20 MHz
— [ ow [~ [ e
I Number of OCTUSRCLK clock cycleg req.uired . 08 — | cycles

for OCT code to shift out per OCT calibration block
trs.ar Time required to dynamically switch from Rs to Rt — 2.5 — ns

1/0 Timing

Timing Model

DCD Specifications

Table 1-35 lists the worst case duty cycle distortion for Stratix III devices.

Table 1-35. Duty Cycle Distortion on Stratix Ill I/0 Pins (Note 1)

C2 C3 C4
Symbol Unit
Min | Max | Min | Max | Min | Max

Output Duty Cycle 45 55 45 55 45 55 %

Note to Table 1-35:

(1) The DCD specification applies to clock outputs from the PLLs, global clock tree, and IOE driving dedicated and
general-purpose 1/0 pins.

The following sections describe the timing models, preliminary and final timings, I/O
timing measurement methodology, I/O default capacitive loading, programmable
IOE delay, programmable output buffer delay, user I/O timing, and dedicated clock
pin timing.

The DirectDrive technology and MultiTrack interconnect ensure predictable
performance, accurate simulation, and accurate timing analysis across all Stratix III
device densities and speed grades. This section describes the performance of the
Stratix III device I/Os.

All specifications except the fast model are representative of worst-case supply
voltage and junction temperature conditions. Fast model specifications are
representative of best case process, supply voltage, and junction temperature
conditions.

The timing numbers listed in this section are extracted from the Quartus II software
version 8.1.
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Preliminary and Final Timing

Timing models can have either preliminary or final status. The Quartus II software
issues an informational message during design compilation if the timing models are
preliminary. Table 1-36 lists the status of the Stratix III device timing models.

Preliminary status means that the timing models are subject to change in future
Quartus II releases. Initially, timing numbers are created using simulation results,
process data, and other known parameters. Parts of the timing models may be
correlated to silicon measurements. Various tests are used to make the preliminary
numbers as close to the actual timing parameters as possible.

Final timing models are based on simulation models that are characterized versus the
actual device measurements under all allowable operating conditions. When the
timing models are final, all or most of the Stratix III family devices have been
completely characterized and no further changes to the timing model are expected.

Table 1-36. Timing Model Status for Stratix Il Devices

Device Preliminary Final
EP3SL50 —
EP3SL70 —
EP3SL110 —
EP3SL150 —
EP3SL200 -
EP3SL340 —
EP3SE50 —_
EP3SE80 —_
EP3SE110 —
EP3SE260 -

NI VA YANAY

1/0 Timing Measurement Methodology

Altera characterizes timing delays at the worst-case process, minimum voltage, and
maximum temperature for input register setup time (t,,) and hold time (t;,). The
Quartus II software uses the following equations to calculate t,, and t, timing for the
Stratix III devices input signals.

tsu =

+ data delay from the input pin to the input register
+ micro setup time of the input register
- clock delay from the input pin to the input register

th=

- data delay from the input pin to the input register
+ micro hold time of the input register
+ clock delay from the input pin to the input register

© July 2010 Altera Corporation Stratix 11l Device Handbook, Volume 2
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Figure 1-4 shows the setup and hold timing diagram for input registers.

Figure 1-4. Input Register Setup and Hold Timing Diagram

<— Input Data Delay —»

— —
micro tg,
— micro ty,

~— Input Clock Delay —»

For output timing, different I/O standards require different baseline loading
techniques for reporting timing delays. Altera characterizes timing delays with the
required termination for each I/0 standard and with 0 pF (except for PCI and PCI-X,
which use 10 pF) loading. The timing is specified up to the output pin of the FPGA
device. The Quartus II software calculates I/O timing for each I/O standard with a
default baseline loading as specified by the I/O standards.

The following measurements are made during device characterization. Altera
measures clock-to-output delays (t.,) at worst-case process, minimum voltage, and
maximum temperature (PVT) for default loading conditions listed in Table 1-37 on
page 1-34. The following equation describes clock-pin-to-output-pin timing for
Stratix III devices.

The t,, from the clock pin to the I/O pin =

+ delay from the clock pad to the I/O output register
+ IOE output register clock-to-output delay
+ delay from the output register to the output pin

Figure 1-5 shows the output register clock to output timing diagram.

Figure 1-5. Output Register Clock to Output Timing Diagram

Datain —> <] Output
Output Register i
Clock > micro tco
i« Clock pad to output —>i :+— Output Register to 4,
i Register delay : 3 output pin delay

Simulation using IBIS models is required to determine the delays on the PCB traces in
addition to the output pin delay timing reported by the Quartus II software and the
timing model in the Stratix III Device Handbook. Perform the following steps:

1. Simulate the output driver of choice into the generalized test setup using values
from Table 1-37.

2. Record the time to Vs at the far end of the PCB trace.

3. Simulate the output driver of choice into the actual PCB trace and load using the
appropriate IBIS model or capacitance value to represent the load.

4. Record the time to Vs at the far end of the PCB trace.
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5. Compare the results of steps 2 and 4. The increase or decrease in delay must be
added to or subtracted from the I/O Standard Output Adder delays to yield the
actual worst-case propagation delay (clock-to-output) of the PCB trace.

The Quartus II software reports the timing with the conditions listed in Table 1-37
using Equation 1-1 on page 1-7. Figure 1-6 shows the circuit that is represented by
the output timing of the Quartus II software.

Figure 1-6. Output Delay Timing Report Setup for Single-Ended Outputs and Dedicated Differential
Outputs (Note 1)

VT

Output,

—>
Output
O—n—,

Output

Buffer

Note to Figure 1-6:
(1) Output pintiming is reported at the output pin of the FPGA device. Additional delays for loading and board trace delay
must be accounted for with IBIS model simulations.

Figure 1-7 and Figure 1-8 show the circuit that is represented by the output timing of
the Quartus II software for differential outputs with single and multiple external
resistors, respectively.

Figure 1-7. Output Delay Timing Report Setup for Differential Outputs with Single External Resistor
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Figure 1-8. Output Delay Timing Report Setup for Differential Outputs with Three External Resistor
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Table 1-37. Output Timing Measurement Methodology for Output Pins (Part 1 of 3)
Loading and Termination Mea;t;::;nent
1/0 Standard
RS RI:l RT RP vl:l:lll vBBPIJ vl:l: vlT cL (pF) vMEAS (v)

3.3-V LVTTL — — — — 3.135 | 3.135 | 1.05 — 0 1.5675
3.3-V LVCMOS — — — — 3.135 | 3.135 | 1.05 — 0 1.5675
3.0-V LVTTL — — — — 2.85 2.85 1.05 — 0 1.425
3.0-V LVCMOS — — — — 2.85 2.85 1.05 — 0 1.425
2.5-V — — — — 2375 | 2375 | 1.05 — 0 1.1875
1.8-V — — — — 1.71 2.375 | 1.05 — 0 0.855
1.5-V — — — — 1425 | 2.375 | 1.05 — 0 0.7125
1.2-V — — — — 114 | 2375 | 1.05 — 0 0.57
PCI — — — — 2.85 2.85 1.05 — 10 1.425
PCI-X — — — — 2.85 2.85 1.05 — 10 1.425
SSTL-2 CLASS | 25 — 50 — 2325 | 2325 | 1.02 1.25 0 1.1625
SSTL-2 CLASS 1 25 — 25 — 2325 | 2325 | 1.02 1.25 0 1.1625
SSTL-18 CLASS | 25 — 50 — 166 | 2325 | 1.02 0.90 0 0.83
SSTL-18 CLASS I 25 — 25 — 166 | 2325 | 1.02 0.90 0 0.83
SSTL-15 CLASS | 25 — 50 — 1375 | 2.325 | 1.02 0.75 0 0.6875
SSTL-15 CLASS 1 25 — 25 — 1375 | 2.325 | 1.02 0.75 0 0.6875
1.8-V HSTL CLASS | — — 50 — 166 | 2325 | 1.02 0.90 0 0.83
1.8-V HSTL
CLASS Il — — 25 — 166 | 2325 | 1.02 0.90 0 0.83
1.5-V HSTL CLASS | — — 50 — 1375 | 2.325 | 1.02 0.75 0 0.6875
1.5-V HSTL
CLASS Il — — 25 — 1375 | 2.325 | 1.02 0.75 0 0.6875
1.2-V HSTL CLASS | — — 50 — 1.09 | 2325 | 1.02 0.60 0 0.545
1.2-V HSTL
CLASS Il — — 25 — 1.09 | 2325 | 1.02 0.60 0 0.545
Differential SSTL-2
CLASS | 25 — 50 — 2325 | 2325 | 1.02 1.25 0 1.1625
Differential SSTL-2
CLASS Il 25 — 25 — 2325 | 2325 | 1.02 1.25 0 1.1625
Differential SSTL-18
CLASS | 25 — 50 — 166 | 2325 | 1.02 0.90 0 0.83
Differential SSTL-18
CLASS Il 25 — 25 — 166 | 2325 | 1.02 0.90 0 0.83
1.8-V Differential
HSTL CLASS | — — 50 — 166 | 2325 | 1.02 0.90 0 0.83
1.8-V Differential
HSTL CLASS || — — 25 — 166 | 2325 | 1.02 0.90 0 0.83
1.5-V Differential
HSTL CLASS | — — 50 — 1375 | 2.325 | 1.02 0.75 0 0.6875
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Table 1-37. Output Timing Measurement Methodology for Output Pins (Part 2 of 3)

Loading and Termination Mea;t;z;nent
1/0 Standard
RS RI:l RT RP vl:l:lll vl:l:PI] vl:l: v]T cL (pF) vMEAS (v)
1.5-V Differential
HSTL CLASS II — — 25 — 1.375 | 2.325 | 1.02 0.75 0 0.6875
1.2-V Differential
HSTL CLASS | — — 50 — 1.09 | 2325 | 1.02 0.60 0 0.545
1.2-V Differential
HSTL CLASS II — — 25 — 1.09 | 2325 | 1.02 0.60 0 0.545
LVDS — 100 — — 2.325 | 2.325 | 1.02 — 0 1.1625
MINI-LVDS — 100 — — 2.325 | 2.325 | 1.02 — 0 1.1625
RSDS — 100 — — 2.325 | 2.325 | 1.02 — 0 1.1625
LVDS_E_1R — 100 — 120 | 2.325 | 2.325 | 1.02 — 0 1.1625
LVDS_E_3R 120 100 — 170 | 2.325 | 2.325 | 1.02 — 0 1.1625
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Table 1-37. Output Timing Measurement Methodology for Output Pins (Part 3 of 3)
Loading and Termination Mea;t;:ﬁ;nent
1/0 Standard
R; R, R, R. Veeo Veeen Vi Vi C, (pF) Viseas (V)
MINI-LVDS_E_1R — 100 — 120 | 2.325 | 2.325 | 1.02 — 0 1.1625
MINI-LVDS_E_3R 120 100 — 170 | 2.325 | 2.325 | 1.02 — 0 1.1625
RSDS_E_1R — 100 — 120 | 2.325 | 2.325 | 1.02 — 0 1.1625
RSDS_E_3R 120 100 — 170 | 2.325 | 2.325 | 1.02 — 0 1.1625
Notes to Table 1-37:
(1) Hyper transport is not supported by Stratix IIl devices.
(2) LVPECGL outputs are not supported by Stratix |1l devices.
(3) You can change the Quartus Il timing conditions using the Advanced I/0 Timing feature.
(4) Ve is nominally 1.1 V less 50 mV (1.05 V).
(5) Terminated 1/0 standards require an additional 30 mV IR drop on V¢ (1.02 V).
(6) Terminated /0 standards require an additional 50 mV IR drop on Vg and Veepp.
1/0 Default Capacitive Loading
Table 1-38 lists the default capacitive loading of various I/O standards.
Table 1-38. Default Loading of Various 1/0 Standards for Stratix 11l Devices (Part 1 of 2)
1/0 Standard Canactive | ynit
3.3-V LVTTL 0 pF
3.3-V LVCMOS 0 pF
3.0-V LVTTL 0 pF
3.0-V LVCMOS 0 pF
2.5-V LVTTL/LVCMOS 0 pF
1.8-V LVTTL/LVCMOS 0 pF
1.5-V LVTTL/LVCMOS 0 pF
3.0-V PCI 10 pF
3.0-V PCI-X 10 pF
SSTL-2 CLASS | 0 pF
SSTL-2 CLASS I 0 pF
SSTL-18 CLASS | 0 pF
SSTL-18 CLASS I 0 pF
1.5-V HSTL CLASS | 0 pF
1.5-V HSTL CLASS Il 0 pF
1.8-V HSTL CLASS | 0 pF
1.8-V HSTL CLASS Il 0 pF
1.2-V HSTL 0 pF
Differential SSTL-2 CLASS | 0 pF
Differential SSTL-2 CLASS Il 0 pF
Differential SSTL-18 CLASS | 0 pF
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Table 1-38. Default Loading of Various 1/0 Standards for Stratix 11l Devices (Part 2 of 2)
Capacitive .
1/0 Standard Load Unit
Differential SSTL-18 CLASS I 0 pF
1.8-V Differential HSTL CLASS | 0 pF
1.8-V Differential HSTL CLASS II 0 pF
1.5-V Differential HSTL CLASS | 0 pF
1.5-V Differential HSTL CLASS II 0 pF
1.2-V Differential HSTL CLASS | 0 pF
1.2-V Differential HSTL CLASS II 0 pF
LVDS 0 pF
Programmable 10E Delay

Table 1-39 lists the Stratix III IOE programmable delay settings.

Figure 7-7 in the Stratix III Device I/O Features chapter.

Table 1-39. IOE Programmable Delay for Stratix Il Devices (Nofe 1)

«o For more information about the annotation of delays in the IOE, refer to

Fast Model C2 C3 C4 caL I3 14 4L

L EIEZ23 23232323
parametor| A28 | gtigee | 2| 2w || R[S |

(2) = S = = > = = = = = =

Max | Max | Max | Max | Max | Max | Max | Max | Max | Max | Max

Offset | Offset | Offset | Offset | Offset | Offset | Offset | Offset | Offset | Offset | Offset
D1 15 0 442 | 491 748 | 829 | 916 | 871 833 | 870 | 957 | 915 | 833 | ps
D2 7 0 248 | 285 | 387 | 412 | 442 | 427 | 411 433 | 464 | 448 | 411 ps
D3 7 0 1625 | 1806 | 2747 | 3058 | 3371 | 3218 | 3084 | 3210 | 3540 | 3382 | 3084 | ps
D4 15 0 491 517 | 726 | 872 | 834 | 844 | 808 | 845 | 928 | 887 | 808 | ps
D5 15 0 452 | 503 | 764 | 801 930 | 837 | 850 | 839 | 977 | 932 | 850 | ps
D6 6 0 179 | 199 | 305 | 337 | 370 | 354 | 339 | 354 | 389 | 371 339 | ps

Notes to Table 1-39:

(1) You can set the parameter values in the Quartus Il software by selecting D1, D2, D3, D4, D5, and D6 in the Assignment Name column.
(2) The minimum offset represented in this table does not include the intrinsic delay.
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Programmable Output Buffer Delay

Table 140 lists the delay chain settings that control the rising and falling edge delays
of the output buffer. The default delay is 0 ps.

Table 1-40. Programmable Output Buffer Delay (Nofe 1)

Symhbol Parameter Typical Unit

0 (default) ps

Doyraur Rising and/or Falling 50 ps
Edge delay 100 ps

150 ps

Note to Table 1-40:

(1) You can set the programmable output buffer delay in the Quartus Il software by setting the Output Buffer Delay
Control assignment to either positive, negative, or both edges with the specific values stated in this table for the
Output Buffer Delay assignment.

User 1/0 Pin Timing

Table 1-41 through Table 1-140 list user I/O pin timing for Stratix III devices. I/O
buffer t,, t,, and t, are reported for the cases when the I/O clock is driven by a
non-PLL global clock (GCLK) and the PLL is driven by the global clock (GCLK-PLL).
For t,,, t,, and t,, using the regional clock, add the value from the adder tables listed
for each device to the GCLK/GCLK-PLL values for the device.

EP3SL50 I/0 Timing Parameters

Table 141 through Table 1-44 list the maximum I/O timing parameters for EP3SL50
devices for single-ended I/0O standards.

Table 141 lists the EP3SL50 column pins input timing parameters for single-ended
I/0 standards.

Table 1-41. EP3SL50 Column Pins Input Timing Parameters (Part 1 of 3)
"0 % Fast Model c2 c3 c4 caL I3 4 4L
Clock | E Units
Standard § |Wndustrial | Commercial | o5y | Ry | YTy | 99V | 0%V | 19V | 19V | 19V | 0%V
sCLK t, | -0.690 -0.689 | -1.004 | -1.103 | -1.311 | -1.266 | -1.627 | -1.103 | -1.311 | -1.266 | -1.627 | ns
33y t, | 0.816 0.814 | 1.182 | 1.304 | 1.531 | 1.475 | 1.830 | 1.304 | 1.531 | 1.475 | 1.830 | ns
LVTTL GCLK | tw | -0.975 -0.975 | -1.405|-1.532|-1.773 | -1.713 | -2.026 | -1.532 | -1.773 | -1.713 | -2.026 | ns
PLL | t, | 1.226 1226 | 1.774 | 1.947 | 2.232 | 2.148 | 2.471 | 1.947 | 2.232 | 2148 | 2.471 | ns
-y t, | -0.690 -0.689 | -1.004 | -1.103 | -1.311 | -1.266 | -1.627 [ -1.103 | -1.311 | -1.266 | -1.627 | ns
3.3-V t, | 0.816 0.814 | 1.182 | 1.304 | 1.531 | 1.475 | 1.830 | 1.304 | 1.531 | 1.475 | 1.830 | ns
LVCMOS | GoLk | tw | -0.975 -0.975 | -1.405 | -1.532 | -1.773 | -1.713 | -2.026 | -1.532 | -1.773 | -1.713 | -2.026 | ns
PLL | t, | 1.226 1226 | 1.774 | 1.947 | 2.232 | 2.148 | 2.471 | 1.947 | 2.232 | 2148 | 2.471 | ns
- t, | -0.701 -0.700 | -1.003 | -1.105 | -1.310 | -1.265 | -1.626 | -1.105 | -1.310 | -1.265 | -1.626 | ns
3.0V t, | 0.827 0.825 1.181 | 1.306 | 1.530 | 1.474 | 1.829 | 1.306 | 1.530 | 1.474 | 1.829 | ns
LVTTL GCLK | t. | -0.986 -0.986 | -1.404 | -1.534 | -1.772 | -1.712 | -2.025 | -1.534 | -1.772 | -1.712 | -2.025 | ns
PLL | t, | 1.237 1237 | 1.773 | 1.949 | 2.231 | 2.147 | 2.470 | 1.949 | 2.231 | 2147 | 2.470 | ns
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Table 1-41. EP3SL50 Column Pins Input Timing Parameters (Part 2 of 3)

o _i_'e Fast Model c2 c3 c4 c4L 13 4 4L

Standarg | ©10° § wtusn | commerein | Vg | Vg | Vg | Vg | M | e | Ve Ve | e |
S0LK t, | -0.701 -0.700 | -1.003 |-1.105 | -1.310 | -1.265 | -1.626 | -1.105 | -1.310 | -1.265 | -1.626 | ns

3.0V t, | 0.827 0.825 | 1.181 | 1.306 | 1.530 | 1.474 | 1.829 | 1.306 | 1.530 | 1.474 | 1.829 | ns
LVCMOS | oLk | t | -0.986 -0.986 | -1.404 |-1.534 | -1.772 | -1.712 | -2.025 | -1.534 | -1.772 | -1.712 | -2.025 | ns
PLL | t, | 1.237 1.237 | 1.773 | 1.949 | 2.231 | 2147 | 2470 | 1.949 | 2.231 | 2.147 | 2.470 | ns

t, | -0.696 -0.695 | -1.012 |-1.117 | -1.329 | -1.284 | -1.645 | -1.117 | -1.329 | -1.284 | -1.645 | ns

25y GoLK t, | 0.822 0.820 | 1.190 | 1.318 | 1.549 | 1.493 | 1.848 | 1.318 | 1.549 | 1.493 | 1.848 | ns
GOLK | tw | -0.981 -0.981 | -1.413 |-1.546 | -1.791 | -1.731 | -2.044 | -1.546 | -1.791 | -1.731 | -2.044 | ns

PLL | t, | 1.232 1232 | 1.782 | 1.961 | 2.250 | 2.166 | 2.489 | 1.961 | 2.250 | 2.166 | 2.489 | ns

S0LK t, | -0.716 -0.715 | -1.052 | -1.153 | -1.327 | -1.282 | -1.643 | -1.153 | -1.327 | -1.282 | -1.643 | ns

. t, | 0.844 0.842 | 1.230 | 1.354 | 1547 | 1.491 | 1.846 | 1.354 | 1.547 | 1.491 | 1.846 | ns
GOLK | tu | -1.003 -1.003 | -1.453 | -1.582 | -1.789 | -1.729 | -2.042 | -1.582 | -1.789 | -1.729 | -2.042 | ns

PLL |t | 1.256 1.256 | 1.822 | 1.997 | 2.248 | 2.164 | 2.487 | 1.997 | 2.248 | 2.164 | 2.487 | ns

t, | -0.706 -0.705 | -1.029 |-1.121 | -1.257 | -1.212 | -1.573 | -1.121 | -1.257 | -1.212 | -1.573 | ns

isy BeLK t, | 0.834 0.832 | 1.207 | 1.322 | 1.477 | 1.421 | 1776 | 1.322 | 1.477 | 1.421 | 1.776 | ns
GCLK | tw | -0.993 -0.993 | -1.430 | -1.550 | -1.719 | -1.659 | -1.972 | -1.550 | -1.719 | -1.659 | -1.972 | ns

PLL | t, | 1.246 1.246 | 1.799 | 1.965 | 2.178 | 2.094 | 2.417 | 1.965 | 2.178 | 2.094 | 2.417 | ns

t, | -0.654 -0.653 | -0.952 |-1.022 | -1.101 | -1.056 | -1.417 | -1.022 | -1.101 | -1.056 | -1.417 | ns

. GoLK t, | 0.782 0780 | 1.130 | 1.223 | 1.321 | 1.265 | 1.620 | 1.223 | 1.321 | 1.265 | 1.620 | ns
GOLK | tw | -0.941 -0.941 | -1.353 | -1.451 | -1.563 | -1.503 | -1.816 | -1.451 | -1.563 | -1.503 | -1.816 | ns

PLL | t, | 1.194 1194 | 1.722 | 1.866 | 2.022 | 1.938 | 2.261 | 1.866 | 2.022 | 1.938 | 2.261 | ns

S0LK t, | -0.625 -0.624 | -0.924 | -1.006 | -1.103 | -1.058 | -1.419 | -1.006 | -1.103 | -1.058 | -1.419 | ns

SSTL-2 t, | 0.753 0.751 1.102 | 1.207 | 1.323 | 1.267 | 1.622 | 1.207 | 1.323 | 1.267 | 1.622 | ns
CLASST | goLK | t | -0.912 -0.912  |-1.325 | -1.435 | -1.565 | -1.505 | -1.818 | -1.435 | -1.565 | -1.505 | -1.818 | ns
PLL |t | 1.165 1165 | 1.694 | 1.850 | 2.024 | 1.940 | 2.263 | 1.850 | 2.024 | 1.940 | 2.263 | ns

S0LK t, | -0.625 -0.624 | -0.924 |-1.006 | -1.103 | -1.058 | -1.419 | -1.006 | -1.103 | -1.058 | -1.419 | ns

SSTL-2 t, | 0.753 0.751 1.102 | 1.207 | 1.323 | 1.267 | 1.622 | 1.207 | 1.323 | 1.267 | 1.622 | ns
CLASSII | GoLK | tw | -0.912 -0.912 | -1.325 | -1.435 | -1.565 | -1.505 | -1.818 | -1.435 | -1.565 | -1.505 | -1.818 | ns
PLL | t, | 1.165 1165 | 1.694 | 1.850 | 2.024 | 1.940 | 2.263 | 1.850 | 2.024 | 1.940 | 2.263 | ns

t, | -0.619 -0.618 |-0.912 |-1.001 | -1.103 | -1.056 | -1.417 | -1.001 | -1.103 | -1.056 | -1.417 | ns

SSTL-18 GoLK t, | 0747 0.745 | 1.089 | 1.199 | 1.320 | 1.264 | 1.615 | 1.199 | 1.320 | 1.264 | 1615 | ns
CLASSI | GoLK | tw | -0.906 -0.906 | -1.312 | -1.427 | -1.562 | -1.500 | -1.816 | -1.427 | -1.562 | -1.500 | -1.816 | ns
PLL | t, | 1.159 1159 | 1.681 | 1.839 | 2.018 | 1.934 | 2.256 | 1.839 | 2.018 | 1.934 | 2.256 | ns

S0LK t, | -0.619 -0.618 |-0.912 |-1.001 | -1.103 | -1.056 | -1.417 | -1.001 | -1.103 | -1.056 | -1.417 | ns

SSTL-18 t, | 0747 0.745 | 1.089 | 1.199 | 1.320 | 1.264 | 1.615 | 1.199 | 1.320 | 1.264 | 1615 | ns
CLASSII | GoLK | t. | -0.906 -0.906 | -1.312 | -1.427 | -1.562 | -1.500 | -1.816 | -1.427 | -1.562 | -1.500 | -1.816 | ns
PLL |t | 1.159 1159 | 1.681 | 1.839 | 2.018 | 1.934 | 2.256 | 1.839 | 2.018 | 1.934 | 2.256 | ns

© July 2010 Altera Corporation

Stratix 11l Device Handbook, Volume 2




1-40 Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics
1/0 Timing
Table 1-41. EP3SL50 Column Pins Input Timing Parameters (Part 3 of 3)
o _i_'e Fast Model c2 c3 c4 caL 13 14 4L
standard | 0% | 2 | | commoren | Vg | Yy | Vo | Van | Ve | Vs | Ve | Ve | Vel |
sCLK t, | -0.608 -0.607 0.903 | -0.990 | -1.084 | -1.037 | -1.398 | -0.990 | -1.084 | -1.037 | -1.398 | ns
SSTL-15 t, | 0.736 0.734 1.079 | 1.188 | 1.301 | 1.245 | 1.596 | 1.188 | 1.301 | 1.245 | 1.596 | ns
CLASSI | GoLK | tw | -0.895 -0.895 1.301 | -1.416 | -1.543 | -1.481 | -1.797 | -1.416 | -1.543 | -1.481 | -1.797 | ns
PLL | t, | 1.148 1.148 1.669 | 1.828 | 1.999 | 1.915 | 2.237 | 1.828 | 1.999 | 1.915 | 2.237 | ns
S0LK t, | -0.608 -0.607 0.903 | -0.990 | -1.084 | -1.037 | -1.398 | -0.990 | -1.084 | -1.037 | -1.398 | ns
LSST\( t, | 0.736 0.734 1.079 | 1.188 | 1.301 | 1.245 | 1.596 | 1.188 | 1.301 | 1.245 | 1.596 | ns
CLASS| | GOLK | tw | -0.895 -0.895 1.301 | -1.416 | -1.543 | -1.481 | -1.797 | -1.416 | -1.543 | -1.481 | -1.797 | ns
PLL | t, | 1.148 1.148 1.669 | 1.828 | 1.999 | 1.915 | 2.237 | 1.828 | 1.999 | 1.915 | 2.237 | ns
-y t, | -0.619 -0.618  |-0.912 | -1.001 | -1.103 | -1.056 | -1.417 | -1.001 | -1.103 | -1.056 | -1.417 | ns
LSST\( t, | 0.747 0.745 1.089 | 1.199 | 1.320 | 1.264 | 1.615 | 1.199 | 1.320 | 1.264 | 1.615 | ns
CLASS Il | GOLK | tw | -0.906 -0.906 | -1.312 | -1.427 | -1.562 | -1.500 | -1.816 | -1.427 | -1.562 | -1.500 | -1.816 | ns
PLL | t, | 1.159 1.159 1.681 | 1.839 | 2.018 | 1.934 | 2.256 | 1.839 | 2.018 | 1.934 | 2.256 | ns
-y t, | -0.619 -0.618  |-0.912 | -1.001 | -1.103 | -1.056 | -1.417 | -1.001 | -1.103 | -1.056 | -1.417 | ns
1HS5T\Ii t, | 0.747 0.745 1.089 | 1.199 | 1.320 | 1.264 | 1.615 | 1.199 | 1.320 | 1.264 | 1.615 | ns
CLASS| | GOLK | tw | -0.906 -0.906 | -1.312 | -1.427 | -1.562 | -1.500 | -1.816 | -1.427 | -1.562 | -1.500 | -1.816 | ns
PLL | t, | 1.159 1.159 1.681 | 1.839 | 2.018 | 1.934 | 2.256 | 1.839 | 2.018 | 1.934 | 2.256 | ns
S0LK t, | -0.608 -0.607 0.903 | -0.990 | -1.084 | -1.037 | -1.398 | -0.990 | -1.084 | -1.037 | -1.398 | ns
LST\( t, | 0.736 0.734 1.079 | 1.188 | 1.301 | 1.245 | 1.596 | 1.188 | 1.301 | 1.245 | 1.596 | ns
CLASS I | GOLK | tw | -0.895 -0.895 1.301 | -1.416 | -1.543 | -1.481 | -1.797 | -1.416 | -1.543 | -1.481 | -1.797 | ns
PLL | t, | 1.148 1.148 1.669 | 1.828 | 1.999 | 1.915 | 2.237 | 1.828 | 1.999 | 1.915 | 2.237 | ns
-y t, | -0.608 -0.607 0.903 | -0.990 | -1.084 | -1.037 | -1.398 | -0.990 | -1.084 | -1.037 | -1.398 | ns
LSZT\( t, | 0.736 0.734 1.079 | 1.188 | 1.301 | 1.245 | 1.596 | 1.188 | 1.301 | 1.245 | 1.596 | ns
CLASS| | GOLK | tw | -0.895 -0.895 1.301 | -1.416 | -1.543 | -1.481 | -1.797 | -1.416 | -1.543 | -1.481 | -1.797 | ns
PLL | t, | 1.148 1.148 1.669 | 1.828 | 1.999 | 1.915 | 2.237 | 1.828 | 1.999 | 1.915 | 2.237 | ns
- t, | -0.596 -0.595 0.893 | -0.979 | -1.068 | -1.021 | -1.382 | -0.979 | -1.068 | -1.021 | -1.382 | ns
LSZT\( t, | 0.724 0.722 1.069 | 1.177 | 1.285 | 1.229 | 1.580 | 1.177 | 1.285 | 1.229 | 1.580 | ns
CLASS II | GOLK | tw | -0.883 -0.883 1.291 | -1.405 | -1.527 | -1.465 | -1.781 | -1.405 | -1.527 | -1.465 | -1.781 | ns
PLL | t, | 1.136 1.136 1.659 | 1.817 | 1.983 | 1.899 | 2.221 | 1.817 | 1.983 | 1.899 | 2.221 | ns
S0LK t, | -0.596 -0.595 0.893 | -0.979 | -1.068 | -1.021 | -1.382 | -0.979 | -1.068 | -1.021 | -1.382 | ns
3.0 POl t, | 0.724 0.722 1.069 | 1.177 | 1.285 | 1.229 | 1.580 | 1.177 | 1.285 | 1.229 | 1.580 | ns
GCLK | tw | -0.883 -0.883 1.291 | -1.405 | -1.527 | -1.465 | -1.781 | -1.405 | -1.527 | -1.465 | -1.781 | ns
PLL | t, | 1.136 1.136 1.659 | 1.817 | 1.983 | 1.899 | 2.221 | 1.817 | 1.983 | 1.899 | 2.221 | ns
-y t, | -0.701 -0.700 1.003 | -1.105 | -1.310 | -1.265 | -1.626 | -1.105 | -1.310 | -1.265 | -1.626 | ns
3.0V t, | 0.827 0.825 1.181 | 1.306 | 1.530 | 1.474 | 1.829 | 1.306 | 1.530 | 1.474 | 1.829 | ns
PCI-X GCLK | t. | -0.986 -0.986 1.404 | -1.534 | -1.772 | -1.712 | -2.025 | -1.534 | -1.772 | -1.712 | -2.025 | ns
PLL | t, | 1.237 1.237 1.773 | 1.949 | 2.231 | 2.147 | 2.470 | 1.949 | 2.231 | 2147 | 2470 | ns
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Table 1-42. EP3SL50 Row Pins Input Timing Parameters (Part 1 of 3)

Table 142 lists the EP3SL50 row pins input timing parameters for single-ended I/O
standards.

0 ;:3'5 Fast Model c2 c3 c4 caL I3 4 4L
standard| ©0% | £ | ool | commercial| Ve | Yoy | e | Ve | dan Ve Vs e |
S0LK t, | -0.884 -0.914 | -1.291 | -1.412 | -1.634 | -1.580 | -1.842 | -1.428 | -1.639 | -1.588 | -1.875 | ns
33y t, | 0.997 1.040 1.554 | 1.774 | 1.924 | 1.808 | 1.834 | 1.768 | 1.931 | 1.777 | 1.885 | ns
LVTTL GCLK | tw | 0910 0.917 1.476 | 1.619 | 1.864 | 1.796 | 2.057 | 1.645 | 1.878 | 1.814 | 2.090 | ns
PLL | t, | -0.661 -0.656 | -1.291 | -1.412 | -1.634 | -1.580 | -1.842 | -1.428 | -1.639 | -1.588 | -1.875 | ns
S0LK t, | -0.884 -0.914 | -1.291 | -1.412 | -1.634 | -1.580 | -1.842 | -1.428 | -1.639 | -1.588 | -1.875 | ns
33y t, | 0.997 1.040 1.554 | 1.774 | 1.924 | 1.808 | 1.834 | 1.768 | 1.931 | 1.777 | 1.885 | ns
LVCMOS | cork | t. | 0.910 0.917 1.476 | 1.619 | 1.864 | 1.796 | 2.057 | 1.645 | 1.878 | 1.814 | 2.090 | ns
PLL | t, | -0.661 -0.656 | -1.288 | -1.413 | -1.637 | -1.583 | -1.845 | -1.427 | -1.644 | -1.593 | -1.880 | ns
-y t, | -0.890 -0.925 | 1.473 | 1.620 | 1.867 | 1.799 | 2.060 | 1.644 | 1.883 | 1.819 | 2.095 | ns
3.0V t, | 1.003 1.051 -1.288 | -1.413 | -1.637 | -1.583 | -1.845 | -1.427 | -1.644 | -1.593 | -1.880 | ns
LVTTL GCLK | tw | 0.904 0.906 1.557 | 1.773 | 1.921 | 1.805 | 1.831 | 1.769 | 1.926 | 1.772 | 1.880 | ns
PLL | t, | -0.655 -0.645 | 1.473 | 1.620 | 1.867 | 1.799 | 2.060 | 1.644 | 1.883 | 1.819 | 2.095 | ns
S0LK t, | -0.890 -0.925 | 1.482 | 1.633 | 1.882 | 1.814 | 2.075 | 1.653 | 1.893 | 1.829 | 2.105 | ns
3.0V t, | 1.003 1.051 -1.297 | -1.426 | -1.652 | -1.598 | -1.860 | -1.436 | -1.654 | -1.603 | -1.890 | ns
LVCMOS | gotk | tw | 0.904 0.906 1.548 | 1.760 | 1.906 | 1.790 | 1.816 | 1.760 | 1.916 | 1.762 | 1.870 | ns
PLL | t, | -0.655 -0.645 | 1.482 | 1.633 | 1.882 | 1.814 | 2.075 | 1.653 | 1.893 | 1.829 | 2.105 | ns
-y t, | -0.878 -0.918 | 1.551 | 1.770 | 1.914 | 1.799 | 1.828 | 1.772 | 1.922 | 1.804 | 1.879 | ns
25y t, | 0.991 1.044 1.554 | 1.698 | 1.914 | 1.845 | 2111 | 1.718 | 1.928 | 1.862 | 2.141 | ns
GCLK | t. | 0.916 0.913 | -1.369 |-1.491 | -1.684 | -1.629 | -1.895 | -1.501 | -1.688 | -1.635 | -1.926 | ns
PLL | t, | -0.667 -0.652 | 1.551 | 1.770 | 1.914 | 1.799 | 1.828 | 1.772 | 1.922 | 1.804 | 1.879 | ns
-y t, | -0.940 -0.982 | 1575 | 1.802 | 1.982 | 1.867 | 1.896 | 1.803 | 1.987 | 1.869 | 1.944 | ns
. t, | 0.930 0.925 1.530 | 1.666 | 1.846 | 1.777 | 2.043 | 1.687 | 1.863 | 1.797 | 2.076 | ns
GCLK | t. | 1.054 1109 | -1.345|-1.459 | -1.616 | -1.561 | -1.827 | -1.470 | -1.623 | -1.570 | -1.861 | ns
PLL | t, | -0.930 -0.971 1.654 | 1.903 | 2141 | 2.026 | 2.055 | 1.899 | 2.142 | 2.024 | 2.099 | ns
S0LK t, | 0.940 0.936 1.451 | 1.565 | 1.687 | 1.618 | 1.884 | 1.591 | 1.708 | 1.642 | 1.921 | ns
sy t, | 1.044 1.098 | -1.266 | -1.358 | -1.457 | -1.402 | -1.668 | -1.374 | -1.468 | -1.415 | -1.706 | ns
GCLK | t. | -0.870 -0.918 | 1.634 | 1.869 | 2.126 | 2.010 | 2.036 | 1.872 | 2.133 | 1.979 | 2.087 | ns
PLL | t, 1.000 0.989 1.396 | 1.524 | 1.662 | 1.594 | 1.855 | 1.541 | 1.676 | 1.612 | 1.888 | ns
-y t, | 0.984 1.045 | -1.228 | -1.331 | -1.452 | -1.396 | -1.664 | -1.342 | -1.461 | -1.407 | -1.699 | ns
. t, | -0.821 -0.860 | 1.692 | -1.331 | -1.452 | -1.396 | -1.664 | -1.342 | -1.461 | -1.407 | -1.699 | ns
GCLK | t. | 0973 0.971 1.413 | 1.536 | 1.680 | 1.611 | 1.876 | 1.557 | 1.698 | 1.633 | 1.910 | ns
PLL | t, | 0935 0.987 |-1.228 | 1.930 | 2.146 | 2.032 | 2.059 | 1.931 | 2.149 | 2.032 | 2.106 | ns
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Table 1-42. EP3SL50 Row Pins Input Timing Parameters (Part 2 of 3)
0 ‘?5 Fast Model c2 c3 c4 c4L 13 4 4L
stamdard| O € | ntian | commerciat| Yo | Yoy | Vi | Ven | Ve | Ve | Ve | Ve |
sCLK t, | -0.821 -0.860 | 1.692 | 1.930 | 2.146 | 2.032 | 2.059 | 1.931 | 2.149 | 2.032 | 2.106 | ns
SSTL-2 t, | 0973 0.971 1.413 | -1.483 | -1.648 | -1.564 | -1.586 | -1.477 | -1.641 | -1.554 | -1.632 | ns
CLASS| | GoLK | tw | 0935 0.987 | -1.228 |-1.331 | -1.452 | -1.396 | -1.664 | -1.342 | -1.461 | -1.407 | -1.699 | ns
PLL | t, | -0.844 -0.883 1.692 | 1.536 | 1.680 | 1.611 | 1.876 | 1.557 | 1.698 | 1.633 | 1.910 | ns
S0LK t, | 1.026 1.024 1.413 | 1.930 | 2.146 | 2.032 | 2.059 | 1.931 | 2.149 | 2.032 | 2.106 | ns
SSTL-2 t, | 0958 1.010 | -1.228 | -1.483 | -1.648 | -1.564 | -1.586 | -1.477 | -1.641 | -1.554 | -1.632 | ns
CLASSII | GoLK | tw | -0.844 -0.883 | -1.309 | -1.321 | -1.434 | -1.378 | -1.646 | -1.331 | -1.444 | -1.390 | -1.682 | ns
PLL | t, 1.026 1.024 -1.213 | 1.526 | 1.662 | 1.593 | 1.858 | 1.546 | 1.681 | 1.616 | 1.893 | ns
-y t, | 0958 1.010 1.399 | 1.940 | 2.164 | 2.050 | 2.077 | 1.942 | 2.166 | 2.049 | 2.123 | ns
SSTL-18 t, | -0.830 -0.871 1.692 | 1.940 | 2.164 | 2.050 | 2.077 | 1.942 | 2.166 | 2.049 | 2.123 | ns
CLASS| | goLK | tw | 1.040 1.036 1.413 | -1.493 | -1.666 | -1.582 | -1.604 | -1.488 | -1.658 | -1.571 | -1.649 | ns
PLL | t, | 0944 0.998 | -1.228 |-1.321 | -1.434 | -1.378 | -1.646 | -1.331 | -1.444 | -1.390 | -1.682 | ns
-y t, | -0.844 -0.883 | 1.692 | -1.483 | -1.648 | -1.564 | -1.586 | -1.477 | -1.641 | -1.554 | -1.632 | ns
SSTL-18 t, | 1.026 1.024 1.413 | -1.331 | -1.452 | -1.396 | -1.664 | -1.342 | -1.461 | -1.407 | -1.699 | ns
CLASSII | GoLK | tw | 0.958 1.010 | -1.228 | 1.536 | 1.680 | 1.611 | 1.876 | 1.557 | 1.698 | 1.633 | 1.910 | ns
PLL | t, | -0.844 -0.883 | -1.309 | 1.930 | 2.146 | 2.032 | 2.059 | 1.931 | 2.149 | 2.032 | 2.106 | ns
S0LK t, | 1.026 1.024 | -1.213 | -1.483 | -1.648 | -1.564 | -1.586 | -1.477 | -1.641 | -1.554 | -1.632 | ns
SSTL-15 t, | 0958 1.010 1.399 | -1.331 | -1.452 | -1.396 | -1.664 | -1.342 | -1.461 | -1.407 | -1.699 | ns
CLASSI | goLK | tw | -0.830 -0.871 1.707 | 1.536 | 1.680 | 1.611 | 1.876 | 1.557 | 1.698 | 1.633 | 1.910 | ns
PLL | t, | 1.040 1.036 | -1.309 | 1.930 | 2.146 | 2.032 | 2.059 | 1.931 | 2.149 | 2.032 | 2.106 | ns
-y t, | 0.944 0.998 | -1.213 |-1.483 | -1.648 | -1.564 | -1.586 | -1.477 | -1.641 | -1.554 | -1.632 | ns
LSST\( t, | -0.830 -0.871 | -1.318 | 1.940 | 2.164 | 2.050 | 2.077 | 1.942 | 2.166 | 2.049 | 2123 | ns
CLASS| | GCLK | tw | 1.040 1.036 | -1.204 | -1.493 | -1.666 | -1.582 | -1.604 | -1.488 | -1.658 | -1.571 | -1.649 | ns
PLL | t, | 0944 0.998 1.390 | -1.321 | -1.434 | -1.378 | -1.646 | -1.331 | -1.444 | -1.390 | -1.682 | ns
-y t, | -0.821 -0.859 | 1.716 | 1.526 | 1.662 | 1.593 | 1.858 | 1.546 | 1.681 | 1.616 | 1.893 | ns
:{SST\( t, | 1.049 1.048 | -1.318 | 1.940 | 2.164 | 2.050 | 2.077 | 1.942 | 2.166 | 2.049 | 2.123 | ns
CLASS Il | GOLK | tw | 0.935 0.986 | -1.204 |-1.493 | -1.666 | -1.582 | -1.604 | -1.488 | -1.658 | -1.571 | -1.649 | ns
PLL | t, | -0.821 -0.859 | -1.318 | 1.950 | 2.180 | 2.066 | 2.093 | 1.951 | 2.182 | 2.065 | 2.139 | ns
S0LK t, | 1.049 1.048 | -1.288 | -1.503 | -1.682 | -1.598 | -1.620 | -1.497 | -1.674 | -1.587 | -1.665 | ns
I1-iS5T\Ii t, | 0935 0.986 1.557 | -1.311 | -1.418 | -1.362 | -1.630 | -1.322 | -1.428 | -1.374 | -1.666 | ns
CLASS| | GCLK | tw | -0.890 -0.925 | 1.473 | 1516 | 1.646 | 1.577 | 1.842 | 1.537 | 1.665 | 1.600 | 1.877 | ns
PLL | t, | 1.003 1.051 -1.288 | 1.950 | 2.180 | 2.066 | 2.093 | 1.951 | 2.182 | 2.065 | 2.139 | ns
-y t, | 0.904 0.906 1.557 | -1.503 | -1.682 | -1.598 | -1.620 | -1.497 | -1.674 | -1.587 | -1.665 | ns
I1-iS5T\Ii t, | -0.655 -0.645 | 1.473 |-1.311 | -1.418 | -1.362 | -1.630 | -1.322 | -1.428 | -1.374 | -1.666 | ns
CLASS Il | GCLK | tw | -0-890 -0.925 | 1.473 | 1516 | 1.646 | 1.577 | 1.842 | 1.537 | 1.665 | 1.600 | 1.877 | ns
PLL | t, | 1.003 1.051 1.473 | 1.950 | 2.180 | 2.066 | 2.093 | 1.951 | 2.182 | 2.065 | 2.139 | ns
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Table 1-42. EP3SL50 Row Pins Input Timing Parameters (Part 3 of 3)
0 _i_'e Fast Model c2 c3 c4 c4L 13 4 4L
standard| ©0% | £ | ool | commercial| Ve | Vg | Ve | Ve | dan Ve Vs e |
sCLK t, | 0.904 0.906 1.473 |-1.503 | -1.682 | -1.598 | -1.620 | -1.497 | -1.674 | -1.587 | -1.665 | ns
LSZT\( t, | -0.655 -0.645 | 1.473 |-1.311 | -1.418 | -1.362 | -1.630 | -1.322 | -1.428 | -1.374 | -1.666 | ns
CLASS| | GOLK | tw | -0.884 -0.914 | -1.291 | -1.412 | -1.634 | -1.580 | -1.842 | -1.428 | -1.639 | -1.588 | -1.875 | ns
PLL | t, | 0997 1.040 1.554 | 1.774 | 1.924 | 1.808 | 1.834 | 1.768 | 1.931 | 1.777 | 1.885 | ns
t, | 0910 0.917 1.476 | 1.619 | 1.864 | 1.796 | 2.057 | 1.645 | 1.878 | 1.814 | 2.090 | ns
LSZT\( GoLK t, | -0.661 -0.656 | -1.291 | -1.412 | -1.634 | -1.580 | -1.842 | -1.428 | -1.639 | -1.588 | -1.875 | ns
CLASS Il | GCLK | tw | -0.884 -0.914 | -1.291 | -1.412 | -1.634 | -1.580 | -1.842 | -1.428 | -1.639 | -1.588 | -1.875 | ns
PLL | t, | 0997 1.040 1.554 | 1.774 | 1.924 | 1.808 | 1.834 | 1.768 | 1.931 | 1.777 | 1.885 | ns
-y t, | 0910 0.917 1.476 | 1.619 | 1.864 | 1.796 | 2.057 | 1.645 | 1.878 | 1.814 | 2.090 | ns
3.0 POl t, | -0.661 -0.656 | -1.288 | -1.413 | -1.637 | -1.583 | -1.845 | -1.427 | -1.644 | -1.593 | -1.880 | ns
GCLK | t. | -0.890 -0.925 | 1.473 | 1.620 | 1.867 | 1.799 | 2.060 | 1.644 | 1.883 | 1.819 | 2.095 | ns
PLL | t, | 1.003 1.051 -1.288 | -1.413 | -1.637 | -1.583 | -1.845 | -1.427 | -1.644 | -1.593 | -1.880 | ns
-y t, | 0.904 0.906 1.557 | 1.773 | 1.921 | 1.805 | 1.831 | 1.769 | 1.926 | 1.772 | 1.880 | ns
3.0-V t, | -0.655 -0.645 | 1.473 | 1.620 | 1.867 | 1.799 | 2.060 | 1.644 | 1.883 | 1.819 | 2.095 | ns
PCI-X GCLK | tw | -0.890 -0.925 | 1.482 | 1.633 | 1.882 | 1.814 | 2.075 | 1.653 | 1.893 | 1.829 | 2.105 | ns
PLL | t, 1.003 1.051 -1.297 | -1.426 | -1.652 | -1.598 | -1.860 | -1.436 | -1.654 | -1.603 | -1.890 | ns
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1/0 Timing

Table 143 lists the EP3SL50 column pins output timing parameters for single-ended
I/0 standards.

Table 1-43. EP3SL50 Column Pins output Timing Parameters (Part 1 of 7)

=5 8 Fast Model C2 | €3 | Ca caL I3 4 4L
Stllgdggc'“k% Vs | Vgum | Vegm | Vegs | Vegs | Vo= | Vegm | Voge | Vo= | OMES
mar &8z § | Industrial | Commercial | {5 | 1%y | 157 | 13 | 08V | 13V | 13V | 17V | 05V
GCLK | t, | 3.168 3.156 4382 | 4.742 | 5210 | 5.092 | 5.294 | 4.742 | 5.210 | 5.092 | 5.294 | ns
4mA | GCLK
bl |t | 3524 3.524 4.905 | 5.304 | 5.820 | 5.677 | 5.944 | 5.304 | 5.820 | 5.677 | 5.944 | ns
GCLK | t, | 3.101 3.089 4.273 | 4.631 | 5.097 | 4.979 | 5.181 | 4.631 | 5.097 | 4979 | 5.181 | ns
8mA | GCLK
15y bl |t | 3457 3.457 4.796 | 5.193 | 5.707 | 5.564 | 5.831 | 5.193 | 5.707 | 5.564 | 5.831 | ns
LVTTL GCLK | t, | 3.015 3.003 4170 | 4.532 | 5.005 | 4.887 | 5.089 | 4.532 | 5.005 | 4.887 | 5.089 | ns
12mA | GCLK
bl |t | 3371 3.371 4692 | 5.094 | 5.615 | 5.472 | 5.739 | 5.094 | 5.615 | 5.472 | 5.739 | ns
GCLK | t, | 3.008 2.996 4153 | 4.504 | 4.964 | 4.846 | 5.048 | 4.504 | 4.964 | 4.846 | 5.048 | ns
16mA | GCLK
bl | te| 3364 3.364 4.675 | 5.066 | 5574 | 5.431 | 5.698 | 5.066 | 5.574 | 5.431 | 5.698 | ns
GCLK | t, | 3.174 3.162 4387 | 4.747 | 5217 | 5.099 | 5.301 | 4.747 | 5.217 | 5.099 | 5.301 | ns
4mA | GCLK
bl | te| 3530 3.530 4.909 | 5.309 | 5.827 | 5.684 | 5.951 | 5.309 | 5.827 | 5.684 | 5.951 | ns
GCLK | t, | 3.019 3.007 4.180 | 4.549 | 5.016 | 4.898 | 5.100 | 4.549 | 5.016 | 4.898 | 5.100 | ns
8mA | GCLK
35y bl |t | 3375 3.375 4702 | 5.111 | 5.626 | 5.483 | 5.750 | 5.111 | 5.626 | 5.483 | 5.750 | ns
LVCMOS GCLK |t, | 3.026 3.014 4174 | 4528 | 4.990 | 4.872 | 5.074 | 4.528 | 4.990 | 4.872 | 5.074 | ns
12mA | GCLK
pLL |te| 3382 3.382 4.696 | 5.090 | 5.600 | 5.457 | 5.724 | 5.090 | 5.600 | 5.457 | 5.724 | ns
GCLK | t, | 3.010 2.998 4.151 | 4503 | 4.961 | 4.843 | 5.045 | 4.503 | 4.961 | 4.843 | 5.045 | ns
16mA | GCLK
bl | te| 3:366 3.366 4.674 | 5.065 | 5571 | 5.428 | 5.695 | 5.065 | 5.571 | 5.428 | 5.695 | ns
GCLK |t, | 3.132 3.120 4349 | 4710 | 5.177 | 5.059 | 5.261 | 4.710 | 5.177 | 5.059 | 5.261 | ns
4mA | GCLK
bl | te| 3488 3.488 4872 | 5.272 | 5.787 | 5.644 | 5.911 | 5.272 | 5.787 | 5.644 | 5.911 | ns
GCLK | t, | 3.021 3.009 4219 | 4576 | 5.040 | 4.923 | 5.122 | 4.576 | 5.040 | 4.923 | 5.122 | ns
8mA | GCLK
50 bl |t | 3377 3.377 4.742 | 5.138 | 5.650 | 5.508 | 5.773 | 5.138 | 5.650 | 5508 | 5.773 | ns
LVITL GOLK | t, | 2.985 2.973 4156 | 4.507 | 4.966 | 4.849 | 5.049 | 4.507 | 4.966 | 4.849 | 5.049 | ns
12mA | GCLK
bl |t | 3341 3.341 4.679 | 5.069 | 5.576 | 5.434 | 5.699 | 5.069 | 5.576 | 5.434 | 5.699 | ns
GCLK |t, | 2967 2.955 4127 | 4479 | 4937 | 4.819 | 5.021 | 4.479 | 4.937 | 4.819 | 5.021 | ns
16mA | GCLK
pLL |te| 3323 3.323 4650 | 5.041 | 5547 | 5.404 | 5.671 | 5.041 | 5.547 | 5.404 | 5.671 | ns
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Table 1-43. EP3SL50 Column Pins output Timing Parameters (Part 2 of 7)
=S s Fast Model c2 | C3 | c4 caL 13 14 4L
/o s % Clock £ Units
Standard | 3 & § | Industrial | commercial | 5y | {55 | 1%y | 1%V | 0%Y | 19 | 197 | 197 | 0%V
GCLK | t, 3.046 3.034 4.253 | 4.610 | 5.075 | 4.958 | 5.157 | 4.610 | 5.075 | 4.958 | 5.157 | ns
4mA
GPCLLLK teo 3.402 3.402 4776 | 5.172 | 5.685 | 5.543 | 5.808 | 5.172 | 5.685 | 5.543 | 5.808 | ns
GCLK | t, 2.967 2.955 4130 | 4.481 | 4.940 | 4.823 | 5.022 | 4.481 | 4.940 | 4.823 | 5.022 | ns
8mA | GCLK
20 PLL teo 3.323 3.323 4.652 | 5.043 | 5.550 | 5.408 | 5.673 | 5.043 | 5.550 | 5.408 | 5.673 | ns
LVCMOS GCLK | t, 2.962 2.950 4122 | 4474 | 4931 | 4813 | 5.015 | 4474 | 4931 | 4813 | 5.015| ns
12mA | GCLK
PLL te 3.318 3.318 4.645 | 5.036 | 5.541 | 5.398 | 5.665 | 5.036 | 5.541 | 5.398 | 5.665 | ns
GCLK | t, 2.953 2.941 4108 | 4.459 | 4.916 | 4.798 | 5.000 | 4.459 | 4.916 | 4.798 | 5.000 | ns
16mA | GCLK
PLL teo 3.309 3.309 4.631 | 5.021 | 5.526 | 5.383 | 5.650 | 5.021 | 5.526 | 5.383 | 5.650 | ns
GCLK | t, 3.168 3.156 4.460 | 4.837 | 5.322 | 5.205 | 5.405 | 4.837 | 5.322 | 5.205 | 5.405 | ns
4mA | GCLK
PLL te 3.524 3.524 4.983 | 5.399 | 5.932 | 5.790 | 6.055 | 5.399 | 5.932 | 5.790 | 6.055 | ns
GCLK | t 3.068 3.056 4341 | 4711 | 5190 | 5.073 | 5.272 | 4.711 | 5190 | 5.073 | 5.272 | ns
8mA | GCLK
PLL te 3.424 3.424 4.864 | 5.273 | 5.800 | 5.658 | 5.923 | 5.273 | 5.800 | 5.658 | 5.923 | ns
25V
GCLK | t 3.024 3.012 4.254 | 4.620 | 5.094 | 4.976 | 5.178 | 4.620 | 5.094 | 4976 | 5178 | ns
12mA | GCLK
PLL te 3.380 3.380 4777 | 5.182 | 5.704 | 5.561 | 5.828 | 5.182 | 5.704 | 5.561 | 5.828 | ns
GCLK | t, 2.986 2.974 4215 | 4.578 | 5.051 | 4.933 | 5.135 | 4.578 | 5.051 | 4933 | 5.135 | ns
16mA | GCLK
PLL te 3.342 3.342 4.738 | 5.140 | 5.661 | 5.518 | 5.785 | 5.140 | 5.661 | 5.518 | 5.785 | ns
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Table 1-43. EP3SL50 Column Pins output Timing Parameters (Part 3 of 7)
=S s Fast Model c2 | C3 | c4 caL 13 14 4L
Sta:{gard £ § | Clock | £ Veus | V= | Veum | Veu= | Veu= | Veu= | Veus | Veu= | Veg= | OIS
& o | Industrial | Commercial | {75y | 15y | 15v | 13v | 09v | 17v | 13V | 13v | 08V
GCOLK | t,, 3.359 3.347 4,782 | 5.197 | 5.726 | 5.608 | 5.810 | 5.197 | 5.726 | 5.608 | 5.810 | ns
2mA
GPCLLLK teo 3.715 3.715 5.304 | 5.759 | 6.336 | 6.193 | 6.460 | 5.759 | 6.336 | 6.193 | 6.460 | ns
GCOLK | t,, 3.178 3.166 4503 | 4.888 | 5.379 | 5.262 | 5.461 | 4.888 | 5.379 | 5.262 | 5.461 | ns
4mA | GCLK
PLL te 3.534 3.534 5.025 | 5.450 | 5.989 | 5.847 | 6.112 | 5.450 | 5.989 | 5.847 | 6.112 | ns
GCLK | t,, 3.096 3.084 4396 | 4.773 | 5.268 | 5.150 | 5.352 | 4.773 | 5.268 | 5.150 | 5.352 | ns
6mA | GCLK
PLL te 3.452 3.452 4,918 | 5.335 | 5.878 | 5.735 | 6.002 | 5.335 | 5.878 | 5.735 | 6.002 | ns
18V
GCLK | t,, 3.076 3.064 4337 | 4.719 | 5.202 | 5.084 | 5.286 | 4.719 | 5.202 | 5.084 | 5.286 | ns
8mA | GCLK
PLL teo 3.432 3.432 4.860 | 5.281 | 5.812 | 5.669 | 5.936 | 5.281 | 5.812 | 5.669 | 5.936 | ns
GCLK | t,, 3.013 3.001 4276 | 4.644 | 5121 | 5.003 | 5.205 | 4.644 | 5.121 | 5.003 | 5.205 | ns
10mA | GCLK
PLL te 3.369 3.369 4799 | 5.206 | 5.731 | 5.588 | 5.855 | 5.206 | 5.731 | 5.588 | 5.855 | ns
GCLK | tg, 2.995 2.983 4.256 | 4.623 | 5.098 | 4.980 | 5.182 | 4.623 | 5.098 | 4.980 | 5.182 | ns
12mA | GCLK
PLL te 3.351 3.351 4778 | 5.185 | 5.708 | 5.565 | 5.832 | 5.185 | 5.708 | 5.565 | 5.832 | ns
GCLK | tg, 3.305 3.293 4,710 | 5.129 | 5.664 | 5.546 | 5.748 | 5.129 | 5.664 | 5.546 | 5.748 | ns
2mA | GCLK
PLL te 3.661 3.661 5.233 | 5.691 | 6.274 | 6.131 | 6.398 | 5.691 | 6.274 | 6.131 | 6.398 | ns
GCLK | t,, 3.093 3.081 4391 | 4.773 | 5.272 | 5.154 | 5.356 | 4.773 | 5.272 | 5.154 | 5.356 | ns
4mA | GCLK
PLL teo 3.449 3.449 4,914 | 5.335 | 5.882 | 5.739 | 6.006 | 5.335 | 5.882 | 5.739 | 6.006 | ns
GCLK | t,, 3.068 3.056 4324 | 4,713 | 5.205 | 5.087 | 5.289 | 4.713 | 5.205 | 5.087 | 5.289 | ns
6mA | GCLK
PLL teo 3.424 3.424 4847 | 5.275 | 5.815 | 5.672 | 5.939 | 5.275 | 5.815| 5672 | 5.939 | ns
15V
GCLK | t,, 3.057 3.045 4307 | 4.688 | 5.185 | 5.067 | 5.269 | 4.688 | 5.185 | 5.067 | 5.269 | ns
8mA | GCLK
PLL te 3.413 3.413 4830 | 5.250 | 5.795 | 5.652 | 5.919 | 5.250 | 5.795 | 5.652 | 5.919 | ns
GCLK | t,, 3.002 2.990 4.269 | 4.637 | 5115 | 4.997 | 5199 | 4.637 | 5.115| 4997 | 5199 | ns
10mA | GCLK
PLL teo 3.358 3.358 4792 | 5.199 | 5.725 | 5.582 | 5.849 | 5.199 | 5.725 | 5.582 | 5.849 | ns
GCLK | t,, 2.997 2.985 4.253 | 4.626 | 5.104 | 4.986 | 5.188 | 4.626 | 5.104 | 4.986 | 5.183 | ns
12mA | GCLK
PLL teo 3.353 3.353 4775 | 5.188 | 5.714 | 5571 | 5.838 | 5.188 | 5.714 | 5.571 | 5.838 | ns
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1/0 Timing
Table 1-43. EP3SL50 Column Pins output Timing Parameters (Part 4 of 7)
=S s Fast Model c2 | C3 | c4 caL 13 14 4L
/o 9.:’% Clock £ Units
Standard | 3 2| " | £ | ndustril | commercial| Yoig | Vo | Yo | Ve | Mg | Vag | Yo | Mg | Voo
GOLK | 1. | 3.221 3209 | 4.636 | 5.065 | 5.608 | 5.490 | 5.692 | 5.065 | 5.608 | 5490 | 5.692 | ns
2mA
GPCLLLK | 3577 3577 | 5159 | 5.627 | 6218 | 6.075 | 6.342 | 5.627 | 6.218 | 6.075 | 6.342 | ns
GOLK | 1, | 3.098 3086 | 4411 | 4.803 | 5322 | 5.204 | 5.406 | 4.803 | 5.322 | 5204 | 5.406 | ns
4mA [ GOLK
ot | 3454 3454 | 4.933 | 5.365 | 5.932 | 5.789 | 6.056 | 5.365 | 5.932 | 5.789 | 6.056 | ns
1.2V
GCLK | t, | 3.060 3048 | 4318 | 4714 | 5209 | 5.091 | 5293 | 4714 | 5.209 | 5.091 | 5293 | ns
6mA | GOLK
SR 3416 | 4.841 | 5276 | 5.819 | 5.676 | 5.943 | 5.276 | 5.819 | 5676 | 5.943 | ns
GOLK | t, | 3.013 3001 | 4.290 | 4.665 | 5153 | 5.035 | 5237 | 4.665 | 5.153 | 5.035 | 5.237 | ns
8mA | GOLK
| 3369 3369 | 4.813 | 5.227 | 5763 | 5.620 | 5.887 | 5.227 | 5.763 | 5.620 | 5.887 | ns
GOLK | t, | 3.013 3001 | 4247 | 4612 | 5084 | 4.966 | 5168 | 4.612 | 5.084 | 4.966 | 5.168 | ns
8mA | GOLK
ot | 3369 3369 | 4.770 | 5174 | 5694 | 5551 | 5.818 | 5.174 | 5.694 | 5551 | 5.818 | ns
s GCLK | 1, | 3.010 2998 | 4.244 | 4609 | 5.080 | 4.962 | 5164 | 4.609 | 5.080 | 4962 | 5164 | ns
- 10mA
cLAss1 | " GPCLLLK i, | 3366 3366 | 4767 | 5.171 | 5690 | 5.547 | 5.814 | 5171 | 5.690 | 5547 | 5.814 | ns
GOLK | t, | 3.008 2996 | 4244 | 4610 | 5081 | 4.963 | 5165 | 4.610 | 5.081 | 4963 | 5165 | ns
12mA | GOLK
-t | 3364 3364 | 4.767 | 5172 | 5691 | 5548 | 5.815 | 5.172 | 5.691 | 5548 | 5.815 | ns
s GOLK | 1, | 2.999 2987 | 4.230 | 4594 | 5.066 | 4.948 | 5150 | 4.594 | 5.066 | 4948 | 5150 | ns
g 16mA
cLass 1l | o GPCLLLK i, | 3355 3355 | 4752 | 5.156 | 5.676 | 5.533 | 5.800 | 5.156 | 5.676 | 5.533 | 5.800 | ns
GOLK | 1, | 3.020 3008 | 4.259 | 4.626 | 5100 | 4.982 | 5184 | 4.626 | 5.100 | 4982 | 5.184 | ns
4mA [ GOLK
| 3376 3376 | 4.782 | 5.188 | 5710 | 5567 | 5.834 | 5.188 | 5.710 | 5567 | 5.834 | ns
GCLK | 1, | 3.016 3004 | 4.257 | 4624 | 5008 | 4.980 | 5182 | 4.624 | 5.098 | 4980 | 5.182 | ns
6mA | GOLK
S| san 3372 | 4.780 | 5.186 | 5.708 | 5565 | 5.832 | 5.186 | 5.708 | 5565 | 5.832 | ns
e GOLK | t, | 3.005 2993 | 4247 | 4615 | 5089 | 4971 | 5173 | 4.615 | 5.089 | 4971 | 5173 | ns
§ 8mA
cLasst | °™ GPCLLLK i, | 3361 3361 | 4.770 | 5.177 | 5.699 | 5556 | 5.823 | 5.177 | 5.699 | 5556 | 5.823 | ns
GOLK | v, | 2.994 2982 | 4.235 | 4602 | 5076 | 4.958 | 5160 | 4.602 | 5.076 | 4958 | 5160 | ns
10mA | GCLK
o | 3350 3350 | 4.757 | 5.164 | 5.686 | 5543 | 5.810 | 5.164 | 5.686 | 5543 | 5.810 | ns
GOLK | v, | 2.994 2982 | 4.234 | 4602 | 5076 | 4.958 | 5160 | 4.602 | 5.076 | 4958 | 5160 | ns
12mA | GOLK
| 3350 3350 | 4.757 | 5.164 | 5.686 | 5543 | 5.810 | 5.164 | 5.686 | 5543 | 5.810 | ns
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Table 1-43. EP3SL50 Column Pins output Timing Parameters (Part 5 of 7)
=S s Fast Model c2 | C3 | c4 caL 13 14 4L
Stllgd £ 5 | clock | £ Veur | Ve | Veos | Vems | Veus | Vems | Ve | Vens | Vegs | DTS
andart | 3 § | ndustrial | Commercial | 15 | 1% | 1% [ 19V | 08V | 19 [ 197 | 137 | 057
GCLK | t,, 3.000 2.988 4.233 | 4599 | 5.071 | 4.953 | 5.155 | 4.599 | 5.071 | 4.953 | 5.155 | ns
8mA
GCLK teo 3.356 3.356 4.756 | 5.161 | 5.681 | 5.538 | 5.805 | 5.161 | 5.681 | 5.538 | 5.805 | ns
SSTL-18 PLL
CLASS I GCLK | t,, 3.003 2.991 4.241 | 4608 | 5.083 | 4.965 | 5.167 | 4.608 | 5.083 | 4.965 | 5.167 | ns
16mA | GCLK
PLL teo 3.359 3.359 4.764 | 5170 | 5.693 | 5.550 | 5.817 | 5.170 | 5.693 | 5.550 | 5.817 | ns
GCLK | t,, 3.024 3.012 4.269 | 4.638 | 5.113 | 4.995 | 5197 | 4.638 | 5.113 | 4.995 | 5197 | ns
4mA | GCLK
PLL teo 3.380 3.380 4.791 | 5.200 | 5.723 | 5.580 | 5.847 | 5.200 | 5.723 | 5.580 | 5.847 | ns
GCLK | t,, 3.010 2.998 4.258 | 4.628 | 5.104 | 4.986 | 5.188 | 4.628 | 5.104 | 4.986 | 5.188 | ns
6mA | GCLK
PLL teo 3.366 3.366 4.781 | 5190 | 5.714 | 5.571 | 5.838 | 5.190 | 5.714 | 5.571 | 5.838 | ns
SSTL-15 GCLK | t,, 2.999 2.987 4.245 | 4614 | 5.090 | 4.972 | 5174 | 4.614 | 5.090 | 4.972 | 5174 | ns
§ 8mA
CLASS | GCLK teo 3.355 3.355 4.767 | 5.176 | 5.700 | 5.557 | 5.824 | 5.176 | 5.700 | 5.557 | 5.824 | ns
PLL
GCLK | t,, 2.998 2.986 4.248 | 4617 | 5.094 | 4.976 | 5178 | 4.617 | 5.094 | 4.976 | 5.178 | ns
10mA | GCLK
PLL teo 3.354 3.354 4.770 | 5179 | 5.704 | 5.561 | 5.828 | 5.179 | 5.704 | 5.561 | 5.828 | ns
GCLK | t,, 2.995 2.983 4.242 | 4612 | 5.088 | 4.970 | 5.172 | 4.612 | 5.088 | 4.970 | 5.172 | ns
12mA | GCLK
PLL teo 3.351 3.351 4.765 | 5.174 | 5.698 | 5.555 | 5.822 | 5.174 | 5.698 | 5.555 | 5.822 | ns
GCLK | t,, 2.997 2.985 4.231 | 4598 | 5.071 | 4.953 | 5.155 | 4.598 | 5.071 | 4.953 | 5.155 | ns
8mA | GCLK
teo 3.353 3.353 4.754 | 5.160 | 5.681 | 5.538 | 5.805 | 5.160 | 5.681 | 5.538 | 5.805 | ns
SSTL-15 PLL
CLASS I GCLK | t,, 3.000 2.988 4.238 | 4.607 | 5.082 | 4.964 | 5.166 | 4.607 | 5.082 | 4.964 | 5.166 | ns
16mA | GCLK
PLL teo 3.356 3.356 4.761 | 5.169 | 5.692 | 5.549 | 5.816 | 5.169 | 5.692 | 5.549 | 5.816 | ns
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1/0 Timing
Table 1-43. EP3SL50 Column Pins output Timing Parameters (Part 6 of 7)
=S s Fast Model c2 | C3 | c4 caL 13 14 4L
/o s % Clock £ Units
Standard | 3 & § | Industrial | commercial | 5y | {55 | 1%y | 1%V | 0%Y | 19 | 197 | 197 | 0%V
GCOLK | t,, 3.007 2.995 4,233 | 4598 | 5.069 | 4.951 | 5.153 | 4.598 | 5.069 | 4.951 | 5.153 | ns
4mA
GPCLLLK too 3.363 3.363 4,756 | 5.160 | 5.679 | 5.536 | 5.803 | 5.160 | 5.679 | 5.536 | 5.803 | ns
GCLK | t,, 3.000 2.988 4,231 | 4596 | 5.068 | 4.950 | 5.152 | 4.596 | 5.068 | 4.950 | 5.152 | ns
6mA | GCLK
PLL teo 3.356 3.356 4,754 | 5158 | 5.678 | 5.535 | 5.802 | 5.158 | 5.678 | 5.535 | 5.802 | ns
1.8-V GCLK | t,, 2.992 2.980 4,224 | 4589 | 5.061 | 4.943 | 5.145 | 4.589 | 5.061 | 4.943 | 5145 | ns
HSTL 8mA | GCLK
CLASS | PLL [ 3.348 3.348 4,746 | 5.151 | 5.671 | 5.528 | 5.795 | 5.151 | 5.671 | 5.528 | 5.795 | ns
GCLK | t,, 2.995 2.983 4,227 | 4592 | 5.065 | 4.947 | 5.149 | 4.592 | 5.065 | 4.947 | 5149 | ns
10mA | GCLK
PLL [ 3.351 3.351 4,749 | 5154 | 5675 | 5.532 | 5.799 | 5.154 | 5.675 | 5.532 | 5.799 | ns
GCLK | t,, 2.992 2.980 4,229 | 4596 | 5.069 | 4.951 | 5.153 | 4.596 | 5.069 | 4.951 | 5,153 | ns
12mA | GCLK
PLL [ 3.348 3.348 4,752 | 5.158 | 5.679 | 5.536 | 5.803 | 5.158 | 5.679 | 5.536 | 5.803 | ns
1.8V GCLK | tg, 3.000 2.988 4,228 | 4593 | 5.065 | 4.947 | 5.149 | 4.593 | 5.065 | 4.947 | 5149 | ns
HSTL 16mA | GCLK
CLASS Il PLL [ 3.356 3.356 4,751 | 5155 | 5.675 | 5.532 | 5.799 | 5.155 | 5.675 | 5.532 | 5.799 | ns
GCLK | tg, 3.012 3.000 4,242 | 4,608 | 5.080 | 4.962 | 5.164 | 4.608 | 5.080 | 4.962 | 5.164 | ns
4mA | GCLK
PLL [ 3.368 3.368 4,764 | 5170 | 5.690 | 5.547 | 5.814 | 5.170 | 5.690 | 5.547 | 5.814 | ns
GCLK | t,, 3.008 2.996 4,243 | 4609 | 5.083 | 4.965 | 5.167 | 4.609 | 5.083 | 4.965 | 5.167 | ns
6mA | GCLK
PLL [ 3.364 3.364 4,765 | 5171 | 5.693 | 5.550 | 5.817 | 5.171 | 5.693 | 5.550 | 5.817 | ns
1.5-V GCLK | t,, 3.004 2.992 4,238 | 4.605 | 5.078 | 4.960 | 5.162 | 4.605 | 5.078 | 4.960 | 5.162 | ns
HSTL 8mA | GCLK
CLASS | PLL [ 3.360 3.360 4,761 | 5.167 | 5.688 | 5.545 | 5.812 | 5.167 | 5.688 | 5.545 | 5.812 | ns
GCLK | t,, 2.997 2.985 4231 | 4598 | 5.071 | 4.953 | 5.155 | 4.598 | 5.071 | 4.953 | 5.155 | ns
10mA | GCLK
PLL [ 3.353 3.353 4,754 | 5.160 | 5.681 | 5.538 | 5.805 | 5.160 | 5.681 | 5.538 | 5.805 | ns
GCLK | t,, 2.998 2.986 4,238 | 4.606 | 5.081 | 4.963 | 5.165 | 4.606 | 5.081 | 4.963 | 5.165 | ns
12mA | GCLK
PLL teo 3.354 3.354 4,761 | 5.168 | 5.691 | 5.548 | 5.815 | 5.168 | 5.691 | 5.548 | 5.815 | ns
15-V GCLK | t,, 2.996 2.984 4219 | 4584 | 5.055 | 4.937 | 5.139 | 4.584 | 5.055 | 4.937 | 5139 | ns
HSTL 16mA | GCLK
CLASS II PLL teo 3.352 3.352 4,742 | 5.146 | 5.665 | 5.522 | 5.789 | 5.146 | 5.665 | 5.522 | 5.789 | ns
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Table 1-43. EP3SL50 Column Pins output Timing Parameters (Part 7 of 7)
= B Fast Model C2 | €3 | C4 caL 13 | 14 1L
Stllgd £ 5| Clock | £ Veur | Ve | Veos | Vems | Veus | Vems | Ve | Vens | Vegs | DTS
mar g § | Industrial | Commercial | 155 | {57 | 137 | 13V | 08V | 137 | 137 [ 197 | 08V
GCOLK | t,, 3.015 3.003 4.256 | 4.625 | 5.101 | 4.983 | 5.185 | 4.625 | 5.101 | 4.983 | 5.185 | ns
4mA | GCLK
PLL teo 3.371 3.371 4,778 | 5.187 | 5.711 | 5.568 | 5.835 | 5.187 | 5.711 | 5.568 | 5.835 | ns
GCLK | t,, 3.007 2.995 4,247 | 4616 | 5.092 | 4.974 | 5176 | 4.616 | 5.092 | 4.974 | 5.176 | ns
6mA | GCLK
PLL teo 3.363 3.363 4,769 | 5.178 | 5.702 | 5.559 | 5.826 | 5.178 | 5.702 | 5.559 | 5.826 | ns
1.9V GCLK | t,, 3.008 2.996 4,254 | 4,624 | 5.101 | 4.983 | 5.185 | 4.624 | 5.101 | 4.983 | 5.185 | ns
HSTL 8mA | GCLK
CLASS | PLL teo 3.364 3.364 4,777 | 5.186 | 5.711 | 5.568 | 5.835 | 5.186 | 5.711 | 5.568 | 5.835 | ns
GCLK | t,, 2.997 2.985 4241 | 4611 | 5.087 | 4.969 | 5.171 | 4.611 | 5.087 | 4.969 | 5.171 | ns
10mA | GCLK
PLL teo 3.353 3.353 4,764 | 5173 | 5.697 | 5.554 | 5.821 | 5.173 | 5.697 | 5.554 | 5.821 | ns
GCLK | t,, 2.997 2.985 4241 | 4611 | 5.088 | 4.970 | 5.172 | 4.611 | 5.088 | 4.970 | 5.172 | ns
12mA | GCLK
PLL teo 3.353 3.353 4,764 | 5173 | 5.698 | 5.555 | 5.822 | 5.173 | 5.698 | 5.555 | 5.822 | ns
1.9y GCLK | t,, 3.018 3.006 4,257 | 4.626 | 5.101 | 4.983 | 5.185 | 4.626 | 5.101 | 4.983 | 5.185 | ns
HSTL 16mA | GCLK
CLASS II PLL teo 3.374 3.374 4,780 | 5.188 | 5.711 | 5.568 | 5.835 | 5.188 | 5.711 | 5.568 | 5.835 | ns
GCOLK | tg, 3.121 3.109 4,302 | 4.660 | 5.126 | 5.008 | 5.210 | 4.660 | 5.126 | 5.008 | 5.210 | ns
3.0-V PCI — | GCLK
PLL too 3477 3.477 4.825 | 5.222 | 5.736 | 5.593 | 5.860 | 5.222 | 5.736 | 5.593 | 5.860 | ns
20 GCOLK | t,, 3.121 3.109 4,302 | 4.660 | 5.126 | 5.008 | 5.210 | 4.660 | 5.126 | 5.008 | 5.210 | ns
PCI-X T | BCLK | 3477 | 3477 | 4825 5222|5736 | 5503 | 5.860 | 5.222 | 5.736 | 5.593 | 5.860 | ns
PLL
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1/0 Timing
Table 144 lists the EP3SL50 row pins output timing parameters for single-ended 1/O
standards.
Table 1-44. EP3SL50 Row Pins output Timing Parameters (Part 1 of 4)
=5 8 Fast Model C2 | €3 | Ca caL I3 4 4L
Stllgd £ § | clock | £ Vear | Veu= | Vem= | Veo= | Veu= | Vou= | Vo= | Veus | Vo= | OIS
antart 8z & | Industrial | Commercial | 47y | 1Fy | 15v | 15v | 08v | 13V [ 13V | 13V | 09V
GCLK |ty 3.197 3.438 4781 | 5.176 | 5.684 | 5.549 | 5.751 | 5.305 | 5.818 | 5.682 | 5.828 | ns
4mA | GCLK
pLL | o 1.482 1.677 2.061 | 2175 | 2.372 | 2.388 | 2.308 | 2.295 | 2.495 | 2.512 | 2.303 | ns
3.3V GCLK | t, 3.104 3.333 4.651 | 5.038 | 5.540 | 5.405 | 5.607 | 5.164 | 5.669 | 5.533 | 5.679 | ns
LVTTL SmA | oLk t 1.415 1.606 1.951 | 2.037 | 2.228 | 2.244 | 2.164 | 2.154 | 2.346 | 2.363 | 2.154 | ns
PLL - . . . . . . . . . ) .
GCLK | t, 3.014 3.233 4532 | 4915 | 5412 | 5.277 | 5.479 | 5.037 | 5.537 | 5.401 | 5.547 | ns
12mA | GCLK
pLL | o 1.336 1.517 1.845 1 1.930 | 2.100 | 2.116 | 2.036 | 2.046 | 2.214 | 2.260 | 2.022 | ns
GCLK | tg 3.207 3.442 4.789 | 5.181 | 5.689 | 5.554 | 5.756 | 5.311 | 5.823 | 5.687 | 5.833 | ns
4mA
3.3-V m GPCLLLK t, 1.492 1.684 2.065 | 2.180 | 2.377 | 2.393 | 2.313 | 2.301 | 2.500 | 2.517 | 2.308 | ns
LVCMOS
GCLK |ty 3.018 3.237 4538 | 4921 | 5.418 | 5.283 | 5.485 | 5.043 | 5.544 | 5.408 | 5.554 | ns
8mA | GCLK
pLL | o 1.340 1.521 1.856 | 1.945 | 2.106 | 2.122 | 2.042 | 2.058 | 2.221 | 2.269 | 2.029 | ns
GCLK | t, 3.151 3.384 4.733 | 5.129 | 5.641 | 5.506 | 5.708 | 5.262 | 5.776 | 5.640 | 5.786 | ns
4mA
GPCLLLK t 1.442 1.638 2.028 | 2.128 | 2.329 | 2.345 | 2.265 | 2.252 | 2.453 | 2.470 | 2.261 | ns
3.0-V GCLK | t, 3.026 3.257 4580 | 4970 | 5.477 | 5.342 | 5.544 | 5100 | 5.612 | 5.475 | 5.621 | ns
LVTTL 8mA GCLK
pLL | o 1.341 1.526 1.891 | 1.969 | 2.165 | 2.181 | 2.101 | 2.090 | 2.289 | 2.305 | 2.096 | ns
GCLK | tg 2.987 3.206 4.498 | 4.887 | 5.389 | 5.254 | 5.456 | 5.014 | 5.519 | 5.382 | 5.528 | ns
12mA | GCLK
pLL | o 1.304 1.488 1.831 | 1.903 | 2.077 | 2.093 | 2.013 | 2.016 | 2.196 | 2.222 | 2.003 | ns
GCLK |ty 3.065 3.303 4,627 | 5.022 | 5.530 | 5.395 | 5.597 | 5.154 | 5.665 | 5.528 | 5.674 | ns
4mA
3.0-V m GOLK te 1.363 1.550 1.926 | 2.021 | 2.218 | 2.234 | 2.154 | 2.144 | 2.342 | 2.358 | 2.149 | ns
LVCMOS PLL
GCLK | t, 2.969 3.188 4.463 | 4.848 | 5.350 | 5.215 | 5.417 | 4.974 | 5479 | 5.342 | 5.488 | ns
BmA | GCLK 1.291 1.472 1 1.874 | 2 2.054 1 1.974 | 1 2.1 2.193 | 1.963
PLL te .29 . .803 | 1.8 .038 | 2.05 .9 986 | 2.156 | 2. . ns
GCLK | t, 3177 3.420 4.865 | 5.283 | 5.813 | 5.678 | 5.880 | 5.422 | 5.955 | 5.818 | 5.964 | ns
4mA
GPCLLLK t 1.468 1.675 2136 | 2.282 | 2501 | 2.517 | 2.437 | 2.412 | 2.632 | 2.648 | 2.439 | ns
25V GCLK | tg 3.067 3.321 4.710 | 5.120 | 5.643 | 5.508 | 5.710 | 5.255 | 5.781 | 5.644 | 5.790 | ns
8mA
GPCLLLK te 1.383 1.572 2.012 | 2119 | 2.331 | 2.347 | 2.267 | 2.245 | 2.458 | 2.474 | 2.265 | ns
GCLK |ty 3.021 3.245 4599 | 5.001 | 5.517 | 5.382 | 5.584 | 5.132 | 5.651 | 5.514 | 5.660 | ns
12mA | GoLK
pLL | o 1.326 1.528 1.928 | 2.015 | 2.205 | 2.221 | 2141 | 2132 | 2.328 | 2.354 | 2.135 | ns
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Table 1-44. EP3SL50 Row Pins output Timing Parameters (Part 2 of 4)

0 .E.; §= _f:ée Fast Model c2 | €3 | Ca c4L 13 14 4L _

standard | 5 £ | 50| £ iausria | commeria | Yo | Yo | Yo | Vo | i | o | | | |

GOLK | t, | 3.410 3.667 | 5.251 [ 5711 | 6.288 | 6.153 | 6.355 | 5.859 | 6.439 | 6.303 | 6.449 | ns

amA GPCLLLK t, | 1.695 1.941 2.589 | 2.710 | 2.976 | 2.992 | 2.912 | 2.849 | 3.116 | 3.133 | 2.924 | ns

GOLK | t, | 3.191 3.465 | 4.924 | 5343 | 5.883 | 5.748 | 5.950 | 5.494 | 6.033 | 5.896 | 6.042 | ns

18V mA GPCLLLK t, | 1470 1.739 | 2262 | 2.342 | 2.571 | 2.587 | 2.507 | 2.484 | 2.710 | 2.726 | 2.517 | ns

GOLK | t, | 3.120 3.363 | 4.771 | 5193 | 5724 | 5.589 | 5.791 | 5.326 | 5.860 | 5.724 | 5.870 | ns

omA GPCLLLK t, | 1.405 1.637 | 2109 | 2192 | 2.412 | 2.428 | 2.348 | 2.316 | 2.537 | 2.554 | 2.345 | ns

GOLK | t, | 3.098 3.327 | 4698 | 5111 | 5630 | 5.494 | 5.701 | 5.242 | 5.766 | 5.630 | 5.776 | ns

omA GPCLLLK t, | 1.367 1.563 2.032 | 2.099 | 2.316 | 2.332 | 2.252 | 2.221 | 2.443 | 2.460 | 2.251 | ns

GOLK | t, | 3.321 3.585 5161 | 5.625 | 6.216 | 6.081 | 6.283 | 5.766 | 6.363 | 6.227 | 6.373 | ns

2mA GPCLLLK t, | 1.606 1.859 | 2.499 | 2.624 | 2.904 | 2.920 | 2.840 | 2.756 | 3.040 | 3.057 | 2.848 | ns

GOLK | t, | 3.114 3.344 | 4.756 | 5.188 | 5.725 | 5.590 | 5.792 | 5.320 | 5.859 | 5.723 | 5.869 | ns

15V mA GPCLLLK t, | 1.383 1.602 2.094 | 2.187 | 2.413 | 2.429 | 2.349 | 2.310 | 2.536 | 2.553 | 2.344 | ns

GOLK | t, | 3.087 3.318 | 4.683 | 5.103 | 5.630 | 5.494 | 5.701 | 5.235 | 5.762 | 5.627 | 5.773 | ns

omA GPCLLLK t, | 1.356 1.554 | 2.021 | 2.091 | 2.307 | 2.323 | 2.243 | 2.212 | 2.431 | 2.448 | 2.239 | ns

GOLK | t, | 3.068 3.307 | 4.666 | 5.079 | 5611 | 5.475 | 5.682 | 5.211 | 5.743 | 5.608 | 5.754 | ns

omA GPCLLLK t, | 1.337 1.545 1.999 | 2.073 | 2.288 | 2.304 | 2.224 | 2.194 | 2.409 | 2.426 | 2.217 | ns

GOLK | t, | 3.264 3.510 | 5.071 | 5.539 | 6.141 | 6.006 | 6.208 | 5.678 | 6.279 | 6.143 | 6.289 | ns

19V amA GPCLLLK t, | 1549 1.784 | 2.409 | 2.538 | 2.829 | 2.845 | 2.765 | 2.668 | 2.956 | 2.973 | 2.764 | ns

GOLK | t, [ 3.119 3.348 | 4.778 | 5.216 | 5.766 | 5.631 | 5.833 | 5.345 | 5.901 | 5.765 | 5.911 | ns

mA GPCLLLK t, | 1.388 1.595 2116 | 2.215 | 2.454 | 2.470 | 2.390 | 2.335 | 2.578 | 2.595 | 2.386 | ns

GCLK | t, | 3.008 3232 | 4577 | 4973 | 5.485 | 5350 | 5.552 | 5.099 | 5.613 | 5.477 | 5.623 | ns

sstL2 | O™ GPCLLLK t, | 1.330 1.516 1.921 | 2.006 | 2.173 | 2.189 | 2.109 | 2.119 | 2.290 | 2.340 | 2.098 | ns

CLAsS GCLK | t, | 3.003 3.228 | 4571 | 4.968 | 5.477 | 5.342 | 5.544 | 5.095 | 5.606 | 5.470 | 5.616 | ns

fomA GPCLLLK t, | 1.325 1.512 1.918 | 2.004 | 2.166 | 2.184 | 2.106 | 2.118 | 2.284 | 2.339 | 2.096 | ns

SSTLo0 GOLK | t, | 2.994 3.217 | 4.556 | 4.952 | 5.450 | 5.315 | 5.517 | 5.078 | 5.579 | 5.452 | 5.589 | ns

cLAss 11 | oA GPCLLLK t, | 1.316 1.501 1.903 | 1.988 | 2.149 | 2.167 | 2.089 | 2.101 | 2.266 | 2.321 | 2.078 | ns
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Table 1-44. EP3SL50 Row Pins output Timing Parameters (Part 3 of 4)
=S s Fast Model c2 | C3 | c4 caL 13 14 4L
/o s % Clock £ Units
Standard | 3 & § | Industrial | Commercial | {5 | 0y | {5y | {5 | 0%V | 15V | 15V | 157 | 0%V
GCLK | t,, 3.047 3.271 4617 | 5.015 | 5.525 | 5.389 | 5.596 | 5.141 | 5.653 | 5.518 | 5.664 | ns
4mA | GOLK .
PLL teo 1.316 1.519 1.927 [ 1.998 | 2.198 | 2.216 | 2.138 | 2.111 | 2.316 | 2.333 | 2.12 ns
GCLK | t,, 3.042 3.266 4615 | 5.014 | 5.524 | 5.388 | 5.595 | 5.139 | 5.651 | 5.516 | 5.662 | ns
6mA | GoLK
PLL teo 1.311 1.505 1.924 (1.997 | 2197 | 2.215 | 2137 | 2109 | 2.314 | 2.331 | 2.125 | ns
SSTL-18 GCOLK | t, 3.031 3.255 4,605 | 5.004 | 5.514 | 5.378 | 5.585 | 5.130 | 5.642 | 5.507 | 5.653 | ns
CLASS | BmA | GCLK t 1.300 1.493 1.907 | 1.987 | 2.187 | 2.205 | 2.127 | 2.100 | 2.305 | 2.322 | 2.116 | ns
oL | o ) ) : ) ) ) ) )
GCLK | t, 3.020 3.244 4592 | 4991 | 5.501 | 5.365 | 5.572 | 5.118 | 5.630 | 5.495 | 5.641 | ns
10mA | GgoLK
PLL teo 1.289 1.476 1.891 (1.974 | 2174 | 2192 | 2.114 | 2.088 | 2.293 | 2.310 | 2.104 | ns
GCLK | t,, 3.020 3.243 4592 | 4991 | 5.501 | 5.365 | 5.572 | 5.117 | 5.630 | 5.495 | 5.641 | ns
12mA | GoLK
PLL teo 1.289 1.475 1.890 [ 1.974 | 2174 | 2192 | 2.114 | 2.087 | 2.293 | 2.310 | 2.104 | ns
GCLK | t,, 3.028 3.250 4591 | 4988 | 5.496 | 5.360 | 5.567 | 5.113 | 5.624 | 5.489 | 5.635 | ns
8mA
SSTL-18 GPCLLLK t, | 1.207 1482 | 1.888 | 1.971 | 2.169 | 2.187 | 2.109 | 2.083 | 2.287 | 2.304 | 2.098 | ns
CLASS I
GCOLK | t, 3.029 3.253 4597 | 4.996 | 5.506 | 5.370 | 5.577 | 5.122 | 5.635 | 5.500 | 5.646 | ns
16mA | GgoLK
PLL teo 1.298 1.485 1.892 {1.979 | 2179 | 2197 | 2119 | 2.092 | 2.298 | 2.315 | 2.109 | ns
GCLK | t, 3.050 3.274 4626 | 5.026 | 5.538 | 5.402 | 5.609 | 5.151 | 5.665 | 5.530 | 5.676 | ns
4mA | GCLK
PLL teo 1.319 1.515 1.938 | 2.009 | 2.211 | 2.229 | 2.151 | 2.121 | 2.328 | 2.345 | 2.139 | ns
SSTL-15 GCLK | t,, 3.036 3.260 4615 | 5.016 | 5.528 | 5.392 | 5.599 | 5.142 | 5.656 | 5.521 | 5.667 | ns
CLASS | | gma GOLK
PLL teo 1.305 1.493 1.920 | 1.999 | 2.201 | 2.219 | 2.141 | 2112 | 2.319 | 2.336 | 2.130 | ns
GCLK | t,, 3.025 3.248 4602 | 5.003 | 5.515 | 5.379 | 5.586 | 5.129 | 5.643 | 5.508 | 5.654 | ns
8mA
GPCLLLK teo 1.294 1.480 1.903 | 1.986 | 2.188 | 2.206 | 2.128 | 2.099 | 2.306 | 2.323 | 2.117 | ns
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Table 1-44. EP3SL50 Row Pins output Timing Parameters (Part 4 of 4)
=S s Fast Model c2 | C3 | c4 caL 13 14 4L
/o s % Clock £ Units
Standard | 3 5 § | Industrial | Commeroial | 3% | {73 | 1%y | 197 | 097 | 157 | 177 | 197 | 057
GCLK | t, | 3.035 3.256 4590 | 4.986 | 5.494 | 5.358 | 5.565 | 5.112 | 5.621 | 5.486 | 5.632 | ns
4mA | GCLK
PLL teo 1.304 1.491 1.894 | 1.969 | 2.167 | 2.185 | 2.107 | 2.082 | 2.284 | 2.301 | 2.095 | ns
GCLK | t, | 3.028 3.250 4588 | 4.985 | 5.493 | 5.357 | 5.564 | 5.111 | 5.621 | 5.486 | 5.632 | ns
6mA | GCLK
PLL teo 1.297 1.482 1.885 | 1.968 | 2.166 | 2.184 | 2.106 | 2.081 | 2.284 | 2.301 | 2.095 | ns
1.8-V
HSSTL GCOLK | t, 3.019 3.242 4581 | 4978 | 5.486 | 5.350 | 5.557 | 5.104 | 5.614 | 5.479 | 5.625 | ns
8mA
CLASS | GPCLLLK teo 1.288 1.474 1.877 | 1.961 | 2.159 | 2177 | 2.099 | 2.074 | 2.277 | 2.294 | 2.088 | ns
GCOLK | t, 3.022 3.244 4584 | 4981 | 5490 | 5.354 | 5.561 | 5.107 | 5.617 | 5.482 | 5.628 | ns
10mA | GgoLK
PLL teo 1.291 1.476 1.879 | 1.964 | 2.163 | 2.181 | 2.103 | 2.077 | 2.280 | 2.297 | 2.091 | ns
GCLK | t, | 3.018 3.241 4586 | 4.984 | 5.493 | 5.357 | 5.564 | 5.110 | 5.622 | 5.487 | 5.633 | ns
12mA | GoLK
PLL teo 1.287 1.473 1.881 | 1.967 | 2.166 | 2.184 | 2.106 | 2.080 | 2.285 | 2.302 | 2.096 | ns
1.8-V GCLK | t, | 3.026 3.249 4584 | 4.981 | 5.489 | 5.353 | 5.560 | 5.106 | 5.616 | 5.481 | 5.627 | ns
HSTL 16mA | gCoLK
CLASS II PLL teo 1.295 1.481 1.879 | 1.964 | 2.162 | 2.180 | 2.102 | 2.076 | 2.279 | 2.296 | 2.090 | ns
GCLK | t, | 3.041 3.262 4599 | 4.996 | 5.505 | 5.369 | 5.576 | 5.121 | 5.632 | 5.497 | 5.643 | ns
4mA | GCLK
PLL teo 1.310 1.498 1.905 | 1.979 | 2178 | 2196 | 2.118 | 2.091 | 2.295 | 2.312 | 2.106 | ns
|1-|85T\|{ GCLK | t, | 3.035 3.257 4.600 | 4.998 | 5.507 | 5.371 | 5.578 | 5.123 | 5.635 | 5.500 | 5.646 | ns
6mA
CLASS | GPCLLLK teo 1.304 1.489 1.901 | 1.981 | 2.180 | 2.198 | 2.120 | 2.093 | 2.298 | 2.315 | 2.109 | ns
GCLK | t, | 3.031 3.253 4595 | 4.993 | 5.502 | 5.366 | 5.573 | 5.118 | 5.629 | 5.494 | 5.640 | ns
8mA | GCLK
PLL teo 1.300 1.485 1.895 | 1.976 | 2175 | 2.193 | 2.115 | 2.088 | 2.292 | 2.309 | 2.103 | ns
GCLK | t, | 3.043 3.264 4612 | 5.012 | 5.524 | 5.388 | 5.595 | 5.137 | 5.651 | 5.516 | 5.662 | ns
4mA | GCLK
PLL teo 1.312 1.497 1916 | 1.995 | 2197 | 2.215 | 2.137 | 2107 | 2.314 | 2.331 | 2125 | ns
1H82T\|{ GCLK | t, | 3.034 3.256 4.603 | 5.003 | 5.515 | 5.379 | 5.586 | 5.128 | 5.642 | 5.507 | 5.653 | ns
6mA
CLASS | GPCLLLK teo 1.303 1.488 1.905 | 1.986 | 2.188 | 2.206 | 2.128 | 2.098 | 2.305 | 2.322 | 2.116 | ns
GCLK | t, | 3.033 3.256 4610 | 5.011 | 5.524 | 5.388 | 5.595 | 5.137 | 5.652 | 5.517 | 5.663 | ns
8mA | GCLK
PLL teo 1.302 1.488 1909 | 1.994 | 2197 | 2.215 | 2.137 | 2107 | 2.315 | 2.332 | 2.126 | ns
GCLK | t, | 3.114 3.338 4.626 | 5.016 | 5.494 | 5.359 | 5.561 | 5.144 | 5.625 | 5.513 | 5.635 | ns
3.0-VPCl | — | gowk
PLL teo 1.436 1.622 1973 | 2.052 | 2.208 | 2.226 | 2.148 | 2.167 | 2.327 | 2.382 | 2139 | ns
3.0-V GCLK | t, | 3.114 3.338 4.626 | 5.016 | 5.494 | 5.359 | 5.561 | 5.144 | 5.625 | 5.513 | 5.635 | ns
PCI-X - GOLK teo 1.436 1.622 1973 | 2.052 | 2.208 | 2.226 | 2.148 | 2.167 | 2.327 | 2.382 | 2.139 | ns
PLL
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Table 145 through Table 1-48 list the maximum I/O timing parameters for EP3SL50
devices for differential I/O standards.

Table 145 lists the EP3SL50 column pins input timing parameters for differential I/O
standards.

Table 1-45. EP3SL50 Column Pins Input Timing Parameters (Part 1 of 2)

;:»_‘5 Fast Model c2 c3 c4 caL I3 4 4L
1/0 Standard | Clock | E Units
5 | Industrial | Commercial | oy | oy |y | Sy 0%y | Y | 9V | 19V | o9V
oLy 1] 0697 | 0717 [-1072[-1182[-1294[-1237 152411831296 | -1242 [ 1562 ns
DS t, | 0814 0.849 | 1.257 | 1.389 | 1522 | 1.454 | 1.740 | 1.398 | 1532 | 1.469 | 1.777 | ns
GOLK |t | 1.143 1159 | 1.821 | 2.053 | 2.279 | 2.166 | 2.172 | 2.063 | 2.288 | 2.173 | 2.219 | ns
PLL [, | -0.892 | -0.893 |-1.424-1.606]-1.781|-1.696 | -1.696 | -1.608 | -1.782 | -1.694 | -1.742 | ns
soL || 0697 | 0717 |-1072]-1182]1.294 1237|1504 1183 | 1296 [ -1.242 | -1.562 | ns
INLLYDS 1, | 0814 0.849 | 1.257 | 1.389 | 1522 | 1.454 | 1.740 | 1.398 | 1532 | 1.469 | 1.777 | ns
GOLK | to | 1.143 1159 | 1.821 | 2.053 | 2.279 | 2.166 | 2.172 | 2.063 | 2.288 | 2.173 | 2.219 | ns
PLL [t | -0.892 | -0.893 |-1.424-1.606]-1.781|-1.696 | -1.696 | -1.608 | -1.782 | -1.694 | -1.742 | ns
coL L] 0705 | 0729 |-1.082[-1193[-1310-1253 1540|1194 ] 1311 ]-1.267 | -1577 | ns
RSDS t, | 0822 0.861 | 1.267 | 1.400 | 1538 | 1.470 | 1.756 | 1.409 | 1547 | 1.484 [ 1.792 | ns
GOLK | to | 1.135 1147 | 1.811 | 2.042 [ 2.263 | 2.150 | 2.156 | 2.052 | 2.273 | 2.158 | 2.204 | ns
PLL [, | -0.884 | -0.881 |-1.414-1.595]-1.765|-1.680 | -1.680 | -1.597 | -1.767 | -1.679 | -1.727 | ns
t, | -0705 | -0.729 |-1.082-1.193[-1.310]-1.253 | -1.540 | -1.194 | -1.311 | -1.257 | 1577 | ns
?'ZF_F\ERHE'\T'['AL K T 0822 0.861 | 1.267 | 1.400 | 1.538 | 1.470 | 1.756 | 1.409 | 1.547 | 1.484 | 1.792 | ns
CLASS | GOLK |t | 1.135 1147 | 1.811 | 2.042 [ 2.263 | 2.150 | 2.156 | 2.052 | 2.273 | 2.158 | 2.204 | ns
PLL [t | -0.884 | -0.881 |-1.414-1.595]-1.765 |-1.680 | -1.680 | -1.597 | -1.767 | -1.679 | -1.727 | ns
t, | -0717 | -0.740 |-1.091-1.204 [-1.329|-1.272 | -1.559 | -1.205 | -1.329 | -1.275 | -1.595 | ns
?'ZF_F\ERHE'\T'['AL SoLK t, | 0.834 0.872 | 1.277 | 1.411 | 1557 | 1.489 | 1.775 | 1.420 | 1.565 | 1.502 | 1.810 | ns
CLASS || GOLK |t | 1.123 1136 | 1.802 | 2.031 | 2.244 | 2.131 | 2137 | 2.041 | 2.255 | 2.140 | 2.186 | ns
PLL [ | -0.872 | -0.870 |-1.404[-1.584|-1.746 |-1.661|-1.661 | -1.586 | -1.749 | -1.661 | -1.709 | ns
t, | -0717 | -0.740 |-1.091-1.204 [-1.329 | -1.272 | -1.559 | -1.205 | -1.329 | -1.275 | -1.595 | ns
?'SF_F\ERHE'\T'['AL SO T 083 0.872 | 1.277 | 1.411 | 1557 | 1.489 | 1.775 | 1.420 | 1.565 | 1.502 | 1.810 | ns
CLASS | GOLK | to | 1.123 1136 | 1.802 | 2.031 | 2.244 | 2.131 | 2137 | 2.041 | 2.255 | 2.140 | 2.186 | ns
PLL [y, | -0.872 | -0.870 |-1.404[-1.584|-1.746 |-1.661|-1.661 | -1.586 | -1.749 | -1.661 | -1.709 | ns
t, | -0705 | -0.729 |-1.082-1.193[-1.310]-1.253 | -1.540 | -1.194 | -1.311 | -1.257 | 1577 | ns
?'SF_F\ERHE'\T'['AL K T 0822 0.861 | 1.267 | 1.400 | 1.538 | 1.470 | 1.756 | 1.409 | 1.547 | 1.484 | 1.792 | ns
CLASS I GOLK |t | 1.135 1147 | 1.811 | 2.042 [ 2.263 | 2.150 | 2.156 | 2.052 | 2.273 | 2.158 | 2.204 | ns
PLL [t | -0.884 | -0.881 |-1.414-1.595]-1.765|-1.680 | -1.680 | -1.597 | -1.767 | -1.679 | -1.727 | ns
t, | -0705 | -0.729 |-1.082-1.193[-1.310]-1.253 | -1.540 | -1.194 | -1.311 | -1.257 | 1577 | ns
DIFFERENTIAL | GCLK
i i, | 0822 0.861 | 1.267 | 1.400 | 1538 | 1.470 | 1.756 | 1.409 | 1547 | 1.484 [ 1.792 | ns
CLASS | GOLK | to | 1.135 1147 | 1.811 | 2.042 [ 2.263 | 2.150 | 2.156 | 2.052 | 2.273 | 2.158 | 2.204 | ns
PLL [ | -0.884 | -0.881 |-1.414-1.595]-1.765 |-1.680 | -1.680 | -1.597 | -1.767 | -1.679 | -1.727 | ns
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Table 1-45. EP3SL50 Column Pins Input Timing Parameters (Part 2 of 2)
_i_'e Fast Model c2 c3 c4 c4L 13 4 4L
POStndart |05 B s |commeri| Yy | Yo | Yy | Yo | My | Vx| e | Ve | |
t, | -0.717 | -0.740 |-1.091|-1.204 | -1.329 | -1.272 | -1.559 | -1.205 | -1.329 | -1.275 | -1.595 | ns
?'g_F\ERHE'\T'['AL SO T 0834 0.872 | 1.277 | 1.411 | 1557 | 1.489 | 1.775 | 1.420 | 1.565 | 1.502 | 1.810 | ns
CLASS || GOLK |t | 1.123 1136 | 1.802 | 2.031 | 2.244 | 2.131 | 2.137 | 2.041 | 2.255 | 2.140 | 2.186 | ns
PLL [y, | -0.872 | -0.870 |-1.404[-1.584|-1.746 |-1.661|-1.661 | -1.586 | -1.749 | -1.661 | -1.709 | ns
t, | -0717 | -0.740 |-1.091-1.204 [-1.329|-1.272 | -1.559 | -1.205 | -1.329 | -1.275 | -1.595 | ns
?'SF_F\EF;?['AL SO T 083 0.872 | 1.277 | 1.411 | 1557 | 1.489 | 1.775 | 1.420 | 1.565 | 1.502 | 1.810 | ns
CLASS | GOLK |t | 1.123 1136 | 1.802 | 2.031 | 2.244 | 2.131 | 2137 | 2.041 | 2.255 | 2.140 | 2.186 | ns
PLL [y, | -0.872 | -0.870 |-1.404[-1.584|-1.746 |-1.661|-1.661 | -1.586 | -1.749 | -1.661 | -1.709 | ns
t, | -0724 | -0.746 |-1.103|-1.209 [-1.329 | -1.274 | -1.558 | -1.209 | -1.324 | -1.273 | -1.591 | ns
?'SF_F\EF;?['AL SoLK t, | 0.841 0.878 | 1.290 | 1.419 | 1560 | 1.492 | 1.779 | 1.427 | 1.565 | 1.501 | 1.811 | ns
CLASS I GOLK | to | 1.116 1130 | 1.790 | 2.026 | 2.244 | 2.129 | 2.138 | 2.037 | 2.260 | 2.142 | 2.190 | ns
PLL [t | -0.865 | -0.864 |-1.391-1.576-1.743 |-1.658 | -1.657 | -1.579 | -1.749 | -1.662 | -1.708 | ns
t, | -0724 | -0.746 |-1.103|-1.209 [-1.329 | -1.274 | -1.558 | -1.209 | -1.324 | -1.273 | -1.591 | ns
?';_F\Eggﬁ['“ SO T 0ead 0.878 | 1.290 | 1.419 | 1.560 | 1.492 | 1.779 | 1.427 | 1.565 | 1.501 | 1.811 | ns
CLASS | GOLK | to | 1.116 1130 | 1.790 | 2.026 | 2.244 | 2.129 | 2.138 | 2.037 | 2.260 | 2.142 | 2.190 | ns
PLL [y, | -0.865 | -0.864 |-1.391-1.576]-1.743 |-1.658 | -1.657 | -1.579 | -1.749 | -1.662 | -1.708 | ns
t, | -0697 | -0.717 |-1.072|-1.182[-1.294 | -1.237 | -1.524 | -1.183 | -1.296 | -1.242 | -1.562 | ns
?';_F\Eggﬁ['“ K T 081 0.849 | 1.257 | 1.389 | 1.522 | 1.454 | 1.740 | 1.398 | 1.532 | 1.469 | 1.777 | ns
CLASS I GOLK |t | 1.143 1159 | 1.821 | 2.053 | 2.279 | 2.166 | 2.172 | 2.063 | 2.288 | 2.173 | 2.219 | ns
PLL [t | -0.892 | -0.893 |-1.424-1.606]-1.781|-1.696 | -1.696 | -1.608 | -1.782 | -1.694 | -1.742 | ns
t, | -0697 | -0.717 |-1.072|-1.182[-1.294 | -1.237 | -1.524 | -1.183 | -1.296 | -1.242 | -1.562 | ns
g'gf\fggﬁ['“ SoLK t, | 0.814 0.849 | 1.257 | 1.389 | 1.522 | 1.454 | 1.740 | 1.398 | 1.532 | 1.469 | 1.777 | ns
CLASS | GOLK | to | 1.143 1159 | 1.821 | 2.053 | 2.279 | 2.166 | 2.172 | 2.063 | 2.288 | 2.173 | 2.219 | ns
PLL [ | -0.892 | -0.893 |-1.424-1.606]-1.781|-1.696 | -1.696 | -1.608 | -1.782 | -1.694 | -1.742 | ns
t, | -0705 | -0.729 |-1.082-1.193[-1.310]-1.253 | -1.540 | -1.194 | -1.311 | -1.257 | 1577 | ns
B'SF_F\EF;?['AL K T 0622 0.861 | 1.267 | 1.400 | 1.538 | 1.470 | 1.756 | 1.409 | 1.547 | 1.484 | 1.792 | ns
CLASS || GOLK | to | 1.135 1147 | 1.811 | 2.042 [ 2.263 | 2.150 | 2.156 | 2.052 | 2.273 | 2.158 | 2.204 | ns
PLL [t | -0.884 | -0.881 |-1.414-1.595]-1.765|-1.680 | -1.680 | -1.597 | -1.767 | -1.679 | -1.727 | ns
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1/0 Timing

Table 146 lists the EP3SL50 row pins input timing parameters for differential I/O
standards.

Table 1-46. EP3SL50 Row Pins Input Timing Parameters (Part 1 of 2)

Fast Model C2 C3 c4 c4L 13 14 14L

1/0 Standard | Clock Units

vnnL= vnnL= vnnL= vnnL= vnnL= vnnL= vnnL= vnnL= vnnL=

Industrial | Commercial | 4%y | 43y | {3y | 19v | 09v | 19V | 19V | 14V | 0.9V

Parameter

t, | -0.919 -0.939 |-0.988 | -0.952 | -1.089 | -1.040 | -1.316 | -0.916 | -1.048 | -1.000 | -1.349 | ns

DS seLK t, | 1.042 1.077 | 1.209 | 1.205 | 1.369 | 1.306 | 1.580 | 1.182 | 1.339 | 1.280 | 1.613 | ns
GOLK | tw | 0.882 0.896 | 1.863 | 2.243 | 2.446 | 2.322 | 2.342 | 2.291 | 2.500 | 2.376 | 2.393 | ns
PLL | t, | -0.625 -0.625 |-1.430 | -1.749 | -1.896 | -1.802 | -1.817 | -1.783 | -1.936 | -1.843 | -1.865 | ns
souk | -0.919 -0.939 | -0.988 | -0.952 | -1.089 | -1.040 | -1.316 | -0.916 | -1.048 | -1.000 | -1.349 | ns
VINLLUDS t, | 1.042 1.077 | 1.209 | 1.205 | 1.369 | 1.306 | 1.580 | 1.182 | 1.339 | 1.280 | 1.613 | ns
GOLK | tw | 0.882 0.896 | 1.863 | 2.243 | 2.446 | 2.322 | 2.342 | 2.291 | 2.500 | 2.376 | 2.393 | ns
PLL | t, | -0.625 -0.625 |-1.430 | -1.749 | -1.896 | -1.802 | -1.817 | -1.783 | -1.936 | -1.843 | -1.865 | ns
solk 1= -0.919 -0.939 | -0.988 | -0.952 | -1.089 | -1.040 | -1.316 | -0.916 | -1.048 | -1.000 | -1.349 | ns
RSDS t, | 1.042 1.077 | 1.209 | 1.205 | 1.369 | 1.306 | 1.580 | 1.182 | 1.339 | 1.280 | 1.613 | ns
GOLK | tw | 0.882 0.896 | 1.863 | 2.243 | 2.446 | 2.322 | 2.342 | 2.291 | 2.500 | 2.376 | 2.393 | ns
PLL | t, | -0.625 -0.625 | -1.430 | -1.749 | -1.896 | -1.802 | -1.817 | -1.783 | -1.936 | -1.843 | -1.865 | ns
solk |2 -0.734 -0.764 |-1.085 | -1.186 | -1.286 | -1.234 | -1.505 | -1.193 | -1.291 | -1.242 | -1.543 | ns
1D.'ZF_FVERENT'AL t, | 0.850 0.893 | 1274 | 1.394 | 1.516 | 1.451 | 1.720 | 1.410 | 1.531 | 1.470 | 1.758 | ns

HSTLCLASS | | Golk | tw | 1.077 | 1.081 [ 1.776 | 2.019 | 2.257 | 2.138 | 2.163 | 2.024 | 2.263 | 2.144 | 2.209 | ns

PLL | ¢, | -0.827 -0.819 | -1.375|-1.570 | -1.756 | -1.667 | -1.687 | -1.565 | -1.751 | -1.663 | -1.730 | ns

GCLK tw | -0.734 -0.764 | -1.085 | -1.186 | -1.286 | -1.234 | -1.505 | -1.193 | -1.291 | -1.242 | -1.543 | ns

?'ZFFVERENT'AL t, | 0.850 0893 | 1274|1394 | 1516 | 1.451 | 1.720 | 1.410 | 1.531 | 1.470 | 1.758 | ns

HSTLCLASS Il | cotk | tw | 1.077 | 1.081 [ 1.776 | 2.019 | 2.257 | 2.138 | 2.163 | 2.024 | 2.263 | 2.144 | 2.209 | ns

PLL | ¢, | -0.827 -0.819 | -1.375|-1.570 | -1.756 | -1.667 | -1.687 | -1.565 | -1.751 | -1.663 | -1.730 | ns

GCLK t, | -0.743 -0.776 | -1.094 | -1.196 | -1.302 | -1.250 | -1.521 | -1.202 | -1.307 | -1.258 | -1.559 | ns

1D'5FFVERENT'AL t, | 0.859 0905 | 1.283 | 1.404 | 1.532 | 1.467 | 1.736 | 1.419 | 1547 | 1.486 | 1.774 | ns

HSTLCLASS | | Golk | tw | 1.068 | 1.069 | 1.767 | 2.009 | 2.241 | 2.122 | 2147 | 2.015 | 2.247 | 2.128 | 2.193 | ns

PLL | ¢ | -0.818 -0.807 | -1.366 |-1.560 | -1.740 | -1.651 | -1.671 | -1.556 | -1.735 | -1.647 | -1.714 | ns

GCLK t, | -0.743 -0.776 | -1.094 | -1.196 | -1.302 | -1.250 | -1.521 | -1.202 | -1.307 | -1.258 | -1.559 | ns

?'gFVERENT'AL t, | 0.859 0905 | 1.283 | 1.404 | 1532 | 1.467 | 1.736 | 1.419 | 1.547 | 1.486 | 1.774 | ns

HSTL CLASS Il | cotk | tw | 1.068 | 1.069 | 1.767 | 2.009 | 2.241 | 2122 | 2147 | 2.015 | 2.247 | 2.128 | 2.193 | ns

PLL | ¢ | -0.818 -0.807 | -1.366 |-1.560 | -1.740 | -1.651 | -1.671 | -1.556 | -1.735 | -1.647 | -1.714 | ns

GCLK tw | -0.757 -0.788 |-1.107 | -1.206 | -1.320 | -1.268 | -1.539 | -1.213 | -1.324 | -1.275 | -1.576 | ns

?'gFVERENT'AL t, | 0.873 0.917 1.295 | 1.414 | 1550 | 1.485 | 1.754 | 1.430 | 1.564 | 1.503 | 1.791 | ns

HSTLCLASS | | Golk | tw | 1.054 | 1.057 [ 1.754 | 1.999 | 2.223 | 2.104 | 2.129 | 2.004 | 2.230 | 2.111 | 2.176 | ns

PLL | ¢, | -0.804 -0.795 | -1.354 | -1.550 | -1.722 | -1.633 | -1.653 | -1.545 | -1.718 | -1.630 | -1.697 | ns
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Table 1-46. EP3SL50 Row Pins Input Timing Parameters (Part 2 of 2)
_i_'e Fast Model c2 c3 c4 c4L 13 14 14L
1/0 Standard | Clock | € Units
§ | miustrial | commercial | ey | 5y | 0y | T | 0%y | 19V | 19V | 15V | 0%V
t, | -0.757 -0.788 |-1.107 | -1.206 | -1.320 | -1.268 | -1.539 | -1.213 | -1.324 | -1.275 | -1.576 | ns
GOLK
?'gF\/ERENT'AL t, | 0.873 0.917 1.295 | 1.414 | 1550 | 1.485 | 1.754 | 1.430 | 1.564 | 1.503 | 1.791 | ns
HSTL CLASS Il | GoLK | tw | 1.054 1.057 | 1.754 | 1.999 | 2.223 | 2.104 | 2.129 | 2.004 | 2.230 | 2.111 | 2.176 | ns
PLL t, | -0.804 -0.795 | -1.354 | -1.550 | -1.722 | -1.633 | -1.653 | -1.545 | -1.718 | -1.630 | -1.697 | ns
t, | -0.743 -0.776  |-1.094 | -1.196 | -1.302 | -1.250 | -1.521 | -1.202 | -1.307 | -1.258 | -1.559 | ns
GOLK
10'5FFVERENT'AL t, | 0.859 0.905 1.283 | 1.404 | 1532 | 1.467 | 1.736 | 1.419 | 1.547 | 1.486 | 1.774 | ns
SSTL CLASS | | GCLK | tw | 1.068 1.069 | 1.767 | 2.009 | 2.241 | 2.122 | 2.147 | 2.015 | 2.247 | 2.128 | 2.193 | ns
PLL | ¢ | -0.818 -0.807 | -1.366 |-1.560 | -1.740 | -1.651 | -1.671 | -1.556 | -1.735 | -1.647 | -1.714 | ns
t, | -0.743 -0.776  |-1.094 | -1.196 | -1.302 | -1.250 | -1.521 | -1.202 | -1.307 | -1.258 | -1.559 | ns
GOLK
10'5FFVERENT'AL t, | 0.859 0.905 1.083 | 1.404 | 1532 | 1.467 | 1.736 | 1.419 | 1.547 | 1.486 | 1.774 | ns
SSTLCLASS I | Gowk | tw | 1.088 1.069 | 1.767 | 2.009 | 2.241 | 2.122 | 2.147 | 2.015 | 2.247 | 2.128 | 2.193 | ns
PLL |, | -0.818 -0.807 |-1.366 | -1.560 | -1.740 | -1.651 | -1.671 | -1.556 | -1.735 | -1.647 | -1.714 | ns
t, | -0.757 -0.788 |-1.107 | -1.206 | -1.320 | -1.268 | -1.539 | -1.213 | -1.324 | -1.275 | -1.576 | ns
GOLK
?'gFVERENT'AL t, | 0.873 0.917 1.295 | 1.414 | 1550 | 1.485 | 1.754 | 1.430 | 1.564 | 1.503 | 1.791 | ns
SSTLCLASS | | Golk | tw | 1.054 1.057 | 1.754 | 1.999 | 2.223 | 2.104 | 2.129 | 2.004 | 2.230 | 2.111 | 2.176 | ns
PLL | t | -0.804 -0.795 | -1.354 | -1.550 | -1.722 | -1.633 | -1.653 | -1.545 | -1.718 | -1.630 | -1.697 | ns
t, | -0.757 -0.788 |-1.107 | -1.206 | -1.320 | -1.268 | -1.539 | -1.213 | -1.324 | -1.275 | -1.576 | ns
GOLK
?'gFVERENT'AL t, | 0.873 0.917 1.295 | 1.414 | 1550 | 1.485 | 1.754 | 1.430 | 1.564 | 1.503 | 1.791 | ns
SSTL CLASS Il | GoLk | tw | 1.054 1.057 | 1.754 | 1.999 | 2.223 | 2.104 | 2.129 | 2.004 | 2.230 | 2.111 | 2.176 | ns
PLL | t | -0.804 -0.795 | -1.354 | -1.550 | -1.722 | -1.633 | -1.653 | -1.545 | -1.718 | -1.630 | -1.697 | ns
t, | -0.756 -0.787 |-1.112|-1.212 | -1.321 | -1.270 | -1.540 | -1.214 | -1.320 | -1.273 | -1.573 | ns
DIFFERENTIAL GCLK
il t, | 0.872 0916 | 1.300 | 1.422 | 1.554 | 1.489 | 1.759 | 1.434 | 1563 | 1.502 | 1.792 | ns
SSTLCLASS | | GCLK | tw | 1.045 1.048 | 1.739 | 1.983 | 2.212 | 2.092 | 2.118 | 1.993 | 2.224 | 2.103 | 2.169 | ns
PLL |, | -0.795 -0.786 | -1.339 | -1.532 | -1.708 | -1.619 | -1.638 | -1.531 | -1.709 | -1.621 | -1.686 | ns
t, | -0.756 -0.787 |-1.112|-1.212 | -1.321 | -1.270 | -1.540 | -1.214 | -1.320 | -1.273 | -1.573 | ns
GOLK
g'gFVERENT'AL t, | 0.872 0.916 1.300 | 1.422 | 1.554 | 1.489 | 1.759 | 1.434 | 1.563 | 1.502 | 1.792 | ns
SSTLCLASS I | GCLK | tw | 1.045 1.048 | 1.739 | 1.983 | 2.212 | 2.092 | 2.118 | 1.993 | 2.224 | 2.103 | 2.169 | ns
PLL |t | -0.795 -0.786 | -1.339 | -1.532 | -1.708 | -1.619 | -1.638 | -1.531 | -1.709 | -1.621 | -1.686 | ns
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Table 147 lists the EP3SL50 column pins output timing parameters for differential
I/0 standards.

Table 1-47. EP3SL50 Column Pins Output Timing Parameters (Part 1 of 4)

- 8 Fast Model c2 c3 c4 caL 13 14 4L
= = [T}
1/0 Standard f':’g Clock | € Units
35 § | Industrial | Commercial | 15y | 15y | 19y | 17V | 0%V | 15V | 15V | 197 | 0%V
GOLK | t, | 3.029 3.246 | 4.575|4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
LVDS_E_1R — [GoLK
bl | o | 3025 3.249 | 4.622|5.031 | 5.549 | 5.409 | 5.627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
GOLK | t, | 3.029 3.246 | 4.575|4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
LVDS_E_3R — [GoLK
bl | te | 3025 3.249 | 4.622|5.031|5.549 | 5.409 | 5.627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
MINI- GOLK | t, | 3.029 3.246 | 4.575|4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
LVDS_E_1R - GPCLLLK t, | 3.025 3.249 | 4.622|5.031 | 5.549 | 5.409 | 5.627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
MINI- GOLK | t, | 3.056 3.279 | 4.646 | 5.054 | 5.571 | 5.431 | 5.649 | 5.181 | 5.698 | 5.560 | 5.717 | ns
LVDS_E_3R N GPCLLLK t, | 3.046 3.269 |4.636|5.043 | 5.561 | 5.421 | 5.639 | 5.170 | 5.688 | 5.550 | 5.707 | ns
GOLK | t, | 3.046 3.269 | 4.639|5.047 | 5.565 | 5.425 | 5.643 | 5.175 | 5.693 | 5.555 | 5.712 | ns
RSDS_E_1R — | goK
bl | o | 3.039 3.263 | 4.632|5.041 [ 5.559 | 5.419 | 5.637 | 5.168 | 5.687 | 5.549 | 5.706 | ns
GOLK | t, | 3.038 3.261 | 4.629 | 5.038 | 5.556 | 5.416 | 5.634 | 5.165 | 5.683 | 5.545 | 5.702 | ns
RSDS_E_3R — | goK
bl | te | 3.060 3.283 | 4.650 | 5.058 | 5.575 | 5.435 | 5.653 | 5.185 | 5.703 | 5.565 | 5.722 | ns
GOLK | t, | 3.050 3.272 | 4.629|5.035 | 5.550 | 5.410 | 5.628 | 5.161 | 5.676 | 5.538 | 5.695 | ns
4mA
GPCLLLK t, | 3.045 3.268 | 4.629|5.035 | 5.551 | 5.411 | 5.629 | 5.162 | 5.678 | 5.540 | 5.697 | ns
GOLK | t, | 3.043 3.266 | 4.628 | 5.034 | 5.549 | 5.409 | 5.627 | 5.161 | 5.677 | 5.539 | 5.696 | ns
6mA
GPCLLLK t, | 3.035 3.257 | 4.618|5.024 | 5.540 | 5.400 | 5.618 | 5.151 | 5.667 | 5.529 | 5.686 | ns
?le_F\ERHE'\TTAL GOLK | t, | 3.036 3.259 | 4.624 | 5.031 | 5.548 | 5.408 | 5.626 | 5.159 | 5.676 | 5.538 | 5.695 | ns
8mA
CLASS | GPCLLLK t, | 3.035 3.256 | 4.607 | 5.012 | 5.526 | 5.386 | 5.604 | 5.138 | 5.652 | 5.514 | 5.671 | ns
GOLK | t, | 3.047 3.269 | 4.625|5.030 | 5.544 | 5.404 | 5.622 | 5.157 | 5.671 | 5.533 | 5.690 | ns
10mA
GPCLLLK t, | 3.043 3.266 | 4.626 | 5.032 | 5.548 | 5.408 | 5.626 | 5.159 | 5.675 | 5.537 | 5.694 | ns
GOLK | t, | 3.033 3.255 | 4.615|5.021 | 5.536 | 5.396 | 5.614 | 5.148 | 5.663 | 5.525 | 5.682 | ns
12mA GCLK
bl | o | 3.081 3.253 | 4.613|5.018 | 5.534 | 5.394 | 5.612 | 5.146 | 5.661 | 5.523 | 5.680 | ns
DIFFERENTIAL GOLK | t, | 3.031 3.254 | 4.616|5.023 | 5.539 | 5.399 | 5.617 | 5.150 | 5.667 | 5.529 | 5.686 | ns
1.2-V HSTL 16mA | GoLK
CLASS Il bl | to | 3.085 3.257 | 4.613|5.018 | 5.533 | 5.393 | 5.611 | 5.145 | 5.660 | 5.522 | 5.679 | ns
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Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics

1/0 Timing
Table 1-47. EP3SL50 Column Pins Output Timing Parameters (Part 2 of 4)
- & Fast Model c2 c3 c4 caL 13 14 4L
= = [T
1/0 Standard .“-:’g Clock | E Units
35 § | Industrial | Commercial | 15y | 15y | 19V | 17V | 0%V | 17V | 15V | 197 | 0%V
GCLK | t,, 3.061 3.286 4,658 | 5.066 | 5.583 | 5.443 | 5.661 | 5.193 | 5.710 | 5.572 | 5.729 | ns
4mA
GPCLILK 1o 3.047 3.272 4,646 | 5.055| 5.573 | 5.433 | 5.651 | 5.183 | 5.701 | 5.563 | 5.720 | ns
GCLK | t,, 3.035 3.259 4,629 | 5.037 | 5.555 | 5.415 | 5.633 | 5.165 | 5.683 | 5.545 | 5.702 | ns
6mA
GPCLILK 1o 3.035 3.259 4,632 | 5.041 | 5.559 | 5.419 | 5.637 | 5.169 | 5.688 | 5.550 | 5.707 | ns
DIFFERENTIAL GCOLK | t4 3.031 3.255 4,625 | 5.033 | 5.552 | 5.412 | 5.630 | 5.162 | 5.680 | 5.542 | 5.699 | ns
1.5-V HSTL 8mA [ GoLK
CLASS | PLL 1o 3.035 3.257 4618 | 5.024 | 5.540 | 5.400 | 5.618 | 5.151 | 5.667 | 5.529 | 5.686 | ns
GCOLK | 1, 3.036 3.259 4,626 | 5.034 | 5.551 | 5.411 | 5.629 | 5.161 | 5.679 | 5.541 | 5.698 | ns
10mA | goLk
PLL 1o 3.064 3.289 4,657 | 5.064 | 5.581 | 5.441 | 5.659 | 5.192 | 5.708 | 5.570 | 5.727 | ns
GCLK | t,, 3.053 3.277 4,645 | 5.052 | 5.569 | 5.429 | 5.647 | 5.180 | 5.696 | 5.558 | 5.715 | ns
12mA | GeoLK
PLL 1o 3.048 3.273 4,645 | 5.053 | 5.570 | 5.430 | 5.648 | 5.181 | 5.698 | 5.560 | 5.717 | ns
DIFFERENTIAL GOLK | t, | 3.034 3.258 | 4.627|5.034|5.551 | 5.411 | 5.629 | 5.162 | 5.680 | 5.542 | 5.699 | ns
1.5-V HSTL 16mA [ GCoLK
CLASS II PLL 1o 3.032 3.256 4,625 | 5.032 | 5.549 | 5.409 | 5.627 | 5.160 | 5.677 | 5.539 | 5.696 | ns
GCOLK | tg, 3.036 3.258 4617 | 5.022 | 5.537 | 5.397 | 5.615 | 5.149 | 5.664 | 5.526 | 5.683 | ns
4mA
GPCLILK 1o 3.036 3.259 4,625 | 5.032 | 5.549 | 5.409 | 5.627 | 5.160 | 5.677 | 5.539 | 5.696 | ns
GCOLK | tg, 3.052 3.276 4641|5047 | 5.563 | 5.423 | 5.641 | 5.175 | 5.690 | 5.552 | 5.709 | ns
6mA
SOt | 3052 | 3276 | 4641|5047 | 5563 | 5.423 | 5.641 | 5175 | 5.600 | 5552 | 5709 | ns
DIFFERENTIAL GOLK | t, 3.042 3.266 4631|5037 |5.553|5.413 | 5.631 | 5.165 | 5.681 | 5.543 | 5.700 | ns
1.8-V HSTL 8mA [ GoLK
CLASS | PLL teo 3.035 3.258 4617 | 5.022 | 5.537 | 5.397 | 5.615 | 5.149 | 5.664 | 5.526 | 5.683 | ns
GCLK | t, | 3.029 3.246 | 4.575|4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
10mA GCLK
PLL 1o 3.025 3.249 4,622 | 5.031 | 5.549 | 5.409 | 5.627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
GCLK | t, | 3.029 3.246 | 4.575|4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
12mA | GoLK
PLL 1o 3.025 3.249 4,622 | 5.031 | 5.549 | 5.409 | 5.627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
DIFFERENTIAL GOLK | t, | 3.029 3.246 | 4.575|4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
1.8-V HSTL 16mA | GoLK
CLASS 1| PLL 1o 3.025 3.249 4,622 | 5.031 | 5.549 | 5.409 | 5.627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
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1/0 Timing
Table 1-47. EP3SL50 Column Pins Output Timing Parameters (Part 3 of 4)
- & Fast Model c2 c3 c4 caL 13 14 4L
= = [T}
1/0 Standard .“-:’g Clock | E Units
35 § | Industrial | Commercial | 15y | 15y | 19V | 17V | 0%V | 17V | 15V | 197 | 0%V
GCLK | &, | 3.056 | 3279 |4.646]5.054 5571 543156495181 | 5698 | 5560 | 5.717 | ns
4mA
GPCLLLK t, | 3.046 | 3269 |4.636]5.043 5561|5421 5639|5170 |5.688 | 5550|5707 | ns
GCLK | t, | 3.046 | 3269 |4.639 5047|5565 5425|5643 5175|5693 | 5555 | 5.712 | ns
6mA
GPCLLLK t, | 3.039 | 3263 |4.632|5.041 5559|5419 5637|5168 |5.687 | 5549 | 5.706 | ns
DIFFERENTIAL
1 B SSTL GCLK | t, | 3.038 | 3261 |4.629]5.038 5556|5416 5634|5165 | 5683 | 5545 | 5.702 | ns
8mA
CLASS | GPCLLLK t, | 3.060 | 3283 |4.650]5.058 5575 |5.435 5653|5185 | 5703 | 5565 | 5.722 | ns
GCLK | t, | 3.050 | 3272 |4.629]5.035]5550|5410 5628 |5.161 | 5.676 | 5538 | 5.695 | ns
10mA | GeLK
|t | 3.045 3.268 | 4.629 |5.035|5.551 |5.411 | 5.629 | 5.162 | 5.678 | 5.540 | 5.697 | ns
GOLK | t, | 3.043 3266 | 4.628 |5.034 | 5.549 | 5.409 | 5.627 | 5.161 | 5.677 | 5.539 | 5.696 | ns
12mA GCLK
ot | 3085 3.257 | 4.618|5.024 | 5.540 | 5.400 | 5.618 | 5.151 | 5.667 | 5.529 | 5.686 | ns
GCLK | t, | 3.036 3.259 | 4.624 5031|5548 | 5.408 | 5.626 | 5.159 | 5.676 | 5.538 | 5.695 | ns
DIFFERENTIAL | 8mA [ Goik
1 B SSTL | 3.085 3.256 | 4.607 | 5.012 | 5.526 | 5.386 | 5.604 | 5.138 | 5.652 | 5.514 | 5.671 | ns
CLASS Il GCOLK | t, | 3.047 3.269 | 4.625|5.030 | 5.544 | 5.404 | 5.622 | 5.157 | 5.671 | 5.533 | 5.690 | ns
16mA GCLK
|t | 3.043 3.266 | 4.626 | 5.032 | 5.548 | 5.408 | 5.626 | 5.159 | 5.675 | 5.537 | 5.694 | ns
GCLK | t, | 3.033 3.255 | 4615|5021 | 5536|539 | 5.614 | 5.148 | 5.663 | 5.525 | 5.682 | ns
4mA | GCLK
|t | 3.031 3.253 | 4.613|5.018 |5.534 | 5.394 | 5.612 | 5.146 | 5.661 | 5.523 | 5.680 | ns
GCLK | t, | 3.031 3.254 | 4616|5023 | 5539 |5.399 | 5.617 | 5.150 | 5.667 | 5.529 | 5.686 | ns
6mA | GOLK
|t | 3.035 3.257 | 4613|5018 |5.533 |5.393 | 5.611 | 5.145 | 5.660 | 5.522 | 5.679 | ns
?_'SF_F\EF;E'E'AL GCLK | t, | 3.061 3.286 | 4.658 | 5.066 | 5.583 | 5.443 | 5.661 | 5.193 | 5.710 | 5.572 | 5.729 | ns
8mA
CLASS | GPCLLLK t, | 3.047 3.272 | 4.646 | 5.055 | 5.573 | 5.433 | 5.651 | 5.183 | 5.701 | 5563 | 5.720 | ns
GCLK | t, | 3.035 3.259 | 4.629 | 5.037 | 5.555 | 5.415 | 5.633 | 5.165 | 5.683 | 5.545 | 5.702 | ns
10mA GCLK
|t | 3.085 3.259 | 4.632|5.041|5559 | 5.419 | 5.637 | 5.169 | 5.688 | 5.550 | 5.707 | ns
GCLK | t, | 3.031 3.255 | 4625|5033 | 5552|5412 | 5630 5.162 | 5.680 | 5.542 | 5.699 | ns
12mA GCLK
|t | 3.035 3.257 | 4.618|5.024 | 5.540 | 5.400 | 5.618 | 5.151 | 5.667 | 5.529 | 5.686 | ns
GCLK | t, | 3.036 3.259 | 4.626 | 5.034 | 5.551 | 5.411 | 5.629 | 5.161 | 5.679 | 5.541 | 5.698 | ns
DIFFERENTIAL | 8mA [ Goik
1 8 SSTL |t | 3.064 3.280 | 4.657 | 5.064 | 5.581 | 5.441 | 5.659 | 5.192 | 5.708 | 5.570 | 5.727 | ns
CLASS Il GCLK | t, | 3.053 3277 | 4.645|5.052 | 5569 | 5.429 | 5.647 | 5.180 | 5.696 | 5.558 | 5.715 | ns
16mA GCLK
ot | 3.048 3.273 | 4.645|5.053 | 5.570 | 5.430 | 5.648 | 5.181 | 5.698 | 5.560 | 5.717 | ns
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Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics

1/0 Timing
Table 1-47. EP3SL50 Column Pins Output Timing Parameters (Part 4 of 4)
- & Fast Model c2 c3 c4 caL 13 14 4L
= = [T
1/0 Standard ‘.‘-:’E Clock § Units
== 14 - . v = v = v = v = v = v = v = V = V =
S5 S | Industrial | Commercial | 13y | 17y | 13v | 1.7v | 08v [ 17v | 1.7V | 1.1V | 0.8V
GCLK | t,, 3.034 3.258 4,627 | 5.034 | 5.551 | 5.411 | 5.629 | 5.162 | 5.680 | 5.542 | 5.699 | ns
8mA
GPCLliK 1o 3.032 3.256 4,625 | 5.032 | 5.549 | 5.409 | 5.627 | 5.160 | 5.677 | 5.539 | 5.696 | ns
BISF_F\EIEEIEIAL GCLK | t,, 3.036 3.258 4617 | 5.022 | 5.537 | 5.397 | 5.615 | 5.149 | 5.664 | 5.526 | 5.683 | ns
| 10mA
CLASS | GPCLILK 1o 3.036 3.259 4,625 | 5.032 | 5.549 | 5.409 | 5.627 | 5.160 | 5.677 | 5.539 | 5.696 | ns
GCOLK | tg 3.052 3.276 4641|5047 | 5.563 | 5.423 | 5.641 | 5.175 | 5.690 | 5.552 | 5.709 | ns
12mA | GoLK
PLL 1o 3.052 3.276 4641|5047 | 5.563 | 5.423 | 5.641 | 5.175 | 5.690 | 5.552 | 5.709 | ns
DIFFERENTIAL GCOLK | t4 3.042 3.266 4631|5037 |5.553 |5.413 | 5.631 | 5.165 | 5.681 | 5.543 | 5.700 | ns
2.5-V SSTL 16mA | GoLK
CLASS 1| PLL 1o 3.035 3.258 4617 | 5.022 | 5.537 | 5.397 | 5.615 | 5.149 | 5.664 | 5.526 | 5.683 | ns
Table 148 lists the EP3SL50 row pins output timing parameters for differential I/O
standards.
Table 1-48. EP3SL50 Row Pins Qutput Timing Parameters (Part 1 of 4)
=5 E Fast Model c2 | €3 | c4 caL I3 14 1L
1/0 Standard .“-:’g Clock | E Units
35 § | Industrial | Commercial | {7y | {5y | 15V | 1%V | 057 | 19V | 157 | 157 | 05V
GCLK | t, | 2.668 2.842 3.979 | 4.346 | 4.821 | 4.685 | 4.892 | 4.453 | 4.930 | 4.795 | 4.940 | ns
LVDS — | GCLK
PLL 1, 3.062 3.288 4.646 | 5.055 | 5.575 | 5.431 | 5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
GCOLK | t, | 3.044 3.278 4.684 | 5101 | 5.629 | 5.485 | 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns
LVDS_E_1R — | GoLK
pLL |t 2.668 2.842 3.979 | 4.346 | 4.821 | 4.685 | 4.892 | 4.453 | 4.930 | 4.795 | 4.940 | ns
GCLK | t,, 3.062 3.288 4.646 | 5.055 | 5.575 | 5.431 | 5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
LVDS_E_3R — | GeoLK
pLL | o 3.044 3.278 4.684 | 5.101 | 5.629 | 5.485 | 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns
GCLK | t, | 2.668 2.842 3.979 | 4.346 | 4.821 | 4.685 | 4.892 | 4.453 | 4.930 | 4.795 | 4.940 | ns
MINI-LVDS — [ GoLK
PLL teo 3.062 3.288 4.646 | 5.055 | 5.575 | 5.431 | 5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
i GCOLK | t, | 3.044 3.278 4.684 | 5101 | 5.629 | 5.485 | 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns
LVDS_E_1R - GPCLLLK t, | 3.008 3.331 4.730 | 5.145 | 5.672 | 5.528 | 5.727 | 5.280 | 5.809 | 5.665 | 5.794 | ns
i GCLK | t, | 3.084 3.317 4717 | 5132 | 5.659 | 5.515 | 5.714 | 5.266 | 5.796 | 5.652 | 5.781 | ns
LVDS_E_3R - GPCLLLK t, | 3.080 3.313 | 4.715|5.132 | 5.660 | 5.516 | 5.715 | 5.266 | 5.798 | 5.654 | 5.783 | ns
GCLK | t, | 3.096 3.328 4716 | 5.129 | 5.654 | 5.510 | 5.709 | 5.263 | 5.791 | 5.647 | 5.776 | ns
RSDS — | GCLK
pLL | o 3.085 3.318 4712 | 5.125 | 5.651 | 5.507 | 5.706 | 5.260 | 5.788 | 5.644 | 5.773 | ns
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1/0 Timing
Table 1-48. EP3SL50 Row Pins Output Timing Parameters (Part 2 of 4)
=5 B Fast Model cC2 | €3 | c4 caL I3 14 1L
I/OStandard | E5 | Clock | £ Units
35 § | dustrial | Commercial | Jerg | 3%y | Y [ {97 | 0%V | 1% | 19 | 157 | 0%V
GCLK | t, 3.082 3.315 4710 | 5.123 | 5.649 | 5.505 | 5.704 | 5.258 | 5.787 | 5.643 | 5.772 | ns
RSDS_E_1R — | GCLK
PLL teo 3.093 3.325 4711 |1 5124 | 5.648 | 5.504 | 5.703 | 5.257 | 5.785 | 5.641 | 5.770 | ns
GCLK | t, 3.083 3.316 4709 | 5.122 | 5.647 | 5.503 | 5.702 | 5.257 | 5.785 | 5.641 | 5.770 | ns
RSDS_E_3R — | GCLK
PLL teo 3.069 3.302 4.694 | 5.107 | 5.633 | 5.489 | 5.688 | 5.242 | 5.770 | 5.626 | 5.755 | ns
DIFFERENTIAL GCLK | t, 3.066 3.298 4.690 | 5.103 | 5.629 | 5.485 | 5.684 | 5.238 | 5.766 | 5.622 | 5.751 | ns
1.2-V 4mA | GCLK
HSTL CLASS | PLL teo 3.063 3.296 4691 | 5.106 | 5.632 | 5.488 | 5.687 | 5.241 | 5.770 | 5.626 | 5.755 | ns
DIFFERENTIAL GCLK | t, 3.064 3.296 4.681 | 5.094 | 5.619 | 5.475 | 5.674 | 5.228 | 5.756 | 5.612 | 5.741 | ns
1.2-V 6mA | GCLK
HSTL CLASS | PLL teo 3.113 3.349 4752 | 5.167 | 5.695 | 5.551 | 5.750 | 5.302 | 5.832 | 5.688 | 5.817 | ns
DIFFERENTIAL GCOLK | t, 3.089 3.325 4734 1 5.150 | 5.678 | 5.534 | 5.733 | 5.285 | 5.817 | 5.673 | 5.802 | ns
1.2-V 8mA | GCLK
HSTL CLASS | PLL teo 3.071 3.306 4712 1 5.128 | 5.696 | 5.512 | 5.711 | 5.263 | 5.795 | 5.651 | 5.780 | ns
DIFFERENTIAL GCOLK | t, 3.117 3.352 4752 | 5.167 | 5.694 | 5.550 | 5.749 | 5.302 | 5.832 | 5.688 | 5.817 | ns
1.5-V 4mA | GCLK
HSTL GLASS | PLL teo 3.102 3.337 4738 | 5.152 | 5.679 | 5.535 | 5.734 | 5.287 | 5.817 | 5.673 | 5.802 | ns
DIFFERENTIAL GCOLK | t, 3.091 3.326 4733 |1 5.149 | 5.676 | 5.532 | 5.731 | 5.284 | 5.815| 5.671 | 5.800 | ns
1.5-V 6mA | GCLK
HSTL GLASS | PLL teo 3.071 3.306 4710 | 5.125 | 5.653 | 5.509 | 5.708 | 5.261 | 5.791 | 5.647 | 5.776 | ns
1.5-V 8mA | GCLK
HSTL CLASS | PLL teo 3.073 3.306 4.697 | 5.110 | 5.635 | 5.491 | 5.690 | 5.244 | 5.772 | 5.628 | 5.757 | ns
DIFFERENTIAL GCOLK | t, 3.066 3.299 4696 | 5.111 | 5.638 | 5.494 | 5.693 | 5.247 | 5.777 | 5.633 | 5.762 | ns
1.8-V 4mA | GCLK
HSTL CLASS | PLL teo 3.094 3.328 4724 15.138 | 5.664 | 5.520 | 5.719 | 5.273 | 5.802 | 5.658 | 5.787 | ns
DIFFERENTIAL GCOLK | t, 3.076 3.311 4709 | 5.123 | 5.649 | 5.505 | 5.704 | 5.258 | 5.787 | 5.643 | 5.772 | ns
1.8-V 6mA | GCLK
HSTL GLASS | PLL teo 3.062 3.295 4.686 | 5.099 | 5.624 | 5.480 | 5.679 | 5.234 | 5.762 | 5.618 | 5.747 | ns
DIFFERENTIAL GCOLK | t,, 2.668 2.842 3.979 | 4.346 | 4.821 | 4.685 | 4.892 | 4.453 | 4.930 | 4.795 | 4.940 | ns
1.8-V 8mA | GCLK
HSTL CLASS | PLL teo 3.062 3.288 4.646 | 5.055 | 5.575 | 5.431 | 5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
DIFFERENTIAL GCOLK | t, 3.044 3.278 4.684 | 5.101 | 5.629 | 5.485 | 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns
1.8-V 10mA | GCLK
HSTL CLASS | PLL teo 2.668 2.842 3.979 | 4.346 | 4.821 | 4.685 | 4.892 | 4.453 | 4.930 | 4.795 | 4.940 | ns
DIFFERENTIAL GCOLK | t, 3.062 3.288 4.646 | 5.055 | 5.575 | 5.431 | 5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
1.8-V 12mA | GCLK
HSTL CLASS | PLL teo 3.044 3.278 4.684 | 5.101 | 5.629 | 5.485 | 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns
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Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics

1/0 Timing
Table 1-48. EP3SL50 Row Pins Output Timing Parameters (Part 3 of 4)
=5 B Fast Model cC2 | €3 | c4 caL I3 14 1L
I/OStandard | E§ | Clock | £ Units
35 § | dustrial | Commercial | Jerg | 3%y | Y [ {97 | 0%V | 1% | 19 | 157 | 0%V

DIFFERENTIAL GCOLK | t, 2.668 2.842 3.979 | 4.346 | 4.821 | 4.685 | 4.892 | 4.453 | 4.930 | 4.795 | 4.940 | ns
1.8-V 16mA | GCLK

HSTL CLASS II PLL te | 3.062 3.288 4.646 | 5.055 | 5.575 | 5.431 | 5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
DIFFERENTIAL GCLK | t, | 3.044 3.278 4.684 | 5.101 | 5.629 | 5.485 | 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns
1.5-V 4mA | GCLK

SSTL CLASS | PLL t, | 3.098 3.331 4730 | 5.145 | 5.672 | 5.528 | 5.727 | 5.280 | 5.809 | 5.665 | 5.794 | ns
DIFFERENTIAL GCLK | t, | 3.084 3.317 4717 15132 | 5.639 | 5.515 | 5.714 | 5.266 | 5.796 | 5.652 | 5.781 | ns
1.5-V 6mA | GCLK

SSTL CLASS | PLL t, | 3.080 3.313 47151 5.132 | 5.660 | 5.516 | 5.715 | 5.266 | 5.798 | 5.654 | 5.783 | ns
1.5-V 8mA | GCLK

SSTL CLASS | PLL t, | 3.085 3.318 4712 1 5.125 | 5.651 | 5.507 | 5.706 | 5.260 | 5.788 | 5.644 | 5.773 | ns
DIFFERENTIAL GCLK | t,, | 3.082 3.315 4710 | 5.123 | 5.649 | 5.505 | 5.704 | 5.258 | 5.787 | 5.643 | 5.772 | ns
1.8-V 4mA | GCLK

SSTL CLASS | PLL to | 3.093 3.325 4711 |1 5124 | 5.648 | 5.504 | 5.703 | 5.257 | 5.785 | 5.641 | 5.770 | ns
DIFFERENTIAL GCLK | t,, | 3.083 3.316 4709 | 5.122 | 5.647 | 5.503 | 5.702 | 5.257 | 5.785 | 5.641 | 5.770 | ns
1.8-V 6mA | GCLK

SSTL CLASS | PLL to | 3.069 3.302 4.694 | 5.107 | 5.633 | 5.489 | 5.688 | 5.242 | 5.770 | 5.626 | 5.755 | ns
DIFFERENTIAL GCLK | t, | 3.066 3.298 4.690 | 5.103 | 5.629 | 5.485 | 5.684 | 5.238 | 5.766 | 5.622 | 5.751 | ns
1.8-V 8mA | GCLK

SSTL CLASS | PLL to | 3.063 3.296 4.691 | 5.106 | 5.632 | 5.488 | 5.687 | 5.241 | 5.770 | 5.626 | 5.755 | ns
DIFFERENTIAL GCLK | t, | 3.064 3.296 4.681 | 5.094 | 5.619 | 5.475 | 5.674 | 5.228 | 5.756 | 5.612 | 5.741 | ns
1.8-V 10mA | GCLK

SSTL GLASS | PLL te | 3.113 3.349 4752 | 5.167 | 5.695 | 5.551 | 5.750 | 5.302 | 5.832 | 5.688 | 5.817 | ns
DIFFERENTIAL GCLK | t, | 3.089 3.325 4734 1 5.150 | 5.678 | 5.534 | 5.733 | 5.285 | 5.817 | 5.673 | 5.802 | ns
1.8-V 12mA | GCLK

SSTL CLASS | PLL t, | 3.071 3.306 4712 1 5.128 | 5.696 | 5.512 | 5.711 | 5.263 | 5.795 | 5.651 | 5.780 | ns
DIFFERENTIAL GCLK | t,, | 3.117 3.352 4752 | 5.167 | 5.694 | 5.550 | 5.749 | 5.302 | 5.832 | 5.688 | 5.817 | ns
1.8-V 8mA | GCLK

SSTL CLASS II PLL te | 3.102 3.337 4738 | 5.152 | 5.679 | 5.535 | 5.734 | 5.287 | 5.817 | 5.673 | 5.802 | ns
DIFFERENTIAL GCLK | t,, | 3.091 3.326 4733 |1 5.149 | 5.676 | 5.532 | 5.731 | 5.284 | 5.815| 5.671 | 5.800 | ns
1.8-V 16mA | GCLK

SSTL CLASS II PLL t, | 3.071 3.306 4710 | 5.125 | 5.653 | 5.509 | 5.708 | 5.261 | 5.791 | 5.647 | 5.776 | ns
2.5-V 8mA | GCLK

SSTL CLASS | PLL teo 3.073 3.306 4.697 | 5.110 | 5.635 | 5.491 | 5.690 | 5.244 | 5.772 | 5.628 | 5.757 | ns
DIFFERENTIAL GCOLK | t, 3.066 3.299 4.696 | 5.111 | 5.638 | 5.494 | 5.693 | 5.247 | 5.777 | 5.633 | 5.762 | ns
2.5-V 12mA | GCLK

SSTL CLASS | PLL teo 3.094 3.328 4724 15138 | 5.664 | 5.520 | 5.719 | 5.273 | 5.802 | 5.658 | 5.787 | ns
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Table 1-48. EP3SL50 Row Pins Output Timing Parameters (Part 4 of 4)
=5 B Fast Model c2 | €3 | c4 caL 13 14 4L
=
l/oStandard | £S5 | Clock | E Units
35 § | ndustrial | Commercial | 55y | Y5 | Y5y | {55 | 0%V | 19V | 197 | 137 | 037
DIFFERENTIAL GCLK | t, | 3.076 3.311 4709 | 5.123 | 5.649 | 5.505 | 5.704 | 5.258 | 5.787 | 5.643 | 5.772 | ns
2.5-V 16mA | GCLK
SSTL CLASS || bl | te| 3062 3.295 | 4.686 | 5.099 | 5.624 | 5.480 | 5.679 | 5.234 | 5.762 | 5.618 | 5.747 | ns

Table 1-49. EP3SL50 Column Pin Delay Adders for Regional Clock

Table 1-49 and Table 1-50 list the EP3SL50 regional clock (RCLK) adder values that
must be added to the GCLK values. Use these adder values to determine I/O timing

when the I/O pin is driven using the regional clock. This applies to all I/O standards
supported by Stratix III devices.

Table 149 lists the EP3SL50 column pin delay adders when using the regional clock.

Fast Model C2 c3 Cc4 c4aL 13 14 14L
Parameter Units
Industrial | Commercial | 1%y | 9y | 1% | 19V | 03V | 19 | 19V | 197 | 0%V
RCLK input adder 0.239 0.258 0.341 | 0.365 | 0.39 | 0.377 | 0.439 | 0.375 | 0.399 | 0.388 | 0.441 ns
RCLK PLL input adder 0.008 0.009 0.014 | 0.017 | 0.019 | 0.017 | 0.02 | 0.018 | 0.019 | 0.017 | 0.02 ns
RCLK output adder -0.068 -0.07 -0.09 | -0.092 | -0.094 | -0.091 | -0.169 | -0.086 | -0.087 | -0.09 | -0.17 ns
RCLK PLL output adder 1.614 1.649 2575 | 2.89 | 3.164 | 3.011 | 3.22 | 2.908 | 3.217 | 3.063 | 3.338 | ns
Table 1-50 lists the EP3SL50 row pin delay adders when using the regional clock.
Table 1-50. EP3SL50 Row Pin Delay Adders for Regional Clock
Fast Model C2 c3 c4 caL 13 14 4L
Parameter Units
industrial | Commercial | 1%y | 9y | 1Y | 19 | 0%V | 19 | 15V | 197 | 0%V
RCLK input adder 0.111 0.124 0.178 | 0.193 | 0.208 0.2 0.263 | 0.197 | 0.213 | 0.203 | 0.266 | ns
RCLK PLL input adder 0.101 0.107 0.156 | 0.174 | 0.194 | 0.184 | 0.251 | 0.177 | 0.196 | 0.188 | 0.249 | ns
RCLK output adder -0.113 -0.127 -0.181 | -0.196 | -0.213 | -0.205 | -0.271 | -0.199 | -0.217 | -0.209 | -0.273 | ns
RCLK PLL output adder | -0.107 -0.113 -0.164 | -0.185|-0.213 | -0.2 |-0.266 | -0.184 | -0.212 | -0.198 | -0.262 | ns
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EP3SL70 1/0 Timing Parameters

Table 1-51 through Table 1-54 list the maximum I/O timing parameters for EP3SL70

devices for single-ended I/0O standards.

Table 1-51 lists the EP3SL70 column pins input timing parameters for single-ended
I/0 standards.

Table 1-51. EP3SL70 Column Pins Input Timing Parameters (Part 1 of 3)

0 ;:;e Fast Model c2 c3 c4 caL I3 4 4L

Clock | E Units

Standard § | idustral | Commercial | 5y | oy | %55 | Y | 0%V | 49V [ 15V | 19V | 0%y
t, | -0.812 -0.811 | -1.154 [ -1.261 | -1.312 | -1.266 | -1.645 | -1.261 | -1.312 | -1.266 | -1.645 | ns
- BeLK t, | 0934 0.934 | 1.327 | 1457 | 1.533 | 1.475 | 1.850 | 1.457 | 1.533 | 1.475 | 1.850 | ns
GOLK | tw | -0.965 -0.965 | -1.395 | -1.522 | -1.763 | -1.703 | -2.094 | -1.522 | -1.763 | -1.703 | -2.094 | ns
PLL t, | 1.216 1216 | 1.764 | 1.937 | 2.222 | 2.138 | 2.540 | 1.937 | 2.222 | 2.138 | 2.540 | ns
SOLK t, | -0.812 -0.811 | -1.154 | -1.261 | -1.312 | -1.266 | -1.645 | -1.261 | -1.312 | -1.266 | -1.645 | ns
33y t, | 0934 0934 | 1.327 | 1457 | 1.533 | 1.475 | 1.850 | 1.457 | 1.533 | 1.475 | 1.850 | ns
LVEMOS | ek |t | -0.965 -0.965 | -1.395 | -1.522 | -1.763 | -1.703 | -2.094 | -1.522 | -1.763 | -1.703 | -2.094 | ns
PLL t, | 1.216 1216 | 1.764 | 1.937 | 2.222 | 2.138 | 2.540 | 1.937 | 2.222 | 2.138 | 2.540 | ns
SOLK t, | -0.823 -0.822 | -1.153 | -1.263 | -1.311 | -1.265 | -1.644 | -1.263 | -1.311 | -1.265 | -1.644 | ns
- t, | 0.945 0945 | 1.326 | 1459 | 1.532 | 1.474 | 1.849 | 1459 | 1.532 | 1.474 | 1.849 | ns
GoLK | tw | -0.976 -0.976 | -1.394 | -1.524 | -1.762 | -1.702 | -2.093 | -1.524 | -1.762 | -1.702 | -2.093 | ns
PLL t, | 1.227 1227 | 1.763 | 1.939 | 2.221 | 2.137 | 2.539 | 1.939 | 2.221 | 2137 | 2.539 | ns
SOLK t, | -0.823 -0.822 | -1.153 | -1.263 | -1.311 | -1.265 | -1.644 | -1.263 | -1.311 | -1.265 | -1.644 | ns
3.0V t, | 0.945 0945 | 1.326 | 1459 | 1.532 | 1.474 | 1.849 | 1459 | 1.532 | 1.474 | 1.849 | ns
LVCMOS | ek |t | -0.976 -0.976 | -1.394 | -1.524 | -1.762 | -1.702 | -2.093 | -1.524 | -1.762 | -1.702 | -2.093 | ns
PLL t, | 1.227 1227 | 1.763 | 1.939 | 2.221 | 2.137 | 2.539 | 1.939 | 2.221 | 2137 | 2.539 | ns
SOLK t, | -0.818 -0.817 | -1.162 | -1.275 | -1.330 | -1.284 | -1.663 | -1.275 | -1.330 | -1.284 | -1.663 | ns
25y t, | 0.940 0.940 | 1.335 | 1.471 | 1.551 | 1.493 | 1.868 | 1.471 | 1.551 | 1.493 | 1.868 | ns
GOLK | tw | -0.971 -0.971 | -1.403 | -1.536 | -1.781 | -1.721 | -2.112 | -1.536 | -1.781 | -1.721 | -2.112 | ns
PLL t, | 1.222 1222 | 1.772 | 1.951 | 2.240 | 2.156 | 2.558 | 1.951 | 2.240 | 2.156 | 2.558 | ns
SOLK t, | -0.840 -0.839 | -1.202 | -1.311|-1.328 | -1.282 | -1.661 | -1.311 | -1.328 | -1.282 | -1.661 | ns
. t, | 0.964 0.964 | 1.375 | 1507 | 1.549 | 1.491 | 1.866 | 1.507 | 1.549 | 1.491 | 1.866 | ns
GOLK | tw | -0.993 -0.993 | -1.443 | -1.572 | -1.779 | -1.719 | -2.110 | -1.572 | -1.779 | -1.719 | -2.110 | ns
PLL t, | 1.246 1246 | 1.812 | 1.987 | 2.238 | 2.154 | 2.556 | 1.987 | 2.238 | 2.154 | 2.556 | ns
SOLK t, | -0.830 -0.829 | -1.179|-1.279 | -1.258 | -1.212 | -1.591 | -1.279 | -1.258 | -1.212 | -1.591 | ns
sy t, | 0.954 0954 | 1.352 | 1475 | 1.479 | 1.421 | 1796 | 1475 | 1.479 | 1.421 | 1.796 | ns
GOLK | tw | -0.983 -0.983 | -1.420 | -1.540 | -1.709 | -1.649 | -2.040 | -1.540 | -1.709 | -1.649 | -2.040 | ns
PLL t, | 1.236 1236 | 1.789 | 1.955 | 2.168 | 2.084 | 2.486 | 1.955 | 2.168 | 2.084 | 2.486 | ns
SOLK t, | -0.778 -0.777 | -1.102 | -1.180 | -1.102 | -1.056 | -1.435 | -1.180 | -1.102 | -1.056 | -1.435 | ns
. t, | 0.902 0.902 | 1.275 | 1.376 | 1.323 | 1.265 | 1.640 | 1.376 | 1.323 | 1.265 | 1.640 | ns
GOLK | tw | -0.931 -0.931 | -1.343 | -1.441 | -1.553 | -1.493 | -1.884 | -1.441 | -1.553 | -1.493 | -1.884 | ns
PLL t, | 1.184 1184 | 1.712 | 1.856 | 2.012 | 1.928 | 2.330 | 1.856 | 2.012 | 1.928 | 2.330 | ns
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Table 1-51. EP3SL70 Column Pins Input Timing Parameters (Part 2 of 3)

o _i_'e Fast Model c2 c3 c4 caL 13 14 4L
Clock | E Units
Standard § | idustral | Commercial | 5y | o5y | 155 | Y | 0%V | 49V [ 15V | 15V | 0%y
solk |t 0749 | -0.748 | -1.074|-1.164 | -1104 | -1.058 | -1437 | -1164 | -1.104 | 1.058 | 1.437 | ns
SSTL-2 t, | 0873 0.873 | 1.247 | 1.360 | 1.325 | 1.267 | 1.642 | 1.360 | 1.325 | 1.267 | 1.642 | ns
CLASS| |k | tw | -0.902 -0.902 | -1.315 | -1.425 | -1.555 | -1.495 | -1.886 | -1.425 | -1.555 | -1.495 | -1.886 | ns
PLL | t, | 1.155 1155 | 1.684 | 1.840 | 2.014 | 1.930 | 2.332 | 1.840 | 2.014 | 1.930 | 2.332 | ns
solk |t | 0749 | -0.748 | -1.074|-1.164 | 1104 | -1.058 | -1437 | 1164 | -1.104 | 1.058 | 1.437 | ns
SSTL-2 t, | 0873 0.873 | 1.247 | 1.360 | 1.325 | 1.267 | 1.642 | 1.360 | 1.325 | 1.267 | 1.642 | ns
CLASSII 1ok | tw | -0.902 -0.902 | -1.315 | -1.425 | -1.555 | -1.495 | -1.886 | -1.425 | -1.555 | -1.495 | -1.886 | ns
PLL | t, | 1.155 1.155 | 1.684 | 1.840 | 2.014 | 1.930 | 2.332 | 1.840 | 2.014 | 1.930 | 2.332 | ns
solk |t | 0743 -0.742 | -1.061 | -1.156 | -1.104 | -1.056 | -1.435 | -1.156 | -1.104 | -1.056 | -1.435 | ns
SSTL-18 t, | 0.867 0.867 | 1.234 | 1.349 | 1.322 | 1.264 | 1.635 | 1.349 | 1.322 | 1.264 | 1.635 | ns
CLASS|  lgok | tw | -0.896 | -0.896 |-1.302 |-1.417 |-1.552 | -1.490 | -1.884 | -1.417 | -1.552 | -1.490 | -1.884 | ns
PLL. | t, | 1149 1149 | 1.671 | 1.829 | 2.008 | 1.924 | 2.325 | 1.829 | 2.008 | 1.924 | 2.325 | ns
solk |t 074 -0.742 | -1.061 | -1.156 | -1.104 | -1.056 | -1.435 | -1.156 | -1.104 | -1.056 | -1.435 | ns
SSTL-18 t, | 0.867 0.867 | 1.234 | 1.349 | 1.322 | 1.264 | 1.635 | 1.349 | 1.322 | 1.264 | 1.635 | ns
CLASSII | 6ok | tw | -0.896 -0.896 | -1.302 | -1.417 | -1.552 | -1.490 | -1.884 | -1.417 | -1.552 | -1.490 | -1.884 | ns
PLL. | t, | 1.149 1149 | 1.671 | 1.829 | 2.008 | 1.924 | 2.325 | 1.829 | 2.008 | 1.924 | 2.325 | ns
solk |t 0732 -0.731 | -1.050 | -1.145 | -1.085 | -1.037 | -1.416 | -1.145 | -1.085 | -1.037 | -1.416 | ns
SSTL-15 t, | 0.856 0.856 | 1.222 | 1.338 | 1.303 | 1.245 | 1.616 | 1.338 | 1.303 | 1.245 | 1.616 | ns
CLASS | GOLK | tw | -0.885 -0.885 | -1.291 | -1.406 | -1.533 | -1.471 | -1.865 | -1.406 | -1.533 | -1.471 | -1.865 | ns
PLL t, | 1.138 1.138 | 1.659 | 1.818 | 1.989 | 1.905 | 2.306 | 1.818 | 1.989 | 1.905 | 2.306 | ns
solk |t | 0732 -0.731 | -1.050 | -1.145 | -1.085 | -1.037 | -1.416 | -1.145 | -1.085 | -1.037 | -1.416 | ns
1.8-V HSTL t, | 0.856 0.856 | 1.222 | 1.338 | 1.303 | 1.245 | 1.616 | 1.338 | 1.303 | 1.245 | 1.616 | ns
CLASS| |Gk | tw | -0.885 -0.885 | -1.291 | -1.406 | -1.533 | -1.471 | -1.865 | -1.406 | -1.533 | -1.471 | -1.865 | ns
PLL t, | 1.138 1138 | 1.659 | 1.818 | 1.989 | 1.905 | 2.306 | 1.818 | 1.989 | 1.905 | 2.306 | ns
solk |t 0748 -0.742 | -1.061 | -1.156 | -1.104 | -1.056 | -1.435 | -1.156 | -1.104 | -1.056 | -1.435 | ns
1.8-V HSTL t, | 0.867 0.867 | 1.234 | 1.349 | 1.322 | 1.264 | 1.635 | 1.349 | 1.322 | 1.264 | 1.635 | ns
CLASSII | 6ok | tw | -0.896 -0.896 | -1.302 | -1.417 | -1.552 | -1.490 | -1.884 | -1.417 | -1.552 | -1.490 | -1.884 | ns
PLL. | t, | 1.149 1149 | 1.671 | 1.829 | 2.008 | 1.924 | 2.325 | 1.829 | 2.008 | 1.924 | 2.325 | ns
solk |t 0748 -0.742 | -1.061 | -1.156 | -1.104 | -1.056 | -1.435 | -1.156 | -1.104 | -1.056 | -1.435 | ns
1.5-V HSTL t, | 0.867 0.867 | 1.234 | 1.349 | 1.322 | 1.264 | 1.635 | 1.349 | 1.322 | 1.264 | 1.635 | ns
CLASS|  lGok | tw | -0.896 | -0.896 |-1.302 |-1.417 |-1.552 | -1.490 | -1.884 | -1.417 | -1.552 | -1.490 | -1.884 | ns
PLL. | ¢, | 1.149 1149 | 1.671 | 1.829 | 2.008 | 1.924 | 2.325 | 1.829 | 2.008 | 1.924 | 2.325 | ns
solk |t | 0732 -0.731 | -1.050 | -1.145 | -1.085 | -1.037 | -1.416 | -1.145 | -1.085 | -1.037 | -1.416 | ns
1.5-V HSTL t, | 0.856 0.856 | 1.222 | 1.338 | 1.303 | 1.245 | 1.616 | 1.338 | 1.303 | 1.245 | 1.616 | ns
CLASSII | 6ok | tw | -0.885 -0.885 | -1.291 | -1.406 | -1.533 | -1.471 | -1.865 | -1.406 | -1.533 | -1.471 | -1.865 | ns
PLL t, | 1.138 1138 | 1.659 | 1.818 | 1.989 | 1.905 | 2.306 | 1.818 | 1.989 | 1.905 | 2.306 | ns
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Table 1-51. EP3SL70 Column Pins Input Timing Parameters (Part 3 of 3)
0 _i_'e Fast Model c2 c3 c4 caL 13 4 4L
Clock | E Units
Standard § | Industrial | Commercial |y | oy | oy | ey | gy | Ay | Y | 0%y
SOLK t, | -0.732 -0.731 | -1.050 | -1.145 | -1.085 | -1.037 | -1.416 | -1.145 | -1.085 | -1.037 | -1.416 | ns
1.2V HSTL t, | 0.856 0.856 | 1.222 | 1.338 | 1.303 | 1.245 | 1.616 | 1.338 | 1.303 | 1.245 | 1.616 | ns
CLASS| |k | tw | -0.885 -0.885 | -1.291 | -1.406 | -1.533 | -1.471 | -1.865 | -1.406 | -1.533 | -1.471 | -1.865 | ns
PLL t, | 1.138 1.138 | 1.659 | 1.818 | 1.989 | 1.905 | 2.306 | 1.818 | 1.989 | 1.905 | 2.306 | ns
SOLK t, | -0.720 -0.719 | -1.040 | -1.134 | -1.069 | -1.021 | -1.400 | -1.134 | -1.069 | -1.021 | -1.400 | ns
1.2V HSTL t, | 0.844 0.844 | 1.212 | 1.327 | 1.287 | 1.229 | 1.600 | 1.327 | 1.287 | 1.229 | 1.600 | ns
CLASSIl 16k | tw | -0.873 -0.873 | -1.281 | -1.395 | -1.517 | -1.455 | -1.849 | -1.395 | -1.517 | -1.455 | -1.849 | ns
PLL t, | 1.126 1126 | 1.649 | 1.807 | 1.973 | 1.889 | 2.290 | 1.807 | 1.973 | 1.889 | 2.290 | ns
SOLK t, | -0.720 -0.719 | -1.040 | -1.134 | -1.069 | -1.021 | -1.400 | -1.134 | -1.069 | -1.021 | -1.400 | ns
50 P t, | 0.844 0.844 | 1.212 | 1.327 | 1.287 | 1.229 | 1.600 | 1.327 | 1.287 | 1.229 | 1.600 | ns
GOLK | tw | -0.873 -0.873 | -1.281 | -1.395 | -1.517 | -1.455 | -1.849 | -1.395 | -1.517 | -1.455 | -1.849 | ns
PLL t, | 1126 1126 | 1.649 | 1.807 | 1.973 | 1.889 | 2.290 | 1.807 | 1.973 | 1.889 | 2.290 | ns
SOLK t, | -0.823 -0.822 | -1.153 | -1.263 | -1.311 | -1.265 | -1.644 | -1.263 | -1.311 | -1.265 | -1.644 | ns
3.0-V t, | 0945 0945 | 1.326 | 1459 | 1.532 | 1.474 | 1.849 | 1459 | 1.532 | 1.474 | 1.849 | ns
PCI-X GoLK | tw | -0.976 -0.976 | -1.394 | -1.524 | -1.762 | -1.702 | -2.093 | -1.524 | -1.762 | -1.702 | -2.093 | ns
PLL t, | 1.227 1227 | 1.763 | 1.939 | 2.221 | 2.137 | 2.539 | 1.939 | 2.221 | 2137 | 2.539 | ns
Table 1-52 lists the EP3SL70 row pins input timing parameters for single-ended 1/O
standards.
Table 1-52. EP3SL70 Row Pins Input Timing Parameters (Part 1 of 3)
" g Fast Model c2 c3 c4 caL I3 4 4L
stntard | 0% | £ s | commersin | Yo | Yag | ey | Ve | e | Ven e e e |
SCLK t, | -0.811 -0.836 | -1.185|-1.296 | -1.513 | -1.460 | -1.732 | -1.306 | -1.513 | -1.464 | -1.763 | ns
- t, | 0.925 0.962 1.582 | 1.801 | 1.915 | 1.799 | 1.814 | 1.796 | 1.923 | 1.804 | 1.865 | ns
GCLK | t | 0937 0.945 1.371 | 1505 | 1.747 | 1.679 | 1.951 | 1.526 | 1.756 | 1.693 | 1.982 | ns
PLL | t, | -0.688 -0.684 | -1.185|-1.296 | -1.513 | -1.460 | -1.732 | -1.306 | -1.513 | -1.464 | -1.763 | ns
SCLK t, | -0.811 -0.836 | -1.185|-1.296 | -1.513 | -1.460 | -1.732 | -1.306 | -1.513 | -1.464 | -1.763 | ns
33y t, | 0.925 0.962 1.582 | 1.801 | 1.915 | 1.799 | 1.814 | 1.796 | 1.923 | 1.804 | 1.865 | ns
LVCMOS | oLk | t. | 0.937 0.945 1.371 | 1505 | 1.747 | 1.679 | 1.951 | 1.526 | 1.756 | 1.693 | 1.982 | ns
PLL | t, | -0.688 -0.684 | -1.182|-1.297 | -1.516 | -1.463 | -1.735 | -1.305 | -1.518 | -1.469 | -1.768 | ns
SCLK t, | -0.817 -0.847 | 1.368 | 1.506 | 1.750 | 1.682 | 1.954 | 1.525 | 1.761 | 1.698 | 1.987 | ns
5.0 LYTTL t, | 0.931 0973 | -1.182|-1.297 | -1.516 | -1.463 | -1.735 | -1.305 | -1.518 | -1.469 | -1.768 | ns
GCLK | tw | 0.931 0.934 1.585 | 1.800 | 1.912 | 1.796 | 1.811 | 1.797 | 1.918 | 1.799 | 1.860 | ns
PLL | t, | -0.682 -0.673 | 1.368 | 1.506 | 1.750 | 1.682 | 1.954 | 1.525 | 1.761 | 1.698 | 1.987 | ns
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Table 1-52. EP3SL70 Row Pins Input Timing Parameters (Part 2 of 3)
" % Fast Model c2 c3 c4 caL I3 4 4L
stntard | 0% | £ s | commersin | Yo | Vg | Vg | Vo | Ve | Vau | e | e e |
6CLK t, | -0.817 -0.847 | 1.377 | 1519 | 1.765 | 1.697 | 1.969 | 1.534 | 1.771 | 1.708 | 1.997 | ns
3.0V t, | 0.931 0973 |-1.191|-1.310 | -1.531 | -1.478 | -1.750 | -1.314 | -1.528 | -1.479 | -1.778 | ns
LVCMOS GCLK | tw | 0.931 0.934 1.576 | 1.787 | 1.897 | 1.781 | 1.796 | 1.788 | 1.908 | 1.789 | 1.850 | ns
PLL | t, | -0.682 -0673 | 1.377 | 1519 | 1.765 | 1.697 | 1.969 | 1.534 | 1.771 | 1.708 | 1.997 | ns
SCLK t, | -0.805 -0.840 | 1518 | 1.758 | 1.994 | 1.874 | 1.798 | 1.758 | 1.917 | 1.798 | 1.849 | ns
25y t, | 0919 0.966 1.447 | 1.676 | 1.892 | 1.823 | 2.114 | 1.723 | 1.933 | 1.867 | 2.146 | ns
GCLK | tw | 0.943 0.941 -1.259 | -1.469 | -1.662 | -1.607 | -1.898 | -1.507 | -1.694 | -1.641 | -1.931 | ns
PLL |t | -0.694 -0.680 | 1.518 | 1.758 | 1.994 | 1.874 | 1.798 | 1.758 | 1.917 | 1.798 | 1.849 | ns
6CLK t, | -0.946 -0.899 | 1.542 | 1.790 | 2.062 | 1.942 | 1.866 | 1.789 | 1.982 | 1.863 | 1.914 | ns
. t, | 0914 0.891 1.423 | 1.644 | 1.824 | 1.755 | 2.046 | 1.692 | 1.868 | 1.802 | 2.081 | ns
GCLK | t. | 1.060 1.028 | -1.235|-1.437 | -1.594 | -1.539 | -1.830 | -1.476 | -1.629 | -1.576 | -1.866 | ns
PLL | t, | -0.936 -0.888 | 1.621 | 1.891 | 2.221 | 2.101 | 2.025 | 1.885 | 2.137 | 2.018 | 2.069 | ns
SCLK t, | 0924 0.902 1.344 | 1.543 | 1.665 | 1.596 | 1.887 | 1.596 | 1.713 | 1.647 | 1.926 | ns
sy t, | 1.050 1.017 | -1.156 | -1.336 | -1.435 | -1.380 | -1.671 | -1.380 | -1.474 | -1.421 | -1.711 | ns
GCLK | t. | -0.876 -0.835 | 1.662 | 1.896 | 2.117 | 2.001 | 2.016 | 1.900 | 2.125 | 2.006 | 2.067 | ns
PLL | t, | 0.984 0.955 1.291 | 1.410 | 1.545 | 1.477 | 1.749 | 1.422 | 1554 | 1.491 | 1.780 | ns
SCLK t, | 0.990 0.964 | -1.118|-1.309 | -1.430 | -1.374 | -1.667 | -1.348 | -1.467 | -1.413 | -1.704 | ns
. t, | -0.747 -0.781 1.659 | -1.309 | -1.430 | -1.374 | -1.667 | -1.348 | -1.467 | -1.413 | -1.704 | ns
GCLK | t. | 1.000 0.999 1.306 | 1.514 | 1.658 | 1.589 | 1.879 | 1.562 | 1.703 | 1.638 | 1.915 | ns
PLL |t | 0.862 0.908 | -1.118| 1.918 | 2.223 | 2.104 | 2.029 | 1.917 | 2.144 | 2.026 | 2.076 | ns
SCLK t, | -0.747 -0.781 1.659 | 1.918 | 2.223 | 2.104 | 2.029 | 1.917 | 2.144 | 2.026 | 2.076 | ns
SSTL-2 t, | 1.000 0.999 1.306 | -1.472 | -1.722 | -1.633 | -1.557 | -1.461 | -1.635 | -1.548 | -1.601 | ns
CLASS | GCLK | tw | 0.862 0.908 | -1.118|-1.309 | -1.430 | -1.374 | -1.667 | -1.348 | -1.467 | -1.413 | -1.704 | ns
PLL | t, | -0.850 -0.800 | 1.659 | 1.514 | 1.658 | 1.589 | 1.879 | 1.562 | 1.703 | 1.638 | 1.915 | ns
SCLK t, | 1.010 0.990 1.306 | 1.918 | 2.223 | 2.104 | 2.029 | 1.917 | 2.144 | 2.026 | 2.076 | ns
SSTL-2 t, | 0.964 0.929 |-1.118|-1.472|-1.722 | -1.633 | -1.557 | -1.461 | -1.635 | -1.548 | -1.601 | ns
CLASS II GCLK | t. | -0.850 -0.800 | -1.276 | -1.299 | -1.412 | -1.356 | -1.649 | -1.337 | -1.450 | -1.396 | -1.687 | ns
PLL | t, | 1.010 0.990 | -1.105| 1.504 | 1.640 | 1.571 | 1.861 | 1.551 | 1.686 | 1.621 | 1.898 | ns
6CLK t, | 0.964 0.929 1.294 | 1.928 | 2.241 | 2122 | 2.047 | 1.928 | 2.161 | 2.043 | 2.093 | ns
SSTL-18 t, | -0.836 -0.788 | 1.659 | 1.928 | 2.241 | 2.122 | 2.047 | 1.928 | 2.161 | 2.043 | 2.093 | ns
CLASS | GCLK | tw | 1.024 1.002 1.306 | -1.482 | -1.740 | -1.651 | -1.575 | -1.472 | -1.652 | -1.565 | -1.618 | ns
PLL | t, | 0950 0917 |-1.118|-1.299 | -1.412 | -1.356 | -1.649 | -1.337 | -1.450 | -1.396 | -1.687 | ns
- t, | -0.850 -0.800 | 1.659 |-1.472 |-1.722 | -1.633 | -1.557 | -1.461 | -1.635 | -1.548 | -1.601 | ns
SSTL-18 t, | 1.010 0.990 1.306 | -1.309 | -1.430 | -1.374 | -1.667 | -1.348 | -1.467 | -1.413 | -1.704 | ns
CLASSII | GoLk | tw | 0.964 0.929 |-1.118| 1.514 | 1.658 | 1.589 | 1.879 | 1.562 | 1.703 | 1.638 | 1.915 | ns
PLL | t, | -0.850 -0.800 |-1.276 | 1.918 | 2.223 | 2.104 | 2.029 | 1.917 | 2.144 | 2.026 | 2.076 | ns
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1/0 Timing
Table 1-52. EP3SL70 Row Pins Input Timing Parameters (Part 3 of 3)
" % Fast Model c2 c3 ca caL I3 4 4L
stantard | 0% | 2 s | commersian | Yo | Yoy | ey | Ve | Ve | Ve | Ve | Ve | S|
6CLK t, | 1.010 0.990 | -1.105|-1.472 |-1.722 | -1.633 | -1.557 | -1.461 | -1.635 | -1.548 | -1.601 | ns
SSTL-15 t, | 0.964 0.929 1.294 | -1.309 | -1.430 | -1.374 | -1.667 | -1.348 | -1.467 | -1.413 | -1.704 | ns
CLASS | GCLK | t. | -0.836 -0.788 | 1.674 | 1514 | 1.658 | 1.589 | 1.879 | 1.562 | 1.703 | 1.638 | 1.915 | ns
PLL | t, | 1.024 1.002 | -1.276| 1.918 | 2.223 | 2.104 | 2.029 | 1.917 | 2.144 | 2.026 | 2.076 | ns
6CLK t, | 0.950 0917 | -1.105|-1.472 | -1.722 | -1.633 | -1.557 | -1.461 | -1.635 | -1.548 | -1.601 | ns
1.8-V HSTL t, | -0.836 -0.788 |-1.285| 1.928 | 2.241 | 2.122 | 2.047 | 1.928 | 2.161 | 2.043 | 2.093 | ns
CLASS | GCLK | tw | 1.024 1.002 | -1.096 | -1.482 | -1.740 | -1.651 | -1.575 | -1.472 | -1.652 | -1.565 | -1.618 | ns
PLL | t, | 0950 0.917 1.285 | -1.299 | -1.412 | -1.356 | -1.649 | -1.337 | -1.450 | -1.396 | -1.687 | ns
6CLK t, | -0.827 -0.776 | 1.683 | 1.504 | 1.640 | 1.571 | 1.861 | 1.551 | 1.686 | 1.621 | 1.898 | ns
1.8-V HSTL t, | 1.033 1.014 | -1.285| 1.928 | 2.241 | 2122 | 2.047 | 1.928 | 2.161 | 2.043 | 2.093 | ns
CLASSII | GoLK | tw | 0.941 0.905 | -1.096 | -1.482 | -1.740 | -1.651 | -1.575 | -1.472 | -1.652 | -1.565 | -1.618 | ns
PLL | t, | -0.827 -0.776 | -1.285| 1.938 | 2.257 | 2.138 | 2.063 | 1.937 | 2.177 | 2.059 | 2.109 | ns
SCLK t, | 1.033 1.014 | -1.182|-1.492 | -1.756 | -1.667 | -1.591 | -1.481 | -1.668 | -1.581 | -1.634 | ns
1.5-V HSTL t, | 0.941 0.905 1.585 | -1.289 | -1.396 | -1.340 | -1.633 | -1.328 | -1.434 | -1.380 | -1.671 | ns
CLASS | GCLK | t. | -0.817 -0.847 | 1.368 | 1.494 | 1.624 | 1.555 | 1.845 | 1.542 | 1.670 | 1.605 | 1.882 | ns
PLL | t, | 0.931 0973 |-1.182|1.938 | 2.257 | 2.138 | 2.063 | 1.937 | 2.177 | 2.059 | 2.109 | ns
6CLK t, | 0931 0.934 1.585 | -1.492 | -1.756 | -1.667 | -1.591 | -1.481 | -1.668 | -1.581 | -1.634 | ns
1.5-V HSTL t, | -0.682 -0.673 | 1.368 |-1.289 | -1.396 | -1.340 | -1.633 | -1.328 | -1.434 [ -1.380 | -1.671 | ns
CLASS II GCLK | t. | -0.817 -0.847 | 1.368 | 1.494 | 1.624 | 1.555 | 1.845 | 1.542 | 1.670 | 1.605 | 1.882 | ns
PLL | t, | 0931 0.973 1.368 | 1.938 | 2.257 | 2.138 | 2.063 | 1.937 | 2177 | 2.059 | 2.109 | ns
- t, | 0931 0.934 1.368 | -1.492 | -1.756 | -1.667 | -1.591 | -1.481 | -1.668 | -1.581 | -1.634 | ns
1.2V HSTL t, | -0.682 -0.673 | 1.368 |-1.289 | -1.396 | -1.340 | -1.633 | -1.328 | -1.434 | -1.380 | -1.671 | ns
CLASS | GCLK | t. | -0.811 -0.836 | -1.185|-1.296 | -1.513 | -1.460 | -1.732 | -1.306 | -1.513 | -1.464 | -1.763 | ns
PLL | t, | 0925 0.962 1.582 | 1.801 | 1.915 | 1.799 | 1.814 | 1.796 | 1.923 | 1.804 | 1.865 | ns
6CLK t, | 0937 0.945 1.371 | 1.505 | 1.747 | 1.679 | 1.951 | 1.526 | 1.756 | 1.693 | 1.982 | ns
1.2V HSTL t, | -0.688 -0.684 | -1.185(-1.296 | -1.513 | -1.460 | -1.732 | -1.306 | -1.513 | -1.464 | -1.763 | ns
CLASS II GCLK | t, | -0.811 -0.836 | -1.185|-1.296 | -1.513 | -1.460 | -1.732 | -1.306 | -1.513 | -1.464 | -1.763 | ns
PLL | t, | 0925 0.962 1.582 | 1.801 | 1.915 | 1.799 | 1.814 | 1.796 | 1.923 | 1.804 | 1.865 | ns
6CLK t, | 0937 0.945 1.371 | 1.505 | 1.747 | 1.679 | 1.951 | 1.526 | 1.756 | 1.693 | 1.982 | ns
3.0 POl t, | -0.688 -0.684 | -1.182|-1.297 | -1.516 | -1.463 | -1.735 | -1.305 | -1.518 | -1.469 | -1.768 | ns
GCLK | t. | -0.817 -0.847 | 1.368 | 1.506 | 1.750 | 1.682 | 1.954 | 1.525 | 1.761 | 1.698 | 1.987 | ns
PLL | t, | 0931 0973 | -1.182|-1.297 | -1.516 | -1.463 | -1.735 | -1.305 | -1.518 | -1.469 | -1.768 | ns
SCLK t, | 0931 0.934 1.585 | 1.800 | 1.912 | 1.796 | 1.811 | 1.797 | 1.918 | 1.799 | 1.860 | ns
3.0V t, | -0.682 -0673 | 1.368 | 1.506 | 1.750 | 1.682 | 1.954 | 1.525 | 1.761 | 1.698 | 1.987 | ns
PCI-X GCLK | tw | -0.817 -0.847 | 1.377 | 1519 | 1.765 | 1.697 | 1.969 | 1.534 | 1.771 | 1.708 | 1.997 | ns
PLL | t, | 0.931 0973 |-1.191|-1.310 | -1.531 | -1.478 | -1.750 | -1.314 | -1.528 | -1.479 | -1.778 | ns
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1/0 Timing
Table 1-53 lists the EP3SL70 column pins output timing parameters for single-ended
I/0 standards.
Table 1-53. EP3SL70 Column Pins Output Timing Parameters (Part 1 of 7)
=5 g Fast Model C2 | €3 | c4 caL I3 14 1L
1/0 = .
&5 | Clock | E Units
Standard | 33 § | mdustrial | Commercial | %5 | Y5y | {0y | 1T | 0%V [ 159 | 159 [ 157 | 0%V
GCLK | t,, 3.187 3.187 4.411 | 4.765 | 5.226 | 5.105 | 5.313 | 4.765 | 5.226 | 5.105 | 5.313 | ns
4mA | GCLK
PLL te 3.514 3.514 4.895 | 5.293 | 5.823 | 5.680 | 5.963 | 5.293 | 5.823 | 5.680 | 5.963 | ns
GCLK | t,, 3.120 3.120 4302 | 4.654 | 5.113 | 4.992 | 5.200 | 4.654 | 5.113 | 4.992 | 5.200 | ns
8mA | GCLK
23 PLL te 3.447 3.447 4.786 | 5.182 | 5.710 | 5.567 | 5.850 | 5.182 | 5.710 | 5.567 | 5.850 | ns
LVTTL GCLK [t, | 3.034 3.034 | 4198 | 4.556 | 5.021 | 4.900 | 5.108 | 4.556 | 5.021 | 4.900 | 5.108 | ns
12mA | GCLK
PLL teo 3.361 3.361 4.682 | 5.083 | 5.618 | 5.475 | 5.760 | 5.083 | 5.618 | 5.475 | 5.760 | ns
GCLK | t,, 3.028 3.028 4182 | 4.528 | 4.980 | 4.859 | 5.067 | 4.528 | 4.980 | 4.859 | 5.067 | ns
16mA | GCLK
PLL teo 3.354 3.354 4.665 | 5.055 | 5.577 | 5.434 | 5.718 | 5.055 | 5.577 | 5.434 | 5.718 | ns
GCLK | t,, 3.193 3.193 4.415 | 4.770 | 5.233 | 5.112 | 5.320 | 4.770 | 5.233 | 5.112 | 5.320 | ns
4mA | GCLK
PLL teo 3.520 3.520 4.899 | 5.298 | 5.830 | 5.687 | 5.971 | 5.298 | 5.830 | 5.687 | 5.971 | ns
GCLK | t,, 3.038 3.038 4.209 | 4573 | 5.032 | 4911 | 5,119 | 4573 | 5.032 | 4.911 | 5119 | ns
8mA | GCLK
2.3 PLL teo 3.365 3.365 4.692 | 5.100 | 5.629 | 5.486 | 5.770 | 5.100 | 5.629 | 5.486 | 5.770 | ns
LVCMOS GCLK | t,, 3.045 3.045 4.203 | 4.552 | 5.006 | 4.885 | 5.093 | 4.552 | 5.006 | 4.885 | 5.093 | ns
12mA | GCLK
PLL te 3.372 3.372 4.686 | 5.079 | 5.603 | 5.460 | 5.746 | 5.079 | 5.603 | 5.460 | 5.746 | ns
GCLK | t,, 3.029 3.029 4180 | 4.527 | 4.977 | 4.856 | 5.064 | 4.527 | 4.977 | 4.856 | 5.064 | ns
16mA | GCLK
PLL teo 3.356 3.356 4.664 | 5.054 | 5574 | 5.431 | 5.717 | 5.054 | 5.574 | 5.431 | 5.717 | ns
GCLK | t,, 3.150 3.150 4378 | 4.733 | 5.193 | 5.072 | 5.280 | 4.733 | 5.193 | 5.072 | 5.280 | ns
4mA | GCLK
PLL te 3.478 3.478 4.862 | 5.261 | 5.790 | 5.647 | 5.954 | 5.261 | 5.790 | 5.647 | 5.954 | ns
GCLK | t,, 3.043 3.043 4.250 | 4.602 | 5.056 | 4.936 | 5.142 | 4.602 | 5.056 | 4.936 | 5.142 | ns
8mA | GCLK
2.0 PLL teo 3.367 3.367 4732 | 5.127 | 5.652 | 5.510 | 5.837 | 5.127 | 5.652 | 5.510 | 5.837 | ns
LVTTL GCLK |t, | 3.005 3.005 | 4.184 | 4530 | 4.982 | 4.862 | 5.068 | 4.530 | 4.982 | 4.862 | 5.068 | ns
12mA | GCLK
PLL teo 3.331 3.331 4.669 | 5.058 | 5.578 | 5.436 | 5.773 | 5.058 | 5.578 | 5.436 | 5.773 | ns
GCLK | t,, 2.986 2.986 4.156 | 4.503 | 4.953 | 4.832 | 5.040 | 4.503 | 4.953 | 4.832 | 5.040 | ns
16mA | GCLK
PLL teo 3.313 3.313 4.640 | 5.030 | 5.550 | 5.407 | 5.750 | 5.030 | 5.550 | 5.407 | 5.750 | ns
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1/0 Timing
Table 1-53. EP3SL70 Column Pins Output Timing Parameters (Part 2 of 7)
=5 B Fast Model c2 | ¢ | ¢4 caL 13 14 1L
1/0 = .
ES | Clock | E Units
Sandard | 35 § | mdustrial | Commercial | 5 | ey | Jong | Jeny | gegy | fey | fuy | ey ) gy
GCLK | t,, 3.067 3.067 4.284 | 4635 | 5.091 | 4.971 | 5177 | 4.635 | 5.091 | 4.971 | 5177 | ns
4mA | GCLK
PLL teo 3.392 3.392 4.766 | 5.161 | 5.687 | 5.545 | 5.873 | 5.161 | 5.687 | 5.545 | 5.873 | ns
GCLK | t,, 2.988 2.988 4.160 | 4.505 | 4.956 | 4.836 | 5.042 | 4.505 | 4.956 | 4.836 | 5.042 | ns
8mA | GCLK
2.0 PLL teo 3.313 3.313 4.642 | 5.032 | 5.552 | 5.410 | 5.763 | 5.032 | 5.552 | 5.410 | 5.763 | ns
LVCMOS GCLK | t,, 2.981 2.981 4152 | 4.498 | 4.947 | 4.826 | 5.034 | 4.498 | 4.947 | 4.826 | 5.034 | ns
12mA | GCLK
PLL teo 3.308 3.308 4.635 | 5.025 | 5.544 | 5.401 | 5.732 | 5.025 | 5.544 | 5.401 | 5.732 | ns
GCLK | t,, 2.972 2.972 4137 | 4.482 | 4.932 | 4.811 | 5.019 | 4.482 | 4.932 | 4.811 | 5.019 | ns
16mA | GCLK
PLL teo 3.299 3.299 4.621 | 5.010 | 5.529 | 5.386 | 5.737 | 5.010 | 5.529 | 5.386 | 5.737 | ns
GCLK | t,, 3.187 3.187 4.490 | 4.860 | 5.338 | 5.218 | 5.424 | 4.860 | 5.338 | 5.218 | 5.424 | ns
4mA | GCLK
PLL teo 3.514 3.514 4,973 | 5.388 | 5.934 | 5.792 | 6.081 | 5.388 | 5.934 | 5.792 | 6.081 | ns
GCLK | t,, 3.090 3.090 4371 | 4.735 | 5.206 | 5.086 | 5.292 | 4.735 | 5.206 | 5.086 | 5.292 | ns
8mA | GCLK
PLL teo 3.414 3.414 4.854 | 5.262 | 5.802 | 5.660 | 5.957 | 5.262 | 5.802 | 5.660 | 5.957 | ns
25V
GCLK | t,, 3.045 3.045 4.284 | 4644 | 5110 | 4.989 | 5.197 | 4.644 | 5.110 | 4.989 | 5.197 | ns
12mA | GCLK
PLL teo 3.370 3.370 4.767 | 5.171 | 5.707 | 5.564 | 5.879 | 5.171 | 5.707 | 5.564 | 5.879 | ns
GCLK | t,, 3.006 3.006 4.245 | 4.602 | 5.067 | 4.946 | 5.154 | 4.602 | 5.067 | 4.946 | 5.154 | ns
16mA | GCLK
PLL teo 3.332 3.332 4.728 | 5.129 | 5.664 | 5.521 | 5.822 | 5.129 | 5.664 | 5.521 | 5.822 | ns
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1/0 Timing
Table 1-53. EP3SL70 Column Pins Output Timing Parameters (Part 3 of 7)
=5 B Fast Model cC2 | €3 | c4 caL I3 14 1L
1/0 =4 .
£5 | Clock | E Units
Senterd | 33 § | mdustrial | Commercial | 3% | 5y | %57 | 197 | 0%V | 17V | 17V | 17V | 0%V
GCLK |t 3.378 3.378 4810 | 5.219 | 5.742 | 5.621 | 5.829 | 5.219 | 5.742 | 5.621 | 5.829 | ns
2mA | GCLK
PLL te 3.705 3.705 5.294 | 5.748 | 6.339 | 6.196 | 6.478 | 5.748 | 6.339 | 6.196 | 6.478 | ns
GCLK |t 3.200 3.200 4533 | 4912 | 5.395 | 5.275 | 5.481 | 4.912 | 5.395 | 5.275 | 5.481 | ns
4mA | GCLK
PLL te 3.524 3.524 5.015 | 5.439 | 5.991 | 5.849 | 6.147 | 5.439 | 5.991 | 5.849 | 6.147 | ns
GCLK |t 3.115 3.115 4.424 | 4796 | 5.284 | 5.163 | 5.371 | 4.796 | 5.284 | 5.163 | 5.371 | ns
6mA | GCLK
PLL te 3.442 3.442 4908 | 5.324 | 5.881 | 5.738 | 6.035 | 5.324 | 5.881 | 5.738 | 6.035 | ns
1.8V
GCLK |t 3.095 3.095 4.366 | 4.742 | 5.218 | 5.097 | 5.305 | 4.742 | 5.218 | 5.097 | 5.305 | ns
8mA | GCLK
PLL te 3.422 3.422 4.850 | 5.270 | 5.815 | 5.672 | 5.958 | 5.270 | 5.815 | 5.672 | 5.958 | ns
GCLK |t 3.032 3.032 4.306 | 4.668 | 5.137 | 5.016 | 5.224 | 4.668 | 5.137 | 5.016 | 5.224 | ns
10mA | GCLK
PLL te 3.359 3.359 4.789 | 5.195 | 5.734 | 5.591 | 5.889 | 5.195 | 5.734 | 5.591 | 5.889 | ns
GCLK |t 3.015 3.015 4.285 | 4.647 | 5114 | 4993 | 5.201 | 4.647 | 5.114 | 4.993 | 5.201 | ns
12mA | GCLK
PLL teo 3.341 3.341 4768 | 5.174 | 5.711 | 5.568 | 5.856 | 5.174 | 5.711 | 5.568 | 5.856 | ns
GCLK |t 3.324 3.324 4.739 | 5.152 | 5.680 | 5.559 | 5.767 | 5.152 | 5.680 | 5.559 | 5.767 | ns
2mA | GCLK
PLL teo 3.651 3.651 5.223 | 5.680 | 6.277 | 6.134 | 6.423 | 5.680 | 6.277 | 6.134 | 6.423 | ns
GCLK |t 3.112 3.112 4.420 | 4.795 | 5.288 | 5.167 | 5.375 | 4.795 | 5.288 | 5.167 | 5.375 | ns
4mA | GCLK
PLL teo 3.439 3.439 4904 | 5.324 | 5.885 | 5.742 | 6.037 | 5.324 | 5.885 | 5.742 | 6.037 | ns
GCLK |t 3.088 3.088 4353 | 4.737 | 5.221 | 5.100 | 5.308 | 4.737 | 5.221 | 5.100 | 5.308 | ns
6mA | GCLK
PLL teo 3.414 3.414 4.837 | 5.264 | 5.818 | 5.675 | 5.960 | 5.264 | 5.818 | 5.675 | 5.960 | ns
15V
GCLK |t 3.076 3.076 4337 | 4.712 | 5.201 | 5.080 | 5.288 | 4.712 | 5.201 | 5.080 | 5.288 | ns
8mA | GCLK
PLL teo 3.403 3.403 4.820 | 5.239 | 5.798 | 5.655 | 5.943 | 5.239 | 5.798 | 5.655 | 5.943 | ns
GCLK |t 3.021 3.021 4.298 | 4.661 | 5.131 | 5.010 | 5.218 | 4.661 | 5.131 | 5.010 | 5.218 | ns
10mA | GCLK
PLL te 3.348 3.348 4.782 | 5.188 | 5.728 | 5.585 | 5.880 | 5.188 | 5.728 | 5.585 | 5.880 | ns
GCLK |t 3.015 3.015 4281 | 4.648 | 5.120 | 4.999 | 5.207 | 4.648 | 5.120 | 4.999 | 5.207 | ns
12mA | GCLK
PLL teo 3.343 3.343 4.765 | 5.177 | 5.717 | 5.574 | 5.859 | 5177 | 5.717 | 5.574 | 5.859 | ns
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1/0 Timing
Table 1-53. EP3SL70 Column Pins Output Timing Parameters (Part 4 of 7)
=5 B Fast Model cC2 | €3 | c4 caL I3 14 1L
1/0 o> .
=5 | Clock | E Units
Standard | 33 § | ndustrial | Commercial | y%5 | {5 | %Y | 15 | 0%V | 137 | 159 | 15V | 05V
GCOLK |t, | 3.240 3.240 4.665 | 5.087 | 5.624 | 5.503 | 5.711 | 5.087 | 5.624 | 5503 | 5.711 | ns
2mA | GCLK
pLL |t 3.567 3.567 5.149 | 5.616 | 6.221 | 6.078 | 6.363 | 5.616 | 6.221 | 6.078 | 6.363 | ns
GOLK |t, | 3.118 3.118 4.440 | 4.827 | 5.338 | 5.217 | 5.425 | 4.827 | 5.338 | 5.217 | 5.425 | ns
4mA | GCLK
pLL |t 3.444 3.444 4923 | 5.354 | 5.935 | 5.792 | 6.078 | 5.354 | 5.935 | 5.792 | 6.078 | ns
12V
GCLK |t, | 3.080 3.080 4347 | 4.737 | 5.225 | 5.104 | 5.312 | 4.737 | 5.225 | 5104 | 5.312 | ns
6mA | GCLK
pLL |t 3.406 3.406 4.831 | 5.265 | 5.822 | 5.679 | 5.964 | 5.265 | 5.822 | 5.679 | 5.964 | ns
GCOLK |t, | 3.031 3.031 4318 | 4.687 | 5.169 | 5.048 | 5.256 | 4.687 | 5.169 | 5.048 | 5.256 | ns
8mA | GCLK
pLL |t 3.359 3.359 4.803 | 5.216 | 5.766 | 5.623 | 5.917 | 5.216 | 5.766 | 5.623 | 5.917 | ns
GCLK [t, | 3.032 3.032 4275 | 4.634 | 5.100 | 4.979 | 5.187 | 4.634 | 5.100 | 4.979 | 5.187 | ns
8mA | GCLK
pLL |t 3.359 3.359 4.760 | 5.163 | 5.697 | 5.554 | 5.874 | 5.163 | 5.697 | 5.554 | 5.874 | ns
SSTL2 GCLK |t, | 3.029 3.029 4272 | 4.630 | 5.096 | 4.975 | 5.183 | 4.630 | 5.096 | 4.975 | 5.183 | ns
g 10mA
CLASS | GPCLLLK t, | 3.356 3.356 4.757 | 5.160 | 5.693 | 5.550 | 5.869 | 5.160 | 5.693 | 5.550 | 5.869 | ns
GCLK |t, | 3.028 3.028 4272 | 4631 | 5.097 | 4.976 | 5.184 | 4.631 | 5.097 | 4.976 | 5.184 | ns
12mA | GCLK
pLL |t 3.354 3.354 4.757 | 5.161 | 5.694 | 5.551 | 5.870 | 5.161 | 5.694 | 5.551 | 5.870 | ns
SSTL2 GCLK |t, | 3.019 3.019 4259 | 4617 | 5.082 | 4.961 | 5.169 | 4.617 | 5.082 | 4.961 | 5.169 | ns
§ 16mA
CLASS I GPCLLLK i, | 3345 | 3345 |4742|5145 5679|5536 | 5854 | 5.145 | 5.679 | 5536 | 5.854 | ns
GCLK |t, | 3.039 3.039 4287 | 4.648 | 5.116 | 4.995 | 5.203 | 4.648 | 5.116 | 4.995 | 5.203 | ns
4mA | GCLK
pLL |t 3.366 3.366 4772 | 5177 | 5.713 | 5.570 | 5.893 | 5.177 | 5.713 | 5.570 | 5.893 | ns
GCLK [t, | 3.035 3.035 4285 | 4.646 | 5.114 | 4.993 | 5.201 | 4.646 | 5.114 | 4.993 | 5.201 | ns
6mA | GCLK
pLL |t 3.362 3.362 4770 | 5175 | 5.711 | 5.568 | 5.891 | 5.175 | 5.711 | 5.568 | 5.891 | ns
SSTL18 GCOLK [t, | 3.025 3.025 4276 | 4.637 | 5.105 | 4.984 | 5.192 | 4.637 | 5.105 | 4.984 | 5192 | ns
i 8mA
CLASS | GPCLLLK t, | 3.351 3.351 4.760 | 5.166 | 5.702 | 5.559 | 5.889 | 5.166 | 5.702 | 5.559 | 5.889 | ns
GCLK [t, | 3.013 3.013 4263 | 4.624 | 5.092 | 4.971 | 5179 | 4.624 | 5.092 | 4971 | 5179 | ns
10mA | GCLK
pLL |t 3.340 3.340 4.747 | 5.153 | 5.689 | 5.546 | 5.864 | 5.153 | 5.689 | 5.546 | 5.864 | ns
GCLK [t, | 3.013 3.013 4263 | 4.624 | 5.092 | 4.971 | 5179 | 4.624 | 5.092 | 4.971 | 5179 | ns
12mA | GCLK
pLL |t 3.340 3.340 4.747 | 5.153 | 5.689 | 5.546 | 5.863 | 5.153 | 5.689 | 5.546 | 5.863 | ns
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1/0 Timing
Table 1-53. EP3SL70 Column Pins Output Timing Parameters (Part 5 of 7)
=5 B Fast Model c2 | ¢ | ¢4 caL 13 14 1L
1/0 o> .
£S5 | Clock | E Units
Standard | 33 § | ndustrial | Commercial | y%5 | {5 | %Y | 15 | 0%V | 137 | 159 | 15V | 05V
GCLK |t, | 3.020 3.020 | 4.262 | 4.621 | 5.087 | 4.966 | 5.174 | 4.621 | 5.087 | 4.966 | 5.174 | ns
8mA | GCLK
t, | 3.346 3.346 | 4.746 | 5.150 | 5.684 | 5.541 | 5.866 | 5.150 | 5.684 | 5.541 | 5.866 | ns
SSTL-18 PLL
CLASSII GCLK |t, | 3.022 3.022 | 4.269 | 4.630 | 5.099 | 4.978 | 5.186 | 4.630 | 5.099 | 4.978 | 5.186 | ns
16mA | GCLK
pLL |t | 3349 3.349 | 4754 | 5.159 | 5.696 | 5.553 | 5.889 | 5.159 | 5.696 | 5.553 | 5.889 | ns
GCLK |t, | 3.042 3.042 4.297 | 4.659 | 5.129 | 5.008 | 5.216 | 4.659 | 5.129 | 5.008 | 5.216 | ns
4mA | GCLK
pLL |t | 3370 3.370 | 4.781 | 5.189 | 5.726 | 5.583 | 5.908 | 5.189 | 5.726 | 5.583 | 5.908 | ns
GCLK |t, | 3.030 3.030 | 4.287 | 4.650 | 5.120 | 4.999 | 5.207 | 4.650 | 5.120 | 4.999 | 5.207 | ns
6mA | GCLK
pLL |t | 3356 3.356 | 4771 | 5.179 | 5.717 | 5.574 | 5.894 | 5.179 | 5.717 | 5.574 | 5.894 | ns
SSTLAS GCLK |t, | 3.018 3.018 | 4.273 | 4.636 | 5.106 | 4.985 | 5.193 | 4.636 | 5.106 | 4.985 | 5.193 | ns
- 8mA
CLASS | GPCLLLK t, | 3.345 3.345 4.757 | 5.165 | 5.703 | 5.560 | 5.879 | 5.165 | 5.703 | 5.560 | 5.879 | ns
GCLK |t, | 3.017 3.017 | 4275 | 4.639 | 5.110 | 4.989 | 5.197 | 4.639 | 5.110 | 4.989 | 5.197 | ns
10mA | GCLK
pLL |t | 3344 3.344 | 4760 | 5.168 | 5.707 | 5.564 | 5.876 | 5.168 | 5.707 | 5.564 | 5.876 | ns
GCLK |t, | 3.014 3.014 | 4270 | 4.633 | 5.104 | 4.983 | 5.191 | 4.633 | 5.104 | 4.983 | 5.191 | ns
12mA | GCLK
pLL |t | 3341 3.341 4.755 | 5.163 | 5.701 | 5.558 | 5.870 | 5.163 | 5.701 | 5.558 | 5.870 | ns
GCLK |t, | 3.016 3.016 | 4.260 | 4.620 | 5.087 | 4.966 | 5.174 | 4.620 | 5.087 | 4.966 | 5.174 | ns
8mA | GCLK
t, | 3.343 3.343 4.744 | 5149 | 5.684 | 5.541 | 5.867 | 5.149 | 5.684 | 5.541 | 5.867 | ns
SSTL-15 PLL
CLASS I GCLK [t, | 3.019 3.019 | 4.267 | 4.628 | 5.098 | 4.977 | 5.185 | 4.628 | 5.098 | 4.977 | 5.185 | ns
16mA | GCLK
pLL |t | 3346 3.346 | 4.751 | 5.158 | 5.695 | 5.552 | 5.891 | 5.158 | 5.695 | 5.552 | 5.891 | ns
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Table 1-53. EP3SL70 Column Pins Output Timing Parameters (Part 6 of 7)
=5 8 Fast Model c2 c3 c4 caL I3 4 L
Standard | £ | Glock | Vous | Veo= | Voum | Veus | Vou= | Vo= | Veus | Veps | Vo= | O
S5 £ | mdustrial | Commercial | %57 | 5y | %Y | 15V | 0%V | 157 | 19V | 19V | 03V
GCLK | t,, 3.026 3.026 4.261 | 4619 | 5.085|4.964 | 5172 | 4.619 | 5.085 | 4.964 | 5.172 | ns
4mA | GCLK
PLL teo 3.353 3.353 4,746 | 5.149 | 5.682 | 5.539 | 5.868 | 5.149 | 5.682 | 5.539 | 5.868 | ns
GCLK | t,, 3.020 3.020 4.260 | 4.619 | 5.084 | 4963 | 5.171 | 4.619 | 5.084 | 4.963 | 5.171 | ns
6mA | GCLK
PLL teo 3.346 3.346 4.744 | 5147 | 5.681 | 5.538 | 5.873 | 5.147 | 5.681 | 5.538 | 5.873 | ns
1.8V GCLK | t,, 3.012 3.012 4.252 | 4611 | 5.077 | 4.956 | 5.164 | 4.611 | 5.077 | 4.956 | 5.164 | ns
HSTL 8mA | GCLK
CLASS | PLL teo 3.338 3.338 4,736 | 5.140 | 5.674 | 5.531 | 5.855 | 5.140 | 5.674 | 5.531 | 5.855 | ns
GCLK | t,, 3.014 3.014 4,255 | 4.614 | 5.081 | 4.960 | 5.168 | 4.614 | 5.081 | 4.960 | 5.168 | ns
10mA | GCLK
PLL teo 3.341 3.341 4,739 | 5.143 | 5.678 | 5.535 | 5.858 | 5.143 | 5.678 | 5.535 | 5.858 | ns
GCLK | t,, 3.011 3.011 4.257 | 4617 | 5.085 | 4.964 | 5172 | 4.617 | 5.085 | 4.964 | 5.172 | ns
12mA | GCLK
PLL teo 3.338 3.338 4,742 | 5.147 | 5.682 | 5.539 | 5.865 | 5.147 | 5.682 | 5.539 | 5.865 | ns
1.8V GCLK | t,, 3.019 3.019 4,256 | 4.615 | 5.081 | 4.960 | 5.168 | 4.615 | 5.081 | 4.960 | 5.168 | ns
HSTL 16mA | GCLK
CLASS Il PLL teo 3.346 3.346 4,741 | 5.144 | 5.678 | 5.535 | 5.869 | 5.144 | 5.678 | 5.535 | 5.869 | ns
GCLK | t,, 3.031 3.031 4,269 | 4.629 | 5.096 | 4.975 | 5.183 | 4.629 | 5.096 | 4.975 | 5.183 | ns
4mA | GCLK
PLL teo 3.358 3.358 4,754 | 5.159 | 5.693 | 5.550 | 5.881 | 5.159 | 5.693 | 5.550 | 5.881 | ns
GCLK | t,, 3.027 3.027 4,272 | 4632 | 5.099 | 4.978 | 5.186 | 4.632 | 5.099 | 4.978 | 5.186 | ns
6mA | GCLK
PLL te 3.354 3.354 4,755 | 5.160 | 5.696 | 5.553 | 5.878 | 5.160 | 5.696 | 5.553 | 5.878 | ns
15V GCLK | t,, 3.023 3.023 4.267 | 4.627 | 5.094 | 4973 | 5.181 | 4.627 | 5.094 | 4.973 | 5.181 | ns
HSTL 8mA | GCLK
CLASS | PLL teo 3.350 3.350 4,751 | 5.156 | 5.691 | 5.548 | 5.873 | 5.156 | 5.691 | 5.548 | 5.873 | ns
GCLK | t,, 3.016 3.016 4.260 | 4.620 | 5.087 | 4.966 | 5.174 | 4.620 | 5.087 | 4.966 | 5.174 | ns
10mA | GCLK
PLL te 3.343 3.343 4,744 | 5.149 | 5.684 | 5.541 | 5.867 | 5.149 | 5.684 | 5.541 | 5.867 | ns
GCLK | t,, 3.016 3.016 4.266 | 4.627 | 5.097 | 4.976 | 5.184 | 4.627 | 5.097 | 4.976 | 5.184 | ns
12mA | GCLK
PLL teo 3.344 3.344 4,751 | 5.157 | 5.694 | 5.551 | 5.870 | 5.157 | 5.694 | 5.551 | 5.870 | ns
15V GCLK | t,, 3.014 3.014 4,247 | 4.605 | 5.071 | 4.950 | 5.158 | 4.605 | 5.071 | 4.950 | 5.158 | ns
HSTL 16mA | GCLK
CLASS Il PLL teo 3.342 3.342 4,732 | 5.135 | 5.668 | 5.525 | 5.855 | 5.135 | 5.668 | 5.525 | 5.855 | ns
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1/0 Timing
Table 1-53. EP3SL70 Column Pins Output Timing Parameters (Part 7 of 7)
=5 2 Fast Model c2 | ¢ | ¢4 caL 13 14 1L
Standard | £ | Glock | Vous | Veo= | Voum | Veus | Vou= | Vo= | Veus | Veps | Vo= | O
S5 £ | mdustrial | Commercial | %57 | 5y | %Y | 15V | 0%V | 157 | 19V | 19V | 03V
GCLK | t,, 3.035 3.035 4.284 | 4.647 | 5117 | 4.996 | 5.204 | 4.647 | 5.117 | 4.996 | 5.204 | ns
4mA | GCLK
PLL te 3.361 3.361 4768 | 5.176 | 5.714 | 5,571 | 5.900 | 5.176 | 5.714 | 5571 | 5900 | ns
GCLK | t,, 3.026 3.026 4275 | 4.638 | 5.108 | 4.987 | 5.195 | 4.638 | 5.108 | 4.987 | 5195 | ns
6mA | GCLK
PLL te 3.353 3.353 4759 | 5.167 | 5.705 | 5.562 | 5.888 | 5.167 | 5.705 | 5.562 | 5.888 | ns
19y GCLK | t,, 3.026 3.026 4282 | 4.646 | 5.117 | 4.996 | 5.204 | 4.646 | 5.117 | 4.996 | 5.204 | ns
HSTL 8mA | GCLK
GLASS | PLL te 3.354 3.354 4767 | 5.175 | 5.714 | 5571 | 5.891 | 5,175 | 5.714 | 5,571 | 5.891 | ns
GCLK | t,, 3.016 3.016 4.269 | 4632 | 5.103 | 4.982 | 5.190 | 4.632 | 5.103 | 4.982 | 5190 | ns
10mA | GCLK
PLL te 3.343 3.343 4.754 | 5.162 | 5.700 | 5.557 | 5.885 | 5.162 | 5.700 | 5.557 | 5.885 | ns
GCLK | t,, 3.016 3.016 4270 | 4633 | 5.104 | 4.983 | 5.191 | 4.633 | 5.104 | 4.983 | 5191 | ns
12mA | GCLK
PLL te 3.343 3.343 4754 | 5.162 | 5.701 | 5.558 | 5.877 | 5.162 | 5.701 | 5.558 | 5.877 | ns
19y GCLK | t,, 3.037 3.037 4286 | 4.648 | 5.117 | 4.996 | 5.204 | 4.648 | 5.117 | 4.996 | 5.204 | ns
HSTL 16mA | GCLK
CLASS I PLL teo 3.364 3.364 4,770 | 5177 | 5.714 | 5.571 | 5914 | 5177 | 5.714 | 5,571 | 5914 | ns
GCLK | t,, 3.140 3.140 4331 | 4.684 | 5.142 | 5.021 | 5.229 | 4.684 | 5.142 | 5.021 | 5.229 | ns
3.0-vPCl | — GCLK
PLL teo 3.467 3.467 4815|5211 | 5.739 | 5.596 | 5.945 | 5.211 | 5.739 | 5.596 | 5.945 | ns
2.0 GCLK | t,, 3.140 3.140 4331 | 4.684 | 5.142 | 5.021 | 5.229 | 4.684 | 5.142 | 5.021 | 5.229 | ns
PCI-X N GPCLLLK t, | 3.467 3.467 | 4.815 | 5.211 | 5.739 | 5.596 | 5.945 | 5.211 | 5.739 | 5.596 | 5.945 | ns
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Table 1-54 lists the EP3SL70 row pins output timing parameters for single-ended 1/0O

standards.
Table 1-54. EP3SL70 Row Pins Output Timing Parameters (Part 1 of 4)
=5 B Fast Model c2 | €3 | ¢4 caL I3 14 1L
Stalr{gard 5 | clock | E Vo= | Vo= | Veum | Vem | Veg= | Vegm | Vog= | Vo= | Vog= | OIS
33 § | Industrial | Commercial | 155y | 15y | 157 | 157 | 03V | 1397 | 197V | 197 | 08V
GOLK |t, | 3.182 3.424 4.767 | 5.163 | 5.668 | 5.532 | 5.739 | 5.293 | 5.802 | 5.667 | 5.813 | ns
4mA | GOLK
oL |t | 1474 1.669 2.054 | 2.135 | 2.377 | 2.393 | 2.266 | 2.251 | 2.501 | 2.515 | 2.258 | ns
23y GCLK |t, | 3.089 3.319 4.637 | 5.025 | 5.524 | 5.388 | 5.595 | 5.152 | 5.653 | 5.518 | 5.664 | ns
LVTTL BmA 1 GoLK t 1.408 1.598 1.944 | 2.023 | 2.233 | 2.249 | 2.152 | 2.138 | 2.352 | 2.366 | 2.142 | ns
oL |t . . . . . . . . . . .
GCLK |t, | 2.990 3.213 4518 | 4.902 | 5.396 | 5.260 | 5.467 | 5.025 | 5.521 | 5.386 | 5.532 | ns
12mA GCLK
ol | | 1329 1.509 1.838 | 1.923 | 2.119 | 2.138 | 2.056 | 2.039 | 2.235 | 2.252 | 2.043 | ns
GOLK |t, | 3.192 3.428 4775 | 5.168 | 5.673 | 5.537 | 5.744 | 5.299 | 5.807 | 5.672 | 5.818 | ns
4mA
33 GIfLLLK t, | 1.476 1.676 2.058 | 2.140 | 2.382 | 2.398 | 2.275 | 2.259 | 2.506 | 2.520 | 2.270 | ns
LVCMOS GOLK |t, | 2.994 3.219 4.524 | 4.908 | 5.402 | 5.266 | 5.473 | 5.031 | 5.528 | 5.393 | 5.539 | ns
8mA | GCLK
oL |t | 1333 1.513 1.849 | 1.938 | 2.129 | 2.148 | 2.066 | 2.051 | 2.244 | 2.261 | 2.052 | ns
GCLK |t, | 3.136 3.370 4719 | 5.116 | 5.625 | 5.489 | 5.696 | 5.250 | 5.760 | 5.625 | 5.771 | ns
4mA | GOLK
bl |t | 1435 1.630 2.021 | 2.103 | 2.334 | 2.350 | 2.232 | 2.219 | 2.459 | 2.473 | 2.224 | ns
3.0V GCLK |t, | 3.011 3.243 4.566 | 4.957 | 5.461 | 5.325 | 5.532 | 5.088 | 5.596 | 5.460 | 5.606 | ns
LVTTL 8mA 1 GoLK t 1.334 1.518 1.884 | 1.961 | 2.170 | 2.186 | 2.087 | 2.077 | 2.295 | 2.308 | 2.078 | ns
oL | . . . . . . . . . . .
GOLK |t, | 2.972 3.192 4.484 | 4.874 | 5.373 | 5.237 | 5.444 | 5.002 | 5.503 | 5.367 | 5.513 | ns
12mA GOLK
oL |t | 1297 1.480 1.824 | 1.896 | 2.082 | 2.099 | 2.017 | 2.009 | 2.202 | 2.215 | 2.005 | ns
GOLK |t, | 3.050 3.289 4613 |5.009 | 5514 | 5.378 | 5.585 | 5.142 | 5.649 | 5513 | 5.659 | ns
4mA- | GoLK 2123 | 2.111 | 2.348 | 2.361 | 2.114
3.0V oL |t | 1356 1.542 1.919 | 1.996 | 2.223 | 2.239 | 2.123 | 2. 348 | 2.361 | 2. ns
LVCMOS GCLK |t, | 2.950 3.170 4.449 | 4.835 | 5.334 | 5.198 | 5.405 | 4.962 | 5.463 | 5.327 | 5.473 | ns
8mA | GCLK
oL |t | 1284 1.464 1.796 | 1.867 | 2.052 | 2.071 | 1.989 | 1.979 | 2.169 | 2.185 | 1.976 | ns
GCLK |t, | 3.162 3.406 4.851 | 5.270 | 5.797 | 5.661 | 5.868 | 5.410 | 5.939 | 5.803 | 5.949 | ns
4mA | GOLK
bl |t | 1461 1.667 2129 | 2.229 | 2.506 | 2.522 | 2.377 | 2.351 | 2.638 | 2.651 | 2.376 | ns
GOLK |t, | 3.052 3.307 4.696 | 5.107 | 5.627 | 5.491 | 5.698 | 5.243 | 5.765 | 5.629 | 5.775 | ns
25V 8mA GCLK
oL |t | 1376 1.564 2.005 | 2.094 | 2.336 | 2.352 | 2.235 | 2.214 | 2.464 | 2.477 | 2.231 | ns
GOLK |t, | 3.006 3.231 4585 | 4.988 | 5.501 | 5.365 | 5.572 | 5.120 | 5.635 | 5.499 | 5.645 | ns
12mA GCLK
oL | | 1319 1.520 1.921 | 2.008 | 2.210 | 2.226 | 2.144 | 2.125 | 2.334 | 2.347 | 2137 | ns
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Table 1-54. EP3SL70 Row Pins Output Timing Parameters (Part 2 of 4)
=5 k] Fast Model c2 c3 c4 caL 13 4 L
Stanjard | £ 5 | Clock £ Vius | Veom | Veus | Veu= | Veu= | Veum | Veu= | Vog= | Vo= | OMIS
1 S | Industrial | Commercial | 15y | 4Ty | 15v | 15v | 09v | 19v | 17V | 17V | 08v
GCLK |t 3.350 3.691 5.275 | 5573 | 6.134 | 5.998 | 6.210 | 5.723 | 6.286 | 6.151 | 6.297 | ns
2mA | GOLK
PLL too 1.728 1.915 2.562 | 2.717 | 2.981 | 2.999 | 2.946 | 2.881 | 3.150 | 3.167 | 2.958 | ns
GCLK |t 3.177 3.489 4948 | 5.247 | 5.774 | 5.638 | 5.850 | 5.397 | 5.925 | 5.789 | 5.935 | ns
4mA | GOLK
PLL teo 1.503 1.713 2.235 12349 | 2.576 | 2.594 | 2.541 | 2.516 | 2.744 | 2.760 | 2.551 ns
1.8V
GCLK |t 3.102 3.387 4,795 | 5.142 | 5.673 | 5.537 | 5.749 | 5.283 | 5.819 | 5.684 | 5.830 | ns
6mA | GOLK
PLL too 1.438 1.611 2.082 | 2199 | 2.417 | 2.435 | 2.382 | 2.348 | 2.571 | 2.588 | 2.379 | ns
GCLK |t 3.084 3.313 4718 | 5.089 | 5.608 | 5.472 | 5.684 | 5.227 | 5.747 | 5.612 | 5.758 | ns
8mA
GPCLLLK too 1.378 1.557 2.005 | 2.106 | 2.321 | 2.339 | 2.286 | 2.253 | 2.477 | 2.494 | 2.285 | ns
GCLK |t 3.292 3.609 5.185 | 5.500 | 6.071 | 5.935 | 6.147 | 5.644 | 6.221 | 6.086 | 6.232 | ns
2mA
GPCLLLK to 1.639 1.833 2.472 | 2.631 | 2.909 | 2.927 | 2.874 | 2.788 | 3.074 | 3.091 | 2.882 | ns
GCLK |t 3.100 3.352 4,780 | 5.142 | 5.677 | 5.541 | 5.753 | 5.280 | 5.820 | 5.685 | 5.831 | ns
4mA | GOLK
PLL to 1.397 1.576 2.067 | 2.194 | 2.418 | 2.436 | 2.383 | 2.342 | 2.570 | 2.587 | 2.378 | ns
15V
GCLK |t 3.073 3.304 4,707 | 5.081 | 5.608 | 5.472 | 5.684 | 5.220 | 5.747 | 5.612 | 5.758 | ns
6mA
GPCLLLK teo 1.370 1.548 1.994 | 2.098 | 2.312 | 2.330 | 2.277 | 2.244 | 2.465 | 2.482 | 2.273 | ns
GCLK |t 3.054 3.295 4.685 | 5.057 | 5.589 | 5.453 | 5.665 | 5.196 | 5.728 | 5.593 | 5.739 | ns
8mA | GOLK
PLL too 1.361 1.537 1.972 | 2.080 | 2.293 | 2.311 | 2.258 | 2.226 | 2.443 | 2.460 | 2.251 | ns
GCLK |t 3.222 3.534 5.095 | 5.432 | 6.010 | 5.874 | 6.086 | 5.576 | 6.152 | 6.017 | 6.163 | ns
2mA
G;:LLLK too 1.582 1.758 2.382 | 2.545 | 2.834 | 2.852 | 2.799 | 2.700 | 2.990 | 3.007 | 2.798 | ns
1.2V
GCLK |t 3.105 3.345 4802 | 5.170 | 5.725 | 5.589 | 5.801 | 5.309 | 5.864 | 5.729 | 5.875 | ns
4mA | GOLK
PLL too 1.402 1.578 2.089 | 2.222 | 2.459 | 2.477 | 2.424 | 2.367 | 2.612 | 2.629 | 2.420 | ns
GCLK |t 2.991 3.217 4.563 | 4.960 | 5.469 | 5.333 | 5.540 | 5.087 | 5.597 | 5.462 | 5.608 | ns
BmA | GCLK to 1.323 1.508 1.914 | 1999 | 2.197 | 2.216 | 2.134 | 2.112 | 2.315 [ 2.332 | 2.123 | ns
SSTL-2 PLL
CLASS | GCLK |t 2.979 3.205 4555 | 4.952 | 5.461 | 5.325 | 5.532 | 5.079 | 5.590 | 5.455 | 5.601 | ns
12mA GCLK
PLL too 1.318 1.504 1.911 (1997 [ 2195 | 2.214 | 2.132 | 2.111 | 2.314 | 2.331 | 2122 | ns
SSTL-2 GCLK | tg 2.963 3.187 4530 | 4.927 | 5.434 | 5.298 | 5.505 | 5.053 | 5.563 | 5.428 | 5.574 | ns
16mA | GoLK
CLASS Il ol |t | 1.309 1.493 1.896 | 1.981 | 2.178 | 2.197 | 2.115 | 2.094 | 2.296 | 2.313 | 2.104 | ns
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Table 1-54. EP3SL70 Row Pins Qutput Timing Parameters (Part 3 of 4)
=5 k] Fast Model c2 c3 c4 caL 13 4 L
Stanard E5 | clook | £ Vius | Veom | Veus | Veu= | Veu= | Veum | Veu= | Vog= | Vo= | OMIS
33 £ | Industral | Commerctal | oy | 15 | 157 | 137 | 08V |19V | 137 | 13V | 0357
GCLK |t 3.033 3.269 4613 | 4.993 | 5.503 | 5.367 | 5.579 | 5.126 | 5.638 | 5.503 | 5.649 | ns
4mA | GOLK
L |t 1.339 1.501 1.909 | 1.997 | 2.194 | 2.212 | 2.159 | 2.134 | 2.340 | 2.357 | 2.148 | ns
GCLK |t 3.028 3.255 4610 | 4.992 | 5.502 | 5.366 | 5.578 | 5.124 | 5.636 | 5.501 | 5.647 | ns
6mA | GCLK
oL |t 1.324 1.496 1.907 | 1.996 | 2.192 | 2.210 | 2.157 | 2.132 | 2.338 | 2.355 | 2.146 | ns
SSTL-18 GCLK |t 3.017 3.243 4593 | 4.982 | 5.492 | 5.356 | 5.568 | 5.115 | 5.627 | 5.492 | 5.638 | ns
CLASS | SmA | 6oLk t 1.313 1.485 1.897 | 1.986 | 2.175 | 2.193 | 2.140 | 2.115 | 2.322 | 2.339 | 2.130 | ns
T } } } ) ) ) : : : ) :
GCLK |t 3.006 3.220 4577 | 4.969 | 5.479 | 5.343 | 5.555 | 5.103 | 5.615 | 5.480 | 5.626 | ns
10mA GOLK
oL |t 1.290 1.474 1.884 | 1.973 | 2.160 | 2.178 | 2.125 | 2.100 | 2.307 | 2.324 | 2.115 | ns
GCLK |t 3.006 3.219 4576 | 4.969 | 5.479 | 5.343 | 5.555 | 5.102 | 5.615 | 5.480 | 5.626 | ns
12mA | GoLK
oL |t 1.290 1.473 1.884 | 1.973 | 2.159 | 2.177 | 2.124 | 2.099 | 2.306 | 2.323 | 2.114 | ns
GCLK |t 3.014 3.228 4574 | 4.966 | 5.474 | 5.338 | 5.550 | 5.098 | 5.609 | 5.474 | 5.620 | ns
SmA | OLK t 1.299 1.480 1.883 | 1.970 | 2.153 | 2.171 | 2.118 | 2.094 | 2.299 | 2.316 | 2.107 | ns
SSTL-18 oL |t : : : ) : : ) ) ) } )
CLASS Il GOLK |t, | 3.015 3.223 4573 | 4.974 | 5.484 | 5.348 | 5.560 | 5.107 | 5.620 | 5.485 | 5.631 | ns
16mA | GoLK
oL |t 1.299 1.483 1.889 | 1.978 | 2.155 | 2.173 | 2.120 | 2.096 | 2.303 | 2.320 | 2.111 | ns
GCLK |t 3.036 3.265 4.624 | 5.004 | 5.516 | 5.380 | 5.592 | 5.136 | 5.650 | 5.515 | 5.661 | ns
4mA | GOLK ] 2164
oL |t 335 1.504 1.918 | 2.008 | 2.211 | 2.229 | 2.176 | 2.147 | 2.356 | 2.373 | 2.164 | ns
SSTL-15 GCLK |t 3.022 3.243 4.606 | 4.994 | 5.506 | 5.370 | 5.582 | 5.127 | 5.641 | 5.506 | 5.652 | ns
CLASS| omA | GoLK t 1.312 1.490 1.907 | 1.998 | 2.194 | 2.212 | 2.159 | 2.131 | 2.340 | 2.357 | 2.148 | ns
oL |t ) ) ) } } } } } : } :
GCLK |t 3.011 3.226 4589 | 4.981 | 5.493 | 5.357 | 5.569 | 5.114 | 5.628 | 5.493 | 5.639 | ns
8mA | GCLK
oL |t 1.295 1.478 1.894 | 1.985 | 2.176 | 2.194 | 2.141 | 2.113 | 2.323 | 2.340 | 2.131 | ns
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Table 1-54. EP3SL70 Row Pins Qutput Timing Parameters (Part 4 of 4)
=5 s Fast Model c2 | 3 | c4 caL 13 14 4L
st I/g d £ % Clock g Units
andar - S . . Vo= | Veor= | Vew= | Veers | Vea= | Vo= | Vea= | Vee= | Veor=
°a & | Industrial | Commercial | 47y | 175y | 15v | 13v | 08v | 1.3V | 17V | 15V | 08V
GCOLK |ty 3.021 3.241 4580 | 4.964 | 5.472 | 5.336 | 5.548 | 5.097 | 5.606 | 5.471 | 5.617 | ns
4mA | GCLK
pLL | o 1.314 1.486 1.882 | 1.968 | 2.156 | 2.174 | 2.121 | 2.098 | 2.302 | 2.319 | 2.110 | ns
GCLK |t 3.014 3.229 4571 14.963 | 5.471 | 5.335 | 5.547 | 5.096 | 5.606 | 5.471 | 5.617 | ns
6mA | GCLK
pLL | o 1.302 1.480 1.880 | 1.967 | 2.148 | 2.166 | 2.113 | 2.090 | 2.295 | 2.312 | 2.103 | ns
1.8-V GCLK |ty 3.005 3.217 4.563 | 4.956 | 5.464 | 5.328 | 5.540 | 5.089 | 5.599 | 5.464 | 5.610 | ns
HSTL 8mA | GgCLK
CLASS | PLL te 1.289 1.472 1.873 | 1.960 | 2.140 | 2.158 | 2.105 | 2.082 | 2.287 | 2.304 | 2.095 | ns
GCLK |ty 3.008 3.219 4.565 | 4.959 | 5.468 | 5.332 | 5.544 | 5.092 | 5.602 | 5.467 | 5.613 | ns
10mA | geoLK
pLL | o 1.292 1.474 1.876 | 1.963 | 2.143 | 2.161 | 2.108 | 2.085 | 2.290 | 2.307 | 2.098 | ns
GCOLK |ty 3.004 3.214 4563 | 4.962 | 5.471 | 5.335 | 5.547 | 5.095 | 5.607 | 5.472 | 5.618 | ns
12mA | GoLK
pLL | o 1.288 1.471 1.878 | 1.966 | 2.143 | 2.161 | 2.108 | 2.085 | 2.291 | 2.308 | 2.099 | ns
1.8-V GCLK |t 3.012 3.218 4558 | 4.959 | 5.467 | 5.331 | 5.543 | 5.091 | 5.601 | 5.466 | 5.612 | ns
HSTL 16mA | GoLK
CLASS II pLL | o 1.296 1.479 1.876 | 1.963 | 2.134 | 2.152 | 2.099 | 2.078 | 2.280 | 2.297 | 2.088 | ns
GCOLK |ty 3.027 3.248 4591 |4.974 | 5.483 | 5.347 | 5.559 | 5.106 | 5.617 | 5.482 | 5.628 | ns
4mA | GCLK
PLL te 1.321 1.492 1.891 | 1.978 | 2.171 | 2.189 | 2.136 | 2.110 | 2.316 | 2.333 | 2.124 | ns
1.5-V GCOLK |t 3.021 3.238 4587 |4.976 | 5.485 | 5.349 | 5.561 | 5.108 | 5.620 | 5.485 | 5.631 | ns
HSTL 6mA | GoLK
CLASS | pLL | o 1.309 1.487 1.892 | 1.980 | 2.167 | 2.185 | 2.132 | 2.107 | 2.313 | 2.330 | 2.121 | ns
GCOLK |ty 3.017 3.233 4581 |4.971 | 5.480 | 5.344 | 5.556 | 5.103 | 5.614 | 5.479 | 5.625 | ns
8mA | GCLK
pLL | o 1.305 1.483 1.887 | 1.975 | 2.161 | 2.179 | 2.126 | 2.101 | 2.307 | 2.324 | 2.115 | ns
GCLK |t 3.029 3.247 4.602 | 4.990 | 5.502 | 5.366 | 5.578 | 5.122 | 5.636 | 5.501 | 5.647 | ns
4mA | GCLK
pLL | o 1.320 1.494 1.904 | 1.994 | 2.189 | 2.207 | 2.154 | 2.124 | 2.333 | 2.350 | 2.141 | ns
1.2-V GCLK |ty 3.020 3.235 4591 | 4.981 | 5.493 | 5.357 | 5.569 | 5.113 | 5.627 | 5.492 | 5.638 | ns
HSTL 6mA | GoLK
CLASS | PLL te 1.308 1.486 1.895 | 1.985 | 2.177 | 2.195 | 2.142 | 2.113 | 2.322 | 2.339 | 2.130 | ns
GCOLK |ty 3.019 3.233 4595 | 4.989 | 5.502 | 5.366 | 5.578 | 5.122 | 5.637 | 5.502 | 5.648 | ns
8mA
GPCLLLK te 1.305 1.486 1.902 | 1.993 | 2.183 | 2.201 | 2.148 | 2.119 | 2.329 | 2.346 | 2.137 | ns
GCOLK |ty 3.076 3.300 4588 |4.978 | 5.480 | 5.342 | 5.550 | 5.105 | 5.610 | 5.474 | 5.621 | ns
3.0-VPCl | — | @gCLK
pLL | o 1.429 1.614 1.966 | 2.045 | 2.237 | 2.256 | 2.174 | 2.160 | 2.357 | 2.374 | 2.165 | ns
3.0-V GCOLK |ty 3.076 3.300 4588 |4.978 | 5.480 | 5.342 | 5.550 | 5.105 | 5.610 | 5.474 | 5.621 | ns
PCI-X N GF?LLLK te 1.429 1.614 1.966 | 2.045 | 2.237 | 2.256 | 2.174 | 2.160 | 2.357 | 2.374 | 2.165 | ns
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Table 1-55 through Table 1-60 list the maximum I/O timing parameters for EP3SL70
devices for differential I/O standards.

Table 1-55 lists the EP3SL70 column pins input timing parameters for differential I/O
standards.

Table 1-55. EP3SL70 Column Pins Input Timing Parameters (Part 1 of 2)

g Fast Model c2 c3 c4 caL I3 14 4L
Vo sttt | S0 8 s | commersia | Yy | Vo | Yy | Yy | e | Ve | Ve | Ve | s |
sy || 0697 [ 0717 [-.072]-1182[-1294] 1237 -1.524 [ 1183 ] 1296 | 1.242 ] -1.562 [ ns
DS t | 0814 0.849 | 1257 | 1.389 | 1.522 | 1.454 | 1.740 | 1.398 | 1.532 | 1.469 | 1.777 | ns
GOLK |t | 1.143 1159 | 1.821 | 2.053 | 2.279 | 2.166 | 2.172 | 2.063 | 2.288 | 2.173 | 2.219 | ns
PLL 4 | -0.892 | -0.893 |-1.424|-1.606]-1.781|-1.696|-1.696 | -1.608 |-1.782 | -1.694 | -1.742| ns
coLk || 0897 | 0717 [-1.072]-1182]-1.294 1237 |-1524 | -1.183 | -1296 | -1242 1562 | ns
VINLLUDS t | 0814 0.849 | 1257 | 1.389 | 1.522 | 1.454 | 1.740 | 1.398 | 1.532 | 1.469 | 1.777 | ns
GOLK |t | 1.143 1159 | 1.821 | 2.053 | 2.279 | 2.166 | 2.172 | 2.063 | 2.288 | 2.173 [ 2.219 | ns
PLL [y | -0.892 | -0.893 |-1.424|-1.606]-1.781|-1.696|-1.696 |-1.608 |-1.782 | -1.694 |-1.742| ns
soLx L] 0705 | 0729 |-1.082|-1193-1.310 1253 | -1.540 | 1194 | -1.311 | 1257 | -1577 | ns
RSDS t | 0.822 0.861 | 1.267 | 1.400 | 1.538 | 1.470 | 1.756 | 1.409 | 1.547 | 1.484 | 1.792 | ns
GOLK | t. | 1.135 1147 [ 1.811 | 2.042 | 2.263 | 2.150 | 2.156 | 2.052 | 2.273 | 2.158 | 2.204 | ns
PLL [y | -0.884 | -0.881 |-1.414|-1.595]-1.765|-1.680|-1.680 |-1.597 |-1.767 [ -1.679 | -1.727 | ns
t, | 0705 | -0729 |-1.082]-1.193]-1.310|-1.253|-1.540 [ -1.194 [ -1.311 | -1.257 | -1.577 | ns
?'ZF_F\ERHE'\T'['AL SO T 0822 0.861 | 1.267 | 1.400 | 1.538 | 1.470 | 1.756 | 1.409 | 1.547 | 1.484 | 1.792 | ns
CLASS | GOLK |t | 1.135 1147 [ 1.811 | 2.042 | 2.263 | 2.150 | 2.156 | 2.052 | 2.273 | 2.158 | 2.204 | ns
PLL [y | -0.884 | -0.881 |-1.414|-1.595]-1.765|-1.680|-1.680 | -1.597 |-1.767 [-1.679 | -1.727 | ns
t, | -0.717 | -0740 [-1.091|-1.204 |-1.329|-1.272 [ -1.559 | -1.205 | -1.329 | -1.275 | -1.595 | ns
?'ZF_F\ERHE'\T'['AL SO T 0834 0.872 | 1.277 | 1.411 | 1557 | 1.489 | 1.775 | 1.420 | 1565 | 1.502 | 1.810 | ns
CLASS || GOLK |t | 1.123 1136 | 1.802 | 2.031 | 2.244 | 2.131 | 2.137 | 2.041 | 2.255 | 2.140 | 2.186 | ns
PLL [y | -0.872 | -0.870 |-1.404|-1.584|-1.746|-1.661|-1.661 |-1.586 |-1.749 [-1.661 |-1.709 | ns
t, | -0.717 | -0740 [-1.091|-1.204 |-1.329|-1.272 [ -1.559 | -1.205 | -1.329 | -1.275 | -1.595 | ns
?'SF_F\ERHE'\T'['AL SR T 0834 0872 | 1.277 | 1.411 | 1557 | 1.489 | 1.775 | 1.420 | 1.565 | 1.502 | 1.810 | ns
CLASS | GoLK | t. | 1.123 1136 | 1.802 | 2.031 | 2.244 | 2.131 | 2.137 | 2.041 | 2.255 | 2.140 | 2.186 | ns
PLL [y | -0.872 | -0.870 |-1.404|-1.584|-1.746|-1.661|-1.661 |-1.586 |-1.749 [ -1.661 |-1.709 | ns
t, | 0705 | -0729 |-1.082]-1.193]-1.310]-1.253 |-1.540 | -1.194 [ -1.311 | -1.257 | -1.577 | ns
?'SF_F\ERHE'\T'['AL S T 0822 0.861 | 1.267 | 1.400 | 1.538 | 1.470 | 1.756 | 1.409 | 1.547 | 1.484 | 1.792 | ns
CLASS || GOLK |t | 1.135 1147 [ 1.811 | 2.042 | 2.263 | 2.150 | 2.156 | 2.052 | 2.273 | 2.158 | 2.204 | ns
PLL [y | -0.884 | -0.881 |-1.414|-1.595]-1.765|-1.680|-1.680 |-1.597 -1.767 [ -1.679 | -1.727 | ns
t, | 0705 | -0729 |-1.082]-1.193]-1.310|-1.253|-1.540 [ -1.194 [ -1.311 | -1.257 | -1.577 | ns
?'EE_F\ERHE'\T'['AL SO T 0822 0.861 | 1.267 | 1.400 | 1.538 | 1.470 | 1.756 | 1.409 | 1.547 | 1.484 | 1.792 | ns
CLASS | GOLK |t | 1.135 1147 [ 1.811 | 2.042 | 2.263 | 2.150 | 2.156 | 2.052 | 2.273 | 2.158 | 2.204 | ns
PLL [y | -0.884 | -0.881 |-1.414|-1.595]-1.765|-1.680 | -1.680 |-1.597 |-1.767 [ -1.679 | -1.727 | ns
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Table 1-55. EP3SL70 Column Pins Input Timing Parameters (Part 2 of 2)

Fast Model C2 c3 C4 caL 13 14 14L

1/0 Standard Clock Units
d vnnL= vnnL= vnnL= vnnL= vnnL= vnnL= vnnL= vnnL= vnnL=

Industrial | Commercial | %y | 1%y | {T'y | 13v | 0lv | 13v | 13v | 13v | o8v

Parameter

t, | -0.717 -0.740 | -1.091|-1.204 | -1.329 | -1.272 | -1.559 | -1.205 | -1.329 | -1.275 | -1.595 | ns

GOLK
DIFFERENTIAL t, | 0834 0872 | 1277 | 1.411 | 1557 | 1.489 | 1.775 | 1.420 | 1.565 | 1.502 | 1.810 | ns

1.8-V HSTL
CLASS 1| GCLK | to | 1.123 1.136 1.802 | 2.031 | 2.244 | 2131 | 2.137 | 2.041 | 2.255 | 2.140 | 2.186 | ns

PLL |t | -0.872 -0.870 | -1.404 | -1.584 | -1.746 | -1.661 | -1.661 | -1.586 | -1.749 | -1.661 | -1.709 | ns

t, | -0.717 -0.740 | -1.091|-1.204 | -1.329 | -1.272 | -1.559 | -1.205 | -1.329 | -1.275 | -1.595 | ns

GCLK
DIFFERENTIAL t, | 0834 0872 | 1277 | 1.411 | 1557 | 1.489 | 1.775 | 1.420 | 1.565 | 1.502 | 1.810 | ns

1.5-V SSTL
CLASS | GCLK | to | 1.123 1.136 1.802 | 2.031 | 2.244 | 2131 | 2.137 | 2.041 | 2.255 | 2.140 | 2.186 | ns

PLL |t | -0.872 -0.870 | -1.404 | -1.584 | -1.746 | -1.661 | -1.661 | -1.586 | -1.749 | -1.661 | -1.709 | ns

t, | -0.724 -0.746 | -1.103 | -1.209 | -1.329 | -1.274 | -1.558 | -1.209 | -1.324 | -1.273 | -1.591 | ns

GOLK
DIFFERENTIAL t, | 0.841 0878 | 1.290 | 1.419 | 1560 | 1.492 | 1.779 | 1.427 | 1.565 | 1.501 | 1.811 | ns

1.5-V SSTL
CLASS II GCLK | tw | 1.116 1.130 1.790 | 2.026 | 2.244 | 2129 | 2.138 | 2.037 | 2.260 | 2.142 | 2.190 | ns

PLL |t | -0.865 -0.864 | -1.391|-1.576 | -1.743 | -1.658 | -1.657 | -1.579 | -1.749 | -1.662 | -1.708 | ns

t, | -0.724 -0.746 | -1.103 | -1.209 | -1.329 | -1.274 | -1.558 | -1.209 | -1.324 | -1.273 | -1.591 | ns

GOLK
DIFFERENTIAL t, | 0.841 0878 | 1.290 | 1.419 | 1560 | 1.492 | 1.779 | 1.427 | 1.565 | 1.501 | 1.811 | ns

1.8-V SSTL
CLASS | GCLK | tu | 1.116 1.130 1.790 | 2.026 | 2.244 | 2129 | 2.138 | 2.037 | 2.260 | 2.142 | 2.190 | ns

PLL |t | -0.865 -0.864 | -1.391|-1.576 | -1.743 | -1.658 | -1.657 | -1.579 | -1.749 | -1.662 | -1.708 | ns

t, | -0.697 -0.717 | -1.072 | -1.182 | -1.294 | -1.237 | -1.524 | -1.183 | -1.296 | -1.242 | -1.562 | ns

GCLK
DIFFERENTIAL t, | 0814 0849 | 1257 | 1.389 | 1.522 | 1.454 | 1.740 | 1.398 | 1.532 | 1.469 | 1.777 | ns

1.8-V SSTL
CLASS II GCLK | to | 1.143 1.159 1.821 | 2.053 | 2.279 | 2.166 | 2.172 | 2.063 | 2.288 | 2.173 | 2.219 | ns

PLL |t | -0.892 -0.893 |-1.424|-1.606|-1.781 | -1.696 | -1.696 | -1.608 | -1.782 | -1.694 | -1.742 | ns

t, | -0.697 -0.717 | -1.072 | -1.182 | -1.294 | -1.237 | -1.524 | -1.183 | -1.296 | -1.242 | -1.562 | ns

GOLK
DIFFERENTIAL t, | 0814 0849 | 1.257 | 1.389 | 1522 | 1.454 | 1.740 | 1.398 | 1.532 | 1.469 | 1.777 | ns

2.5-V SSTL
CLASS | GCLK | to | 1.143 1.159 1.821 | 2.053 | 2.279 | 2.166 | 2.172 | 2.063 | 2.288 | 2.173 | 2.219 | ns

PLL |t | -0.892 -0.893 |-1.424|-1.606|-1.781 | -1.696 | -1.696 | -1.608 | -1.782 | -1.694 | -1.742 | ns

t, | -0.705 -0.729 | -1.082|-1.193 | -1.310 | -1.253 | -1.540 | -1.194 | -1.311 | -1.257 | -1.577 | ns

GCLK
DIFFERENTIAL t, | 0822 0861 | 1.267 | 1.400 | 1.538 | 1.470 | 1.756 | 1.409 | 1.547 | 1.484 | 1.792 | ns

2.5-V SSTL
CLASS 1| GeLK | t. | 1.135 1.147 1.811 | 2.042 | 2.263 | 2.150 | 2.156 | 2.052 | 2.273 | 2.158 | 2.204 | ns

PLL |t | -0.884 -0.881 -1.414 | -1.595 | -1.765 | -1.680 | -1.680 | -1.597 | -1.767 | -1.679 | -1.727 | ns
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Table 1-56. EP3SL70 Row Pins Input Timing Parameters (Part 1 of 2)

Table 1-56 lists the EP3SL70 row pins input timing parameters for differential I/O
standards.

% Fast Model c2 c3 ca caL 13 14 14L
I/0 Standard | Clock | € Units
§ | mdustrial | Commercial | {5y | 1%V | 15V | 197 | 0%V | 157 | 197 | 13V | 0%V
SOLK t, | -0.919 -0.939 | -0.988 | -0.952 | -1.089 | -1.040 | -1.316 | -0.916 | -1.048 | -1.000 | -1.349 | ns
DS t, 1.042 1.077 1.209 | 1.205 | 1.369 | 1.306 | 1.580 | 1.182 | 1.339 | 1.280 | 1.613 | ns
GOLK |tw | 0.882 0.896 1.863 | 2.243 | 2.446 | 2.322 | 2.342 | 2.291 | 2.500 | 2.376 | 2.393 | ns
PLL |t | -0.625 -0.625 | -1.430|-1.749 | -1.896 | -1.802 | -1.817 | -1.783 | -1.936 | -1.843 | -1.865 | ns
SOLK t, | -0.919 -0.939 | -0.988 | -0.952 | -1.089 | -1.040 | -1.316 | -0.916 | -1.048 | -1.000 | -1.349 | ns
VINLLUDS t, 1.042 1.077 1.209 | 1.205 | 1.369 | 1.306 | 1.580 | 1.182 | 1.339 | 1.280 | 1.613 | ns
GOLK |tw | 0.882 0.896 1.863 | 2.243 | 2.446 | 2.322 | 2.342 | 2.291 | 2.500 | 2.376 | 2.393 | ns
PLL |t | -0.625 -0.625 | -1.430|-1.749 | -1.896 | -1.802 | -1.817 | -1.783 | -1.936 | -1.843 | -1.865 | ns
SCLK t, | -0.919 -0.939 | -0.988 | -0.952 | -1.089 | -1.040 | -1.316 | -0.916 | -1.048 | -1.000 | -1.349 | ns
2SDS t, 1.042 1.077 1.209 | 1.205 | 1.369 | 1.306 | 1.580 | 1.182 | 1.339 | 1.280 | 1.613 | ns
GOLK |t | 0.882 0.896 1.863 | 2.243 | 2.446 | 2.322 | 2.342 | 2.291 | 2.500 | 2.376 | 2.393 | ns
PLL |t | -0.625 -0.625 | -1.430|-1.749 | -1.896 | -1.802 | -1.817 | -1.783 | -1.936 | -1.843 | -1.865 | ns
t, | -0.734 -0.764 | -1.085|-1.186 | -1.286 | -1.234 | -1.505 | -1.193 | -1.291 | -1.242 | -1.543 | ns
GOLK
1D'2FFVERENT'AL t, 0.850 0.893 1274 | 1.394 | 1516 | 1.451 | 1.720 | 1.410 | 1.531 | 1.470 | 1.758 | ns
HSTL CLASS | | oLk [tw | 1.077 1.081 1.776 | 2.019 | 2.257 | 2.138 | 2.163 | 2.024 | 2.263 | 2.144 | 2.209 | ns
PLL |t | -0.827 -0.819 | -1.375|-1.570 | -1.756 | -1.667 | -1.687 | -1.565 | -1.751 | -1.663 | -1.730 | ns
t, | -0.734 -0.764 | -1.085|-1.186 | -1.286 | -1.234 | -1.505 | -1.193 | -1.291 | -1.242 | -1.543 | ns
DIFFERENTIAL | GOLK
b t, 0.850 0.893 1.274 | 1.394 | 1.516 | 1.451 | 1.720 | 1.410 | 1.531 | 1.470 | 1.758 | ns
HSTL CLASS Il | oLk [t | 1.077 1.081 1.776 | 2.019 | 2.257 | 2.138 | 2.163 | 2.024 | 2.263 | 2.144 | 2.209 | ns
PLL |t | -0.827 -0.819 | -1.375|-1.570 | -1.756 | -1.667 | -1.687 | -1.565 | -1.751 | -1.663 | -1.730 | ns
t, | -0.743 -0.776 | -1.094 | -1.196 | -1.302 | -1.250 | -1.521 | -1.202 | -1.307 | -1.258 | -1.559 | ns
GOLK
5"5FFVERENT'AL t, 0.859 0.905 1.283 | 1.404 | 1532 | 1.467 | 1.736 | 1.419 | 1.547 | 1.486 | 1.774 | ns
HSTL CLASS | | GCLK |tw | 1.068 1.069 1.767 | 2.009 | 2.241 | 2.122 | 2.147 | 2.015 | 2.247 | 2.128 | 2.193 | ns
PLL |t | -0.818 -0.807 | -1.366 | -1.560 | -1.740 | -1.651 | -1.671 | -1.556 | -1.735 | -1.647 | -1.714 | ns
t, | -0.743 -0.776 | -1.094 | -1.196 | -1.302 | -1.250 | -1.521 | -1.202 | -1.307 | -1.258 | -1.559 | ns
GOLK
5"5FFVERENT'AL t, 0.859 0.905 1.283 | 1.404 | 1532 | 1.467 | 1.736 | 1.419 | 1.547 | 1.486 | 1.774 | ns
HSTL CLASS Il | GoLk [tw | 1.068 1.069 1.767 | 2.009 | 2.241 | 2.122 | 2.147 | 2.015 | 2.247 | 2.128 | 2.193 | ns
PLL |t | -0.818 -0.807 | -1.366 | -1.560 | -1.740 | -1.651 | -1.671 | -1.556 | -1.735 | -1.647 | -1.714 | ns
t, | -0.757 -0.788 | -1.107 | -1.206 | -1.320 | -1.268 | -1.539 | -1.213 | -1.324 | -1.275 | -1.576 | ns
GOLK
?'gFVERENT'AL t, 0.873 0.917 1.295 | 1.414 | 1550 | 1.485 | 1.754 | 1430 | 1.564 | 1.503 | 1.791 | ns
HSTL CLASS | | oLk [tw | 1.054 1.057 1.754 | 1.999 | 2.223 | 2.104 | 2.129 | 2.004 | 2.230 | 2.111 | 2176 | ns
PLL |t | -0.804 -0.795 | -1.354 | -1.550 | -1.722 | -1.633 | -1.653 | -1.545 | -1.718 | -1.630 | -1.697 | ns
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Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics 1-85
1/0 Timing
Table 1-56. EP3SL70 Row Pins Input Timing Parameters (Part 2 of 2)
% Fast Model c2 c3 ca caL 13 14 14L
1/0 Standard | Clock | E Units
§ | ndustrial | Commercial | {5y | 1%y | 15V | 197 | 0%v | 157 | 197 | 13V | 0%V
t, | -0.757 -0.788 | -1.107 | -1.206 | -1.320 | -1.268 | -1.539 | -1.213 | -1.324 | -1.275 | -1.576 | ns
GOLK
?giERENﬂAL t, 0.873 0.917 1.295 | 1.414 | 1550 | 1.485 | 1.754 | 1430 | 1.564 | 1.503 | 1.791 | ns
HSTL CLASS Il | GoLK |t | 1.054 1.057 1.754 | 1.999 | 2.223 | 2.104 | 2.129 | 2.004 | 2.230 | 2.111 | 2.176 | ns
PLL |1, | -0.804 -0.795 | -1.354 | -1.550 | -1.722 | -1.633 | -1.653 | -1.545 | -1.718 | -1.630 | -1.697 | ns
t, | -0.743 -0.776 | -1.094 | -1.196 | -1.302 | -1.250 | -1.521 | -1.202 | -1.307 | -1.258 | -1.559 | ns
GOLK
?EiEREN“AL t, 0.859 0.905 1.283 | 1.404 | 1532 | 1.467 | 1.736 | 1.419 | 1547 | 1.486 | 1.774 | ns
SSTLCLASS | | GOLK |tw | 1.068 1.069 1.767 | 2.009 | 2.241 | 2.122 | 2.147 | 2.015 | 2.247 | 2.128 | 2.193 | ns
PLL |t | -0.818 -0.807 | -1.366 | -1.560 | -1.740 | -1.651 | -1.671 | -1.556 | -1.735 | -1.647 | -1.714 | ns
t, | -0.743 -0.776 | -1.094 | -1.196 | -1.302 | -1.250 | -1.521 | -1.202 | -1.307 | -1.258 | -1.559 | ns
GOLK
?EiEREN“AL t, 0.859 0.905 1.283 | 1.404 | 1532 | 1.467 | 1.736 | 1.419 | 1.547 | 1.486 | 1.774 | ns
SSTL GLASS 11 | GoLK |t | 1.068 1.069 1.767 | 2.009 | 2.241 | 2.122 | 2147 | 2.015 | 2.247 | 2.128 | 2.193 | ns
PLL |t | -0.818 -0.807 | -1.366 | -1.560 | -1.740 | -1.651 | -1.671 | -1.556 | -1.735 | -1.647 | -1.714 | ns
t, | -0.757 -0.788 | -1.107 | -1.206 | -1.320 | -1.268 | -1.539 | -1.213 | -1.324 | -1.275 | -1.576 | ns
GOLK
?giERENﬂAL t, 0.873 0.917 1.295 | 1.414 | 1550 | 1.485 | 1.754 | 1430 | 1.564 | 1.503 | 1.791 | ns
SSTL CLASS | | GCLK |tw | 1.054 1.057 1.754 | 1.999 | 2.223 | 2.104 | 2.129 | 2.004 | 2.230 | 2.111 | 2.176 | ns
PLL |t | -0.804 -0.795 | -1.354 | -1.550 | -1.722 | -1.633 | -1.653 | -1.545 | -1.718 | -1.630 | -1.697 | ns
t, | -0.757 -0.788 | -1.107 | -1.206 | -1.320 | -1.268 | -1.539 | -1.213 | -1.324 | -1.275 | -1.576 | ns
GOLK
?giERENﬂAL t, 0.873 0.917 1.295 | 1.414 | 1550 | 1.485 | 1.754 | 1430 | 1.564 | 1.503 | 1.791 | ns
SSTLCLASS 11 | GOLK |t | 1.054 1.057 1.754 | 1.999 | 2.223 | 2.104 | 2.129 | 2.004 | 2.230 | 2.111 | 2.176 | ns
PLL |t, | -0.804 -0.795 | -1.354 | -1.550 | -1.722 | -1.633 | -1.653 | -1.545 | -1.718 | -1.630 | -1.697 | ns
t, | -0.756 -0.787 | -1.112|-1.212 | -1.321 | -1.270 | -1.540 | -1.214 | -1.320 | -1.273 | -1.573 | ns
GOLK
ggifRENﬂAL t, 0.872 0.916 1.300 | 1.422 | 1554 | 1.489 | 1.759 | 1434 | 1.563 | 1.502 | 1.792 | ns
SSTLCLASS | | GOLK |t | 1.045 1.048 1.739 | 1.983 | 2.212 | 2.092 | 2.118 | 1.993 | 2.224 | 2.103 | 2.169 | ns
PLL |t | -0.795 -0.786 | -1.339 | -1.532 | -1.708 | -1.619 | -1.638 | -1.531 | -1.709 | -1.621 | -1.686 | ns
t, | -0.756 -0.787 | -1.112|-1.212 | -1.321 | -1.270 | -1.540 | -1.214 | -1.320 | -1.273 | -1.573 | ns
GOLK
ggifRENﬂAL t, 0.872 0.916 1.300 | 1.422 | 1554 | 1.489 | 1.759 | 1434 | 1.563 | 1.502 | 1.792 | ns
SSTL GLASS 11 | GoLK |t | 1.045 1.048 1.739 | 1.983 | 2.212 | 2.092 | 2.118 | 1.993 | 2.224 | 2.103 | 2.169 | ns
PLL |t | -0.795 -0.786 | -1.339 | -1.532 | -1.708 | -1.619 | -1.638 | -1.531 | -1.709 | -1.621 | -1.686 | ns
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Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics
1/0 Timing

Table 1-57 lists the EP3SL70 column pins output timing parameters for differential

I/0 standards.

Table 1-57. EP3SL70 Column Pins Output Timing Parameters (Part 1 of 4)

=5 g Fast Model €2 | €3 | c4 caL I3 14 1L
1/0 Standard 1‘-:’% Clock | E Units
= e - . v = v = v = v = v = v = v = V = V =
S5 & |Industrial | Commercial | 13y | 5y | 15y [ 173V | 09V | 173V | 1.3V [ 15V | 08V
GCLK | t, | 3.029 3.246 | 4575 |4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
LVDS_E_1R GOLK
ot | 3.025 3249 |4.622 |5.031 5549 |5.409 | 5627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
GOLK | t, | 3.029 3246 | 4575 |4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
LVDS_E 3R — [eox
|t | 3.025 3249 |4.622 |5.031 5549 |5.409 | 5627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
VN GOLK | t, | 3.029 3246 | 4575 |4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
LVDS_E_1R | — GPCLLLK to | 3025 | 3249 |4622|5031|5549 5409|5627 |5160 | 5.678 | 5540 | 5.697 | ns
VN GCLK | t, | 3.056 3279 | 4.646 |5.054 | 5571 |5.431 5649 | 5.181 | 5.698 | 5.560 | 5.717 | ns
LVDS_E_3R - GPCLLLK t, | 3.046 3269 | 4.636 | 5.043 | 5.561 | 5.421 | 5.639 | 5.170 | 5.688 | 5.550 | 5.707 | ns
GOLK | t, | 3.046 3269 | 4.639 |5.047 | 5.565 | 5.425 | 5.643 | 5.175 | 5.693 | 5.555 | 5.712 | ns
RSDS_E_1R — | GCLK
o]t | 3089 3263 | 4.632 | 5.041 5559 | 5.419 | 5.637 | 5.168 | 5.687 | 5.549 | 5.706 | ns
GOLK | t, | 3.038 3261 | 4.629 | 5.038 | 5.556 | 5.416 | 5.634 | 5.165 | 5.683 | 5.545 | 5.702 | ns
RSDS_E_3R — | goLK
|t | 3.060 3283 | 4.650 | 5.058 | 5.575 | 5.435 | 5.653 | 5.185 | 5.703 | 5.565 | 5.722 | ns
GCLK | t, | 3.050 3272 | 4.629|5.035|5.550 | 5.410 | 5.628 | 5.161 | 5.676 | 5.538 | 5.695 | ns
4mA
S|t | 3045 | 3268 4629|505 |5551 54115629 | 5.162 | 5.678 [ 5.540 [ 5.697 | ns
GOLK | t, | 3.043 3.266 | 4.628 | 5.034 | 5549 | 5.409 | 5.627 | 5.161 | 5.677 | 5539 | 5.696 | ns
6mA
GPCLLLK t, | 3.035 3257 | 4.618|5.024 | 5.540 | 5.400 | 5.618 | 5.151 | 5.667 | 5.529 | 5.686 | ns
DIFFERENTIAL GCLK | t, | 3.036 3259 | 4.624 | 5.031|5.548 | 5.408 | 5.626 | 5.159 | 5.676 | 5.538 | 5.695 | ns
12-VHSTL | 8mA [goik
CLASS | ot | 3.035 3.256 | 4.607 | 5.012 | 5.526 | 5.386 | 5.604 | 5.138 | 5.652 | 5.514 | 5.671 | ns
GOLK | t, | 3.047 3.269 | 4.625|5.030 | 5544 | 5.404 | 5622 | 5157 | 5.671 | 5533 | 5.690 | ns
10mA GCLK
ot | 3.043 3.266 | 4.626 | 5.032 | 5.548 | 5.408 | 5.626 | 5.159 | 5.675 | 5.537 | 5.694 | ns
GOLK | t, | 3.033 3255 | 4.615|5.021 5536 |5.396 | 5.614 | 5.148 | 5.663 | 5.525 | 5.682 | ns
12mA GCLK
ot | 3.081 3253 | 4.613|5.018 | 5534 | 5.394 | 5612 | 5.146 | 5.661 | 5523 | 5.680 | ns
DIFFERENTIAL GCLK | t, | 3.031 3254 | 4.616|5.023 | 5539 |5.399 | 5.617 | 5.150 | 5.667 | 5.529 | 5.686 | ns
12-VHSTL | 16mA [Goik
CLASS I |t | 3.085 3257 |4.613|5.018|5.533 | 5.393 | 5.611 | 5.145 | 5.660 | 5.522 | 5.679 | ns
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Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics 1-87
1/0 Timing
Table 1-57. EP3SL70 Column Pins Output Timing Parameters (Part 2 of 4)
=5 B Fast Model cC2 | €3 | c4 caL I3 14 1L
1/0 Standard 9.:’? Clock | E Units
83 § | Industial | commertal | 55 | 3% | 197 | 197 | 087 [ 1799 [ 199 | 197 | 057
GCLK | t, | 3.061 3.286 | 4.658 | 5.066 | 5.583 | 5.443 | 5.661 | 5.193 | 5.710 | 5.572 | 5.729 | ns
4mA
S|t | 3047 | 3272 4646|5055 |5573 5433|5651 |5.183 | 5.701 5563 [5.720 | ns
GCLK | t, | 3.035 3.259 | 4.629 | 5.037 | 5.555 | 5.415 | 5.633 | 5.165 | 5.683 | 5.545 | 5.702 | ns
6mA
GPCLLLK t, | 3.035 3.259 | 4.632|5.041 |5.559 |5.419 | 5.637 | 5.169 | 5.688 | 5.550 | 5.707 | ns
DIFFERENTIAL GCLK | t, | 3.031 3.255 4.625|5.033 | 5.552 | 5.412 | 5.630 | 5.162 | 5.680 | 5.542 | 5.699 | ns
1.5-V HSTL 8mA | GoLK
CLASS | bl | to | 3035 3.257 | 4.618 |5.024 | 5.540 | 5.400 | 5.618 | 5.151 | 5.667 | 5.529 | 5.686 | ns
GCLK | t, | 3.036 3.259 | 4.626 | 5.034|5.551 | 5.411 | 5.629 | 5.161 | 5.679 | 5.541 | 5.698 | ns
10mA
0K |+, | 3064 | 3289 |4.657|5.064 5581|5441 5659 | 51925708 | 5570 [5.727 | ns
GCLK | t, | 3.053 3.277 | 4.645|5.052 | 5.569 | 5.429 | 5.647 | 5.180 | 5.696 | 5.558 | 5.715 | ns
12mA
GPCLLLK t, | 3.048 3.273 4.645 | 5.053 | 5.570 | 5.430 | 5.648 | 5.181 | 5.698 | 5.560 | 5.717 | ns
DIFFERENTIAL GOLK | t, | 3.034 3.258 | 4.627 | 5.034 | 5.551 | 5.411 | 5.629 | 5.162 | 5.680 | 5.542 | 5.699 | ns
1.5-V HSTL 16mA | GCLK
GLASS I b | te | 3032 3.256 | 4.625|5.032 | 5.549 | 5.409 | 5.627 | 5.160 | 5.677 | 5.539 | 5.696 | ns
GCLK | t, | 3.036 3.258 | 4.617 | 5.022 | 5.537 | 5.397 | 5.615 | 5.149 | 5.664 | 5.526 | 5.683 | ns
4mA
GPCLLLK t, | 3.036 3259 |4.625|5.032 | 5.549 | 5.409 | 5.627 | 5.160 | 5.677 | 5.539 | 5.696 | ns
GCLK | t, | 3.052 3.276 | 4.641 | 5.047 | 5.563 | 5.423 | 5.641 | 5.175 | 5.690 | 5.552 | 5.709 | ns
6mA
GPCLLLK t, | 3.052 3.276 | 4.641 | 5.047 | 5.563 | 5.423 | 5.641 | 5.175 | 5.690 | 5.552 | 5.709 | ns
DIFFERENTIAL GCLK | t, | 3.042 3.266 |4.631|5.037 | 5.553 | 5.413 | 5.631 | 5.165 | 5.681 | 5.543 | 5.700 | ns
1.8-V HSTL 8mA | GoLK
CLASS | b | te | 3035 3.258 | 4.617 | 5.022 | 5.537 | 5.397 | 5.615 | 5.149 | 5.664 | 5.526 | 5.683 | ns
GCLK | t, | 3.029 3.246 | 4.575|4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
10mA | GoLK
bl | te | 3025 3249 | 4.622|5.031|5.549 | 5.409 | 5.627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
GCLK | t, | 3.029 3.246 | 4.575|4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
12mA
GPCLLLK t, | 3.025 3.249 | 4.622 | 5.031|5.549 | 5.409 | 5.627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
DIFFERENTIAL GCLK | t, | 3.029 3.246 | 4.575|4.976 | 5.487 | 5.347 | 5.565 | 5.101 | 5.612 | 5.474 | 5.631 | ns
1.8-V HSTL 16mA [ GoLk
CLASS Il ol | te | 3025 3.249 | 4.622 | 5.031|5.549 | 5.409 | 5.627 | 5.160 | 5.678 | 5.540 | 5.697 | ns
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Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics

1/0 Timing
Table 1-57. EP3SL70 Column Pins Output Timing Parameters (Part 3 of 4)
=5 B Fast Model cC2 | €3 | c4 caL I3 14 1L
1/0 Standard 9.:’% Clock | E Units
52 © . . Ve | Voo | Vo= | Vo= | Vo= | Veu= | Vea= | Vo= | Vo=
S5 & | Industrial | Commercial | 55 | 7y | 13y [ 17v | 08v [ 1.3V | 13V [ 17V | 08V
GCLK | t, | 3.056 3279 | 4.646 | 5.054 | 5571 | 5.431]5.649 | 5.181 | 5.698 | 5.560 | 5.717 | ns
4mA
GPCLLLK t, | 3.046 3269 |4.636|5.043 | 5561 | 5.421 | 5.639 | 5.170 | 5.688 | 5.550 | 5.707 | ns
GCLK | t, | 3.046 3269 |4.639 |5.047 |5.565 | 5.425 | 5.643 | 5175 | 5.693 | 5.555 | 5.712 | ns
6mA
GPCLLLK t, | 3.039 3263 |4.632|5.041 | 5559 |5.419 | 5.637 | 5.168 | 5.687 | 5.549 | 5.706 | ns
?_'SF_F\EF;E'E'AL GCLK | t, | 3.038 3261 |4.629 |5.038 | 5.556 | 5.416 | 5.634 | 5.165 | 5.683 | 5.545 | 5.702 | ns
8mA
CLASS | GPCLLLK t, | 3.060 3283 |4.650 | 5.058 | 5.575 | 5.435 | 5.653 | 5.185 | 5.703 | 5.565 | 5.722 | ns
GCLK | t, | 3.050 3272 |4.6295.035 5550 |5.410 | 5.628 | 5.161 | 5.676 | 5.538 | 5.695 | ns
10mA GCLK
S| e | 3.045 3268 | 4.629 | 5.035 | 5.551 | 5.411 | 5.629 | 5.162 | 5.678 | 5.540 | 5.697 | ns
GCLK | t, | 3.043 3266 |4.628|5.034 | 5549 |5.409 5627|5161 |5.677 | 5539 | 5.696 | ns
12mA GCLK
o | e | 3.085 3257 |4.618 |5.024 | 5.540 | 5.400 | 5.618 | 5.151 | 5.667 | 5.529 | 5.686 | ns
GCLK | t, | 3.036 3259 | 4.624 |5.031 |5.548 | 5.408 | 5.626 | 5.159 | 5.676 | 5.538 | 5.695 | ns
DIFFERENTIAL | 8mA [ goLK
16y 8ST) o | e | 3.085 3256 |4.607 |5.012 | 5.526 | 5.386 | 5.604 | 5.138 | 5.652 | 5.514 | 5.671 | ns
CLASS Il GOLK | t, | 3.047 3269 | 4.625|5.030 | 5.544 | 5.404 | 5.622 | 5157 | 5.671 | 5.533 | 5.690 | ns
16mA GCLK
o e | 3.043 3.266 | 4.626|5.032 | 5.548 | 5.408 | 5.626 | 5.159 | 5.675 | 5.537 | 5.694 | ns
GCLK | t, | 3.033 3.255 |4.615|5.021 5536 |5.396 | 5.614 | 5.148 | 5.663 | 5.525 | 5.682 | ns
4mA
GPCLLLK t, | 3.031 3253 | 4.613|5.018 |5.534 | 5.394 | 5612 | 5.146 | 5.661 | 5.523 | 5.680 | ns
GCLK | t, | 3.031 3254 |4.616|5.023 55395399 | 5617|5150 | 5.667 | 5.529 | 5.686 | ns
6mA
GPCLLLK t, | 3.035 3257 |4.613|5.018 5533 |5.393 | 5.611|5.145 | 5.660 | 5.522 | 5.679 | ns
?_'SF_F\EF;?#['AL GCLK | t, | 3.061 3286 | 4.658 | 5.066 | 5.583 | 5.443 | 5.661 | 5.193 | 5.710 | 5.572 [ 5.729 | ns
8mA
CLASS | GPCLLLK t, | 3.047 3272 | 4.646 | 5.055 | 5573 | 5.433 | 5651 | 5183 | 5.701 | 5563 | 5.720 | ns
GCLK | t, | 3.035 3259 |4.629|5.037 | 5.555 | 5.415 | 5.633 | 5.165 | 5.683 | 5.545 | 5.702 | ns
10mA GCLK
o | e | 3.085 3259 |4.632|5.041 5559 |5.419 | 5637|5169 | 5.688 | 5.550 | 5.707 | ns
GCLK | t, | 3.031 3.255 |4.625|5.033 55525412 (56305162 | 5.680 | 5.542 | 5.699 | ns
12mA GCLK
| e | 3.085 3.257 | 4.618|5.024 | 5540 | 5.400 | 5.618 | 5.151 | 5.667 | 5.529 | 5.686 | ns
GCLK | t, | 3.036 3259 | 4.626|5.034 | 5.551 | 5.411 | 5629 | 5161 | 5.679 | 5.541 | 5.698 | ns
DIFFERENTIAL | 8mA [ goLK
1 8 SSTL o | o | 3.064 3289 | 4.657 | 5.064 | 5.581 | 5.441 | 5659 | 5192 | 5.708 | 5.570 | 5.727 | ns
CLASS Il GCLK | t, | 3.053 3277 |4.645|5.052 5569 |5.429 | 5647|5180 |5.696 | 5.558 | 5.715 | ns
16mA | GoLK
|t | 3.048 3273 | 4.645|5.053 | 5.570 | 5.430 | 5.648 | 5.181 | 5.698 | 5.560 | 5.717 | ns
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Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics 1-89
1/0 Timing
Table 1-57. EP3SL70 Column Pins Output Timing Parameters (Part 4 of 4)
=5 B Fast Model cC2 | €3 | c4 caL I3 14 1L
1/0 Standard £ g Clock | E Units
35 § |mdustrial | Commercial | Y% | %Y | 15y | 197 | 0%V | 19V [ 19V | 19V | 0%V
GOLK | ty 3.034 3.258 4.627 | 5.034 | 5.551 | 5.411 | 5.629 | 5.162 | 5.680 | 5.542 | 5.699 | ns
8mA
GPCLLLK teo 3.032 3.256 4.625 | 5.032 | 5.549 | 5.409 | 5.627 | 5.160 | 5.677 | 5.539 | 5.696 | ns
DIFFERENTIAL GOLK | 1ty 3.036 3.258 4.617 | 5.022 | 5.537 | 5.397 | 5.615 | 5.149 | 5.664 | 5.526 | 5.683 | ns
2.5-V SSTL 10mA | GCLK
CLASS | pLL | fe 3.036 3.259 4.625 | 5.032 | 5.549 | 5.409 | 5.627 | 5.160 | 5.677 | 5.539 | 5.696 | ns
GCOLK | ty 3.052 3.276 4.641 | 5.047 | 5.563 | 5.423 | 5.641 | 5.175 | 5.690 | 5.552 [ 5.709 | ns
12mA | goLk
PLL teo 3.052 3.276 4.641 | 5.047 | 5.563 | 5.423 | 5.641 | 5.175 | 5.690 | 5.552 | 5.709 | ns
DIFFERENTIAL GOLK | t, 3.042 3.266 4.631 | 5.037 | 5.553 | 5.413 | 5.631 | 5.165 | 5.681 | 5.543 | 5.700 | ns
2.5-V SSTL 16mA | goLk
CLASS II pLL | fe 3.035 3.258 4.617 | 5.022 | 5.537 | 5.397 | 5.615 | 5.149 | 5.664 | 5.526 | 5.683 | ns
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Table 1-58 lists the EP3SL70 row pins output timing parameters for differential I/O

standards.

Table 1-58. EP3SL70 Row Pins Output Timing Parameters (Part 1 of 3)

=5 g Fast Model c2 | €3 | ¢4 caL 13 14 1L
VOStandard | S5 | Clock | E _ _ _ _ _ _ _ _ _ | Units
3& § | ndustrial | Commercial | Y57 | 157 | 157 | 137 | 087 | 137 | 157 | 157 | 03V

GCLK |t, | 2.668 2.842 | 3.979|4.346 | 4.821 | 4.685 | 4.892 | 4.453 | 4.930 | 4.795 | 4.940 | ns
LVDS — GCLK

pLL |t | 3.062 3.288 | 4.646|5.055 | 5575 |5.431|5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns

GCLK |t, | 3.044 3.278 | 4.684|5.101 | 5.629 | 5.485 | 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns
LVDS_E_1R — |eeoK

pLL |t | 2668 2.842 | 3.979|4.346 | 4.821 | 4.685 | 4.892 | 4.453 | 4.930 | 4.795 | 4.940 | ns

GCLK |t, | 3.062 3.288 | 4.646|5.055 | 5575 |5.431|5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
LVDS_E_3R — |GoLK

pLL |t | 3044 3.278 | 4.684|5.101 | 5.629 | 5.485 | 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns

GCLK |t, | 2.668 2.842 | 3.979|4.346 | 4.821 | 4.685|4.892 | 4.453 | 4.930 | 4.795 | 4.940 | ns
MINI-LVDS — | GoLK

bl |t | 3.062 3.288 | 4.646|5.055 | 5575 |5.431|5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
-~ GCLK |t, | 3.044 3.278 | 4.684|5.101 | 5.629 | 5.485 | 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns
LVDS_E_1R o GP(iLLK t, | 3.098 3.331 | 4.730|5.145 | 5.672 | 5.528 | 5.727 | 5.280 | 5.809 | 5.665 | 5.794 | ns
- GCLK |t, | 3.084 3.317 | 4.717|5.132 | 5.659 | 5.515 | 5.714 | 5.266 | 5.796 | 5.652 | 5.781 | ns
LVDS_E_3R o GPCLLLK t, | 3.080 3.313 |4.715|5.132 | 5.660 | 5.516 | 5.715 | 5.266 | 5.798 | 5.654 | 5.783 | ns

GCLK |t, | 3.096 3.328 |4.716|5.129 | 5.654 | 5.510 | 5.709 | 5.263 | 5.791 | 5.647 | 5.776 | ns
RSDS —_ GCLK

pLL |t | 3.085 3.318 |4.712|5.125 | 5.651 | 5.507 | 5.706 | 5.260 | 5.788 | 5.644 | 5.773 | ns

GCLK |t, | 3.082 3.315 | 4.710|5.123 | 5.649 | 5.505 | 5.704 | 5.258 | 5.787 | 5.643 | 5.772 | ns
RSDS_E_1R — | GCLK

pLL |t | 3098 3.325 |4.711|5.124 | 5.648 | 5.504 | 5.703 | 5.257 | 5.785 | 5.641 | 5.770 | ns

GCLK |t, | 3.083 3.316 | 4.709 | 5.122 | 5.647 | 5.503 | 5.702 | 5.257 | 5.785 | 5.641 | 5.770 | ns
RSDS_E_3R — | GCLK

pLL |t | 3.069 3.302 | 4.694|5.107 | 5.633 | 5.489 | 5.688 | 5.242 | 5.770 | 5.626 | 5.755 | ns
DIFFERENTIAL GCLK |t, | 3.066 3.298 | 4.690|5.103 | 5.629 | 5.485 | 5.684 | 5.238 | 5.766 | 5.622 | 5.751 | ns
1.2-V 4mA | GCLK
HSTL CLASS | bl |t | 3.063 3.296 | 4.691|5.106 | 5.632 | 5.488 | 5.687 | 5.241 | 5.770 | 5.626 | 5.755 | ns
DIFFERENTIAL GCLK | t, | 3.064 3.296 | 4.681|5.094 | 5.619 |5.475|5.674 | 5.228 | 5.756 | 5.612 | 5.741 | ns
1.2V 6mA | GCLK
HSTL CLASS | pLL |t | 3113 3.349 | 4.752|5.167 | 5.695 | 5.551 | 5.750 | 5.302 | 5.832 | 5.688 | 5.817 | ns
DIFFERENTIAL GCLK |t, | 3.089 3.325 |4.734|5.150 | 5.678 | 5.534 | 5.733 | 5.285 | 5.817 | 5.673 | 5.802 | ns
1.2V 8mA | GCLK
HSTL CLASS | oL |t | 3071 3.306 |4.712|5.128 | 5.656 | 5.512 | 5.711 | 5.263 | 5.795 | 5.651 | 5.780 | ns
1.5-V 4mA | GOLK
HSTL CLASS | pLL |t | 3102 3.337 | 4.738|5.152 | 5.679 | 5.535 | 5.734 | 5.287 | 5.817 | 5.673 | 5.802 | ns
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Table 1-58. EP3SL70 Row Pins Output Timing Parameters (Part 2 of 3)
=5 B Fast Model c2 | €3 | ¢4 caL I3 14 1L
/0 Standard | £ 5 | Clock | E Units
35 § | industrial | Commercial | ory | Yoy | Yory | Y9 | 0% | 195 | 19V | 19V | 03V
DIFFERENTIAL GCLK | t, 3.091 3.326 4733|5149 | 5.676 | 5.532 | 5.731 | 5.284 | 5.815 | 5.671 | 5.800 | ns
1.5-V 6mA | GCLK
HSTL GLASS | PLL teo 3.071 3.306 4,710 5.125 | 5.653 | 5.509 | 5.708 | 5.261 | 5.791 | 5.647 | 5.776 | ns
DIFFERENTIAL GCLK | t, 3.068 3.302 4,706 | 5.122 | 5.649 | 5.505 | 5.704 | 5.257 | 5.788 | 5.644 | 5.773 | ns
1.5-V 8mA | GCLK
HSTL GLASS | PLL teo 3.073 3.306 4,697 | 5.110 | 5.635 | 5.491 | 5.690 | 5.244 | 5.772 | 5.628 | 5.757 | ns
DIFFERENTIAL GCLK 1 3.066 3.299 4.696 | 5.111 | 5.638 | 5.494 | 5.693 | 5.247 | 5.777 | 5.633 | 5.762 ns
1.8-V 4mA | GCLK
HSTL GLASS | PLL teo 3.094 3.328 4,724 15138 | 5.664 | 5.520 | 5.719 | 5.273 | 5.802 | 5.658 | 5.787 | ns
DIFFERENTIAL GCLK | t,, 3.076 3.311 4,709 |5.123 | 5.649 | 5.505| 5.704 | 5.258 | 5.787 | 5.643 | 5.772 | ns
1.8-V 6mA | GCLK
HSTL GLASS | PLL teo 3.062 3.295 4.686 | 5.099 | 5.624 | 5.480 | 5.679 | 5.234 | 5.762 | 5.618 | 5.747 | ns
DIFFERENTIAL GCLK | t,, 2.668 2.842 3.979|4.346 | 4.821 | 4.685|4.892 | 4.453 | 4.930 | 4.795 | 4940 | ns
1.8-V 8mA | GCLK
HSTL GLASS | PLL teo 3.062 3.288 4.646 | 5.055 | 5.575 | 5.431 | 5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
1.8-V 10mA | GCLK
HSTL CLASS | PLL teo 2.668 2.842 3.979|4.346 | 4.821 | 4.685|4.892 | 4.453 | 4.930 | 4.795 | 4940 | ns
DIFFERENTIAL GCLK | t,, 3.062 3.288 4.646 | 5.055 | 5.575 | 5.431 | 5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
1.8-V 12mA | GCLK
HSTL CLASS | PLL teo 3.044 3.278 4,684 | 5.101 | 5.629 | 5.485| 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns
DIFFERENTIAL GCLK | t,, 2.668 2.842 3.979|4.346 | 4.821 | 4.685|4.892 | 4.453 | 4.930 | 4.795 | 4940 | ns
1.8-V 16mA | GCLK
HSTL CLASS 1| PLL teo 3.062 3.288 4.646 | 5.055 | 5.575 | 5.431 | 5.630 | 5.186 | 5.709 | 5.565 | 5.694 | ns
DIFFERENTIAL GCLK | t,, 3.044 3.278 4,684 | 5.101 | 5.629 | 5.485| 5.684 | 5.237 | 5.770 | 5.626 | 5.755 | ns
1.5-V 4mA | GCLK
SSTL GLASS | PLL teo 3.098 3.331 4,730 | 5.145 | 5.672 | 5.528 | 5.727 | 5.280 | 5.809 | 5.665 | 5.794 | ns
DIFFERENTIAL GCLK | t,, 3.084 3.317 4,717 1 5.132 | 5.659 | 5.515| 5.714 | 5.266 | 5.796 | 5.652 | 5.781 ns
1.5-V 6mA | GCLK
SSTL GLASS | PLL teo 3.080 3.313 4.715|5.132 | 5.660 | 5.516 | 5.715 | 5.266 | 5.798 | 5.654 | 5.783 | ns
1.5-V 8mA | GCLK
SSTL GLASS | PLL teo 3.085 3.318 4,712 5.125 | 5.651 | 5.507 | 5.706 | 5.260 | 5.788 | 5.644 | 5.773 | ns
DIFFERENTIAL GCLK | t,, 3.082 3.315 4,710 5.123 | 5.649 | 5.505 | 5.704 | 5.258 | 5.787 | 5.643 | 5.772 | ns
1.8-V 4mA | GOLK
SSTL GLASS | PLL teo 3.093 3.325 4711|5124 | 5.648 | 5.504 | 5.703 | 5.257 | 5.785 | 5.641 | 5.770 | ns
DIFFERENTIAL GCLK | t, 3.083 3.316 4,709 |5.122 | 5.647 | 5.503 | 5.702 | 5.257 | 5.785 | 5.641 | 5.770 | ns
1.8-V 6mA | GCLK
SSTL GLASS | PLL teo 3.069 3.302 4,694 | 5.107 | 5.633 | 5.489 | 5.688 | 5.242 | 5.770 | 5.626 | 5.755 | ns
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Table 1-58. EP3SL70 Row Pins Output Timing Parameters (Part 3 of 3)
=5 B Fast Model c2 | €3 | ¢4 caL I3 14 1L
/O Standard | E§ | Clock | E Units
83 § | Inustrial | Commeroial | 355 | 155 | 157 | 197 | 087 | 197 | 197 | 197 | 0%0
DIFFERENTIAL GOLK |, | 3.066 3.298 |4.690|5.103 | 5.629 | 5.485 | 5.684 | 5.238 | 5.766 | 5.622 | 5.751 | ns
1.8-V 8mA | GCLK
SSTL CLASS | oLl |te | 3063 | 3296 | 4691|5106 | 5632 5488|5687 | 5.241 5770 | 5626 |5.755 | ns
DIFFERENTIAL GCLK [t, | 3.064 | 3296 |4.681(5.094 5619 547556745228 5756|5612 5741 | ns
1.8-V 10mA | GCLK
SSTL CLASS | oL |te | 3118 | 3349 | 4752|5167 | 5695 5551|5750 | 5.302 | 5,832 | 5688 | 5.817 | ns
DIFFERENTIAL GOLK |t, | 3.089 3.325 | 4.734|5.150 | 5.678 | 5.534 | 5.733 | 5.285 | 5.817 | 5.673 | 5.802 | ns
1.8-V 12mA | GCLK
SSTL CLASS | oL | e | 3071 3306 |4.712 (5128|5656 | 5512|5711 | 5.263 | 5.795 | 5.651 | 5.780 | ns
1.8-V 8mA | GCLK
SSTL CLASS Il pLL | b 3.102 3.337 | 4.738|5.152 | 5.679 | 5.535 | 5.734 | 5.287 | 5.817 | 5.673 | 5.802 | ns
DIFFERENTIAL GOLK | t, | 3.091 3.326 | 4.733|5.149 | 5.676 | 5.532 | 5.731 | 5.284 | 5.815 | 5.671 | 5.800 | ns
1.8-V 16mA | GCLK
SSTL CLASS I pLL | b 3.071 3.306 |4.710|5.125 | 5.653 | 5.509 | 5.708 | 5.261 | 5.791 | 5.647 | 5.776 | ns
DIFFERENTIAL GOLK |t, | 3.068 3.302 | 4.706 | 5.122 | 5.649 | 5.505 | 5.704 | 5.257 | 5.788 | 5.644 | 5.773 | ns
2.5-V 8mA | GCLK
SSTL CLASS | biL |t | 3073 | 3306 |4697 5110|5635 5491|5690 | 5244 | 5772 | 5628 | 5757 | ns
GOLK |t, | 3.066 3.299 |4.696|5.111 | 5.638 | 5.494 | 5.693 | 5.247 | 5.777 | 5.633 | 5.762 | ns
DIFFERENTIAL
2.5-V 12mA | GCLK
SSTL GLASS | PLL teo 3.094 3.328 472415138 | 5.664 | 5.520 | 5.719 | 5.273 | 5.802 | 5.658 | 5.787 | ns
GOLK |t, | 3.076 3.311 4.709|5.123 | 5.649 | 5.505 | 5.704 | 5.258 | 5.787 | 5.643 | 5.772 | ns
DIFFERENTIAL
2.5-V 16mA | GCLK
SSTL CLASS I pLL | b 3.062 3.295 |4.686(5.099 | 5.624 | 5.480 | 5.679 | 5.234 | 5.762 | 5.618 | 5.747 | ns
Table 1-59 and Table 1-60 list the EP3SL70 regional clock (RCLK) adder values that
must be added to the GCLK values. Use these adder values to determine I/O timing
when the I/O pin is driven using the regional clock. This applies to all I/O standards
supported by Stratix III devices.
Table 1-59 lists the EP3SL70 column pin delay adders when using the regional clock.
Table 1-59. EP3SL70 Column Pin Delay Adders for Regional Clock
Fast Model c2 C3 c4 caL 14 4L
Parameter Units
industial | Commercial | 355 | 157 | 157 | 193 | 085 | 195 | 190 | 179 | 080
RCLK input adder 0.158 0.168 0.225 | 0.241 | 0.257 | 0.247 | 0.313 | 0.244 | 0.258 | 0.252 | 0.315 | ns
RCLK PLL input adder -0.014 -0.012 -0.007 | -0.003 | -0.002 | -0.005 | 0.191 | -0.003 | -0.003 | -0.004 | 0.191 | ns
RCLK output adder -0.114 -0.116 -0.137 | -0.139 | -0.141 | -0.137 | -0.215 | -0.132 | -0.133 | -0.136 | -0.215 | ns
RCLK PLL output adder 1.642 1.675 2599 | 2912 | 3.223 | 3.071 | 3.22 | 2.931 | 3.238 | 3.083 | 3.338 | ns
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Table 1-60 lists the EP3SL70 row pin delay adders when using the regional clock.
Table 1-60. EP3SL70 Row Pin Delay Adders for Regional Clock
Fast Model C2 C3 c4 c4L 13 14 14L
] st | commersiar | Y | Vg | Yo | Ve | e | Mey | Ve | e | e |
RCLK input adder 0.111 0.123 0.177 | 0.192 | 0.207 | 0.198 | 0.263 | 0.194 | 0.212 | 0.201 | 0.266 | ns
RCLK PLL input adder 0.099 0.105 0.156 | 0.175 | 0.195 | 0.185 | 0.263 | 0.177 | 0.195 | 0.188 | 0.263 | ns
RCLK output adder -0.113 -0.127 -0.183 | -0.198 | -0.213 | -0.205 | -0.272 | -0.202 | -0.216 | -0.21 | -0.273 | ns
RCLK PLL output adder | -0.107 -0.112 -0.164 | -0.185 | -0.202 | -0.193 | -0.258 | -0.184 | -0.204 | -0.197 | -0.257 | ns
EP3SL110 I/0 Timing Parameters
Table 1-61 through Table 1-65 list the maximum I/O timing parameters for EP3SL110
devices for single-ended I/0O standards.
Table 1-61 lists the EP3SL110 column pins input timing parameters for single-ended
I/0 standards.
Table 1-61. EP3SL110 Column Pins Input Timing Parameters (Part 1 of 3)
" g Fast Model c2 c3 ca4 caL 13 14 L
santard. | 0% | & | st |commorein| Yo | Yo | Vo | Yoy | gy | Ve | e | Ve | daw |
GOLK te | -0.917 -0.917 | -1.333 | -1.452 | -1.682 | -1.627 | -1.980 | -1.452 | -1.682 | -1.627 | -1.980 | ns
2.3V LVTTL t 1.053 1.053 1.524 | 1.667 | 1.918 | 1.850 | 2.205 | 1.667 | 1.918 | 1.850 | 2.205 | ns
GOLK | t. | -1.234 -1.176 | -1.704 | -1.940 | -2.210 | -2.135 | -2.470 | -1.940 | -2.210 | -2.135 | -2.470 | ns
PLL | t, 1.512 1.460 2116 | 2.394 | 2.710 | 2.610 | 2.971 | 2.394 | 2.710 | 2610 | 2.971 | ns
GOLK te | -0.917 -0.917 | -1.333 | -1.452 | -1.682 | -1.627 | -1.980 | -1.452 | -1.682 | -1.627 | -1.980 | ns
3.3V ty 1.053 1.053 1.524 | 1.667 | 1.918 | 1.850 | 2.205 | 1.667 | 1.918 | 1.850 | 2.205 | ns
LVCMOS GCLK | tw | -1.234 -1.176 | -1.704 | -1.940 | -2.210 | -2.135 | -2.470 | -1.940 | -2.210 | -2.135 | -2.470 | ns
PLL | t, 1.512 1.460 2116 | 2.394 | 2.710 | 2.610 | 2.971 | 2.394 | 2.710 | 2610 | 2.971 | ns
GOLK te | -0.928 -0.928 | -1.332 | -1.454 | -1.681 | -1.626 | -1.979 | -1.454 | -1.681 | -1.626 | -1.979 | ns
2.0V LVTTL t 1.064 1.064 1.523 | 1.669 | 1.917 | 1.849 | 2.204 | 1.669 | 1.917 | 1.849 | 2.204 | ns
GOLK | tw | -1.245 -1.187 | -1.703 | -1.942 | -2.209 | -2.134 | -2.469 | -1.942 | -2.209 | -2.134 | -2.469 | ns
PLL | t, | 1.523 1471 | 2.115 | 2.396 | 2.709 | 2.609 | 2.970 | 2.396 | 2.709 | 2.609 | 2.970 | ns
GOLK te | -0.928 -0.928 | -1.332 | -1.454 | -1.681 | -1.626 | -1.979 | -1.454 | -1.681 | -1.626 | -1.979 | ns
3.0-V th 1.064 1.064 1.523 | 1.669 | 1.917 | 1.849 | 2.204 | 1.669 | 1.917 | 1.849 | 2.204 | ns
LVCMOS GOLK | tw | -1.245 -1.187 | -1.703 | -1.942 | -2.209 | -2.134 | -2.469 | -1.942 | -2.209 | -2.134 | -2.469 | ns
PLL | t, | 1523 1471 | 2115 | 2.396 | 2.709 | 2.609 | 2.970 | 2.396 | 2.709 | 2.609 | 2.970 | ns
GOLK te | -0.923 -0.923 | -1.341-1.466 | -1.700 | -1.645 | -1.998 | -1.466 | -1.700 | -1.645 | -1.998 | ns
25y th 1.059 1.059 1.532 | 1.681 | 1.936 | 1.868 | 2.223 | 1.681 | 1.936 | 1.868 | 2.223 | ns
GCLK | tw | -1.240 -1.182 | -1.712 | -1.954 | -2.228 | -2.153 | -2.488 | -1.954 | -2.228 | -2.153 | -2.488 | ns
PLL | t, 1.518 1.466 2.124 | 2.408 | 2.728 | 2.628 | 2.989 | 2.408 | 2.728 | 2.628 | 2.989 | ns
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Table 1-61. EP3SL110 Column Pins Input Timing Parameters (Part 2 of 3)
" % Fast Model c2 3 c4 caL 13 4 4L

stantard | 0% | £ | st |commersian| Vi | Yo | Y | Y | Vew | Ve | e | e e |
sCLK t, | -0.943 -0.943 | -1.381|-1.502 | -1.698 | -1.643 | -1.996 | -1.502 | -1.698 | -1.643 | -1.996 | ns
t, | 1.081 1.081 | 1572 | 1.717 | 1.934 | 1.866 | 2.221 | 1.717 | 1.934 | 1.866 | 2.221 | ns
18y GCLK | tu | -1.262 -1.202 | -1.752 | -1.990 | -2.226 | -2.151 | -2.486 | -1.990 | -2.226 | -2.151 | -2.486 | ns
PLL | t, | 1.542 1.488 | 2.164 | 2.444 | 2.726 | 2.626 | 2.987 | 2.444 | 2.726 | 2.626 | 2.987 | ns
6CLK t, | -0.933 -0.933 | -1.358 | -1.470 | -1.628 | -1.573 | -1.926 | -1.470 | -1.628 | -1.573 | -1.926 | ns
t, | 1.071 1.071 | 1.549 | 1.685 | 1.864 | 1.796 | 2.151 | 1.685 | 1.864 | 1.796 | 2.151 | ns
1oy GCLK | tu | -1.252 -1.192 | -1.729 | -1.958 | -2.156 | -2.081 | -2.416 | -1.958 | -2.156 | -2.081 | -2.416 | ns
PLL |t | 1532 1478 | 2141 | 2.412 | 2.656 | 2.556 | 2.917 | 2.412 | 2.656 | 2.556 | 2.917 | ns
t, | -0.881 -0.881 | -1.281|-1.371 | -1.472 | -1.417 | -1.770 | -1.371 | -1.472 | -1.417 | -1.770 | ns
(v BCLK t, | 1.019 1.019 | 1.472 | 1.586 | 1.708 | 1.640 | 1.995 | 1.586 | 1.708 | 1.640 | 1.995 | ns
GCLK | tu | -1.200 -1.140 | -1.652 | -1.859 | -2.000 | -1.925 | -2.260 | -1.859 | -2.000 | -1.925 | -2.260 | ns
PLL | t, | 1.480 1.426 | 2.064 | 2.313 | 2.500 | 2.400 | 2.761 | 2.313 | 2.500 | 2.400 | 2.761 | ns
t, | -0.852 -0.852 | -1.253 | -1.355 | -1.474 | -1.419 | -1.772 | -1.355 | -1.474 | -1.419 | -1.772 | ns
SSTL-2 GeLk t, | 0.990 0.990 | 1.444 | 1570 | 1.710 | 1.642 | 1.997 | 1.570 | 1.710 | 1.642 | 1.997 | ns
CLASS | GOLK | tw | -1.171 1111 | -1.624 | -1.843 | -2.002 | -1.927 | -2.262 | -1.843 | -2.002 | -1.927 | -2.262 | ns
PLL | t, | 1.451 1.397 | 2.036 | 2.297 | 2.502 | 2.402 | 2.763 | 2.297 | 2.502 | 2.402 | 2.763 | ns
6CLK t, | -0.852 -0.852 | -1.253 | -1.355 | -1.474 | -1.419 | -1.772 | -1.355 | -1.474 | -1.419 | -1.772 | ns
SSTL-2 t, | 0.990 0.990 | 1.444 | 1570 | 1.710 | 1.642 | 1.997 | 1.570 | 1.710 | 1.642 | 1.997 | ns
CLASS I GCLK | tw | -1.171 -1.111 | -1.624 | -1.843 | -2.002 | -1.927 | -2.262 | -1.843 | -2.002 | -1.927 | -2.262 | ns
PLL |t | 1.451 1.397 | 2.036 | 2.297 | 2.502 | 2.402 | 2.763 | 2.297 | 2.502 | 2.402 | 2.763 | ns
t, | -0.846 -0.846 | -1.241|-1.350 | -1.474 | -1.417 | -1.773 | -1.350 | -1.474 | -1.417 | -1.773 | ns
SSTL-18 GeLk t, | 0.984 0.984 | 1.431 | 1.562 | 1.707 | 1.639 | 1.993 | 1.562 | 1.707 | 1.639 | 1.993 | ns
CLASS | GCLK | tu | -1.165 -1.105 | -1.612|-1.835|-1.999 | -1.922 | -2.263 | -1.835 | -1.999 | -1.922 | -2.263 | ns
PLL | t, | 1.445 1.391 | 2.023 | 2.286 | 2.496 | 2.396 | 2.759 | 2.286 | 2.496 | 2.396 | 2.759 | ns
sCLK t, | -0.846 -0.846 | -1.241|-1.350 | -1.474 | -1.417 | -1.773 | -1.350 | -1.474 | -1.417 | -1.773 | ns
SSTL-18 t, | 0.984 0.984 | 1.431 | 1.562 | 1.707 | 1.639 | 1.993 | 1.562 | 1.707 | 1.639 | 1.993 | ns
CLASS I GCLK | tw | -1.165 -1.105 | -1.612 | -1.835 | -1.999 | -1.922 | -2.263 | -1.835 | -1.999 | -1.922 | -2.263 | ns
PLL | t, | 1.445 1.391 | 2.023 | 2.286 | 2.496 | 2.396 | 2.759 | 2.286 | 2.496 | 2.396 | 2.759 | ns
SCLK t, | -0.835 -0.835 | -1.232|-1.339 | -1.455 | -1.398 | -1.754 | -1.339 | -1.455 | -1.398 | -1.754 | ns
SSTL-15 t, | 0.973 0.973 | 1.421 | 1.551 | 1.688 | 1.620 | 1.974 | 1.551 | 1.688 | 1.620 | 1.974 | ns
CLASS | GCLK | tu | -1.154 -1.094 | -1.603 | -1.824 | -1.980 | -1.903 | -2.244 | -1.824 | -1.980 | -1.903 | -2.244 | ns
PLL |t | 1.434 1.380 | 2.013 | 2.275 | 2.477 | 2.377 | 2.740 | 2.275 | 2.477 | 2.377 | 2.740 | ns
SCLK t, | -0.835 -0.835 | -1.232|-1.339 | -1.455 | -1.398 | -1.754 | -1.339 | -1.455 | -1.398 | -1.754 | ns
1.8-V HSTL t, | 0.973 0.973 | 1.421 | 1.551 | 1.688 | 1.620 | 1.974 | 1.551 | 1.688 | 1.620 | 1.974 | ns
CLASS | GCLK | tw | -1.154 -1.094 | -1.603 | -1.824 | -1.980 | -1.903 | -2.244 | -1.824 | -1.980 | -1.903 | -2.244 | ns
PLL | t, | 1.434 1.380 | 2.013 | 2.275 | 2.477 | 2.377 | 2.740 | 2.275 | 2.477 | 2.377 | 2.740 | ns
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Table 1-61. EP3SL110 Column Pins Input Timing Parameters (Part 3 of 3)
" % Fast Model c2 3 c4 caL 13 4 4L
stantard | 0| £ | ot |commersian| Yo | Yo | Vg | Yo | Vew | Ve | e | e e |
sCLK t, | -0.846 -0.846 | -1.241|-1.350 | -1.474 | -1.417 | -1.773 | -1.350 | -1.474 | -1.417 | -1.773 | ns
1.8-V HSTL t, | 0.984 0.984 | 1.431 | 1.562 | 1.707 | 1.639 | 1.993 | 1.562 | 1.707 | 1.639 | 1.993 | ns
CLASS II GCLK | tw | -1.165 -1.105 | -1.612 | -1.835 | -1.999 | -1.922 | -2.263 | -1.835 | -1.999 | -1.922 | -2.263 | ns
PLL | t, | 1.445 1.391 | 2.023 | 2.286 | 2.496 | 2.396 | 2.759 | 2.286 | 2.496 | 2.396 | 2.759 | ns
6CLK t, | -0.846 -0.846 | -1.241|-1.350 | -1.474 | -1.417 | -1.773 | -1.350 | -1.474 | -1.417 | -1.773 | ns
1.5-V HSTL t, | 0.984 0.984 | 1.431 | 1.562 | 1.707 | 1.639 | 1.993 | 1.562 | 1.707 | 1.639 | 1.993 | ns
CLASS | GCLK | tu | -1.165 -1.105 | -1.612|-1.835|-1.999 | -1.922 | -2.263 | -1.835 | -1.999 | -1.922 | -2.263 | ns
PLL | t, | 1.445 1.391 | 2.023 | 2.286 | 2.496 | 2.396 | 2.759 | 2.286 | 2.496 | 2.396 | 2.759 | ns
6CLK t, | -0.835 -0.835 | -1.232|-1.339 | -1.455 | -1.398 | -1.754 | -1.339 | -1.455 | -1.398 | -1.754 | ns
1.5-V HSTL t, | 0.973 0.973 | 1.421 | 1.551 | 1.688 | 1.620 | 1.974 | 1.551 | 1.688 | 1.620 | 1.974 | ns
CLASS Il GCLK | tw | -1.154 -1.094 | -1.603 | -1.824 | -1.980 | -1.903 | -2.244 | -1.824 | -1.980 | -1.903 | -2.244 | ns
PLL | t, | 1.434 1.380 | 2.013 | 2.275 | 2.477 | 2.377 | 2.740 | 2.275 | 2.477 | 2.377 | 2.740 | ns
sCLK t, | -0.835 -0.835 | -1.232|-1.339 | -1.455 | -1.398 | -1.754 | -1.339 | -1.455 | -1.398 | -1.754 | ns
1.2V HSTL t, | 0.973 0.973 | 1.421 | 1.551 | 1.688 | 1.620 | 1.974 | 1.551 | 1.688 | 1.620 | 1.974 | ns
CLASS | GCLK | tw | -1.154 -1.094 | -1.603 | -1.824 | -1.980 | -1.903 | -2.244 | -1.824 | -1.980 | -1.903 | -2.244 | ns
PLL | t, | 1.434 1.380 | 2.013 | 2.275 | 2.477 | 2.377 | 2.740 | 2.275 | 2.477 | 2.377 | 2.740 | ns
sCLK t, | -0.823 -0.823 | -1.222|-1.328 | -1.439 | -1.382 | -1.738 | -1.328 | -1.439 | -1.382 | -1.738 | ns
1.2V HSTL t, | 0.961 0.961 | 1.411 | 1.540 | 1.672 | 1.604 | 1.958 | 1.540 | 1.672 | 1.604 | 1.958 | ns
CLASS I GCLK | tw | -1.142 -1.082 | -1.593 | -1.813 | -1.964 | -1.887 | -2.228 | -1.813 | -1.964 | -1.887 | -2.228 | ns
PLL |t | 1.422 1.368 | 2.003 | 2.264 | 2.461 | 2.361 | 2.724 | 2.264 | 2.461 | 2.361 | 2.724 | ns
SCLK t, | -0.823 -0.823 | -1.222|-1.328 | -1.439 | -1.382 | -1.738 | -1.328 | -1.439 | -1.382 | -1.738 | ns
3.0 PGl t, | 0.961 0.961 | 1.411 | 1.540 | 1.672 | 1.604 | 1.958 | 1.540 | 1.672 | 1.604 | 1.958 | ns
GCLK | tu | -1.142 -1.082 | -1.593 | -1.813 | -1.964 | -1.887 | -2.228 | -1.813 | -1.964 | -1.887 | -2.228 | ns
PLL | t, | 1.422 1.368 | 2.003 | 2.264 | 2.461 | 2.361 | 2.724 | 2.264 | 2.461 | 2.361 | 2.724 | ns
SCLK t, | -0.928 -0.928 | -1.332|-1.454 | -1.681 | -1.626 | -1.979 | -1.454 | -1.681 | -1.626 | -1.979 | ns
3.0V t, | 1.064 1.064 | 1.523 | 1.669 | 1.917 | 1.849 | 2.204 | 1.669 | 1.917 | 1.849 | 2.204 | ns
PCI-X GCLK | tu | -1.245 -1.187 | -1.703 | -1.942 | -2.209 | -2.134 | -2.469 | -1.942 | -2.209 | -2.134 | -2.469 | ns
PLL | t, | 1.523 1471 | 2115 | 2.396 | 2.709 | 2.609 | 2.970 | 2.396 | 2.709 | 2.609 | 2.970 | ns
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Table 1-62 lists the EP3SL110 row pins input timing parameters for single-ended I/O
standards.

Table 1-62. EP3SL110 Row Pins Input Timing Parameters (Part 1 of 3)

" % Fast Model c2 c3 c4 caL 13 4 4L
santard | %% | £ | ot | commereat | Yoy | Vo | Yoy | Ve | Ve | e Ve Ve e |
S0LK t, | -0.910 -0.883 | -1.252 | -1.441 | -1.559 | -1.604 | -1.843 | -1.465 | -1.551 | -1.605 | -1.881 | ns
55 LYTTL t, | 1.025 1.015 1.440 | 1.648 | 1.792 | 1.822 | 2.066 | 1.682 | 1.794 | 1.831 | 2.104 | ns
GOLK | t. | 0.992 1.013 1.646 | 1.862 | 1.976 | 1.860 | 1.804 | 1.870 | 1.998 | 1.880 | 1.856 | ns
PLL | t, | -0.741 -0.746 | -1.246 | -1.412 | -1.475 | -1.388 | -1.322 | -1.411 | -1.486 | -1.398 | -1.371| ns
S0LK t, | -0.910 -0.883 | -1.252 | -1.441 | -1.559 | -1.604 | -1.843 | -1.465 | -1.551 | -1.605 | -1.881 | ns
3.3V t, | 1.025 1.015 1.440 | 1.648 | 1.792 | 1.822 | 2.066 | 1.682 | 1.794 | 1.831 | 2.104 | ns
LVCMOS GOLK | tw | 0.992 1.013 1.646 | 1.862 | 1.976 | 1.860 | 1.804 | 1.870 | 1.998 | 1.880 | 1.856 | ns
PLL | t, | -0.741 -0.746 | -1.246 | -1.412 | -1.475 | -1.388 | -1.322 | -1.411 | -1.486 | -1.398 | -1.371 | ns
- t, | -0.916 -0.894 | -1.249 | -1.442 | -1.562 | -1.607 | -1.846 | -1.464 | -1.556 | -1.610 | -1.886 | ns
5.0 LYTTL t, | 1.031 1.026 1.437 | 1.649 | 1.795 | 1.825 | 2.069 | 1.681 | 1.799 | 1.836 | 2.109 | ns
GOLK | tw | 0.986 1.002 1.649 | 1.861 | 1.973 | 1.857 | 1.801 | 1.871 | 1.993 | 1.875 | 1.851 | ns
PLL | t, | -0.735 -0.735  [-1.249 | -1.411 | -1.472 | -1.385 | -1.319 | -1.412 | -1.481 | -1.393 | -1.366 | ns
S0LK t, | -0.916 -0.894 | -1.249 | -1.442 | -1.562 | -1.607 | -1.846 | -1.464 | -1.556 | -1.610 | -1.886 | ns
3.0V t, | 1.031 1.026 1.437 | 1.649 | 1.795 | 1.825 | 2.069 | 1.681 | 1.799 | 1.836 | 2.109 | ns
LVCMOS GOLK | t. | 0.986 1.002 1.649 | 1.861 | 1.973 | 1.857 | 1.801 | 1.871 | 1.993 | 1.875 | 1.851 | ns
PLL | t, | -0.735 -0.735 | -1.249 | -1.411|-1.472 | -1.385 | -1.319 | -1.412 | -1.481 | -1.393 [ -1.366 | ns
S0LK t, | -0.904 -0.887 | -1.258 | -1.455 | -1.577 | -1.622 | -1.861 | -1.473 | -1.566 | -1.620 | -1.896 | ns
25y t, | 1.019 1.019 1.446 | 1.662 | 1.810 | 1.840 | 2.084 | 1.690 | 1.809 | 1.846 | 2.119 | ns
GOLK | t. | 0.998 1.009 1.640 | 1.848 | 1.958 | 1.842 | 1.786 | 1.862 | 1.983 | 1.865 | 1.841 | ns
PLL | t, | -0.747 -0.742 | -1.240 | -1.398 | -1.457 | -1.370 | -1.304 | -1.403 | -1.471 | -1.383 [ -1.356 | ns
S0LK t, | -0.873 -0.918 | -1.298 | -1.402 | -1.575 | -1.530 | -1.859 | -1.402 | -1.567 | -1.526 | -1.897 | ns
. t, | 0.990 1.051 1.486 | 1.612 | 1.808 | 1.751 | 2.082 | 1.622 | 1.810 | 1.756 | 2.120 | ns
GOLK | tw | 0.968 0.977 1.600 | 1.815 | 1.960 | 1.844 | 1.788 | 1.829 | 1.982 | 1.864 | 1.840 | ns
PLL | t, | -0.716 -0.709 | -1.200 | -1.365 | -1.459 | -1.372 | -1.306 | -1.370 | -1.470 | -1.382 | -1.355 | ns
S0LK t, | -0.863 -0.907 | -1.274 | -1.370 | -1.507 | -1.462 | -1.791 | -1.371 | -1.502 | -1.461 | -1.832 | ns
5y t, | 0.980 1.040 1.462 | 1.580 | 1.740 | 1.683 | 2.014 | 1591 | 1.745 | 1.691 | 2.055 | ns
GOLK | t. | 0.978 0.988 1.624 | 1.847 | 2.028 | 1.912 | 1.856 | 1.860 | 2.047 | 1.929 | 1.905 | ns
PLL | t, | -0.726 -0.720 | -1.224 | -1.397 | -1.527 | -1.440 | -1.374 | -1.401 | -1.535 | -1.447 | -1.420 | ns
S0LK t, | -0.803 -0.854 | -1.195 | -1.269 | -1.348 | -1.303 | -1.632 | -1.275 | -1.347 | -1.306 | -1.677 | ns
. t, | 0.920 0.987 1.383 | 1.479 | 1.581 | 1.524 | 1.855 | 1.495 | 1.590 | 1.536 | 1.900 | ns
GOLK | t. | 1.038 1.041 1.703 | 1.948 | 2.187 | 2.071 | 2.015 | 1.956 | 2.202 | 2.084 | 2.060 | ns
PLL | t, | -0.786 -0.773 | -1.303 | -1.498 | -1.686 | -1.599 | -1.533 | -1.497 | -1.690 | -1.602 | -1.575 | ns
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Table 1-62. EP3SL110 Row Pins Input Timing Parameters (Part 2 of 3)

" % Fast Model c2 c3 c4 caL I3 4 4L
santerd | O | 2 | gt | commerin | Vi | Vg | Yoy | Ve | | Ve | e e e
S0LK t, | -0.847 -0.828 | -1.172|-1.346 | -1.357 | -1.402 | -1.641 | -1.361 | -1.349 | -1.403 | -1.679 | ns
SSTL-2 t, | 0.963 0.961 1.360 | 1.553 | 1.590 | 1.620 | 1.864 | 1578 | 1.592 | 1.629 | 1.902 | ns
CLASS | GCLK | t, | 1.055 1.067 1.726 | 1.957 | 2.178 | 2.062 | 2.006 | 1.974 | 2.200 | 2.082 | 2.058 | ns
PLL | t, | -0.803 -0.799 | -1.326 | -1.507 | -1.677 | -1.590 | -1.524 | -1.515 | -1.688 | -1.600 | -1.573 | ns
S0LK t, | -0.847 -0.828 | -1.172|-1.346 | -1.357 | -1.402 | -1.641 | -1.361 | -1.349 | -1.403 | -1.679 | ns
SSTL-2 t, | 0.963 0.961 1.360 | 1.553 | 1.590 | 1.620 | 1.864 | 1578 | 1.592 | 1.629 | 1.902 | ns
CLASS II GCLK | tw | 1.055 1.067 1.726 | 1.957 | 2.178 | 2.062 | 2.006 | 1.974 | 2.200 | 2.082 | 2.058 | ns
PLL |t | -0.803 -0.799 | -1.326 | -1.507 | -1.677 | -1.590 | -1.524 | -1.515 | -1.688 | -1.600 | -1.573 | ns
S0LK t, | -0.777 -0.819  [-1.157 | -1.244 | -1.346 | -1.300 | -1.630 | -1.246 | -1.343 | -1.300 | -1.672 | ns
SSTL-18 t, | 0.894 0.952 1.345 | 1.452 | 1.576 | 1.519 | 1.849 | 1.463 | 1.583 | 1.529 | 1.891 | ns
CLASS | GOLK | t. | 1.064 1.076 1.741 | 1.975 | 2.192 | 2.077 | 2.019 | 1.988 | 2.209 | 2.092 | 2.067 | ns
PLL | t, | -0.812 -0.808 | -1.341 | -1.527 | -1.693 | -1.606 | -1.541 | -1.531 | -1.700 | -1.611 [ -1.586 | ns
S0LK t, | -0.777 -0.819 | -1.157 | -1.244 | -1.346 | -1.300 | -1.630 | -1.246 | -1.343 | -1.300 | -1.672 | ns
SSTL-18 t, | 0.894 0.952 1.345 | 1.452 | 1.576 | 1.519 | 1.849 | 1.463 | 1.583 | 1.529 | 1.891 | ns
CLASS I GCLK | tu | 1.064 1.076 1.741 | 1.975 | 2.192 | 2.077 | 2.019 | 1.988 | 2.209 | 2.092 | 2.067 | ns
PLL | t, | -0.812 -0.808 | -1.341 | -1.527 | -1.693 | -1.606 | -1.541 | -1.531 | -1.700 | -1.611 [ -1.586 | ns
S0LK t, | -0.763 -0.807 |-1.144|-1.234 | -1.328 | -1.282 | -1.612 | -1.235 | -1.326 | -1.283 | -1.655 | ns
SSTL-15 t, | 0.880 0.940 1.333 | 1.442 | 1558 | 1.501 | 1.831 | 1.452 | 1.566 | 1.512 | 1.874 | ns
CLASS | GCLK | tw | 1.078 1.088 1.756 | 1.985 | 2.210 | 2.095 | 2.037 | 1.999 | 2.226 | 2.109 | 2.084 | ns
PLL |t | -0.826 -0.820 [ -1.355|-1.537 | -1.711 | -1.624 | -1.559 | -1.542 | -1.717 | -1.628 | -1.603 | ns
S0LK t, | -0.777 -0.819  [-1.157 | -1.244 | -1.346 | -1.300 | -1.630 | -1.246 | -1.343 | -1.300 | -1.672 | ns
1.8-V HSTL t, | 0.894 0.952 1.345 | 1.452 | 1.576 | 1.519 | 1.849 | 1.463 | 1.583 | 1.529 | 1.891 | ns
CLASS | GOLK | t. | 1.064 1.076 1.741 | 1.975 | 2.192 | 2.077 | 2.019 | 1.988 | 2.209 | 2.092 | 2.067 | ns
PLL | t, | -0.812 -0.808 | -1.341 | -1.527 | -1.693 | -1.606 | -1.541 | -1.531 | -1.700 | -1.611 [ -1.586 | ns
S0LK t, | -0.777 -0.819 | -1.157 | -1.244 | -1.346 | -1.300 | -1.630 | -1.246 | -1.343 | -1.300 | -1.672 | ns
1.8-V HSTL t, | 0.894 0.952 1.345 | 1.452 | 1.576 | 1.519 | 1.849 | 1.463 | 1.583 | 1.529 | 1.891 | ns
CLASS II GCLK | tu | 1.064 1.076 1.741 | 1.975 | 2.192 | 2.077 | 2.019 | 1.988 | 2.209 | 2.092 | 2.067 | ns
PLL | t, | -0.812 -0.808 | -1.341 | -1.527 | -1.693 | -1.606 | -1.541 | -1.531 | -1.700 | -1.611 [ -1.586 | ns
S0LK t, | -0.763 -0.807 |-1.144|-1.234 | -1.328 | -1.282 | -1.612 | -1.235 | -1.326 | -1.283 | -1.655 | ns
1.5-V HSTL t, | 0.880 0.940 1.333 | 1.442 | 1558 | 1.501 | 1.831 | 1.452 | 1.566 | 1.512 | 1.874 | ns
CLASS | GCLK | tu | 1.078 1.088 1.756 | 1.985 | 2.210 | 2.095 | 2.037 | 1.999 | 2.226 | 2.109 | 2.084 | ns
PLL |t | -0.826 -0.820 | -1.355|-1.537 | -1.711 | -1.624 | -1.559 | -1.542 | -1.717 | -1.628 | -1.603 | ns
S0LK t, | -0.763 -0.807 |-1.144|-1.234 | -1.328 | -1.282 | -1.612 | -1.235 | -1.326 | -1.283 | -1.655 | ns
1.5-V HSTL t, | 0.880 0.940 1.333 | 1.442 | 1558 | 1.501 | 1.831 | 1.452 | 1.566 | 1.512 | 1.874 | ns
CLASS II GCLK | t. | 1.078 1.088 1.756 | 1.985 | 2.210 | 2.095 | 2.037 | 1.999 | 2.226 | 2.109 | 2.084 | ns
PLL | t, | -0.826 -0.820 [ -1.355|-1.537 | -1.711 | -1.624 | -1.559 | -1.542 | -1.717 | -1.628 | -1.603 | ns
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Table 1-62. EP3SL110 Row Pins Input Timing Parameters (Part 3 of 3)
" % Fast Model c2 c3 c4 caL I3 4 4L
sandard | O | £ | gt | commerin | Yo | Vg | Yoy | Ve | | Ve | e e e
GCLK t, | -0.754 -0.795 | -1.135|-1.224 | -1.312 | -1.266 | -1.596 | -1.226 | -1.310 | -1.267 | -1.639 | ns
1.9-V HSTL t, 0.871 0.928 1.324 | 1.432 | 1542 | 1.485 | 1.815 | 1.443 | 1550 | 1.496 | 1.858 | ns
CLASS | GOLK | t. | 1.087 1.100 1.765 | 1.995 | 2.226 | 2.111 | 2.053 | 2.008 | 2.242 | 2.125 | 2.100 | ns
PLL | t, | -0.835 -0.832 | -1.364 | -1.547 | -1.727 | -1.640 | -1.575 | -1.551 | -1.733 | -1.644 | -1.619 | ns
GCLK t, | -0.754 -0.795 | -1.135|-1.224 | -1.312 | -1.266 | -1.596 | -1.226 | -1.310 | -1.267 | -1.639 | ns
1.9V HSTL t, 0.871 0.928 1.324 | 1.432 | 1542 | 1.485 | 1.815 | 1.443 | 1550 | 1.496 | 1.858 | ns
CLASS II GCLK | tu | 1.087 1.100 1.765 | 1.995 | 2.226 | 2.111 | 2.053 | 2.008 | 2.242 | 2.125 | 2.100 | ns
PLL | t, | -0.835 -0.832 | -1.364 | -1.547 | -1.727 | -1.640 | -1.575 | -1.551 | -1.733 | -1.644 | -1.619 | ns
GCLK t, | -0.916 -0.894 | -1.249 | -1.442 | -1.562 | -1.607 | -1.846 | -1.464 | -1.556 | -1.610 | -1.886 | ns
2.0V PCI t, 1.031 1.026 1.437 | 1.649 | 1.795 | 1.825 | 2.069 | 1.681 | 1.799 | 1.836 | 2.109 | ns
GCLK | tw | 0.986 1.002 1.649 | 1.861 | 1.973 | 1.857 | 1.801 | 1.871 | 1.993 | 1.875 | 1.851 | ns
PLL | t, | -0.735 -0.735 | -1.249 | -1.411|-1.472 | -1.385 | -1.319 | -1.412 | -1.481 | -1.393 | -1.366 | ns
GCLK t, | -0.916 -0.894 | -1.249 | -1.442 | -1.562 | -1.607 | -1.846 | -1.464 | -1.556 | -1.610 | -1.886 | ns
3.0-V t, 1.031 1.026 1.437 | 1.649 | 1.795 | 1.825 | 2.069 | 1.681 | 1.799 | 1.836 | 2.109 | ns
PCI-X GOLK | tw | 0.986 1.002 1.649 | 1.861 | 1.973 | 1.857 | 1.801 | 1.871 | 1.993 | 1.875 | 1.851 | ns
PLL | t, | -0.735 -0.735 | -1.249 | -1.411|-1.472 | -1.385 | -1.319 | -1.412 | -1.481 | -1.393 | -1.366 | ns
Table 1-63 lists the EP3SL110 column pins output timing parameters for single-ended
I/0 standards.
Table 1-63. EP3SL110 Column Pins Output Timing Parameters (Part 1 of 7)
" 5 g Fast Model 2 c3 c4 c4L 13 14 1AL
(=] .
santard | S8 | O | & o | commerit| Yoy | Vg | Vo | Y | Ve | Ve | Ve Y M|
GOLK | t, | 3.439 3.439 | 4.768 | 5.145 | 5.638 | 5.507 | 5.801 | 5.145 | 5.638 | 5.507 | 5.801 | ns
4mA | GCLK
PLL teo 3.829 3.829 5.344 | 5.778 | 6.326 | 6.168 | 6.550 | 5.778 | 6.326 | 6.168 | 6.550 | ns
GCLK | t, 3.372 3.372 4.659 | 5.034 | 5.525 | 5.394 | 5.688 | 5.034 | 5.525 | 5.394 | 5.688 | ns
8mA | GCLK
2.3 PLL teo 3.762 3.762 5.235 | 5.667 | 6.213 | 6.055 | 6.437 | 5.667 | 6.213 | 6.055 | 6.437 | ns
LVTTL GCLK | t, 3.286 3.286 4.556 | 4.936 | 5.433 | 5.302 | 5.596 | 4.936 | 5.433 | 5.302 | 5.596 | ns
12mA | GCLK
PLL teo 3.676 3.676 5.131 | 5.568 | 6.121 | 5.963 | 6.345 | 5.568 | 6.121 | 5.963 | 6.345 | ns
GCLK | t, 3.279 3.279 4,539 | 4.908 | 5.392 | 5.261 | 5.555 | 4.908 | 5.392 | 5.261 | 5.555 | ns
16mA | GCLK
PLL teo 3.669 3.669 5.114 | 5.540 | 6.080 | 5.922 | 6.304 | 5.540 | 6.080 | 5.922 | 6.304 | ns
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1/0 Timing
Table 1-63. EP3SL110 Column Pins Output Timing Parameters (Part 2 of 7)
=5 B Fast Model c2 | €3 | ¢4 caL I3 14 1L
1/0 o2 .
£5 | Clock | E Units
Senderd | 33 § | idustrial | commercial | 5 | Y5 | %Y | {95 | 0%V | 19 | 179 | 19V | 0%V
GCOLK | t, | 3.445 3.445 4.773 | 5.150 | 5.645 | 5.514 | 5.808 | 5.150 | 5.645 | 5.514 | 5.808 | ns
4mA | GCLK
pLL |t 3.835 3.835 5.348 | 5.783 | 6.333 | 6.175 | 6.557 | 5.783 | 6.333 | 6.175 | 6.557 | ns
GOLK | t, | 3.290 3.290 4566 | 4.953 | 5.444 | 5.313 | 5.607 | 4.953 | 5.444 | 5.313 | 5.607 | ns
8mA | GCLK
23y pLL |t 3.680 3.680 5.141 | 5.585 | 6.132 | 5.974 | 6.356 | 5.585 | 6.132 | 5.974 | 6.356 | ns
LVCMOS GCLK | t, | 3.297 3.297 | 4.560 | 4.932 | 5.418 | 5.287 | 5.581 | 4.932 | 5.418 | 5.287 | 5581 | ns
12mA | GCLK
pLL |t 3.687 3.687 5.135 | 5.564 | 6.106 | 5.948 | 6.330 | 5.564 | 6.106 | 5.948 | 6.330 | ns
GCLK | t, | 3.281 3.281 4537 | 4.906 | 5.389 | 5.258 | 5.552 | 4.906 | 5.389 | 5.258 | 5.552 | ns
16mA | GCLK
pLL |t 3.671 3.671 5.113 | 5.539 | 6.077 | 5.919 | 6.301 | 5.539 | 6.077 | 5.919 | 6.301 | ns
GCLK | t, | 3.403 3.403 4735 | 5.114 | 5.605 | 5.474 | 5.768 | 5.114 | 5.605 | 5.474 | 5.768 | ns
4mA | GCLK
pLL |t 3.793 3.793 5.311 | 5.746 | 6.293 | 6.135 | 6.517 | 5.746 | 6.293 | 6.135 | 6.517 | ns
GCOLK | t, | 3.292 3.292 4.605 | 4.980 | 5.467 | 5.337 | 5.629 | 4.980 | 5.467 | 5.337 | 5.629 | ns
8mA | GCLK
50 pLL | o | 3682 3.682 5.181 | 5.612 | 6.156 | 5.999 | 6.379 | 5.612 | 6.156 | 5.999 | 6.379 | ns
LVTTL GCLK | t, | 3.256 3.256 | 4.542 | 4911 | 5.393 | 5.263 | 5.556 | 4.911 | 5.393 | 5.263 | 5.556 | ns
12mA | GCLK
pLL |t 3.646 3.646 5.118 | 5.543 | 6.082 | 5.925 | 6.305 | 5.543 | 6.082 | 5.925 | 6.305 | ns
GCOLK | t, | 3.238 3.238 4513 | 4.883 | 5.365 | 5.234 | 5.528 | 4.883 | 5.365 | 5.234 | 5528 | ns
16mA | GCLK
pLL |t 3.628 3.628 5.089 | 5.515 | 6.053 | 5.895 | 6.277 | 5.515 | 6.053 | 5.895 | 6.277 | ns
GCLK | t, | 3.317 3.317 4.639 | 5.013 | 5.502 | 5.372 | 5.664 | 5.013 | 5502 | 5.372 | 5.664 | ns
4mA | GCLK
pLL |t 3.707 3.707 5.215 | 5.646 | 6.191 | 6.034 | 6.414 | 5.646 | 6.191 | 6.034 | 6.414 | ns
GCOLK | t, | 3.238 3.238 4516 | 4.884 | 5.367 | 5.237 | 5.529 | 4.884 | 5.367 | 5.237 | 5529 | ns
8mA | GCLK
50 pLL |t 3.628 3.628 5.091 | 5.517 | 6.056 | 5.899 | 6.279 | 5.517 | 6.056 | 5.899 | 6.279 | ns
LVCMOS GCLK | t, | 3.233 3.233 4508 | 4.877 | 5.359 | 5.228 | 5.522 | 4.877 | 5.359 | 5.228 | 5522 | ns
12mA | GCLK
pLL |t 3.623 3.623 5.084 | 5.510 | 6.047 | 5.889 | 6.271 | 5.510 | 6.047 | 5.889 | 6.271 | ns
GCOLK | t, | 3.224 3.224 4494 | 4.862 | 5.344 | 5.213 | 5507 | 4.862 | 5.344 | 5.213 | 5507 | ns
16mA | GCLK
pLL |t 3.614 3.614 5.070 | 5.495 | 6.032 | 5.874 | 6.256 | 5.495 | 6.032 | 5.874 | 6.256 | ns
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1-100 Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics

1/0 Timing
Table 1-63. EP3SL110 Column Pins Output Timing Parameters (Part 3 of 7)
=5 B Fast Model c2 | €3 | ¢4 caL I3 14 1L
1/0 =4 .
£5 | Clock | E Units
enderd | 33 § | ndustrial | commercial | 15y | {5y | 15y | 1 [ 0%V | 15 | 19V | 19V | 05V
GCLK | t, | 3.439 3.439 4846 | 5.240 | 5.749 | 5.619 | 5912 | 5.240 | 5.749 | 5.619 | 5.912 | ns
4mA | GCLK
PLL to | 3.829 3.829 5.422 | 5.873 | 6.438 | 6.281 | 6.661 | 5.873 | 6.438 | 6.281 | 6.661 | ns
GCLK | t, | 3.339 3.339 4727 | 5114 | 5.617 | 5.487 | 5.779 | 5.114 | 5.617 | 5.487 | 5.779 | ns
8mA | GCLK
PLL te | 3.729 3.729 5.303 | 5.747 | 6.306 | 6.149 | 6.529 | 5.747 | 6.306 | 6.149 | 6.529 | ns
2.5V
GCLK | t, | 3.295 3.295 4,640 | 5.024 | 5.522 | 5.391 | 5.685 | 5.024 | 5.522 | 5.391 | 5.685 | ns
12mA | GCLK
PLL to, | 3.685 3.685 5.216 | 5.656 | 6.210 | 6.052 | 6.434 | 5.656 | 6.210 | 6.052 | 6.434 | ns
GCLK | t, | 3.257 3.257 4601 | 4.981 | 5479 | 5.348 | 5.642 | 4.981 | 5479 | 5.348 | 5.642 | ns
16mA | GCLK
PLL te | 3.647 3.647 5177 | 5.614 | 6.167 | 6.009 | 6.391 | 5.614 | 6.167 | 6.009 | 6.391 | ns
GCLK | t, | 3.630 3.630 5.168 | 5.600 | 6.154 | 6.023 | 6.317 | 5.600 | 6.154 | 6.023 | 6.317 | ns
2mA | GCLK
PLL to, | 4.020 4.020 5.743 | 6.233 | 6.842 | 6.684 | 7.066 | 6.233 | 6.842 | 6.684 | 7.066 | ns
GCLK | t, | 3.449 3.449 4.889 | 5.291 | 5.806 | 5.676 | 5.968 | 5.291 | 5.806 | 5.676 | 5.968 | ns
4mA | GCLK
PLL to | 3.839 3.839 5.464 | 5.924 | 6.495 | 6.338 | 6.718 | 5.924 | 6.495 | 6.338 | 6.718 | ns
GCLK | t, | 3.367 3.367 4782 | 5.176 | 5.696 | 5.565 | 5.859 | 5.176 | 5.696 | 5.565 | 5.859 | ns
6mA | GCLK
PLL to | 3.757 3.757 5.357 | 5.809 | 6.384 | 6.226 | 6.608 | 5.809 | 6.384 | 6.226 | 6.608 | ns
1.8V
GCLK | t, | 3.347 3.347 4723 | 5123 | 5.630 | 5.499 | 5.793 | 5.123 | 5.630 | 5.499 | 5.793 | ns
8mA | GCLK
PLL ty | 3.737 3.737 5299 | 5.755 | 6.318 | 6.160 | 6.542 | 5.755 | 6.318 | 6.160 | 6.542 | ns
GCLK | t, | 3.284 3.284 4,662 | 5.048 | 5.549 | 5.418 | 5.712 | 5.048 | 5.549 | 5.418 | 5.712 | ns
10mA | GCLK
PLL ty, | 3.674 3.674 5.238 | 5.680 | 6.237 | 6.079 | 6.461 | 5.680 | 6.237 | 6.079 | 6.461 | ns
GCLK | t, | 3.266 3.266 4,642 | 5.026 | 5.526 | 5.395 | 5.689 | 5.026 | 5.526 | 5.395 | 5.689 | ns
12mA | GCLK
PLL ty, | 3.656 3.656 5.217 | 5.659 | 6.214 | 6.056 | 6.438 | 5.659 | 6.214 | 6.056 | 6.438 | ns
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Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics 1-101
1/0 Timing
Table 1-63. EP3SL110 Column Pins Output Timing Parameters (Part 4 of 7)
=5 k] Fast Model c2 c3 c4 c4L 13 14 4L
Stalr{gard g 5 Clock % ) o Vs | Voo | Veus | Veam | Veuz | Vows | Veas | Veuz | Vege | UMIES
Sa S | Industrial | Commercial | 15y | 4%y | {5y | 13v | 08v | 19V | 17V | 19V | 0.9V
GCLK | t, | 3.576 3.576 5.096 | 5.533 | 6.092 | 5.961 | 6.255 | 5.533 | 6.092 | 5.961 | 6.255 | ns
2mA | GCLK
PLL to | 3.966 3.966 5.672 | 6.165 | 6.780 | 6.622 | 7.004 | 6.165 | 6.780 | 6.622 | 7.004 | ns
GCLK | t, | 3.364 3.364 4777 | 5176 | 5.700 | 5.569 | 5.863 | 5.176 | 5.700 | 5.569 | 5.863 | ns
4mA | GCLK
PLL to | 3.754 3.754 5.353 | 5.809 | 6.388 | 6.230 | 6.612 | 5.809 | 6.388 | 6.230 | 6.612 | ns
GCLK | t, | 3.339 3.339 4710 | 5.116 | 5.633 | 5.502 | 5.796 | 5.116 | 5.633 | 5.502 | 5.796 | ns
6mA | GCLK
PLL te | 3.729 3.729 5.286 | 5.749 | 6.321 | 6.163 | 6.545 | 5.749 | 6.321 | 6.163 | 6.545 | ns
15V
GCLK | t, | 3.328 3.328 4,693 | 5.091 | 5.613 | 5.482 | 5.776 | 5.091 | 5.613 | 5.482 | 5.776 | ns
8mA | GCLK
PLL to | 3.718 3.718 5.269 | 5.724 | 6.301 | 6.143 | 6.525 | 5.724 | 6.301 | 6.143 | 6.525 | ns
GCLK | t, | 3.273 3.273 4.655 | 5.041 | 5,543 | 5.412 | 5.706 | 5.041 | 5.543 | 5.412 | 5.706 | ns
10mA | GCLK
PLL to, | 3.663 3.663 5.231 | 5.673 | 6.231 | 6.073 | 6.455 | 5.673 | 6.231 | 6.073 | 6.455 | ns
GCLK | t, | 3.268 3.268 4.639 | 5.029 | 5.532 | 5.401 | 5.695 | 5.029 | 5532 | 5.401 | 5.695 | ns
12mA | GCLK
PLL to | 3.658 3.658 5.214 | 5.662 | 6.220 | 6.062 | 6.444 | 5.662 | 6.220 | 6.062 | 6.444 | ns
GCLK | t, | 3.492 3.492 5.022 | 5.468 | 6.036 | 5.905 | 6.199 | 5.468 | 6.036 | 5.905 | 6.199 | ns
2mA | GCLK
PLL to | 3.882 3.882 5.598 | 6.101 | 6.724 | 6.566 | 6.948 | 6.101 | 6.724 | 6.566 | 6.948 | ns
GCLK | t, | 3.369 3.369 4797 | 5.207 | 5.750 | 5.619 | 5.913 | 5.207 | 5.750 | 5.619 | 5.913 | ns
4mA | GCLK
PLL to | 3.759 3.759 5.372 | 5.839 | 6.438 | 6.280 | 6.662 | 5.839 | 6.438 | 6.280 | 6.662 | ns
1.2V
GCLK | t, | 3.331 3.331 4704 | 5117 | 5.637 | 5.506 | 5.800 | 5.117 | 5.637 | 5.506 | 5.800 | ns
6mA | GCLK
PLL to | 3.721 3.721 5.280 | 5.750 | 6.325 | 6.167 | 6.549 | 5.750 | 6.325 | 6.167 | 6.549 | ns
GCLK | t, | 3.284 3.284 4.676 | 5.068 | 5.581 | 5.450 | 5.744 | 5.068 | 5.581 | 5.450 | 5.744 | ns
8mA | GCLK
PLL to, | 3.674 3.674 5.252 | 5.701 | 6.269 | 6.111 | 6.493 | 5.701 | 6.269 | 6.111 | 6.493 | ns
GCLK | t, | 3.284 3.284 4.633 | 5.016 | 5.512 | 5.381 | 5.675 | 5.016 | 5.512 | 5.381 | 5.675 | ns
8mA | GCLK
PLL to, | 3.674 3.674 5.209 | 5.648 | 6.200 | 6.042 | 6.424 | 5.648 | 6.200 | 6.042 | 6.424 | ns
6STL.2 GCLK | t, | 3.281 3.281 4.630 | 5.012 | 5.508 | 5.377 | 5.671 | 5.012 | 5.508 | 5.377 | 5.671 | ns
- 10mA
CLASS | GPCLLLK t, | 3.671 3.671 | 5.206 | 5.645 | 6.196 | 6.038 | 6.420 | 5.645 | 6.196 | 6.038 | 6.420 | ns
GCLK | t, | 3.279 3.279 4.630 | 5.013 | 5.509 | 5.378 | 5.672 | 5.013 | 5.509 | 5.378 | 5.672 | ns
12mA | GCLK
PLL t, | 3.669 3.669 5.206 | 5.646 | 6.197 | 6.039 | 6.421 | 5.646 | 6.197 | 6.039 | 6.421 | ns
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1-102 Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics

1/0 Timing
Table 1-63. EP3SL110 Column Pins Output Timing Parameters (Part5 of 7)
=5 B Fast Model c2 | €3 | ¢4 caL I3 14 1L
1/0 oD .
=5 | Clock | E Units
Standard = s - . Ve = Ve = Ve = Vo= Vo= Vo= Vo= Veor= Veor=
oa S | Industrial | Commercial | {5y | {7y | 1Fv | 15v | 00v | 13V | 13V [ 15V | 08V
SSTL2 GCLK | t, | 3.270 3270 | 4.616 | 4.998 | 5.494 | 5.363 | 5.657 | 4.998 | 5.494 | 5.363 | 5.657 | ns
- 16mA
CLASS I ﬁﬁhﬁ t, | 3.660 3.660 |5.191 | 5.630 | 6.182 | 6.024 | 6.406 | 5.630 | 6.182 | 6.024 | 6.406 | ns
GOLK | t, | 3.291 3.291 4.645 | 5.030 | 5.528 | 5.397 | 5.691 | 5.030 | 5.528 | 5.397 | 5.691 | ns
4mA | GCLK
bl | te| 3681 3.681 5.221 | 5.662 | 6.216 | 6.058 | 6.440 | 5.662 | 6.216 | 6.058 | 6.440 | ns
GCLK | t, | 3.287 3.287 | 4.643 | 5.028 | 5.526 | 5.395 | 5.689 | 5.028 | 5.526 | 5.395 | 5.689 | ns
6mA | GCLK
L | te| 3677 3.677 | 5.219 | 5.660 | 6.214 | 6.056 | 6.438 | 5.660 | 6.214 | 6.056 | 6.438 | ns
SSTL1 GCLK | t, | 3.276 3.276 | 4.633 | 5.018 | 5.517 | 5.386 | 5.680 | 5.018 | 5.517 | 5.386 | 5.680 | ns
§ 8mA
CLASS | ﬁﬁiﬁ t, | 3.666 3.666 | 5.209 | 5.651 | 6.205 | 6.047 | 6.429 | 5.651 | 6.205 | 6.047 | 6.429 | ns
GCLK | t, | 3.265 3.265 | 4.621 | 5.005 | 5.504 | 5.373 | 5.667 | 5.005 | 5.504 | 5.373 | 5.667 | ns
10mA | GCLK
bl |to| 3655 3.655 |5.196 | 5.638 | 6.192 | 6.034 | 6.416 | 5.638 | 6.192 | 6.034 | 6.416 | ns
GCLK | t, | 3.265 3.265 | 4.620 | 5.005 | 5.504 | 5.373 | 5.667 | 5.005 | 5.504 | 5.373 | 5.667 | ns
12mA | GCLK
pLL | fo| 3655 3.655 |5.196 | 5.638 | 6.192 | 6.034 | 6.416 | 5.638 | 6.192 | 6.034 | 6.416 | ns
GCLK | t, | 3.271 3.271 4.619 | 5.002 | 5.499 | 5.368 | 5.662 | 5.002 | 5.499 | 5.368 | 5.662 | ns
8mA | GCLK
to | 3.661 3.661 5.195 | 5.635 | 6.187 | 6.029 | 6.411 | 5.635 | 6.187 | 6.029 | 6.411 | ns
SSTL-18 PLL
CLASS I GOLK | t, | 3.274 3.274 | 4.627 | 5.012 | 5511 | 5.380 | 5.674 | 5.012 | 5511 | 5.380 | 5.674 | ns
16mA | GCLK
bl | ta| 3.664 3.664 | 5.203 | 5.644 | 6.199 | 6.041 | 6.423 | 5.644 | 6.199 | 6.041 | 6.423 | ns
GCLK | t, | 3.295 3.295 | 4.655 | 5.041 | 5.541 | 5.410 | 5.704 | 5.041 | 5.541 | 5.410 | 5.704 | ns
4mA | GCLK
L | 1o | 3685 3.685 |5.230 | 5.674 | 6.229 | 6.071 | 6.453 | 5.674 | 6.229 | 6.071 | 6.453 | ns
GCLK | t, | 3.281 3.281 4.644 | 5.031 | 5.532 | 5.401 | 5.695 | 5.031 | 5532 | 5.401 | 5.695 | ns
6mA | GCLK
bl | te| 3671 3.671 5.220 | 5.664 | 6.220 | 6.062 | 6.444 | 5.664 | 6.220 | 6.062 | 6.444 | ns
SSTL15 GCLK | t, | 3.270 3.270 | 4.631 |5.017 | 5518 |5.387 | 5.681 | 5.017 | 5.518 | 5.387 | 5.681 | ns
§ 8mA
CLASS | ﬁgﬁﬁ t, | 3.660 3.660 | 5.206 | 5.650 | 6.206 | 6.048 | 6.430 | 5.650 | 6.206 | 6.048 | 6.430 | ns
GCLK | t, | 3.269 3.269 | 4.634 | 5.021 | 5.522 | 5.391 | 5.685 | 5.021 | 5.522 | 5.391 | 5.685 | ns
10mA | GCLK
bl | ta| 3659 3.659 | 5.209 | 5.653 | 6.210 | 6.052 | 6.434 | 5.653 | 6.210 | 6.052 | 6.434 | ns
GCLK | t, | 3.266 3.266 | 4.628 | 5.015 | 5.516 | 5.385 | 5.679 | 5.015 | 5.516 | 5.385 | 5.679 | ns
12mA | GCLK
bl |ta| 3.656 3.656 | 5.204 | 5.648 | 6.204 | 6.046 | 6.428 | 5.648 | 6.204 | 6.046 | 6.428 | ns
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1/0 Timing

Table 1-63. EP3SL110 Column Pins Output Timing Parameters (Part 6 of 7)

" £ % Fast Model c2 c3 c4 caL I3 14 4L

sntet | 53| % | 8 | mavtior | comersiat| Yo | Yoy | Yoy | Yy | e | Yo | o | b s |
GOLK | 1, | 3268 | 3268 | 4617 |5.001 | 5499 | 5.368 | 5662 | 5.001 | 5499 | 5.368 | 5.662 | 15

e oA OCLK |t | 3658 | 3658 |5.193 | 5634|6187 |6.020 | 6.411 | 5634 | 6.187 | 6.020 | 6411 | 15
CLASS II GCLK | t, | 3.271 3.271 | 4.624 | 5.010 | 5.510 | 5.379 | 5.673 | 5.010 | 5,510 | 5.379 | 5.673 | ns
1omA OLK |t | asst | 3661|5200 | 5643|6198 | 6.040 | 6.422 | 5643 | 6.198 | 6.040 | 6422 | 15

GOLK | t, | 3278 | 3278 | 4619 |5.001 | 5.497 | 5.366 | 5660 | 5.001 | 5.497 | 5.366 | 5.660 | ns

mA OCLK |t | 3668 | 3668 |5.195 | 5634 |6.185 | 6.027 | 6.409 | 5634 | 6.185 | 6.027 | 6409 | ns

GOLK | t, | 3271 | 3271 | 4617 | 5.000 | 5.496 | 5.365 | 5659 | 5.000 | 5.496 | 5.365 | 5.659 | ns

omA OCLK |t | asst | 3661 |5.193 | 5632 |6.184 | 6.026 | 6.408 | 5632 | 6.184 | 6.026 | 6.408 | ns

(8 GOLK | 1, | 3263 | 3263 | 4610 |4.992 | 5.489 | 5.358 | 5652 | 4992 | 5489 | 5.358 | 5.652 | ns
P OCLK |t | 3653 | 35653 |5.185 5625|6177 |6.019|6.401 | 5625 | 6.177 | 6.019 | 6401 | ns
GOLK | 1, | 3266 | 3266 | 4613 |4.996 | 5.493 | 5.362 | 5.656 | 4.996 | 5.493 | 5.362 | 5.656 | ns

1omA K|t | 8656 | 3656 |5.188 (5628 | 6.181 | 6.023 | 6.405 | 5628 | 6.181 [ 6.023 | 6405 | ns

GOLK | 1, | 3263 | 3263 | 4615 |4.999 | 5.497 | 5.366 | 5.660 | 4.999 | 5.497 | 5.366 | 5.660 | ns

1emA OCLK |t | 3653 | 35653 |5.191 5632 |6.185 | 6.027 | 6.409 | 5632 | 6.185 | 6.027 | 6.409 | ns

. GOLK | t, | 3271 | 3271 | 4614 |4.997 | 5.493 | 5.362 | 5.656 | 4997 | 5.493 | 5.362 | 5.656 | ns
ey | ™ K 1w, | asst | 3661|5190 | 5629 | 6181 6.023 | 6.405 | 5629 | 6.181 | 6.023 | 6.405 | ns
GOLK | 1, | 3283 | 3283 | 4628|5011 | 5508 | 5377 | 5671|5011 | 5508 | 5.377 | 5.671 | ns

mA K|t | 3673 | 3673|5203 | 5644|6196 | 6.038 | 6.420 | 5644 | 6.196 | 6.038 | 6420 | 15

GOLK | t, | 3279 | 3279 | 4629 |5.013 | 5511 | 5380 | 5674 | 5013 | 5511 | 5.380 | 5.674 | ns

omA OCLK |t | 3669 | 3669|5204 | 5645|6199 | 6.041 | 6.423 | 5645 | 6.199 | 6.041 | 6423 | 15

(5 GOLK | t, | 3275 | 3275 | 4624 |5.008 | 5506 | 5.375 | 5669 | 5.008 | 5.506 | 5.375 | 5.669 | ns
P OCLK |t | 3665 | 3665 |5200 | 5641|6194 | 6.036 | 6.418 | 5641|6194 | 6.036 | 6418 | 15
GOLK | 1, | 3268 | 3268 | 4617 | 5.001 | 5.499 | 5.368 | 5662 | 5.001 | 5.499 | 5.368 | 5.662 | ns

1omA OCLK |t | 3658 | 3658 |5.193 | 5634 |6.187 | 6.020 | 6.411 | 5634 | 6.187 | 6.020 | 6411 | 15

GOLK | 1, | 3269 | 3269 | 4624|5009 | 5509 |5378 | 5672 | 5.009 | 5509 | 5.378 | 5.672 | ns

1emA LK1t | 3659 | 3650|5200 | 5642|6197 |6.039 | 6.421 | 5642 | 6.197 | 6.039 | 6421 | 1
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1/0 Timing
Table 1-63. EP3SL110 Column Pins Output Timing Parameters (Part 7 of 7)
=5 8 Fast Model c2 c3 c4 caL I3 14 4L
Stall{gard gg Clock | . v P v L vee I Ve Vo L v [ Voe | Ve | v | Units
°a & | Industrial | Commercial | 5% | 1Ty | 1F'v | 19v | 08v | 1.3V | 15v | 15v | 08y
15V GCLK | t, | 3.267 3.267 4.605 | 4.987 | 5.483 | 5.352 | 5.646 | 4.987 | 5.483 | 5.352 | 5.646 | ns
HSTL 16mA | GCLK
CLASS II PLL to | 3.657 3.657 5.181 | 5.620 | 6.171 | 6.013 | 6.395 | 5.620 | 6.171 | 6.013 | 6.395 | ns
GCLK | t, | 3.286 3.286 4.642 | 5.028 | 5.529 | 5.398 | 5.692 | 5.028 | 5.529 | 5.398 | 5.692 | ns
4mA | GCLK
PLL teo 3.676 3.676 5.217 | 5.661 | 6.217 | 6.059 | 6.441 | 5.661 | 6.217 | 6.059 | 6.441 ns
GCLK | t, | 3.278 3.278 4.633 | 5.019 | 5.520 | 5.389 | 5.683 | 5.019 | 5.520 | 5.389 | 5.683 | ns
6mA | GCLK
PLL to | 3.668 3.668 5.208 | 5.652 | 6.208 | 6.050 | 6.432 | 5.652 | 6.208 | 6.050 | 6.432 | ns
10y GCLK | t, | 3.279 3.279 4.640 | 5.028 | 5.529 | 5.398 | 5.692 | 5.028 | 5.529 | 5.398 | 5.692 | ns
HSTL 8mA | GCLK
CLASS | PLL to | 3.669 3.669 5.216 | 5.660 | 6.217 | 6.059 | 6.441 | 5.660 | 6.217 | 6.059 | 6.441 | ns
GCLK | t, | 3.268 3.268 4.627 | 5.014 | 5.515 | 5.384 | 5.678 | 5.014 | 5,515 | 5.384 | 5.678 | ns
10mA | GCLK
PLL to | 3.658 3.658 5.203 | 5.647 | 6.203 | 6.045 | 6.427 | 5.647 | 6.203 | 6.045 | 6.427 | ns
GCLK | t, | 3.268 3.268 4.627 | 5.014 | 5.516 | 5.385 | 5.679 | 5.014 | 5,516 | 5.385 | 5.679 | ns
12mA | GCLK
PLL teo 3.658 3.658 5.203 | 5.647 | 6.204 | 6.046 | 6.428 | 5.647 | 6.204 | 6.046 | 6.428 | ns
10y GCLK | t, | 3.289 3.289 4.643 | 5.029 | 5.529 | 5.398 | 5.692 | 5.029 | 5.529 | 5.398 | 5.692 | ns
HSTL 16mA | GCLK
CLASS 1| PLL teo 3.679 3.679 5.219 | 5.662 | 6.217 | 6.059 | 6.441 | 5.662 | 6.217 | 6.059 | 6.441 ns
GCLK | t, | 3.392 3.392 4.688 | 5.063 | 5.554 | 5.423 | 5.717 | 5.063 | 5.554 | 5.423 | 5.717 | ns
3.0-VPCl |— GCLK
PLL to | 3.782 3.782 5.264 | 5.696 | 6.242 | 6.084 | 6.466 | 5.696 | 6.242 | 6.084 | 6.466 | ns
2.0V GCLK | t, | 3.392 3.392 4.688 | 5.063 | 5.554 | 5.423 | 5.717 | 5.063 | 5.554 | 5.423 | 5.717 | ns
Pox |7 [ BOLK | 3782 | 3782|5264 | 5696 | 6.242 | 6.084 | 6.466 | 5.696 | 6242 | 6.084 | 6.466 | 15
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Table 1-64 lists the EP3SL110 row pins output timing parameters for single-ended I/O
standards.
Table 1-64. EP3SL110 Row Pins Output Timing Parameters (Part 1 of 4)
=5 B Fast Model c2 | €3 | ¢4 caL 13 | 1 1L
Stadard 8 | clook | £ Veur | Vous | Veu= | Vonm | Veu= | Veu= | Veu= | Veg= | Vog= | IS
33 $ | Industrial | Commercial | 15 | 157 | 15 |15V | 08V [ 197 | 19V | 197 | 0357
GCLK | t, | 3.182 3.481 4.833|5.216 | 5.678 | 5.579 | 5.814 | 5.256 | 5.802 | 5.703 | 5.896 | ns
4mA
GPCLLLK t, | 1.457 1.650 2.051 [ 2.136 | 2.329 | 2.349 | 2.337 | 2.239 | 2.435 | 2.454 | 2.331 | ns
33 GOLK | t, | 3.116 3.376 4703 | 5.078 | 5.533 | 5.434 | 5.669 | 5.143 | 5.653 | 5.554 | 5.747 | ns
LVTTL SmA | GoLK t 1.364 1.545 1,921 1.998 | 2.184 | 2.204 | 2.192 | 2.098 | 2.286 | 2.305 | 2.182 | ns
bl | o : } } : : : ) ) ) ) )
GOLK | t, | 3.037 3.270 4.584 | 4.955 | 5.405 | 5.306 | 5.541 | 5.044 | 5.521 | 5.422 | 5.615 | ns
12mA GCLK
bl |t | 1-265 1.439 1.802 | 1.875 | 2.056 | 2.076 | 2.064 | 1.971 | 2.154 | 2.173 | 2.050 | ns
GCLK | t, | 3.184 3.485 4.841|5.221 | 5.682 | 5.583 | 5.818 | 5.264 | 5.806 | 5.707 | 5.900 | ns
4mA
3.3V GPCLLLK t, | 1.467 1.654 2.059 | 2.141 | 2.333 | 2.353 | 2.341 | 2.245 | 2.439 | 2.458 | 2.335 | ns
LVCMOS GCLK | t, | 3.041 3.276 4590 | 4.961 | 5.411 | 5.312 | 5.548 | 5.056 | 5.528 | 5.429 | 5.622 | ns
8mA | GOLK
bl |t | 1269 1.445 1.808 | 1.881 | 2.062 | 2.082 | 2.070 | 1.977 | 2.161 | 2.180 | 2.057 | ns
GOLK | t, | 3.143 3.427 4.785|5.169 | 5.634 | 5.535 | 5.770 | 5.224 | 5.760 | 5.661 | 5.854 | ns
4mA | GOLK
oL |t | 1411 1.596 2.003 | 2.089 | 2.285 | 2.305 | 2.293 | 2.196 | 2.393 | 2.412 | 2.289 | ns
3.0V GOLK | t, | 3.042 3.300 4.632 | 5.010 | 5.470 | 5.371 | 5.606 | 5.082 | 5.596 | 5.496 | 5.689 | ns
LVTTL SmA | GeLK t 1.286 1.469 1.850 | 1.930 | 2.121 | 2.141 | 2.129 | 2.034 | 2.229 | 2.247 | 2.124 | ns
oL | o } } } ) : } : : : : :
GCLK | t, | 3.005 3.249 4550 | 4.927 | 5.382 | 5.283 | 5.518 | 5.014 | 5.503 | 5.403 | 5.596 | ns
12mA GCLK
bl |t | 1247 1.418 1,768 | 1.847 | 2.033 | 2.053 | 2.041 | 1.948 | 2.136 | 2.154 | 2.031 | ns
GCLK | t, | 3.064 3.346 4.679 | 5.062 | 5.524 | 5.425 | 5.660 | 5.115 | 5.649 | 5.549 | 5.742 | ns
AmA 1 GoLK 183 | 2.088 | 2.282 | 2.300 | 2177
3.0V ol | te | 1325 1.515 1.897 | 1.982 | 2.175 | 2.195 | 2.183 | 2.088 | 2.282 | 2.300 | 2. ns
LVCMOS GOLK | t, | 2.992 3.227 4515 | 4.888 | 5.343 | 5.244 | 5.479 | 4.984 | 5.463 | 5.363 | 5.556 | ns
8mA | GCLK
ol | te | 1-225 1.396 1,733 1.808 | 1.994 | 2.014 | 2.002 | 1.908 | 2.096 | 2.114 | 1.991 | ns
GOLK | t, | 3.169 3.463 4.917 | 5.323 | 5.806 | 5.707 | 5.942 | 5.356 | 5.939 | 5.839 | 6.032 | ns
4mA | GOLK
oL |t | 14437 1.632 2.135 | 2.243 | 2.457 | 2.477 | 2.465 | 2.356 | 2.572 | 2.590 | 2.467 | ns
GCLK | t, | 3.084 3.365 4762 | 5.160 | 5.636 | 5.537 | 5.772 | 5.219 | 5.765 | 5.665 | 5.858 | ns
25V 8mA GCLK
bl |t | 1327 1.534 1,980 | 2.080 | 2.287 | 2.307 | 2.295 | 2.189 | 2.398 | 2.416 | 2.293 | ns
GCLK | t, | 3.027 3.288 4.651 | 5.041 | 5.510 | 5.411 | 5.646 | 5.130 | 5.635 | 5.535 | 5.728 | ns
12mA GCLK
bl | te | 1-281 1.457 1.869 | 1.961 | 2.161 | 2.181 | 2.169 | 2.066 | 2.268 | 2.286 | 2.163 | ns
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Table 1-64. EP3SL110 Row Pins Output Timing Parameters (Part 2 of 4)
=5 K] Fast Model c2 c3 c4 caL 13 14 L
Stalr{gard E5 | Clook | £ Veur | Voum | Veus | Vopm | Veu= | Veu= | Veu= | Veg= | Vog= | M8
33 & | Industrial | Commercial | {5y |\ 1%y | 13y | 13V | 08v | 13V [ 19V |17V | 0.9V
GOLK | t, | 3.438 3.706 5.298 | 5.747 | 6.303 | 6.177 | 6.439 | 5.888 | 6.445 | 6.318 | 6.538 | ns
2mA
GPCLLLK t, | 1.670 1.879 2.521 | 2.672 [ 2.932 | 2.952 | 2.937 | 2.793 | 3.056 | 3.075 | 2.949 | ns
GOLK | t, | 3.213 3.504 4.971 | 5.378 | 5.898 | 5.772 | 6.034 | 5.523 | 6.039 | 5.911 | 6.131 | ns
4mA
GPCLLLK t, | 1.445 1.677 2.194 | 2.303 | 2.527 | 2.547 | 2.532 | 2.428 | 2.650 | 2.668 | 2.542 | ns
1.8V
GOLK | t, | 3.148 3.402 4.818 | 5.228 | 5.739 | 5.613 | 5.875 | 5.355 | 5.866 | 5.739 | 5.959 | ns
6mA
GPCLLLK t, | 1.380 1.575 2.041 | 2.153 | 2.368 | 2.388 | 2.373 | 2.260 | 2.477 | 2.496 | 2.370 | ns
GCLK | t, | 3.088 3.328 4741 | 5.134 | 5.642 | 5.516 | 5.778 | 5.260 | 5.772 | 5.645 | 5.865 | ns
8mA
GPCLLLK t, | 1.320 1.501 1.964 | 2.059 | 2.271 | 2.291 | 2.276 | 2.165 | 2.383 | 2.402 | 2.276 | ns
GOLK | t, | 3.349 3.624 5.208 | 5.660 | 6.231 | 6.105 | 6.367 | 5.795 | 6.369 | 6.242 | 6.462 | ns
2mA
GPCLLLK | 1581 1797 | 2431|2585 |2.860 | 2.880 | 2.865 | 2.700 | 2.980 | 2.999 | 2.873 | ns
GOLK | t, | 3.107 3.366 4.803 | 5.223 | 5.740 | 5.614 | 5.876 | 5.349 | 5.865 | 5.738 | 5.958 | ns
4mA
GPCLLLK t, | 1.339 1.539 2.026 | 2.148 | 2.369 | 2.389 | 2.374 | 2.254 | 2.476 | 2.495 | 2.369 | ns
15V
GCLK | t, | 3.080 3.319 4.730 | 5.127 | 5.634 | 5.508 | 5.770 | 5.251 | 5.760 | 5.633 | 5.853 | ns
6mA
GPCLLLK t, | 1.312 1.492 1.953 | 2.052 | 2.263 | 2.283 | 2.268 | 2.156 | 2.371 | 2.390 | 2.264 | ns
GOLK | t, | 3.071 3.310 4.708 | 5.109 | 5.615 | 5.489 | 5.751 | 5.233 | 5.738 | 5.611 | 5.831 | ns
8mA
GPCLLLK t, | 1.303 1.483 1.931 | 2.034 | 2.244 | 2.264 | 2.249 | 2.138 | 2.349 | 2.368 | 2.242 | ns
GOLK | t, | 3.292 3.549 5.118 | 5.574 | 6.156 | 6.030 | 6.292 | 5.707 | 6.285 | 6.158 | 6.378 | ns
2mA
GPCLLLK t, | 1.524 1.722 2.341|2.499 | 2.785 | 2.805 | 2.790 | 2.612 | 2.896 | 2.915 | 2.789 | ns
1.2V
GOLK | t, | 3.112 3.360 4.825 | 5.251 | 5.781 | 5.655 | 5.917 | 5.374 | 5.907 | 5.780 | 6.000 | ns
4mA | GCLK
bl |t | 1344 1.533 2.048 | 2.176 | 2.410 | 2.430 | 2.415| 2.279 | 2.518 | 2.537 | 2.411 | ns
GOLK | t, | 3.031 3.274 4.629 | 5.013 | 5.478 | 5.379 | 5.616 | 5.117 | 5.597 | 5.498 | 5.692 | ns
SmA | GoLK t, | 1.266 1.443 1.847 1 1.933 | 2.129 | 2.149 | 2.137 | 2.033 | 2.230 | 2.249 | 2.126 | ns
SSTL-2 PLL
CLASS | GOLK | t, | 3.026 3.262 4.621 | 5.005 | 5.476 | 5.371 | 5.614 | 5.116 | 5.596 | 5.491 | 5.691 | ns
12mA | GoLk
bl | te| 1254 1.431 1.839 [1.925 | 2.121 | 2.141 [ 2.129 | 2.025 | 2.223 | 2.242 | 2.119 | ns
SSTL-2 GOLK | t, | 3.017 3.244 4596 | 4.980 | 5.459 | 5.344 | 5.597 | 5.099 | 5.578 | 5.464 | 5.673 | ns
16mA | GCLK
CLASS I bl |t | 1238 1.413 1.814 (1.900 | 2.094 | 2.114 [ 2.102 | 1.999 | 2.196 | 2.215 | 2.092 | ns
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Table 1-64. EP3SL110 Row Pins Output Timing Parameters (Part 3 of 4)
=5 2 Fast Model c2 | €3 | ¢4 caL 13 14 1L
Stadard EE | clook | £ Veur | Voum | Veus | Vopm | Veu= | Veu= | Veu= | Veg= | Vog= | M8
33 £ | Mmdustrial | Commercial | 45y | 15y | 157 | 197 | 08V | 19V | 13V |13V | 08V
GCLK | t, 3.049 3.284 4.636 | 5.022 | 5.516 | 5.390 | 5.652 | 5.141 | 5.635 | 5.508 | 5.728 | ns
4mA | GCLK
oL | ke | 1-281 1.457 1.859 | 1.947 [ 2.145 | 2.165 | 2.150 | 2.046 | 2.246 | 2.265 | 2.139 | ns
GOLK | t, 3.034 3.270 4.633 | 5.020 | 5.514 | 5.388 | 5.650 | 5.139 | 5.633 | 5.506 | 5.726 | ns
6mA | GCLK
bl | ke | 1.266 1.443 1.856 | 1.945 | 2.143 | 2.163 | 2.148 | 2.044 | 2.244 | 2.263 | 2.137 | ns
SSTL-18 GCLK | t,, 3.023 3.258 4.616 | 5.003 | 5.497 | 5.371 | 5.633 | 5.122 | 5.617 | 5.490 | 5.710 | ns
CLASS | SmA 1 6oLk t 1.255 1.431 1.839(1.928 | 2.126 | 2.146 | 2.131 | 2.027 | 2.228 | 2.247 | 2.121 | ns
bl | e : } } : : : : :
GCLK | t,, 2.999 3.235 4.600 | 4.987 | 5.482 | 5.356 | 5.618 | 5.107 | 5.602 | 5.475 | 5.695 | ns
10mA GCLK
ol | ke | 1.281 1.408 1.823(1.912 [ 2.111{2.131 | 2.116 | 2.012 | 2.213 | 2.232 | 2.106 | ns
GOLK | t, 2.999 3.234 4599 | 4.986 | 5.481 | 5.355 | 5.617 | 5.106 | 5.601 | 5.474 | 5.694 | ns
12mA | GoLK
oL | ke | 1:281 1.407 1.822{1.911 [2.110{2.130 | 2.116 | 2.011 | 2.212 | 2.231 | 2.106 | ns
GOLK | t, 3.009 3.243 4597 1 4.982 | 5.475|5.349 | 5.611 | 5.101 | 5.594 | 5.467 | 5.687 | ns
S T t 1.241 1.416 1.820 | 1.907 | 2.104 | 2.124 | 2.111 | 2.006 | 2.205 | 2.224 | 2.100 | ns
SSTL-18 PLL | ™
CLASS Il GCLK | t,, 3.004 3.238 4596 | 4.983 | 5.477 | 5.351 | 5.613 | 5.103 | 5.598 | 5.471 | 5.691 | ns
16mA GCLK
ol |t | 1:235 1.411 1.819(1.908 | 2.106 | 2.126 | 2.121 | 2.008 | 2.209 | 2.228 | 2.111 | ns
GCLK | t,, 3.045 3.280 4.647 | 5.036 | 5.533 | 5.407 | 5.669 | 5.154 | 5.651 | 5.524 | 5.744 | ns
AmA | GCLK 1277 14 2962 | 2.281 | 2.1
oL |t ) 453 1.870|1.961 | 2.162 | 2.182 | 2.167 | 2.059 6 81(2.155| ns
SSTL15 GOLK | t,, 3.022 3.258 4.629 | 5.019 | 5.516 | 5.390 | 5.652 | 5.138 | 5.635 | 5.508 | 5.728 | ns
CLASS| | OMA | GOLK t 1.254 1.431 1.852 | 1.944 | 2.145 | 2.165 | 2.150 | 2.043 | 2.246 | 2.265 | 2.139 | ns
oL |t : : } : : } : :
GCLK | t, | 3.005 3.241 4612 | 5.001 | 5.498 | 5.372 | 5.634 | 5.120 | 5.618 | 5.491 | 5.711| ns
8mA | GCLK
L | ke | 1287 1.414 1.835(1.926 | 2.127 | 2.147 | 2.132 | 2.025 | 2.229 | 2.248 | 2.122 | ns
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Table 1-64. EP3SL110 Row Pins Output Timing Parameters (Part 4 of 4)
=5 K] Fast Model c2 c3 c4 caL 13 14 L
st 'lg d £ % Clock g Units
andar s 2 S . . Veee | Vo= | Veer= | Veer= | Vea= | Vee= | Vee= | Vo= | Veor=
S5 & | Industrial | Commercial | 47y | 1Ty | 1Fv | 15v | 08V | 1.7V | 1.1V | 1.7V | 08V
GCLK | tq 3.024 3.256 4603 | 4.987 | 5.478 | 5.352 | 5.614 | 5105 | 5.597 | 5.470 | 5.690 | ns
4mA | GCLK
pLL | o 1.256 1.429 1.826 | 1.912 | 2.107 | 2.127 | 2.112 | 2.010 | 2.208 | 2.227 | 2.101 | ns
GCLK | tq 3.012 3.244 45941 4.979 | 5.470 | 5.344 | 5.606 | 5.097 | 5.590 | 5.463 | 5.683 | ns
6mA | GCLK
pLL | b 1.244 1.417 1.81711.904 | 2.099 | 2.119 | 2.108 | 2.002 | 2.201 | 2.220 | 2.097 | ns
1.8-V GOLK | tg 2.999 3.232 4.585|4.970 | 5.462 | 5.336 | 5.598 | 5.089 | 5.582 | 5.455 | 5.675 | ns
HSTL 8mA | GoLK
CLASS | PLL teo 1.231 1.405 1.808 | 1.895|2.091 | 2.111 | 2.101 | 1.994 | 2.193 | 2.212 | 2.090 | ns
GCLK | tg 3.001 3.234 4588 | 4.973 | 5.465 | 5.339 | 5.601 | 5.092 | 5.585 | 5.458 | 5.678 | ns
10mA | GoLk
pLL | o 1.233 1.407 1.8111.898 | 2.094 | 2.114 | 2.105 | 1.997 | 2.196 | 2.215 | 2.093 | ns
GOLK | tq 2.994 3.229 4586 | 4.972 | 5.465 | 5.339 | 5.601 | 5.092 | 5.586 | 5.459 | 5.679 | ns
12mA | GoLK
pLL | o 1.226 1.402 1.809|1.897 | 2.094 | 2.114 | 2.108 | 1.997 | 2.197 | 2.216 | 2.098 | ns
1.8-V GCLK | tq 3.001 3.234 4581 | 4.964 | 5.457 | 5.330 | 5.595 | 5.083 | 5.575 | 5.448 | 5.670 | ns
HSTL 16mA | goLK
CLASS 1| pLL | o 1.232 1.406 1.804 | 1.889 | 2.085 | 2.105 | 2.104 | 1.988 | 2.186 | 2.205 | 2.092 | ns
GCLK | t, 3.031 3.263 4614 1 5.000 | 5.493 | 5.367 | 5.629 | 5.117 | 5.611 | 5.484 | 5.704 | ns
AmA | GCLK
PLL teo 1.263 1.436 1.837 1 1.925|2.122 | 2142 | 2.127 | 2.022 | 2.222 | 2.241 | 2115 | ns
1.5-V GCLK | t 3.019 3.253 4610 | 4.996 | 5.489 | 5.363 | 5.625 | 5.114 | 5.608 | 5.481 | 5.701 | ns
HSTL 6mA | GeLK
CLASS | pLL | o 1.251 1.426 1.83311.921 | 2118 | 2.138 | 2.123 | 2.019 | 2.219 | 2.238 | 2.112| ns
GCLK | tq 3.015 3.248 4604 | 4.990 | 5.483 | 5.357 | 5.619 | 5.108 | 5.602 | 5.475 | 5.695 | ns
8mA | GCLK
TR 1.247 1.421 1.827 119152112 | 2132 | 2.117 | 2.013 | 2.213 | 2.232 | 2.106 | ns
GCLK | tq 3.030 3.262 4.625|5.014 | 5.511 | 5.385 | 5.647 | 5.131 | 5.628 | 5.501 | 5.721 | ns
4mA | GCLK
pLL | o 1.262 1.435 1.848 [ 1.939 | 2.140 | 2.160 | 2.145 | 2.036 | 2.239 | 2.258 | 2.132 | ns
1.2-V GOLK | tq 3.018 3.250 4614 |5.002 | 5.499 | 5.373 | 5.635|5.120 | 5.617 { 5490 | 5.710 | ns
HSTL 6mA | GeLK
CLASS | PLL teo 1.250 1.423 1.837 1 1.927 | 2.128 | 2.148 | 2.133 | 2.025 | 2.228 | 2.247 | 2121 | ns
GCLK | t, 3.014 3.248 4618 | 5.007 | 5.505 | 5.379 | 5.641 | 5.126 | 5.624 | 5.497 | 5.717 | ns
SmA | GOLK 1.246 1.421 1.84111.932 | 2134 | 2.154 | 2.139 | 2.031 | 2.235 | 2.254 | 2.128
PLL teo . . . . . . . . ns
GCLK | t 3.137 3.357 4.654 | 5.031 | 5.518 | 5.390 | 5.656 | 5.165 | 5.639 | 5.511 | 5.734 | ns
3.0-VPCl | — | goLK
pLL | o 1.351 1.526 1.87211.951 | 2.138 | 2.158 | 2.146 | 2.051 | 2.242 | 2.261 | 2.138 | ns
3.0V GOLK | tq 3.137 3.357 4.654 | 5.031 | 5.518 | 5.390 | 5.656 | 5.165 | 5.639 | 5.511 | 5.734 | ns
PCI-X N GPCLLLK teo 1.351 1.526 1.87211.951 | 2.138 | 2.158 | 2.146 | 2.051 | 2.242 | 2.261 | 2.138 | ns
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Table 1-65 through Table 1-70 list the maximum I/O timing parameters for EP3SL110
devices for differential I/O standards.

Table 1-65 lists the EP3SL110 column pins input timing parameters for differential

I/0 standards.
Table 1-65. EP3SL110 Column Pins Input Timing Parameters (Part 1 of 2)
g Fast Model c2 3 c4 caL 13 14 L

Vo Sendard | Blosk g'“"“s"ia' commercial | {55 | 197 | 15V | 137 | 05V | 197 | 157 | 197 | 03V e
soLk || 0978 | 1008 |-1.151]-1.135 | -1286 | -1.233 | -1.594 | -1.098 | -1.839 | -1.198 | 1682 | ns
VDS t, | 1.104 1152 | 1.371 | 1.387 | 1.564 | 1.502 | 1.860 | 1.361 | 1.634 | 1.471 | 1.898 | ns
GCLK | tw | 0.967 1.001 | 1.885 | 2.230 | 2.404 | 2.293 | 2.197 | 2.284 | 2.556 | 2.353 | 2.249 | ns
PLL |, | -0.707 -0.719 | -1.450 | -1.735 | -1.855 | -1.769 | -1.669 | -1.780 | -1.984 | -1.818 | -1.718 | ns
sok || 0978 | 1006 |-1151]-1135| 1286 | -1.283 | -1.504 | -1.098 | -1.339 | -1.193 | 1682 | ns
MINLLYDS t, | 1.104 1152 | 1.371 | 1.387 | 1.564 | 1.502 | 1.860 | 1.361 | 1.634 | 1.471 | 1.898 | ns
GCLK | tw | 0.967 1.001 | 1.885 | 2.230 | 2.404 | 2.293 | 2.197 | 2.284 | 2.556 | 2.353 | 2.249 | ns
PLL | t, | -0.707 -0.719 | -1.450 | -1.735 | -1.855 | -1.769 | -1.669 | -1.780 | -1.984 | -1.818 | -1.718 | ns
soLk || 0978 | 1008 |-1151|-1.135 | -1286 | -1.233 | -1.594 | -1.008 | 1,839 | -1.198 | 1682 | ns
RSDS t, | 1.104 1152 | 1.371 | 1.387 | 1.564 | 1.502 | 1.860 | 1.361 | 1.634 | 1.471 | 1.898 | ns
GOLK | tw | 0.967 1.001 | 1.885 | 2.230 | 2.404 | 2.293 | 2.197 | 2.284 | 2.556 | 2.353 | 2.249 | ns
PLL |t | -0.707 | -0.719 |-1.450|-1.735|-1.855|-1.769 | -1.669 | -1.780 | -1.984 | -1.818 | -1.718 | ns
t, | -0.794 | -0.829 |-1.228|-1.334 |-1.445|-1.387 | -1.743 | -1.333 | -1.443 | -1.391 | -1.786 | ns
?'ZF_F\ERHE'\T'['AL ootk t, | 0.913 0967 | 1.416 | 1.546 | 1.677 | 1.610 | 1.964 | 1.554 | 1.684 | 1.621 | 2.007 | ns
CLASS | QCLK |t | 1.151 1178 | 1.808 | 2.031 | 2.245 | 2.139 | 2.048 | 2.049 | 2.266 | 2.155 | 2.095 | ns
PLL |t | -0.898 | -0.904 |-1.405|-1.576 |-1.742|-1.661 |-1.565|-1.587 | -1.753 | -1.668 | -1.609 | ns
t, | -0.794 | -0.829 |-1.228|-1.334 |-1.445|-1.387 | -1.743 | -1.333 | -1.443 | -1.391 | -1.786 | ns
?'ZF_F\ERHE'\T'['AL SR T 0913 0967 | 1.416 | 1.546 | 1.677 | 1.610 | 1.964 | 1.554 | 1.684 | 1.621 | 2.007 | ns
CLASS I QCLK |t | 1.151 1178 | 1.808 | 2.031 | 2.245 | 2.139 | 2.048 | 2.049 | 2.266 | 2.155 | 2.095 | ns
PLL |t | -0.898 | -0.904 |-1.405|-1.576 |-1.742|-1.661 |-1.565|-1.587 | -1.753 | -1.668 | -1.609 | ns
t, | -0.802 | -0.841 |-1.238|-1.345|-1.461|-1.403 | -1.759 | -1.344 | -1.458 | -1.406 | -1.801 | ns
?'SF_FVERHE'\T'['AL BeLK t, | 0.921 0979 | 1.426 | 1.557 | 1.693 | 1.626 | 1.980 | 1.565 | 1.699 | 1.636 | 2.022 | ns
CLASS | GCLK | tw | 1.143 1166 | 1.798 | 2.020 | 2.229 | 2.123 | 2.032 | 2.038 | 2.251 | 2.140 | 2.080 | ns
PLL | t, | -0.890 -0.892 | -1.395 | -1.565 | -1.726 | -1.645 | -1.549 | -1.576 | -1.738 | -1.653 | -1.594 | ns
t, | -0.802 | -0.841 |-1.238|-1.345|-1.461|-1.403 | -1.759 | -1.344 | -1.458 | -1.406 | -1.801 | ns
?'SF_F\ERHE'\T'['AL SeK T 0021 0979 | 1.426 | 1557 | 1.693 | 1.626 | 1.980 | 1.565 | 1.699 | 1.636 | 2.022 | ns
CLASS || QCLK |t | 1.143 1166 | 1.798 | 2.020 | 2.229 | 2.123 | 2.032 | 2.038 | 2.251 | 2.140 | 2.080 | ns
PLL | t, | -0.890 -0.892 | -1.395 | -1.565 | -1.726 | -1.645 | -1.549 | -1.576 | -1.738 | -1.653 | -1.594 | ns
t, | 0814 | -0.852 |-1.247|-1.356|-1.480 |-1.422 | -1.778 | -1.355 | -1.476 | -1.424 | -1.819 | ns
?'g_F\ERHE'\T'['AL O T 0933 | 0990 | 1.436 | 1.568 | 1.712 | 1.645 | 1.999 | 1576 | 1717 | 1.654 | 2.040 | ns
CLASS | QCLK |t | 1.131 1155 | 1.789 | 2.009 | 2.210 | 2.104 | 2.013 | 2.027 | 2.233 | 2.122 | 2.062 | ns
PLL | t, | -0.878 -0.881 | -1.385|-1.554 | -1.707 | -1.626 | -1.530 | -1.565 | -1.720 | -1.635 | -1.576 | ns
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Table 1-65. EP3SL110 Column Pins Input Timing Parameters (Part 2 of 2)
% Fast Model c2 3 c4 caL I3 14 L
Vo sttt | 0% 2 s | commersat | Vg | Vg | Ve | Vo | Mgy | Ve | ey | Ve | e |
t, | -0.814 | -0.852 |-1.247 -1.356|-1.480]-1.422 [-1.778 | -1.355 | -1.476 | -1.424 | -1.819 | ns
?'g_F\ERHE'\T'['AL SO T 0933 | 0990 | 1.436 | 1.568 | 1.712 | 1.645 | 1.999 | 1576 | 1717 | 1.654 | 2.040 | ns
CLASS Ii GOLK | to | 1.131 1155 | 1.789 | 2.009 | 2.210 | 2.104 | 2.013 | 2.027 | 2.233 | 2.122 | 2.062 | ns
PLL [t | -0.878 | -0.881 |-1.385|-1.554|-1.707 |-1.626 | -1.530 | -1.565 | -1.720 | -1.635 | -1.576 | ns
t, | -0.802 | -0.841 |-1.238[-1.345|-1.461|-1.403 |-1.759 | -1.344 | -1.458 | -1.406 | -1.801 | ns
?'SF_F\EF;?['AL ootk t, | 0.921 0979 | 1.426 | 1557 | 1.693 | 1.626 | 1.980 | 1.565 | 1.699 | 1.636 | 2.022 | ns
CLASS | GOLK |t | 1.143 1166 | 1.798 | 2.020 | 2.229 | 2.123 | 2.032 | 2.038 | 2.251 | 2.140 | 2.080 | ns
PLL |t | -0.890 | -0.892 |-1.395|-1.565 |-1.726 |-1.645 | -1.549 | -1.576 | -1.738 | -1.653 | -1.594 | ns
t, | -0.802 | -0.841 |-1.238[-1.345|-1.461|-1.403 |-1.759 | -1.344 | -1.458 | -1.406 | -1.801 | ns
?'SF_FVEFS‘E'E'AL SR T 0021 0979 | 1.426 | 1.557 | 1.693 | 1.626 | 1.980 | 1.565 | 1.699 | 1.636 | 2.022 | ns
CLASS I GOLK |t | 1.143 1166 | 1.798 | 2.020 | 2.229 | 2.123 | 2.032 | 2.038 | 2.251 | 2.140 | 2.080 | ns
PLL | t, | -0.890 -0.892 | -1.395 | -1.565 | -1.726 | -1.645 | -1.549 | -1.576 | -1.738 | -1.653 | -1.594 | ns
t, | -0.814 | -0.852 |-1.247 |-1.356 |-1.480|-1.422 | -1.778 | -1.355 | -1.476 | -1.424 | -1.819 | ns
?'SF_F\EF;?#['AL SO T 0933 | 0990 | 1.436 | 1.568 | 1.712 | 1.645 | 1.999 | 1576 | 1717 | 1.654 | 2.040 | ns
CLASS | GOLK | to | 1.131 1155 | 1.789 | 2.009 | 2.210 | 2.104 | 2.013 | 2.027 | 2.233 | 2.122 | 2.062 | ns
PLL [t | -0.878 | -0.881 |-1.385|-1.554|-1.707 |-1.626 | -1.530 | -1.565 | -1.720 | -1.635 | -1.576 | ns
t, | -0.814 | -0.852 |-1.247 [-1.356 |-1.480|-1.422 [-1.778 | -1.355 | -1.476 | -1.424 | -1.819 | ns
?';_F\Eggﬁ['“ SCLK T 0,983 0990 | 1.436 | 1.568 | 1.712 | 1.645 | 1.999 | 1.576 | 1.717 | 1.654 | 2.040 | ns
CLASS I GOLK |t | 1.131 1155 | 1.789 | 2.009 | 2.210 | 2.104 | 2.013 | 2.027 | 2.233 | 2.122 | 2.062 | ns
PLL | t, | -0.878 -0.881 | -1.385|-1.554 | -1.707 | -1.626 | -1.530 | -1.565 | -1.720 | -1.635 | -1.576 | ns
t, | -0.821 | -0.858 |-1.259 [-1.361 |-1.480|-1.424 [-1.777 | -1.359 | -1.471 | -1.422 | -1.815 | ns
B'SF_F\EF;?['AL SO 1 0940 | 0996 | 1449 | 1576 | 1715 | 1.648 | 2.003 | 1583 | 1.77 | 1.653 | 2,041 | ns
CLASS | GOLK |t | 1.124 1149 [ 1.777 | 2.004 | 2.210 | 2.102 | 2.014 | 2.023 | 2.238 | 2.124 | 2.066 | ns
PLL [t | -0.871 | -0.875 |-1.372|-1.546-1.704 |-1.623 |-1.526 | -1.558 | -1.720 | -1.636 | -1.575 | ns
t, | -0.821 | -0.858 |-1.259 [-1.361 |-1.480|-1.424 |-1.777 | -1.359 | -1.471 | -1.422 | -1.815 | ns
DIFFERENTIAL | GCLK
L t, | 0.940 | 0996 |1.449 | 1.576 | 1.715 | 1.648 | 2.003 | 1.583 | 1.717 | 1.653 | 2.041 | ns
CLASS Ii GOLK | to | 1.124 1149 [ 1.777 | 2.004 | 2.210 | 2.102 | 2.014 | 2.023 | 2.238 | 2.124 | 2.066 | ns
PLL [t | -0.871 | -0.875 |-1.372|-1546-1.704 |-1.623 |-1.526 | -1.558 | -1.720 | -1.636 | -1.575 | ns
Table 1-66 lists the EP3SL110 parameters for differential I/O standards.
Table 1-66. EP3SL110 Row Pins Input Timing Parameters (Part 1 of 3)
% Fast Model c2 c3 c4 caL I3 14 4L
Vo stentart | UK stio | commersiat| Very | Yo | Yoy | Yy | Vae | Ve | Ve | Ve e
sou || 0919 | -0.950 [-1.021[-0.981[-1115]-1070 ] -1404] -0.940 | -1.066 | -1.023 | -1442 | no
oS f, | 1.043 1.092 | 1.245 [ 1237 [ 1.395 | 1.339 | 1.672 | 1207 | 1.358 | 1.303 | 1.711 | ns
GOLK | to | 0959 | 0987 | 1.949 | 2.324 | 2.527 | 2.403 | 2.334 | 2.384 | 2.597 | 2.470 | 2.387 | ns
PLL [y, | -0698 | -0708 |-1.513|-1.828 |-1.977|-1.881-1.804 | -1.875 | -2.032 | -1.933 | -1.853 | ns
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Table 1-66. EP3SL110 Row Pins Input Timing Parameters (Part 2 of 3)
% Fast Model c2 c3 c4 caL 13 14 14L
1/0 Standard | Clock | E Units
© . . Vo= Vo= Vo= Veo= Veo= Vio= Veo= Veo= Veo=
S | Industrial | Commercial | {7y | 13y | 1Ty | 13v | 08v | 19V | 19V | 14V | 0.0V
SOLK t, | -0.919 -0.950 |-1.021 [-0.981 | -1.115 | -1.070 | -1.404 | -0.940 | -1.066 | -1.023 | -1.442 | ns
VINLLUDS t, | 1.043 1.092 1.245 | 1.237 | 1.395 | 1.339 | 1.672 | 1207 | 1.358 | 1.303 | 1.711 | ns
GOLK | tw | 0.959 0.987 1.949 | 2.324 | 2.527 | 2.403 | 2.334 | 2.384 | 2.597 | 2.470 | 2.387 | ns
PLL | ¢ | -0.698 -0.708 | -1.513|-1.828 | -1.977 | -1.881 | -1.804 | -1.875 | -2.032 | -1.933 | -1.853 | ns
SOLK t, | -0.919 -0.950 |-1.021 |-0.981 | -1.115 | -1.070 | -1.404 | -0.940 | -1.066 | -1.023 | -1.442 | ns
RSDS t, | 1.043 1.092 1.245 | 1.237 | 1.395 | 1.339 | 1.672 | 1207 | 1.358 | 1.303 | 1.711 | ns
GOLK | tw | 0.959 0.987 1.949 | 2.324 | 2.527 | 2.403 | 2.334 | 2.384 | 2.597 | 2.470 | 2.387 | ns
PLL | ¢, | -0.698 -0.708 |-1.513|-1.828 | -1.977 | -1.881 | -1.804 | -1.875 | -2.032 | -1.933 | -1.853 | ns
t, | -0.724 -0.765 |-1.113|-1.210 | -1.304 | -1.254 | -1.583 | -1.211 | -1.303 | -1.255 | -1.626 | ns
GOLK
?giERENﬂAL t, | 0.841 0.898 1.302 | 1.420 | 1.535 | 1.474 | 1.802 | 1.429 | 1.543 | 1.483 | 1.846 | ns
HSTL CLASS | | GCLK | tw | 1.154 1.172 1.862 | 2.100 | 2.338 | 2.219 | 2.155 | 2.117 | 2.360 | 2.238 | 2.203 | ns
PLL | t, | -0.900 -0.902 |-1.458 | -1.649 | -1.837 | -1.746 | -1.674 | -1.657 | -1.847 | -1.753 | -1.718 | ns
t, | -0.724 -0.765 |-1.113|-1.210 | -1.304 | -1.254 | -1.583 | -1.211 | -1.303 | -1.255 | -1.626 | ns
GOLK
?fiERENﬂAL t, | 0.841 0.898 1.302 | 1.420 | 1.535 | 1.474 | 1.802 | 1.429 | 1.543 | 1.483 | 1.846 | ns
HSTL CLASS 11 | GoLk | tw | 1.154 1.172 1.862 | 2.100 | 2.338 | 2.219 | 2.155 | 2.117 | 2.360 | 2.238 | 2.203 | ns
PLL | ¢ | -0.900 -0.902 |-1.458 | -1.649 | -1.837 | -1.746 | -1.674 | -1.657 | -1.847 | -1.753 | -1.718 | ns
t, | -0.733 -0.777 | -1.122 | -1.220 | -1.320 | -1.270 | -1.599 | -1.220 | -1.319 | -1.271 | -1.642 | ns
GOLK
?EiERENﬂAL t, | 0.850 0.910 1.311 | 1.430 | 1.551 | 1.490 | 1.818 | 1.438 | 1.559 | 1.499 | 1.862 | ns
HSTL CLASS | | GCLK | tw | 1.145 1.160 1.853 | 2.090 | 2.322 | 2.203 | 2.139 | 2.108 | 2.344 | 2.222 | 2.187 | ns
PLL | t, | -0.891 -0.890 | -1.449 |-1.639 | -1.821 | -1.730 | -1.658 | -1.648 | -1.831 | -1.737 | -1.702 | ns
t, | -0.733 -0.777 | -1.122 | -1.220 | -1.320 | -1.270 | -1.599 | -1.220 | -1.319 | -1.271 | -1.642 | ns
GOLK
?fifREN“AL t, | 0.850 0.910 1311 | 1.430 | 1.551 | 1.490 | 1.818 | 1.438 | 1559 | 1.499 | 1.862 | ns
HSTL CLASS Il | GoLK | tw | 1.145 1.160 1.853 | 2.090 | 2.322 | 2.203 | 2.139 | 2.108 | 2.344 | 2.222 | 2.187 | ns
PLL | ¢, | -0.891 -0.890 | -1.449 | -1.639 | -1.821 | -1.730 | -1.658 | -1.648 | -1.831 | -1.737 | -1.702 | ns
t, | -0.747 -0.789 |-1.131|-1.230 | -1.338 | -1.288 | -1.617 | -1.231 | -1.336 | -1.288 | -1.659 | ns
GOLK
?giERENﬂAL t, | 0.864 0.922 1.321 | 1.440 | 1.569 | 1.508 | 1.836 | 1.449 | 1.576 | 1.516 | 1.879 | ns
HSTL CLASS | | GCLK | tw | 1.131 1.148 1.840 | 2.080 | 2.304 | 2.185 | 2.121 | 2.097 | 2.327 | 2.205 | 2.170 | ns
PLL | t, | -0.877 -0.878 |-1.437 | -1.629 | -1.803 | -1.712 | -1.640 | -1.637 | -1.814 | -1.720 | -1.685 | ns
t, | -0.747 -0.789 |-1.131|-1.230 | -1.338 | -1.288 | -1.617 | -1.231 | -1.336 | -1.288 | -1.659 | ns
GCLK
?giERENﬂAL t, | 0.864 0.922 1.321 | 1.440 | 1.569 | 1.508 | 1.836 | 1.449 | 1.576 | 1.516 | 1.879 | ns
HSTL CLASS 11 | GOLK | tw | 1.131 1.148 1.840 | 2.080 | 2.304 | 2.185 | 2.121 | 2.097 | 2.327 | 2.205 | 2.170 | ns
PLL | ¢, | -0.877 -0.878 |-1.437 | -1.629 | -1.803 | -1.712 | -1.640 | -1.637 | -1.814 | -1.720 | -1.685 | ns
t, | -0.733 -0.777 | -1.122 | -1.220 | -1.320 | -1.270 | -1.599 | -1.220 | -1.319 | -1.271 | -1.642 | ns
GOLK
?fifREN“AL t, | 0.850 0.910 1311 | 1.430 | 1.551 | 1.490 | 1.818 | 1.438 | 1559 | 1.499 | 1.862 | ns
SSTL CLASS | | GOLK | tw | 1.145 1.160 1.853 | 2.090 | 2.322 | 2.203 | 2.139 | 2.108 | 2.344 | 2.222 | 2.187 | ns
PLL | ¢, | -0.891 -0.890 | -1.449 | -1.639 | -1.821 | -1.730 | -1.658 | -1.648 | -1.831 | -1.737 | -1.702 | ns
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1/0 Timing
Table 1-66. EP3SL110 Row Pins Input Timing Parameters (Part 3 of 3)
% Fast Model c2 c3 c4 caL 13 14 14L
1/0 Standard | Clock | E Units
§ | industrial | Commercial | %5 | Y55 | Yy | (%5 | 0%V | 19V | 197 | 19V | 0%V
t, | -0.733 -0.777 | -1.122 | -1.220 | -1.320 | -1.270 | -1.599 | -1.220 | -1.319 | -1.271 | -1.642 | ns
GOLK
1D'5FFVERENT'AL t, | 0.850 0910 | 1.311 | 1.430 | 1.551 | 1.490 | 1.818 | 1.438 | 1.559 | 1.499 | 1.862 | ns
SSTL CLASS Il | GOLK | tw | 1.145 1160 | 1.853 | 2.090 | 2.322 | 2.203 | 2.139 | 2.108 | 2.344 | 2.222 | 2.187 | ns
PLL | ¢, | -0.891 -0.890 | -1.449 | -1.639 | -1.821 | -1.730 | -1.658 | -1.648 | -1.831 | -1.737 | -1.702 | ns
t, | -0.747 -0.789 | -1.131|-1.230 | -1.338 | -1.288 | -1.617 | -1.231 | -1.336 | -1.288 | -1.659 | ns
GOLK
?'gF\/ERENT'AL t, | 0.864 0.922 1.321 | 1.440 | 1.569 | 1.508 | 1.836 | 1.449 | 1576 | 1.516 | 1.879 | ns
SSTL CLASS | | GOLK | tw | 1.131 1148 | 1.840 | 2.080 | 2.304 | 2.185 | 2.121 | 2.097 | 2.327 | 2.205 | 2.170 | ns
PLL | ¢, | -0.877 -0.878 | -1.437 | -1.629 | -1.803 | -1.712 | -1.640 | -1.637 | -1.814 | -1.720 | -1.685 | ns
t, | -0.747 -0.789 | -1.131|-1.230 | -1.338 | -1.288 | -1.617 | -1.231 | -1.336 | -1.288 | -1.659 | ns
GOLK
?'gF\/ERENT'AL t, | 0.864 0.922 1.321 | 1.440 | 1.569 | 1.508 | 1.836 | 1.449 | 1576 | 1.516 | 1.879 | ns
SSTL CLASS 11 | GOLK | tw | 1.131 1148 | 1.840 | 2.080 | 2.304 | 2.185 | 2.121 | 2.097 | 2.327 | 2.205 | 2.170 | ns
PLL | ¢, | -0.877 -0.878 | -1.437 | -1.629 | -1.803 | -1.712 | -1.640 | -1.637 | -1.814 | -1.720 | -1.685 | ns
t, | -0.756 -0.798 | -1.145 | -1.241 | -1.345 | -1.296 | -1.623 | -1.238 | -1.337 | -1.291 | -1.661 | ns
GOLK
S'gFVERENT'AL t, | 0.873 0.931 1.336 | 1.454 | 1579 | 1.518 | 1.847 | 1.459 | 1582 | 1.521 | 1.886 | ns
SSTL CLASS | | GOLK | tw | 1.122 1139 | 1.825 | 2.064 | 2.293 | 2.173 | 2.110 | 2.086 | 2.321 | 2.197 | 2.163 | ns
PLL | ¢ | -0.868 -0.869 | -1.422 | -1.611 | -1.789 | -1.698 | -1.625 | -1.623 | -1.805 | -1.711 | -1.674 | ns
t, | -0.756 -0.798 | -1.145 | -1.241 | -1.345 | -1.296 | -1.623 | -1.238 | -1.337 | -1.291 | -1.661 | ns
DIFFERENTIAL GOLK
il t, | 0.873 0.931 1336 | 1.454 | 1579 | 1.518 | 1.847 | 1.459 | 1582 | 1.521 | 1.886 | ns
SSTL CLASS 11 | GOLK | tw | 1.122 1139 | 1.825 | 2.064 | 2.293 | 2.173 | 2.110 | 2.086 | 2.321 | 2.197 | 2.163 | ns
PLL | t, | -0.868 -0.869 | -1.422 | -1.611 | -1.789 | -1.698 | -1.625 | -1.623 | -1.805 | -1.711 | -1.674 | ns
Table 1-67 lists the EP3SL110 column pins output timing parameters for differential
1/0 standards.
Table 1-67. EP3SL110 Column Pins Output Timing Parameters (Part 1 of 4)
=5 E Fast Model c2 | €3 | c4 caL I3 14 1L
1/0 Standard .'-:’g Clock E Units
55 § | maustrial | commercial | Jory | Y%y | {5 [ Y75 | 08V | 157 [ 159 [ 159 | 0%V
GOLK | t, | 3.100 3.330 [4.687|5.079 | 5.586 | 5.447 | 5.731 | 5.200 | 5.706 | 5.570 | 5.803 | ns
LVDS_E_1R — Gl
o | b | 1308 1480 |1.885|1.978 | 2.188 [ 2.199 | 2.226 | 2.081 | 2.293 | 2.303 | 2.211 | ns
GOLK | t, | 3.096 3.333 | 4.734|5.134 | 5.648 | 5.509 | 5.793 | 5.259 | 5.772 | 5.636 | 5.869 | ns
LVDS_E_3R — [ GoK
ol | b | 1304 1.483 | 1.932]2.033 | 2.250 | 2.261 | 2.288 | 2.140 | 2.359 | 2.369 | 2.277 | ns
MINI- GCLK | t, | 3.100 3.330 | 4.687|5.079 | 5.586 | 5.447 | 5.731 | 5.200 | 5.706 | 5.570 | 5.803 | ns
LVDS_E_1R B GPCLLLK t, | 1.308 1.480 |1.885(1.978|2.188 | 2.199|2.226 | 2.081 | 2.293 | 2.303 | 2.211 | ns
MINI- GOLK | t, | 3.096 3.333 | 4.734|5.134 | 5.648 | 5.509 | 5.793 | 5.259 | 5.772 | 5.636 | 5.869 | ns
LVDS_E_3R B GPCLLLK t, | 1.304 1.483 | 1.932(2.033|2.250 | 2.261 | 2.288 | 2.140 | 2.359 | 2.369 | 2.277 | ns
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Table 1-67. EP3SL110 Column Pins Output Timing Parameters (Part 2 of 4)
=5 B Fast Model c2 | €3 | c4 caL I3 14 1L
1/0 Standard €2 | clock E Units
s 2 © . . Veors | Veu= | Veas | Veer= | Vea= | Vo= | Vo= | Vo= | Veo=
Sa & | Industrial | Commercial | 15y | {5y | 15V | 13V | 09v | 13V | 13V | 17V | 09V
GCOLK | ty 3.100 3.330 4.687 | 5.079 | 5.586 | 5.447 | 5.731 | 5.200 | 5.706 | 5.570 | 5.803 | ns
RSDS_E_1R — | GoLK
pLL | fo 1.308 1.480 1.885|1.978 | 2.188 | 2.199 | 2.226 | 2.081 | 2.293 | 2.303 | 2.211 | ns
GCOLK | ty 3.096 3.333 4734|5134 | 5.648 | 5.509 | 5.793 | 5.259 | 5.772 | 5.636 | 5.869 | ns
RSDS_E_3R — | GowK
pLL | b 1.304 1.483 1.932 | 2.033 | 2.250 | 2.261 | 2.288 | 2.140 | 2.359 | 2.369 | 2.277 | ns
GCOLK | t, 3.127 3.363 4,758 | 5.157 | 5.670 | 5.531 | 5.815 | 5.280 | 5.792 | 5.656 | 5.889 | ns
4mA
GPCLLLK te 1.335 1.513 1.956 | 2.056 | 2.272 | 2.283 | 2.310 | 2.161 | 2.379 | 2.389 | 2.297 | ns
GCOLK | t, 3.117 3.353 4,748 | 5.146 | 5.660 | 5.521 | 5.805 | 5.269 | 5.782 | 5.646 | 5.879 | ns
6mA
GPCLLLK te 1.325 1.503 1.946 | 2.045 | 2.262 | 2.273 | 2.300 | 2.150 | 2.369 | 2.379 | 2.287 | ns
DIFFERENTIAL
1.9-V HSTL GCOLK | ty 3.117 3.353 4.751|5.150 | 5.664 | 5.525| 5.809 | 5.274 | 5.787 | 5.651 | 5.884 | ns
8mA
CLASS | GPCLLLK to 1.325 1.503 1.949 | 2.049 | 2.266 | 2.277 | 2.304 | 2.155 | 2.374 | 2.384 | 2.292 | ns
GCLK | t, 3.110 3.347 4,744 | 5144 | 5.658 | 5.519| 5.803 | 5.267 | 5.781 | 5.645 | 5.878 | ns
10mA | GeLK
pLL | b 1.318 1.497 1.942 | 2.043 | 2.260 | 2.271 | 2.298 | 2.148 | 2.368 | 2.378 | 2.286 | ns
GCOLK | t, 3.109 3.345 4741|5141 | 5.655 | 5.516 | 5.800 | 5.264 | 5.777 | 5.641 | 5.874 | ns
12mA | GoLk
PLL to 1.317 1.495 1.939 | 2.040 | 2.257 | 2.268 | 2.295 | 2.145 | 2.364 | 2.374 | 2.282 | ns
DIFFERENTIAL GCLK | t, 3.131 3.367 4,762 | 5.161 | 5.674 | 5.535| 5.819 | 5.284 | 5.797 | 5.661 | 5.894 | ns
1.2-V HSTL 16mA | GoLK
CLASS 1| pLL | fo 1.339 1.517 1.960 | 2.060 | 2.276 | 2.287 | 2.314 | 2.165 | 2.384 | 2.394 | 2.302 | ns
GOLK | ty 3.121 3.356 4741|5138 | 5.649 | 5.510| 5.794 | 5.260 | 5.770 | 5.634 | 5.867 | ns
4mA
GPCLLLK te 1.329 1.506 1.939 | 2.037 | 2.251 | 2.262 | 2.289 | 2.141 | 2.357 | 2.367 | 2.275 | ns
GCLK | t, 3.116 3.352 4741|5138 | 5.650 | 5.511 | 5.795 | 5.261 | 5.772 | 5.636 | 5.869 | ns
6mA | GCLK
oL | b 1.324 1.502 1.939|2.037 | 2.252 | 2.263 | 2.290 | 2.142 | 2.359 | 2.369 | 2.277 | ns
DIFFERENTIAL
1.5-V HSTL GCOLK | t, 3.114 3.350 4.740| 5.137 | 5.648 | 5.509 | 5.793 | 5.260 | 5.771 | 5.635 | 5.868 | ns
8mA
CLASS | GPCLLLK to 1.322 1.500 1.938 | 2.036 | 2.250 | 2.261 | 2.288 | 2.141 | 2.358 | 2.368 | 2.276 | ns
GCOLK | t, 3.106 3.341 4,730 5.127 | 5.639 | 5.500 | 5.784 | 5.250 | 5.761 | 5.625 | 5.858 | ns
10mA | GoLk
pLL | b 1.314 1.491 1.928 | 2.026 | 2.241 | 2.252 | 2.279 | 2.131 | 2.348 | 2.358 | 2.266 | ns
GCOLK | ty 3.107 3.343 4,736 | 5.134 | 5.647 | 5.508 | 5.792 | 5.258 | 5.770 | 5.634 | 5.867 | ns
12mA | GCLK
pLL | b 1.315 1.493 1.934 | 2.033 | 2.249 | 2.260 | 2.287 | 2.139 | 2.357 | 2.367 | 2.275 | ns
DIFFERENTIAL GCOLK | t, 3.106 3.340 4,719 5.115 | 5.625 | 5.486 | 5.770 | 5.237 | 5.746 | 5.610 | 5.843 | ns
1.5-V HSTL 16mA | gCLK
CLASS II pLL | b 1.314 1.490 1.917 | 2.014 | 2.227 | 2.238 | 2.265 | 2.118 | 2.333 | 2.343 | 2.251 | ns
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1/0 Timing
Table 1-67. EP3SL110 Column Pins Output Timing Parameters (Part 3 of 4)
=5 B Fast Model c2 | €3 | c4 caL I3 14 1L
I/OStandard | £ 5 | Clock | E Units
35 § | mdustrial | Commercial | ory | fony | Jy | %Y | 0%y [V | 15 |19 | 0%V
GOLK | t, | 3.118 3.353 | 4.737|5.133 | 5.643 | 5.504 | 5.788 | 5.256 | 5.765 | 5.629 | 5.862 | ns
4mA
GPCLLLK t, | 1.326 1503 | 1.935(2.032 | 2.245 [ 2.256 | 2.283 | 2.137 | 2.352 | 2.362 | 2.270 | ns
GCLK | t, | 3.114 3.350 | 4.7385.135 | 5.647 | 5.508 | 5.792 | 5.258 | 5.769 | 5.633 | 5.866 | ns
6mA
GPCLLLK t, | 1.322 1500 | 1.936 | 2.034 | 2.249 | 2.260 | 2.287 | 2.139 | 2.356 | 2.366 | 2.274 | ns
DIFFERENTIAL
1 8V HSTL GOLK | t, | 3.104 3339 |4.727|5.124 | 5.635 | 5.496 | 5.780 | 5.247 | 5.757 | 5.621 | 5.854 | ns
8mA
CLASS | GPCLLLK t, | 1.312 1.489 | 1.925(2.023 [ 2.237 [ 2.248 | 2.275 | 2.128 | 2.344 | 2.354 | 2.262 | ns
GOLK | t, | 3.102 3337 |4.725|5.121|5.633|5.494 | 5.778 | 5.245 | 5.755 | 5.619 | 5.852 | ns
10mA | GeLk
| b | 1310 1.487 | 1.923[2.020 | 2.235 | 2.246 | 2.273 | 2.126 | 2.342 | 2.352 | 2.260 | ns
GOLK | t, | 3.102 3.338 | 4.728(5.126 | 5.638 | 5.499 ] 5.783 | 5.249 | 5.761 | 5.625 | 5.858 | ns
12mA GOLK
S | b | 1310 1.488 | 1.926 | 2.025 [ 2.240 | 2.251 | 2.278 | 2.130 | 2.348 | 2.358 | 2.266 | ns
DIFFERENTIAL GOLK | t, | 3.106 3341 |4.725|5.121(5.632(5.493|5.777 | 5.244 | 5.754 | 5.618 | 5.851 | ns
18-VHSTL | 16mA [ GoLk
CLASS II | b | 1314 1.491 | 1.923[2.020 | 2.234 [ 2.245 | 2.272 | 2.125 | 2.341 | 2.351 | 2.259 | ns
GOLK | t, | 3.132 3370 |4.770|5.169 | 5.682 | 5.543 | 5.827 | 5.292 | 5.804 | 5.668 [ 5.901 | ns
4mA
GPCLLLK t, | 1.340 1520 | 1.968 | 2.068 | 2.284 | 2.295 | 2.322 | 2.173 | 2.391 | 2.401 | 2.309 | ns
GOLK | t, | 3.118 3.356 | 4.758|5.158 | 5.672 | 5.533 | 5.817 | 5.282 [ 5.795 | 5.659 [ 5.892 | ns
6mA
GPCLLLK t, | 1.326 1506 | 1.956 | 2.057 | 2.274 | 2.285 | 2.312 | 2.163 | 2.382 | 2.392 | 2.300 | ns
DIFFERENTIAL
15V SSTL GCLK | t, | 3.106 3.343 | 4.741]5.140 | 5.654 | 5.515 | 5.799 | 5.264 | 5.777 | 5.641 | 5.874 | ns
8mA
CLASS | GPCLLLK t, | 1.314 1.493 | 1.939[2.039 | 2.256 | 2.267 | 2.294 | 2.145 | 2.364 | 2.374 | 2.282 | ns
GCLK | t, | 3.106 3.343 | 4.744|5.144 | 5658 | 5.519]5.803 | 5.268 | 5.782 | 5.646 | 5.879 | ns
10mA GCLK
| b | 1314 1.493 | 1.942 [2.043 | 2.260 | 2.271 | 2.298 | 2.149 | 2.369 | 2.379 | 2.287 | ns
GOLK | t, | 3.102 3.339 | 4.737|5.136 | 5.651 | 5.512 | 5.796 | 5.261 | 5.774 | 5.638 [ 5.871 | ns
12mA GCLK
| e | 1310 1.489 | 1.935(2.035 [ 2.253 [ 2.264 | 2.291 | 2.142 | 2.361 | 2.371 | 2.279 | ns
GOLK | t, | 3.106 3341 |4.730]5.127 | 5.639 | 5.500 | 5.784 | 5.250 | 5.761 | 5.625 | 5.858 | ns
DIFFERENTIAL | 8mA [ goLK
15V SSTL | b | 1314 1.491 | 1.928[2.026 | 2.241 [ 2.252 | 2.279 | 2.131 | 2.348 | 2.358 | 2.266 | ns
CLASS Il GCLK | t, | 3.107 3.343 | 4.738]5.137 | 5.650 | 5.511 | 5.795 | 5.260 | 5.773 | 5.637 | 5.870 | ns
16mA | GCLK
| b | 1315 1.493 | 1.936[2.036 | 2.252 [ 2.263 | 2.290 | 2.141 | 2.360 | 2.370 | 2.278 | ns
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Table 1-67. EP3SL110 Column Pins Output Timing Parameters (Part 4 of 4)
=5 B Fast Model c2 | €3 | c4 caL I3 14 1L
1/0 Standard €2 | clock E Units
s 2 © . . Veors | Veu= | Veas | Veer= | Vea= | Vo= | Vo= | Vo= | Veo=
Sa & | Industrial | Commercial | 15y | {5y | 15V | 13V | 09v | 13V | 13V | 17V | 09V
GCLK |ty 3.135 3.373 4.769 | 5.167 | 5.680 | 5.541 | 5.825 | 5.291 | 5.802 | 5.666 | 5.899 | ns
4mA
GPCLLLK tyo 1.343 1.523 1.967 | 2.066 | 2.282 | 2.293 | 2.320 | 2.172 | 2.389 | 2.399 | 2.307 | ns
GCLK | t, 3.124 3.361 4.757 | 5.155 | 5.668 | 5.529 | 5.813 | 5.279 | 5.790 | 5.654 | 5.887 | ns
6mA | GCLK
pLL | e 1.332 1.511 1.955|2.054 | 2.270 | 2.281 | 2.308 | 2.160 | 2.377 | 2.387 | 2.295 | ns
DIFFERENTIAL
1.8-V SSTL GCLK | t, 3.119 3.357 4.757 | 5.156 | 5.669 | 5.530 | 5.814 | 5.280 | 5.792 | 5.656 | 5.889 | ns
8mA
CLASS | GPCLLLK tyo 1.327 1.507 1.955|2.055 | 2.271 | 2.282 | 2.309 | 2.161 | 2.379 | 2.389 | 2.297 | ns
GCLK | t, 3.105 3.342 4739|5137 | 5.650 | 5.511 | 5.795 | 5.261 | 5.774 | 5.638 | 5.871 | ns
10mA | GeLk
pLL | o 1.313 1.492 1.937 | 2.036 | 2.252 | 2.263 | 2.290 | 2.142 | 2.361 | 2.371 | 2.279 | ns
GCLK |ty 3.103 3.340 4.737|5.135 | 5.648 | 5.509 | 5.793 | 5.259 | 5.771 | 5.635 | 5.868 | ns
12mA | GoLK
pLL | o 1.311 1.490 1.935|2.034 | 2.250 | 2.261 | 2.288 | 2.140 | 2.358 | 2.368 | 2.276 | ns
GCLK | t, 3.107 3.342 4729|5125 | 5.636 | 5.497 | 5.781 | 5.248 | 5.758 | 5.622 | 5.855 | ns
DIFFERENTIAL | 8mA | goLK
1.8-V SSTL pLL | o 1.315 1.492 1.927 | 2.024 | 2.238 | 2.249 | 2.276 | 2.129 | 2.345 | 2.355 | 2.263 | ns
CLASS Il GOLK | t, | 3107 | 3.343 |4.737|5.135 | 5.648 | 5.509|5.793 | 5.259 | 5.771 | 5.635 | 5.868 | ns
16mA GOLK
pLL | o 1.315 1.493 1.935|2.034 | 2.250 | 2.261 | 2.288 | 2.140 | 2.358 | 2.368 | 2.276 | ns
GCLK | t, 3.123 3.360 4.753 | 5.150 | 5.662 | 5.523 | 5.807 | 5.274 | 5.784 | 5.648 | 5.881 | ns
8mA
GPCLLLK tyo 1.331 1.510 1.951|2.049 | 2.264 | 2.275|2.302 | 2.155 | 2.371 | 2.381 | 2.289 | ns
DIFFERENTIAL
9 5.\ SSTL GCOLK | ty 3.123 3.360 4753 5.150 | 5.662 | 5.523 | 5.807 | 5.274 | 5.784 | 5.648 | 5.881 | ns
10mA
CLASS | GPCLLLK tyo 1.331 1.510 1.951|2.049 | 2.264 | 2.275|2.302 | 2.155 | 2.371 | 2.381 | 2.289 | ns
GCLK | t, 3.113 3.350 4743 15.140 | 5.652 | 5.513 | 5.797 | 5.264 | 5.775 | 5.639 | 5.872 | ns
12mA | GoLK
pLL | o 1.321 1.500 1.941|2.039 | 2.254 | 2.265 | 2.292 | 2.145 | 2.362 | 2.372 | 2.280 | ns
DIFFERENTIAL GCLK | t, 3.106 3.342 4729|5125 | 5.636 | 5.497 | 5.781 | 5.248 | 5.758 | 5.622 | 5.855 | ns
2.5-V SSTL 16mA GOLK
CLASS Il pLL | b 1.314 1.492 1.927 | 2.024 | 2.238 | 2.249 | 2.276 | 2.129 | 2.345 | 2.355 | 2.263 | ns
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1/0 Timing

Table 1-68 lists the EP3SL110 row pins output timing parameters for differential I/O

standards.

Table 1-68. EP3SL110 Row Pins Output Timing Parameters (Part 1 of 3)

=5 g Fast Model C2 | €3 | c4 caL I3 14 1L
1/0 Standard 1‘-:’% Clock | € Units
== e - . v = v = v = v = v = v = v = V = V =
=1 S | Industrial | Commercial | 4°y | {F'y | 13y | 15v [ 09V | 13V | 19V |13V | 08V
GOLK | t, | 2.711 2.804 | 4.033|4.387|4.843 | 4.717 | 4.978 | 4.486 | 4.943 | 4.816 | 5.035 | ns
LVDS — | GCLK
pLL | | 0934 1.059 | 1.248|1.300 | 1.459 | 1.480 | 1.491 | 1.379 | 1.542 | 1.561 | 1.459 | ns
GCLK | t, | 3.106 3.342 | 4.709 | 5.107 | 5.611 | 5.475 | 5.730 | 5.229 | 5.736 | 5.599 | 5.802 | ns
LVDS_E_L1R | — | GCLK
pLL |t | 1326 1503 [1.919 | 2.016|2.222 | 2.235 | 2.238 | 2.120 | 2.330 | 2.340 | 2.222 | ns
GCLK | t, | 3.088 3.332 | 4.747 | 5.153 | 5.665 | 5.529 | 5.784 | 5.280 | 5.797 | 5.660 | 5.863 | ns
LWDS_E3R |— | GCLK
pLL | | 1308 1.493 [1.957 | 2.062 | 2.276 | 2.289 | 2.292 | 2.171 | 2.391 | 2.401 | 2.283 | ns
GOLK | t, | 2.711 2.804 | 4.033|4.387|4.843 | 4.717 | 4.978 | 4.486 | 4.943 | 4.816 | 5.035 | ns
MINI-LVDS — | GoLK
bl | | 0934 1.059 | 1.248|1.300 | 1.459 | 1.480 | 1.491 | 1.379 | 1.542 | 1.561 | 1.459 | ns
-~ GCLK | t, | 3.106 3.342 | 4.709 | 5.107 | 5.611 | 5.475 | 5.730 | 5.229 | 5.736 | 5.599 | 5.802 | ns
LWDS E1R | GPCLLLK t, | 1.326 1503 [1.919 | 2.016|2.222 | 2.235 | 2.238 | 2.120 | 2.330 | 2.340 | 2.222 | ns
-~ GCLK | t, | 3.088 3.332 | 4.747 | 5.153 | 5.665 | 5.529 | 5.784 | 5.280 | 5.797 | 5.660 | 5.863 | ns
LWDS E3R | GPCLLLK t, | 1.308 1.493 | 1.957 | 2.062 | 2.276 | 2.289 | 2.292 | 2.171 | 2.391 | 2.401 | 2.283 | ns
GOLK | t, | 2.711 2.894 | 4.033|4.387|4.843|4.717 | 4.978 | 4.486 | 4.943 | 4.816 | 5.035 | ns
RSDS — GCLK
pLL | | 0934 1.059 | 1.248|1.300 | 1.459 | 1.480 | 1.491 | 1.379 | 1.542 | 1.561 | 1.459 | ns
GCLK | t, | 3.106 3.342 | 4.709 | 5107 | 5.611 | 5.475 | 5.730 | 5.229 | 5.736 | 5.599 | 5.802 | ns
RSDS_E_1R | — GCLK
L |t | 1326 1503 | 1.919|2.016 | 2.222 | 2.235 | 2.238 | 2.120 | 2.330 | 2.340 | 2.222 | ns
GCLK | t, | 3.088 3.332 | 4.747 | 5.153 | 5.665 | 5.529 | 5.784 | 5.280 | 5.797 | 5.660 | 5.863 | ns
RSDS_E3R |— GCLK
pLL |t | 1308 1.493 [1.957 | 2.062 | 2.276 | 2.289 | 2.292 | 2.171 | 2.391 | 2.401 | 2.283 | ns
DIFFERENTIAL GOLK | t, | 3.132 3.375 |4.783|5.187 | 5.698 | 5.562 | 5.817 | 5.313 | 5.826 | 5.689 | 5.892 | ns
1.2-V 4mA | GCLK
HSTL CLASS | pLL | | 1352 1536 | 1.993 | 2.096 | 2.309 | 2.322 | 2.325 | 2.204 | 2.420 | 2.430 | 2.312 | ns
DIFFERENTIAL GOLK | t, | 3.118 3.361 | 4.770 | 5.174 | 5.685 | 5.549 | 5.804 | 5.299 | 5.813 | 5.676 | 5.879 | ns
1.2-V 6mA | GCLK
HSTL CLASS | pLL | | 1338 1.522 | 1.980 | 2.083|2.296 | 2.309 | 2.312 | 2.190 | 2.407 | 2.417 | 2.299 | ns
DIFFERENTIAL GOLK | t, | 3.114 3.357 | 4.768 | 5.174 | 5.686 | 5.550 | 5.805 | 5.299 | 5.815 | 5.678 | 5.881 | ns
1.2-V 8mA | GCLK
HSTL CLASS | pLL | | 1334 1518 |1.978|2.083|2.297 | 2.310 | 2.313 | 2.190 | 2.409 | 2.419 | 2.301 | ns
DIFFERENTIAL GCLK | t, | 3.130 3.372 | 4.769 | 5.171 | 5.680 | 5.544 | 5.799 | 5.296 | 5.808 | 5.671 | 5.874 | ns
1.5-V 4mA | GCLK
HSTL CLASS | pLL | | 1350 1.533 [ 1.979 | 2.080 | 2.291 | 2.304 | 2.307 | 2.187 | 2.402 | 2.412 | 2.294 | ns
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Table 1-68. EP3SL110 Row Pins Output Timing Parameters (Part 2 of 3)
=5 B Fast Model C2 | €3 | c4 caL I3 14 1L
JOStandard | £ 5 | Clock | E Units
35 § | idustrial | Commercial | oy | Yoy | Y5 | %Y | 0%Y |15 |19 | 197 | 03V
DIFFERENTIAL GCLK | t, 3.119 3.362 4.765 | 5.167 | 5.677 | 5.541 | 5.796 | 5.293 | 5.805 | 5.668 | 5.871 | ns
1.5-V 6mA | GCLK
HSTL GLASS | PLL teo 1.339 1.523 1.975|2.076 | 2.288 | 2.301 | 2.304 | 2.184 | 2.399 | 2.409 | 2.291 | ns
DIFFERENTIAL GCLK | t, 3.116 3.359 4763 | 5.165 | 5.675 [ 5.539 | 5.794 | 5.291 | 5.804 | 5.667 | 5.870 | ns
1.5-V 8mA | GCLK
HSTL CLASS | PLL teo 1.336 1.520 1.973 | 2.074 | 2.286 | 2.299 | 2.302 | 2.182 | 2.398 | 2.408 | 2.290 | ns
DIFFERENTIAL GCLK teo 3.127 3.369 4.764 | 5.166 | 5.674 | 5.538 | 5.793 | 5.291 | 5.802 | 5.665 | 5.868 ns
1.8-V 4mA | GCLK
HSTL CLASS | PLL teo 1.347 1.530 1.974 1 2.075| 2.285 | 2.298 | 2.301 | 2.182 | 2.396 | 2.406 | 2.288 | ns
DIFFERENTIAL GCLK | t, 3.117 3.360 4762 | 5.164 | 5.673 | 5.537 | 5.792 | 5.290 | 5.802 | 5.665 | 5.868 | ns
1.8-V 6mA | GCLK
HSTL GLASS | PLL teo 1.337 1.521 1.972 1 2.073 | 2.284 | 2.297 | 2.300 | 2.181 | 2.396 | 2.406 | 2.288 | ns
DIFFERENTIAL GCLK | t, 3.103 3.346 4747 15.149 | 5.659 | 5.523 | 5.778 | 5.275 | 5.787 | 5.650 | 5.853 | ns
1.8-V 8mA | GCLK
HSTL GLASS | PLL teo 1.323 1.507 1.957 |1 2.058 | 2.270 | 2.283 | 2.286 | 2.166 | 2.381 | 2.391 | 2.273 | ns
DIFFERENTIAL GCLK | t, 3.100 3.342 4743 1 5.145|5.655 [ 5.519 | 5.774 | 5.271 | 5.783 | 5.646 | 5.849 | ns
1.8-V 10mA | GCLK
HSTL CLASS | PLL teo 1.320 1.503 1.953 | 2.054 | 2.266 | 2.279 | 2.282 | 2.162 | 2.377 | 2.387 | 2.269 | ns
DIFFERENTIAL GCLK | t, 3.097 3.340 4744 15148 | 5.658 | 5.522 | 5.777 | 5.274 | 5.787 | 5.650 | 5.853 | ns
1.8-V 12mA | GCLK
HSTL CLASS | PLL teo 1.317 1.501 1.954 | 2.057 | 2.269 | 2.282 | 2.285 | 2.165 | 2.381 | 2.391 | 2.273 | ns
DIFFERENTIAL GCLK | t, 3.098 3.340 4734 15.136 | 5.645 [ 5.509 | 5.764 | 5.261 | 5.773 | 5.636 | 5.839 | ns
1.8-V 16mA | GCLK
HSTL CLASS Il PLL teo 1.318 1.501 1.944 | 2.045 | 2.256 | 2.269 | 2.272 | 2.152 | 2.367 | 2.377 | 2.259 | ns
DIFFERENTIAL GCLK | t, 3.147 3.393 4.805|5.209 | 5.721 | 5.585 | 5.840 | 5.335 | 5.849 | 5.712 | 5915 | ns
1.5-V 4mA | GCLK
SSTL GLASS | PLL teo 1.367 1.554 2.015|2.118|2.332 | 2.345 | 2.348 | 2.226 | 2.443 | 2.453 | 2.335| ns
DIFFERENTIAL GCLK | t, 3.123 3.369 4787 15.192 | 5.704 | 5.568 | 5.823 | 5.318 | 5.834 | 5.697 | 5.900 | ns
1.5-V 6mA | GCLK
SSTL CLASS | PLL teo 1.343 1.530 1.997 |1 2.101 | 2.315 | 2.328 | 2.331 | 2.209 | 2.428 | 2.438 | 2.320 | ns
DIFFERENTIAL GCLK | t, 3.106 3.350 4765 |5.170 | 5.682 | 5.546 | 5.801 | 5.296 | 5.812 | 5.675 | 5.878 | ns
1.5-V 8mA | GCLK
SSTL CLASS | PLL teo 1.326 1.511 1.97512.079 | 2.293 | 2.306 | 2.309 | 2.187 | 2.406 | 2.416 | 2.298 | ns
DIFFERENTIAL GCLK | t, 3.151 3.396 4.805|5.209 | 5.720 | 5.584 | 5.839 | 5.335 [ 5.849 | 5.712 | 5915 | ns
1.8-V 4mA | GCLK
SSTL GLASS | PLL teo 1.371 1.557 2.015 | 2.118 | 2.331 | 2.344 | 2.347 | 2.226 | 2.443 | 2.453 | 2.335| ns
DIFFERENTIAL GCLK | t, 3.136 3.381 4791 15.194 | 5.705 | 5.569 | 5.824 | 5.320 | 5.834 | 5.697 | 5.900 | ns
1.8-V 6mA | GCLK
SSTL CLASS | PLL teo 1.356 1.542 2.001 | 2.103|2.316 | 2.329 | 2.332 | 2.211 | 2.428 | 2.438 | 2.320 | ns
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Table 1-68. EP3SL110 Row Pins Output Timing Parameters (Part 3 of 3)
=5 B Fast Model C2 | €3 | c4 caL I3 14 1L
=
I/0 Standard | £ 5 | Clock | § Units
35 § | industrial | Commercial | Yy | Yoy | o8y | o0y | 0% | 1% | 19V [ 197 | 0%
DIFFERENTIAL GOLK | t, | 3.125 3.370 4,786 | 5.191 | 5.702 | 5.566 | 5.821 | 5.317 | 5.832 | 5.695 | 5.898 | ns
1.8-V 8mA | GCLK
SSTL GLASS | pLL | b 1.345 1.531 1.996 | 2.100 | 2.313 | 2.326 | 2.329 | 2.208 | 2.426 | 2.436 | 2.318 | ns
DIFFERENTIAL GOLK | t, | 3.105 3.350 4,763 | 5.167 | 5.679 | 5.543 | 5.798 | 5.294 | 5.808 | 5.671 | 5.874 | ns
1.8-V 10mA | GCLK
SSTL GLASS | pLL | b 1.325 1.511 1.973 | 2.076 | 2.290 | 2.303 | 2.306 | 2.185 | 2.402 | 2.412 | 2.294 | ns
DIFFERENTIAL GOLK | t, | 3.102 3.346 4,759 | 5.164 | 5.675 | 5.539 | 5.794 | 5.290 | 5.805 | 5.668 | 5.871 | ns
1.8-V 12mA | GCLK
SSTL CLASS | pLL | b 1.322 1.507 1.969 | 2.073 | 2.286 | 2.299 | 2.302 | 2.181 | 2.399 | 2.409 | 2.291 | ns
DIFFERENTIAL GOLK | t, | 3.107 3.350 4,750 | 5.152 | 5.661 | 5.525 | 5.780 | 5.277 | 5.789 | 5.652 | 5.855 | ns
1.8-V 8mA | GCLK
SSTL CLASS I pLL | b 1.327 1.511 1.960 | 2.061 | 2.272 | 2.285 | 2.288 | 2.168 | 2.383 | 2.393 | 2.275 | ns
DIFFERENTIAL GCLK | t, | 3.100 3.343 4,749 | 5.153 | 5.664 | 5.528 | 5.783 | 5.280 | 5.794 | 5.657 | 5.860 | ns
1.8-V 16mA | GCLK
SSTL CLASS I pLL | b 1.320 1.504 1.959 | 2.062 | 2.275 | 2.288 | 2.291 | 2.171 | 2.388 | 2.398 | 2.280 | ns
DIFFERENTIAL GOLK | t, | 3.138 3.382 4,787 | 5.190{ 5.700 | 5.564 | 5.819 | 5.316 | 5.829 | 5.692 | 5.895 | ns
2.5-V 8mA | GCLK
SSTL CLASS | PLL | o 1.358 1.543 1.997 [ 2.099 | 2.311 | 2.324 | 2.327 | 2.207 | 2.423 | 2.433 | 2.315| ns
DIFFERENTIAL GOLK | t, | 3.120 3.365 4772 | 5.175(5.685 | 5.549 | 5.804 | 5.301 | 5.814 | 5.677 | 5.880 | ns
2.5-V 12mA | GCLK
SSTL CLASS | pLL | b 1.340 1.526 1.982 | 2.084 | 2.296 | 2.309 | 2.312 | 2.192 | 2.408 | 2.418 | 2.300 | ns
DIFFERENTIAL GCLK | t, | 3.106 3.349 4,749 | 5.151 | 5.660 | 5.524 | 5.779 | 5.277 | 5.789 | 5.652 | 5.855 | ns
2.5-V 16mA | GCLK
SSTL CLASS I pLL | b 1.326 1.510 1.959 | 2.060 | 2.271 | 2.284 | 2.287 | 2.168 | 2.383 | 2.393 | 2.275 | ns
Table 1-69 and Table 1-70 list the EP3SL110 regional clock (RCLK) adder values that
must be added to the GCLK values. Use these adder values to determine I/O timing
when the I/O pin is driven using the regional clock. This applies to all I/O standards
supported by Stratix III devices.
Table 1-69 lists the EP3SL110 column pin delay adders when using the regional clock.
Table 1-69. EP3SL110 Column Pin Delay Adders for Regional Clock
Fast Model C2 Cc3 C4 CaL 13 14 14L
Parameter Industrial c ial Vg, = Vo= Vg, = Ve, = Ve, = Ve, = Ve = Ve = Vg, = Units
hdustrial | Lommercial | 41y | 1.1v | 1.1v | 1.1V | 0.9V | 1.1V | 1.1V | 1.1V | 0.9V
RCLK input adder 0.186 0.171 0.245 | 0.255 | 0.268 | 0.261 | 0.393 | 0.248 | 0.277 | 0.267 | 0.364 | ns
RCLK PLL input adder 2.391 2.371 3.577 | 4.036 | 4.418 | 4225 | 4574 | 4.044 | 4442 | 4246 | 4635 | ns
RCLK output adder -0.374 -0.162 -0.226 | -0.233 | -0.244 | -0.239 | -0.367 | -0.111 | -0.123 | -0.116 | -0.296 | ns
RCLK PLL output adder -2.001 -1.786 -2.669 | -2.844 | -2.996 | -2.879 | -2.722 | -2.699 | -3.067 | -2.798 | -2.773 | ns
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Table 1-70 lists the EP3SL110 row pin delay adders when using the regional clock.

Table 1-70. EP3SL110 Row Pin Delay Adders for Regional Clock

Fast Model C2 C3 C4 CaL 13 14 14L
P st | commersiat| Vg | Vo | Vag | ey | e | Vey | Veg | Ve | S |
RCLK input adder 0.086 0.109 0.158 | 0.16 | 0.161 | 0.159 | 0.281 | 0.137 | 0.153 | 0.153 | 0.285 | ns
RCLK PLL input adder 0.075 0.075 0.117 | 0.123 | 0.129 | 0.125 | 0.222 | 0.113 | 0.118 | 0.114 | 0.226 | ns
RCLK output adder -0.072 | -0.097 | -0.137 |-0.135|-0.116 | -0.134 | -0.24 | -0.11 | -0.104 | -0.124 | -0.244 | ns
RCLK PLL output adder -0.063 | -0.065 | -0.097 | -0.1 |-0.104 | -0.101 | -0.198 | -0.088 | -0.09 |-0.088 | -0.201 | ns
EP3SL150 I/0 Timing Parameters
Table 1-71 through Table 1-74 list the maximum I/O timing parameters for EP3SL150
devices for single-ended I/0O standards.
Table 1-71 lists the EP3SL150 column pins input timing parameters for single-ended
I/0 standards.
Table 1-71. EP3SL150 Column Pins Input Timing Parameters (Part 1 of 3)
" g Fast Model c2 c3 c4 caL I3 14 4L
standard | S| 8 | e | commorcian| Ve | Yoy | Vo | Vay | day | Y | Ve | e M|
S0LK t, | -0.986 -0.964 | -1.402 | -1.558 | -1.797 | -1.778 | -2.106 | -1.558 | -1.797 | -1.778 | -2.106 | ns
- t, | 1.119 1.093 | 1.584 | 1.767 | 2.027 | 1.996 | 2.327 | 1.767 | 2.027 | 1.996 | 2.327 | ns
GOLK | t. | -1.278 -1.221 | -1.771 | -1.984 | -2.197 | -2.123 | -2.542 | -1.984 | -2.197 | -2.123 | -2.542 | ns
PLL |t | 1556 1499 | 2175 | 2.439 | 2.697 | 2.598 | 3.034 | 2.439 | 2.697 | 2.598 | 3.034 | ns
S0LK t, | -0.986 -0.964 | -1.402 | -1.558 | -1.797 | -1.778 | -2.106 | -1.558 | -1.797 | -1.778 | -2.106 | ns
3.3-V t, | 1.119 1.093 | 1.584 | 1.767 | 2.027 | 1.996 | 2.327 | 1.767 | 2.027 | 1.996 | 2.327 | ns
LVCMOS | aoik |t | -1.278 -1.221 | -1.771 | -1.984 | -2197 | -2.123 | -2.542 | -1.984 | -2.197 | -2.123 | -2.542 | ns
PLL | t, | 1.556 1.499 | 2175 | 2.439 | 2.697 | 2.598 | 3.034 | 2.439 | 2.697 | 2.598 | 3.034 | ns
t, | -0.997 -0.975 | -1.401 | -1.560 | -1.796 | -1.777 | -2.105 | -1.560 | -1.796 | -1.777 | -2.105 | ns
5.0 LYTIL GeLK t, | 1.130 1104 | 1.583 | 1.769 | 2.026 | 1.995 | 2.326 | 1.769 | 2.026 | 1.995 | 2.326 | ns
GOLK | tw | -1.289 -1.232 | -1.770 | -1.986 | -2.196 | -2.122 | -2.541 | -1.986 | -2.196 | -2.122 | -2.541 | ns
PLL | t, | 1.567 1510 | 2174 | 2.441 | 2.696 | 2.597 | 3.033 | 2.441 | 2.696 | 2.597 | 3.033 | ns
S0LK t, | -0.997 -0.975 | -1.401 | -1.560 | -1.796 | -1.777 | -2.105 | -1.560 | -1.796 | -1.777 | -2.105 | ns
3.0V t, | 1.130 1104 | 1.583 | 1.769 | 2.026 | 1.995 | 2.326 | 1.769 | 2.026 | 1.995 | 2.326 | ns
LVCMOS | cork |t | -1.289 -1.232 | -1.770 | -1.986 | -2.196 | -2.122 | -2.541 | -1.986 | -2.196 | -2.122 | -2.541 | ns
PLL | t, | 1.567 1510 | 2174 | 2.441 | 2.696 | 2.597 | 3.033 | 2.441 | 2.696 | 2.597 | 3.033 | ns
S0LK t, | -0.992 -0.970 |-1.410 | -1.572 | -1.815 [ -1.796 | -2.124 | -1.572 | -1.815 | -1.796 | -2.124 | ns
25y t, | 1.125 1.099 | 1.592 | 1.781 | 2.045 | 2.014 | 2.345 | 1.781 | 2.045 | 2.014 | 2.345 | ns
GOLK | tu | -1.284 -1.227 | -1.779 | -1.998 | -2.215 | -2.141 | -2.560 | -1.998 | -2.215 | -2.141 | -2.560 | ns
PLL | t, | 1.562 1505 | 2.183 | 2.453 | 2.715 | 2.616 | 3.052 | 2.453 | 2.715 | 2.616 | 3.052 | ns
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Table 1-71. EP3SL150 Column Pins Input Timing Parameters (Part 2 of 3)
" % Fast Model c2 c3 c4 caL I3 14 4L

sanderd | 0% | £ vt | commerin | Vg | Yo | Yoy | ey | e | e | Ve e e |
-y t, | -1.014 -0.992 | -1.450 | -1.608 | -1.813 [ -1.794 | -2.122 | -1.608 | -1.813 | -1.794 | -2.122 | ns
8y t, | 1.149 1123 | 1.632 | 1.817 | 2.043 | 2.012 | 2.343 | 1.817 | 2.043 | 2.012 | 2.343 | ns
GCLK | t. | -1.306 -1.249 | -1.819 | -2.034 | -2.213 [ -2.139 | -2.558 | -2.034 | -2.213 | -2.139 | -2.558 | ns
PLL | t, | 1.586 1529 | 2.223 | 2.489 | 2.713 | 2.614 | 3.050 | 2.489 | 2.713 | 2.614 | 3.050 | ns
-y t, | -1.004 -0.982 | -1.427 | -1.576 | -1.743 | -1.724 | -2.052 | -1.576 | -1.743 | -1.724 | -2.052 | ns
isy t, | 1.139 1113 | 1.609 | 1.785 | 1.973 | 1.942 | 2.273 | 1.785 | 1.973 | 1.942 | 2.273 | ns
GCLK | tw | -1.296 -1.239 | -1.796 | -2.002 | -2.143 | -2.069 | -2.488 | -2.002 | -2.143 | -2.069 | -2.488 | ns
PLL 1t | 1576 1519 | 2.200 | 2.457 | 2.643 | 2.544 | 2.980 | 2.457 | 2.643 | 2.544 | 2.980 | ns
- t, | -0.952 -0.930 | -1.350 | -1.477 | -1.587 | -1.568 | -1.896 | -1.477 | -1.587 | -1.568 | -1.896 | ns
(v t, | 1.087 1.061 1.532 | 1.686 | 1.817 | 1.786 | 2.117 | 1.686 | 1.817 | 1.786 | 2117 | ns
GOLK | tw | -1.244 -1.187 | -1.719 | -1.903 | -1.987 | -1.913 | -2.332 | -1.903 | -1.987 | -1.913 | -2.332 | ns
PLL | t, | 1.524 1467 | 2123 | 2.358 | 2.487 | 2.388 | 2.824 | 2.358 | 2.487 | 2.388 | 2.824 | ns
- t, | -0.923 -0.901 | -1.322 | -1.461 | -1.589 | -1.570 | -1.898 | -1.461 | -1.589 | -1.570 | -1.898 | ns
SSTL-2 t, | 1.058 1.032 | 1.504 | 1.670 | 1.819 | 1.788 | 2.119 | 1.670 | 1.819 | 1.788 | 2.119 | ns
CLASS | GCLK | tw | -1.215 -1.158 | -1.691 | -1.887 | -1.989 | -1.915 | -2.334 | -1.887 | -1.989 | -1.915 | -2.334 | ns
PLL | t, | 1.495 1.438 | 2.095 | 2.342 | 2.489 | 2.390 | 2.826 | 2.342 | 2.489 | 2.390 | 2.826 | ns
-y t, | -0.923 -0.901 | -1.322 | -1.461 | -1.589 | -1.570 | -1.898 | -1.461 | -1.589 | -1.570 | -1.898 | ns
SSTL-2 t, | 1.058 1.032 | 1.504 | 1.670 | 1.819 | 1.788 | 2.119 | 1.670 | 1.819 | 1.788 | 2.119 | ns
CLASSI | goLK | tw | -1.215 -1.158 | -1.691 | -1.887 | -1.989 | -1.915 | -2.334 | -1.887 | -1.989 | -1.915 | -2.334 | ns
PLL |t | 1.495 1.438 | 2.095 | 2.342 | 2.489 | 2.390 | 2.826 | 2.342 | 2.489 | 2.390 | 2.826 | ns
t, | -0.917 -0.895 | -1.309 | -1.453 | -1.586 | -1.565 | -1.896 | -1.453 | -1.586 | -1.565 | -1.896 | ns
SSTL-18 GoLK t, | 1.052 1.026 | 1.491 | 1.659 | 1.813 | 1.782 | 2.112 | 1.659 | 1.813 | 1.782 | 2.112 | ns
CLASS | GCOLK | tw | -1.209 -1.152 | -1.678 | -1.879 | -1.986 | -1.910 | -2.332 | -1.879 | -1.986 | -1.910 | -2.332 | ns
PLL | t, | 1.489 1432 | 2.082 | 2.331 | 2.483 | 2.384 | 2.819 | 2.331 | 2.483 | 2.384 | 2.819 | ns
-y t, | -0.917 -0.895 | -1.309 | -1.453 | -1.586 | -1.565 | -1.896 | -1.453 | -1.586 | -1.565 | -1.896 | ns
SSTL-18 t, | 1.052 1.026 | 1.491 | 1.659 | 1.813 | 1.782 | 2.112 | 1.659 | 1.813 | 1.782 | 2.112 | ns
CLASSII | goLK | t | -1.209 -1.152  |-1.678 | -1.879 | -1.986 | -1.910 | -2.332 | -1.879 | -1.986 | -1.910 | -2.332 | ns
PLL | t, | 1.489 1432 | 2.082 | 2.331 | 2.483 | 2.384 | 2.819 | 2.331 | 2.483 | 2.384 | 2.819 | ns
-y t, | -0.906 -0.884 | -1.298 | -1.442 | -1.567 | -1.546 | -1.877 | -1.442 | -1.567 | -1.546 | -1.877 | ns
SSTL-15 t, | 1.041 1.015 | 1.479 | 1.648 | 1.794 | 1.763 | 2.093 | 1.648 | 1.794 | 1.763 | 2.093 | ns
CLASS | GCLK | tw | -1.198 -1.141 | -1.667 | -1.868 | -1.967 | -1.891 | -2.313 | -1.868 | -1.967 | -1.891 | -2.313 | ns
PLL | t, | 1.478 1.421 2.070 | 2.320 | 2.464 | 2.365 | 2.800 | 2.320 | 2.464 | 2.365 | 2.800 | ns
S0LK t, | -0.906 -0.884 | -1.298 | -1.442 | -1.567 | -1.546 | -1.877 | -1.442 | -1.567 | -1.546 | -1.877 | ns
1.8-V HSTL t, | 1.041 1.015 | 1.479 | 1.648 | 1.794 | 1.763 | 2.093 | 1.648 | 1.794 | 1.763 | 2.093 | ns
CLASS | GOLK | tw | -1.198 -1.141 | -1.667 | -1.868 | -1.967 | -1.891 | -2.313 | -1.868 | -1.967 | -1.891 | -2.313 | ns
PLL | t, | 1.478 1.421 2.070 | 2.320 | 2.464 | 2.365 | 2.800 | 2.320 | 2.464 | 2.365 | 2.800 | ns
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Table 1-71. EP3SL150 Column Pins Input Timing Parameters (Part 3 of 3)

" % Fast Model c2 c3 c4 caL I3 14 4L

santerd | 0% | £ | vt | commerin | Vg | Yo | Yoy | ey | e | e | Ve e e |
- t, | -0.917 -0.895 | -1.309 | -1.453 | -1.586 | -1.565 | -1.896 | -1.453 | -1.586 | -1.565 | -1.896 | ns

1.8-V HSTL t, | 1.052 1.026 | 1.491 | 1.659 | 1.813 | 1.782 | 2.112 | 1.659 | 1.813 | 1.782 | 2.112 | ns
CLASSII | goLK | t | -1.209 -1.152 | -1.678 | -1.879 | -1.986 | -1.910 | -2.332 | -1.879 | -1.986 | -1.910 | -2.332 | ns
PLL | t, | 1.489 1432 | 2.082 | 2.331 | 2.483 | 2.384 | 2.819 | 2.331 | 2.483 | 2.384 | 2.819 | ns

-y t, | -0.917 -0.895 | -1.309 | -1.453 | -1.586 | -1.565 | -1.896 | -1.453 | -1.586 | -1.565 | -1.896 | ns

1.5-V HSTL t, | 1.052 1.026 | 1.491 | 1.659 | 1.813 | 1.782 | 2.112 | 1.659 | 1.813 | 1.782 | 2.112 | ns
CLASS | GCLK | tw | -1.209 -1.152 | -1.678 | -1.879 | -1.986 | -1.910 | -2.332 | -1.879 | -1.986 | -1.910 | -2.332 | ns
PLL |t | 1.489 1432 | 2.082 | 2.331 | 2.483 | 2.384 | 2.819 | 2.331 | 2.483 | 2.384 | 2.819 | ns

t, | -0.906 -0.884 | -1.298 | -1.442 | -1.567 | -1.546 | -1.877 | -1.442 | -1.567 | -1.546 | -1.877 | ns

1.5V HSTL BeLK t, | 1.041 1.015 | 1.479 | 1.648 | 1.794 | 1.763 | 2.093 | 1.648 | 1.794 | 1.763 | 2.093 | ns
CLASSII | GoLK | tw | -1.198 -1.141 | -1.667 | -1.868 | -1.967 |-1.891 | -2.313 | -1.868 | -1.967 | -1.891 | -2.313 | ns
PLL | t, | 1.478 1.421 2.070 | 2.320 | 2.464 | 2.365 | 2.800 | 2.320 | 2.464 | 2.365 | 2.800 | ns

t, | -0.906 -0.884 | -1.298 | -1.442 | -1.567 | -1.546 | -1.877 | -1.442 | -1.567 | -1.546 | -1.877 | ns

1.2V HSTL GoLK t, | 1.041 1.015 | 1.479 | 1.648 | 1.794 | 1.763 | 2.093 | 1.648 | 1.794 | 1.763 | 2.093 | ns
CLASS | GCLK | tw | -1.198 -1.141 | -1.667 | -1.868 | -1.967 | -1.891 | -2.313 | -1.868 | -1.967 | -1.891 | -2.313 | ns
PLL | t, | 1.478 1.421 2.070 | 2.320 | 2.464 | 2.365 | 2.800 | 2.320 | 2.464 | 2.365 | 2.800 | ns

-y t, | -0.894 -0.872 |-1.288 | -1.431 | -1.551 | -1.530 | -1.861 | -1.431 | -1.551 | -1.530 | -1.861 | ns

1.2V HSTL t, | 1.029 1.003 | 1.469 | 1.637 | 1.778 | 1.747 | 2.077 | 1.637 | 1.778 | 1.747 | 2.077 | ns
CLASSII | goLK | t | -1.186 -1.129 | -1.657 | -1.857 | -1.951 | -1.875 | -2.297 | -1.857 | -1.951 | -1.875 | -2.297 | ns
PLL |t | 1.466 1.409 | 2.060 | 2.309 | 2.448 | 2.349 | 2.784 | 2.309 | 2.448 | 2.349 | 2.784 | ns

S0LK t, | -0.894 -0.872 |-1.288 | -1.431 | -1.551 | -1.530 | -1.861 | -1.431 | -1.551 | -1.530 | -1.861 | ns

3.0 PGl t, | 1.029 1.003 | 1.469 | 1.637 | 1.778 | 1.747 | 2.077 | 1.637 | 1.778 | 1.747 | 2.077 | ns
GOLK | tw | -1.186 -1.129 | -1.657 | -1.857 | -1.951 | -1.875 | -2.297 | -1.857 | -1.951 | -1.875 | -2.297 | ns

PLL | t, | 1.466 1.409 | 2.060 | 2.309 | 2.448 | 2.349 | 2.784 | 2.309 | 2.448 | 2.349 | 2.784 | ns

-y t, | -0.997 -0.975 | -1.401 | -1.560 | -1.796 | -1.777 | -2.105 | -1.560 | -1.796 | -1.777 | -2.105 | ns

3.0V t, | 1.130 1104 | 1.583 | 1.769 | 2.026 | 1.995 | 2.326 | 1.769 | 2.026 | 1.995 | 2.326 | ns
PCI-X GCLK | tw | -1.289 -1.232 | -1.770 | -1.986 | -2.196 | -2.122 | -2.541 | -1.986 | -2.196 | -2.122 | -2.541 | ns
PLL | t, | 1.567 1510 | 2174 | 2.441 | 2.696 | 2.597 | 3.033 | 2.441 | 2.696 | 2.597 | 3.033 | ns
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Table 1-72. EP3SL150 Row Pins Input Timing Parameters (Part 1 of 3)

Table 1-72 lists the EP3SL150 row pins input timing parameters for single-ended 1/0
standards.

" % Fast Model c2 c3 c4 caL 13 14 4L
standard | %% | 8| s | commercia | Yo | Yoy | Yo | Vau | Ve | Y | Ve | e |
S0LK t, | -0.925 -0.964 | -1.360 | -1.470 | -1.682 | -1.633 | -1.954 | -1.480 | -1.679 | -1.634 [ -1.993 | ns
55 LYTTL t, 1.040 1.094 | 1544 | 1677 | 1.910 | 1.851 | 2.173 | 1.698 | 1.917 | 1.860 | 2.212 | ns
GCLK | ta 0.988 1.009 | 1.642 | 1.858 | 1.971 | 1.855 | 1.796 | 1.865 | 1.993 | 1.875 | 1.848 | ns
PLL | t, -0.737 -0.741 | -1.241 | -1.407 | -1.471 | -1.383 | -1.314 | -1.407 | -1.482 | -1.393 | -1.363 | ns
S0LK t, | -0.925 -0.964 | -1.360 | -1.470 | -1.682 | -1.633 | -1.954 | -1.480 | -1.679 | -1.634 [ -1.993 | ns
3.3-V t, 1.040 1.094 | 1544 | 1677 | 1.910 | 1.851 | 2.173 | 1.698 | 1.917 | 1.860 | 2.212 | ns
LVCMOS GOLK | tw 0.988 1.009 | 1.642 | 1.858 | 1.971 | 1.855 | 1.796 | 1.865 | 1.993 | 1.875 | 1.848 | ns
PLL | t, -0.737 -0.741 | -1.241 | -1.407 | -1.471 | -1.383 | -1.314 | -1.407 | -1.482 | -1.393 | -1.363 | ns
S0LK t, | -0.931 -0.975 | -1.357 | -1.471 | -1.685 | -1.636 | -1.957 | -1.479 | -1.684 | -1.639 | -1.998 | ns
5.0 LYTTL t, 1.046 1105 | 1.541 | 1678 | 1.913 | 1.854 | 2.176 | 1.697 | 1.922 | 1.865 | 2.217 | ns
GCLK | ta 0.982 0.998 | 1.645 | 1.857 | 1.968 | 1.852 | 1.793 | 1.866 | 1.988 | 1.870 | 1.843 | ns
PLL | t, -0.731 -0.730 | -1.244 | -1.406 | -1.468 | -1.380 | -1.311 | -1.408 | -1.477 | -1.388 | -1.358 | ns
S0LK t, | -0.931 -0.975 | -1.357 | -1.471 | -1.685 | -1.636 | -1.957 | -1.479 | -1.684 | -1.639 | -1.998 | ns
3.0V t, 1.046 1105 | 1.541 | 1678 | 1.913 | 1.854 | 2.176 | 1.697 | 1.922 | 1.865 | 2.217 | ns
LVCMOS GCLK | ta 0.982 0.998 | 1.645 | 1.857 | 1.968 | 1.852 | 1.793 | 1.866 | 1.988 | 1.870 | 1.843 | ns
PLL | t, -0.731 -0.730 | -1.244 | -1.406 | -1.468 | -1.380 | -1.311 | -1.408 | -1.477 | -1.388 | -1.358 | ns
S0LK t, | -0.919 -0.968 | -1.366 | -1.484 | -1.700 | -1.651 | -1.972 | -1.488 | -1.694 | -1.649 | -2.008 | ns
25y t, 1.034 1.098 | 1.550 | 1.691 | 1.928 | 1.869 | 2.191 | 1.706 | 1.932 | 1.875 | 2.227 | ns
GOLK | tw 0.994 1.005 | 1.636 | 1.844 | 1.953 | 1.837 | 1.778 | 1.857 | 1.978 | 1.860 | 1.833 | ns
PLL | t, -0.743 -0.737 | -1.235|-1.393 | -1.453 | -1.365 | -1.296 | -1.399 | -1.467 | -1.378 | -1.348 | ns
S0LK t, | -0.949 -1.000 | -1.406 | -1.530 | -1.590 | -1.662 | -1.875 | -1.521 | -1.582 | -1.663 | -1.913 | ns
. t, 1.065 1131 | 1.590 | 1.738 | 1.824 | 1.880 | 2.098 | 1.739 | 1.826 | 1.889 | 2.137 | ns
GOLK | tw 0.964 0.966 | 1.589 | 1.806 | 1.955 | 1.835 | 1.780 | 1.824 | 1.977 | 1.854 | 1.832 | ns
PLL | t, -0.712 -0.698 | -1.190 | -1.356 | -1.455 | -1.362 | -1.298 | -1.366 | -1.466 | -1.372 | -1.347 | ns
S0LK t, | -0.939 -0.989 | -1.382|-1.498 | -1.522 | -1.594 | -1.807 | -1.490 | -1.517 | -1.598 | -1.848 | ns
sy t, 1.055 1120 | 1.566 | 1.706 | 1.756 | 1.812 | 2.030 | 1.708 | 1.761 | 1.824 | 2.072 | ns
GCLK | ta 0.974 0.977 | 1.613 | 1.838 | 2.023 | 1.903 | 1.848 | 1.855 | 2.042 | 1.919 | 1.897 | ns
PLL | t, -0.722 -0.709 | -1.214|-1.388 | -1.523 | -1.430 | -1.366 | -1.397 | -1.531 | -1.437 | -1.412 | ns
S0LK t, | -0.879 -0.936 | -1.303 | -1.397 | -1.363 | -1.435 | -1.648 | -1.394 | -1.362 | -1.443 | -1.693 | ns
. t, 0.995 1.067 | 1.487 | 1.605 | 1597 | 1.653 | 1.871 | 1.612 | 1.606 | 1.669 | 1.917 | ns
GOLK | tw 1.034 1.030 | 1.692 | 1.939 | 2.182 | 2.062 | 2.007 | 1.951 | 2.197 | 2.074 | 2.052 | ns
PLL | t, -0.782 -0.762  |-1.293 | -1.489 | -1.682 | -1.589 | -1.525 | -1.493 | -1.686 | -1.592 | -1.567 | ns
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1/0 Timing
Table 1-72. EP3SL150 Row Pins Input Timing Parameters (Part 2 of 3)
" % Fast Model c2 c3 c4 caL I3 14 4L
santard | O | £ | s | commesit| Yoy | Yy | Yy | Vs | Ve | e | e e e |
-y t, | -0.862 -0.910 |-1.280|-1.375 | -1.480 | -1.431 | -1.752 | -1.376 | -1.477 | -1.432 | -1.791 | ns
SSTL-2 t, 0.978 1.041 | 1.464 | 1.582 | 1.708 | 1.649 | 1.971 | 1.594 | 1.715 | 1.658 | 2.010 | ns
CLASS | GCLK | tu 1.051 1.063 | 1.722 | 1.953 | 2173 | 2.057 | 1.998 | 1.969 | 2.195 | 2.077 | 2.050 | ns
PLL | t, -0.799 -0.794 | -1.321|-1.502 | -1.673 | -1.585 | -1.516 | -1.511 | -1.684 | -1.595 | -1.565 | ns
- t, | -0.862 -0.910 |-1.280 | -1.375 | -1.480 | -1.431 | -1.752 | -1.376 | -1.477 | -1.432 [ -1.791 | ns
SSTL-2 t, 0.978 1.041 | 1.464 | 1.582 | 1.708 | 1.649 | 1.971 | 1.594 | 1.715 | 1.658 | 2.010 | ns
CLASS I GCLK | ta 1.051 1.063 | 1.722 | 1.953 | 2173 | 2.057 | 1.998 | 1.969 | 2.195 | 2.077 | 2.050 | ns
PLL | t, -0.799 -0.794 | -1.321|-1.502 | -1.673 | -1.585 | -1.516 | -1.511 | -1.684 | -1.595 | -1.565 | ns
- t, | -0.853 -0.901 | -1.265|-1.370 | -1.361 | -1.429 | -1.646 | -1.362 | -1.358 | -1.435 | -1.688 | ns
SSTL-18 t, 0.969 1.032 | 1.449 | 1576 | 1592 | 1.646 | 1.865 | 1.578 | 1.599 | 1.660 | 1.908 | ns
CLASS | GCLK | tu 1.060 1.065 | 1.730 | 1.966 | 2.187 | 2.068 | 2.011 | 1.983 | 2.204 | 2.082 | 2.059 | ns
PLL | t, -0.808 -0.797 | -1.331|-1.518 | -1.689 | -1.596 | -1.533 | -1.527 | -1.696 | -1.601 | -1.578 | ns
- t, | -0.853 -0.901 | -1.265|-1.370 | -1.361 | -1.429 | -1.646 | -1.362 | -1.358 | -1.435 | -1.688 | ns
SSTL-18 t, 0.969 1.032 | 1.449 | 1576 | 1592 | 1.646 | 1.865 | 1.578 | 1.599 | 1.660 | 1.908 | ns
CLASS I GCLK | tw 1.060 1.065 | 1.730 | 1.966 | 2.187 | 2.068 | 2.011 | 1.983 | 2.204 | 2.082 | 2.059 | ns
PLL | t, -0.808 -0.797 | -1.331|-1.518 | -1.689 | -1.596 | -1.533 | -1.527 | -1.696 | -1.601 | -1.578 | ns
-y t, | -0.839 -0.889 | -1.250 | -1.360 | -1.343 | -1.411 | -1.628 | -1.351 | -1.341 | -1.418 | -1.671 | ns
SSTL-15 t, 0.955 1.020 | 1.435 | 1.566 | 1.574 | 1.628 | 1.847 | 1.567 | 1.582 | 1.643 | 1.891 | ns
CLASS | GOLK | tw 1.074 1.077 | 1.745 | 1.976 | 2.205 | 2.086 | 2.029 | 1.994 | 2.221 | 2.099 | 2.076 | ns
PLL | t, -0.822 -0.809 | -1.345|-1.528 | -1.707 | -1.614 | -1.551 | -1.538 | -1.713 | -1.618 | -1.595 | ns
S0LK t, | -0.853 -0.901 | -1.265|-1.370 | -1.361 | -1.429 | -1.646 | -1.362 | -1.358 | -1.435 | -1.688 | ns
1.8-V HSTL t, 0.969 1.032 | 1.449 | 1576 | 1592 | 1.646 | 1.865 | 1.578 | 1.599 | 1.660 | 1.908 | ns
CLASS | GCLK | ta 1.060 1.065 | 1.730 | 1.966 | 2.187 | 2.068 | 2.011 | 1.983 | 2.204 | 2.082 | 2.059 | ns
PLL | t, -0.808 -0.797 | -1.331|-1.518 | -1.689 | -1.596 | -1.533 | -1.527 | -1.696 | -1.601 | -1.578 | ns
-y t, | -0.853 -0.901 | -1.265|-1.370 | -1.361 | -1.429 | -1.646 | -1.362 | -1.358 | -1.435 | -1.688 | ns
1.8-V HSTL t, 0.969 1.032 | 1.449 | 1576 | 1592 | 1.646 | 1.865 | 1.578 | 1.599 | 1.660 | 1.908 | ns
CLASS II GCLK | tw 1.060 1.065 | 1.730 | 1.966 | 2.187 | 2.068 | 2.011 | 1.983 | 2.204 | 2.082 | 2.059 | ns
PLL | t, -0.808 -0.797 |-1.331|-1.518 | -1.689 | -1.596 | -1.533 | -1.527 | -1.696 | -1.601 | -1.578 | ns
-y t, | -0.839 -0.889 | -1.250 | -1.360 | -1.343 | -1.411 | -1.628 | -1.351 | -1.341 | -1.418 | -1.671 | ns
1.5-V HSTL t, 0.955 1.020 | 1.435 | 1.566 | 1.574 | 1.628 | 1.847 | 1.567 | 1.582 | 1.643 | 1.891 | ns
CLASS | GOLK | tw 1.074 1.077 | 1.745 | 1.976 | 2.205 | 2.086 | 2.029 | 1.994 | 2.221 | 2.099 | 2.076 | ns
PLL | t, -0.822 -0.809 | -1.345|-1.528 | -1.707 | -1.614 | -1.551 | -1.538 | -1.713 | -1.618 | -1.595 | ns
S0LK t, | -0.839 -0.889 | -1.250 | -1.360 | -1.343 | -1.411 | -1.628 | -1.351 | -1.341 | -1.418 | -1.671 | ns
1.5-V HSTL t, 0.955 1.020 | 1.435 | 1.566 | 1.574 | 1.628 | 1.847 | 1.567 | 1.582 | 1.643 | 1.891 | ns
CLASS II GCLK | tw 1.074 1.077 | 1.745 | 1.976 | 2.205 | 2.086 | 2.029 | 1.994 | 2.221 | 2.099 | 2.076 | ns
PLL | t, -0.822 -0.809 | -1.345|-1.528 | -1.707 | -1.614 | -1.551 | -1.538 | -1.713 | -1.618 | -1.595 | ns
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Table 1-72. EP3SL150 Row Pins Input Timing Parameters (Part 3 of 3)
" % Fast Model c2 c3 ca caL I3 14 4L
santard | 0% | & v | commerein| Y | Yy | Yy | Yy | M | Ve | Y | Ve e |
GCLK t., -0.830 -0.877 | -1.241 | -1.350 | -1.327 | -1.395 | -1.612 | -1.342 | -1.325 | -1.402 | -1.655 | ns
1.9V HSTL t, 0.946 1.008 | 1.426 | 1.556 | 1.558 | 1.612 | 1.831 | 1.558 | 1.566 | 1.627 | 1.875 | ns
CLASS | GCLK | tw 1.083 1.089 | 1.754 | 1.986 | 2.221 | 2.102 | 2.045 | 2.003 | 2.237 | 2.115 | 2.092 | ns
PLL | t, -0.831 -0.821 | -1.354 | -1.538 | -1.723 | -1.630 | -1.567 | -1.547 | -1.729 | -1.634 | -1.611 | ns
GCLK t,, -0.830 -0.877 | -1.241 | -1.350 | -1.327 | -1.395 | -1.612 | -1.342 | -1.325 | -1.402 | -1.655 | ns
1.9V HSTL t, 0.946 1.008 | 1.426 | 1.556 | 1.558 | 1.612 | 1.831 | 1.558 | 1.566 | 1.627 | 1.875 | ns
CLASS I GCLK | tw 1.083 1.089 | 1.754 | 1.986 | 2.221 | 2.102 | 2.045 | 2.003 | 2.237 | 2.115 | 2.092 | ns
PLL | t, -0.831 -0.821 | -1.354 | -1.538 | -1.723 | -1.630 | -1.567 | -1.547 | -1.729 | -1.634 | -1.611 | ns
GCLK t,, -0.931 -0.975 |-1.357 | -1.471 | -1.685 | -1.636 | -1.957 | -1.479 | -1.684 | -1.639 | -1.998 | ns
2.0V PCI t, 1.046 1.105 1.541 | 1.678 | 1.913 | 1.854 | 2.176 | 1.697 | 1.922 | 1.865 | 2.217 | ns
GCLK | tw 0.982 0.998 | 1.645| 1.857 | 1.968 | 1.852 | 1.793 | 1.866 | 1.988 | 1.870 | 1.843 | ns
PLL | t, -0.731 -0.730 | -1.244 | -1.406 | -1.468 | -1.380 | -1.311 | -1.408 | -1.477 | -1.388 | -1.358 | ns
GCLK t., -0.931 -0.975 |-1.357 | -1.471 | -1.685 | -1.636 | -1.957 | -1.479 | -1.684 | -1.639 | -1.998 | ns
3.0-V t, 1.046 1.105 1.541 | 1.678 | 1.913 | 1.854 | 2.176 | 1.697 | 1.922 | 1.865 | 2.217 | ns
PCI-X GCLK | tu 0.982 0.998 1.645 | 1.857 | 1.968 | 1.852 | 1.793 | 1.866 | 1.988 | 1.870 | 1.843 | ns
PLL | t, -0.731 -0.730 |-1.244 | -1.406 | -1.468 | -1.380 | -1.311 | -1.408 | -1.477 | -1.388 | -1.358 | ns
Table 1-73 lists the EP3SL150 column pins output timing parameters for single-ended
I/0 standards.
Table 1-73. EP3SL150 Column Pins Output Timing Parameters (Part 1 of 7)
" 5 g Fast Model c2 | €3 | c4 caL I3 14 1L
(=] f
santard | S8 | O | & st | commersiat| Yoy | Vg | Yoy | Yo | VY | Ve | e |
GOLK | t, | 3.422 3.439 | 4.768 | 5127 | 5.625 | 5.473 | 5.808 | 5.127 | 5.625 | 5.473 | 5.808 | ns
4mA | GCLK
PLL te 3.898 3.841 5.355 | 5.880 | 6.341 | 6.161 | 6.543 | 5.880 | 6.341 | 6.161 | 6.543 | ns
GCLK | t, 3.355 3.372 4,659 | 5.016 | 5.512 | 5.360 | 5.695 | 5.016 | 5.512 | 5.360 | 5.695 | ns
8mA | GCLK
23y pLL |t | 3781 3.774 | 5.246 | 5.718 | 6.228 | 6.048 | 6.430 | 5.718 | 6.228 | 6.048 | 6.430 | ns
LVTTL GCLK | t, 3.269 3.286 4,555 | 4918 | 5.420 | 5.268 | 5.603 | 4.918 | 5.420 | 5.268 | 5.603 | ns
12mA | GCLK
PLL teo 3.692 3.688 5.142 | 5.583 | 6.136 | 5.956 | 6.338 | 5.583 | 6.136 | 5.956 | 6.338 | ns
GCLK | t, | 3.262 3.279 | 4.538 | 4.890 | 5.379 | 5.227 | 5.562 | 4.890 | 5.379 | 5.227 | 5,562 | ns
16mA | GCLK
PLL teo 3.685 3.681 5.125 | 5.555 | 6.095 | 5.915 | 6.297 | 5.555 | 6.095 | 5.915|6.297 | ns
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Table 1-73. EP3SL150 Column Pins Output Timing Parameters (Part 2 of 7)
=5 B Fast Model c2 | €3 | c4 caL I3 14 1L
1/0 o2 .
£5 | Clock | E Units
Sandard | 33 § | Industrial | Commercial | 05 | Y55 | 155 | 15 | 0%V | 197 | 159 | 157 | 0%
GCOLK | t, | 3.428 3.445 4772 | 5132 | 5.632 | 5.480 | 5.815 | 5.132 | 5.632 | 5.480 | 5.815 | ns
4mA | GCLK
pLL |t 3.901 3.847 5.359 | 5.892 | 6.348 | 6.168 | 6.550 | 5.892 | 6.348 | 6.168 | 6.550 | ns
GOLK | t, | 3.273 3.290 4565 | 4935 | 5.431 | 5.279 | 5.614 | 4.935 | 5.431 | 5.279 | 5.614 | ns
8mA | GCLK
23y pLL |t 3.701 3.692 5.152 | 5.600 | 6.147 | 5.967 | 6.349 | 5.600 | 6.147 | 5.967 | 6.349 | ns
LVCMOS GCLK | t, | 3.280 3.297 | 4559 | 4914 | 5.405 | 5.253 | 5.588 | 4.914 | 5.405 | 5.253 | 5588 | ns
12mA | GCLK
pLL |t 3.703 3.699 5.146 | 5579 | 6.121 | 5.941 | 6.323 | 5.579 | 6.121 | 5.941 [ 6.323 | ns
GCLK | t, | 3.264 3.281 4537 | 4.888 | 5.376 | 5.224 | 5559 | 4.888 | 5.376 | 5.224 | 5559 | ns
16mA | GCLK
pLL |t 3.687 3.683 5.124 | 5.553 | 6.092 | 5.912 | 6.294 | 5.553 | 6.092 | 5.912 | 6.294 | ns
GCLK | t, | 3.386 3.403 4.735 | 5.096 | 5.592 | 5.440 | 5.775 | 5.096 | 5.592 | 5.440 | 5.775 | ns
4mA | GCLK
pLL |t 3.843 3.805 5.322 | 5.831 | 6.308 | 6.128 | 6.510 | 5.831 | 6.308 | 6.128 | 6510 | ns
GOLK | t, | 3.275 3.292 4.605 | 4.962 | 5.455 | 5.303 | 5.637 | 4.962 | 5.455 | 5.303 | 5.637 | ns
8mA | GCLK
30 pLL |t 3.713 3.694 5.192 | 5.659 | 6.170 | 5.991 | 6.371 | 5.659 | 6.170 | 5.991 | 6.371 | ns
LVTTL GCLK | t, | 3.239 3.256 | 4.542 | 4.893 | 5.381 | 5.229 | 5.563 | 4.893 | 5.381 | 5.229 | 5.563 | ns
12mA | GCLK
pLL |t 3.662 3.658 5.129 | 5.560 | 6.096 | 5.917 | 6.298 | 5.560 | 6.096 | 5.917 | 6.298 | ns
GCLK | t, | 3.221 3.238 4513 | 4.865 | 5.352 | 5.200 | 5.535 | 4.865 | 5.352 | 5.200 | 5.535 | ns
16mA | GCLK
pLL |t 3.644 3.640 5.100 | 5.530 | 6.070 | 5.888 | 6.270 | 5.530 | 6.070 | 5.888 | 6.270 | ns
GCLK | t, | 3.300 3.317 4.639 | 4995 | 5.490 | 5.338 | 5.672 | 4.995 | 5.490 | 5.338 | 5.672 | ns
4mA | GCLK
pLL |t 3.751 3.719 5.226 | 5.712 | 6.205 | 6.026 | 6.406 | 5.712 | 6.205 | 6.026 | 6.406 | ns
GCLK | t, | 3.221 3.238 4515 | 4.866 | 5.355 | 5.203 | 5.537 | 4.866 | 5.355 | 5.203 | 5.537 | ns
8mA | GCLK
50 pLL |t 3.644 3.640 5.102 | 5.531 | 6.083 | 5.891 | 6.271 | 5.531 | 6.083 | 5.891 | 6.271 | ns
LVCMOS GCLK | t, | 3.216 3.233 4508 | 4.859 | 5.346 | 5.194 | 5529 | 4.859 | 5.346 | 5.194 | 5.529 | ns
12mA | GCLK
pLL |t 3.639 3.635 5.095 | 5.524 | 6.062 | 5.882 | 6.264 | 5.524 | 6.062 | 5.882 | 6.264 | ns
GCLK | t, | 3.207 3.224 4494 | 4.844 | 5.331 | 5179 | 5514 | 4.844 | 5.331 | 5179|5514 | ns
16mA | GCLK
pLL |t 3.630 3.626 5.081 | 5.509 | 6.057 | 5.867 | 6.249 | 5.509 | 6.057 | 5.867 | 6.249 | ns
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1/0 Timing
Table 1-73. EP3SL150 Column Pins Output Timing Parameters (Part 3 of 7)
=5 k] Fast Model c2 c3 c4 c4L 13 14 4L
Standard | EE | Clock | Vour | Veor | Veur | Veu= | Veu= | Veu= | Vou= | Veu= | Veu= | OIS
83 & | Industrial | Commercial | 43y | 15y | 1F'v | 13'v | 08v | 15V | 17v | 15V | 08V
GCOLK | t, 3.422 3.439 4.846 | 5.222 | 5.737 | 5.585 | 5.919 | 5.222 | 5.737 | 5.585 5919 | ns
4mA | GCLK
PLL te 3.898 3.841 5.433 | 5.991 | 6.452 | 6.273 | 6.654 | 5.991 | 6.452 | 6.273 | 6.654 | ns
GCOLK | t, 3.322 3.339 4,727 | 5.096 | 5.605 | 5.453 | 5.787 | 5.096 | 5.605 | 5.453 | 5.787 | ns
8mA | GCLK
PLL teo 3.773 3.741 5.314 | 5.807 | 6.320 | 6.141 | 6.521 | 5.807 | 6.320 | 6.141 | 6.521 | ns
25V
GCOLK | t, 3.278 3.295 4.640 | 5.006 | 5.509 | 5.357 | 5.692 | 5.006 | 5.509 | 5.357 | 5.692 | ns
12mA | GCLK
PLL teo 3.701 3.697 5.227 | 5.671 | 6.225 | 6.045 | 6.427 | 5.671 | 6.225 | 6.045 | 6.427 | ns
GCOLK | t, 3.240 3.257 4.601 | 4963 | 5.466 | 5.314 | 5.649 | 4.963 | 5.466 | 5.314 | 5.649 | ns
16mA | GCLK
PLL te 3.663 3.659 5.188 | 5.628 | 6.182 | 6.002 | 6.384 | 5.628 | 6.182 | 6.002 | 6.384 | ns
GCOLK | t, 3.613 3.630 5.167 | 5.582 | 6.141 | 5.989 | 6.324 | 5.582 | 6.141 | 5.989 | 6.324 | ns
2mA | GCLK
PLL teo 4.161 4.032 5.754 | 6.474 | 6.857 | 6.677 | 7.059 | 6.474 | 6.857 | 6.677 | 7.059 | ns
GCOLK | t, 3.432 3.449 4.888 | 5.273 | 5.794 | 5.642 | 5.976 | 5.273 | 5.794 | 5.642 | 5.976 | ns
4mA | GCLK
PLL teo 3.920 3.851 5.475 | 6.068 | 6.509 | 6.330 | 6.710 | 6.068 | 6.509 | 6.330 | 6.710 | ns
GCOLK | t, 3.350 3.367 4781 | 5.158 | 5.683 | 5.531 | 5.866 | 5.158 | 5.683 | 5.531 | 5.866 | ns
6mA | GCLK
PLL teo 3.802 3.769 5.368 | 5.878 | 6.399 | 6.219 | 6.601 | 5.878 | 6.399 | 6.219 | 6.601 | ns
18V
GCOLK | t, 3.330 3.347 4,723 | 5.105 | 5.617 | 5.465 | 5.800 | 5.105 | 5.617 | 5.465 | 5.800 | ns
8mA | GCLK
PLL teo 3.753 3.749 5.310 | 5.780 | 6.333 | 6.153 | 6.535 | 5.780 | 6.333 | 6.153 | 6.535 | ns
GCOLK | t, 3.267 3.284 4,662 | 5.030 | 5.536 | 5.384 | 5.719 | 5.030 | 5.536 | 5.384 | 5.719 | ns
10mA | GCLK
PLL te 3.690 3.686 5.249 | 5.695 | 6.252 | 6.072 | 6.454 | 5.695 | 6.252 | 6.072 | 6.454 | ns
GCLK | t, 3.249 3.266 4,641 | 5.008 | 5.513 | 5.361 | 5.696 | 5.008 | 5.513 | 5.361 | 5.696 | ns
12mA | GCLK
PLL teo 3.672 3.668 5.228 | 5.673 | 6.229 | 6.049 | 6.431 | 5.673 | 6.229 | 6.049 | 6.431 | ns
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Table 1-73. EP3SL150 Column Pins Output Timing Parameters (Part 4 of 7)
=5 k] Fast Model c2 c3 c4 c4L 13 14 4L
Stall{gard gg Clock | . ol vee v T L vee L vee Lvec | vee | v |y | Units
o5 S | Industrial | Commercial | {5y | 417y | 15y | 1.7v | 08v [ 13V | 17v | 13V | 08V
GCLK |ty 3.559 3.576 5.096 | 5.515 | 6.079 | 5.927 | 6.262 | 5.515 | 6.079 | 5.927 | 6.262 | ns
2mA | GCLK
PLL teo 4.069 3.978 5.683 | 6.384 | 6.795 | 6.615 | 6.997 | 6.384 | 6.795 | 6.615|6.997 | ns
GCOLK | t, 3.347 3.364 4.777 | 5.158 | 5.687 | 5.535 | 5.870 | 5.158 | 5.687 | 5.535 | 5.870 | ns
4mA | GCLK
PLL teo 3.786 3.766 5.364 | 5.871 | 6.403 | 6.223 | 6.605 | 5.871 | 6.403 | 6.223 | 6.605 | ns
GCOLK | t, 3.322 3.339 4.710 | 5.098 | 5.620 | 5.468 | 5.803 | 5.098 | 5.620 | 5.468 | 5.803 | ns
6mA | GCLK
PLL teo 3.745 3.741 5.297 | 5.763 | 6.336 | 6.156 | 6.538 | 5.763 | 6.336 | 6.156 | 6.538 | ns
15V
GCOLK | t, 3.311 3.328 4.693 | 5.073 | 5.600 | 5.448 | 5.783 | 5.073 | 5.600 | 5.448 | 5.783 | ns
8mA | GCLK
PLL teo 3.734 3.730 5.280 | 5.742 | 6.316 | 6.136 | 6.518 | 5.742 | 6.316 | 6.136 | 6.518 | ns
GCOLK | t, 3.256 3.273 4.655 | 5.023 | 5.530 | 5.378 | 5.713 | 5.023 | 5.530 | 5.378 | 5.713 | ns
10mA | GCLK
PLL teo 3.679 3.675 5.242 | 5.688 | 6.246 | 6.066 | 6.448 | 5.688 | 6.246 | 6.066 | 6.448 | ns
GCOLK | t, 3.251 3.268 4.638 | 5.011 | 5,519 | 5.367 | 5.702 | 5.011 | 5.519 | 5.367 | 5.702 | ns
12mA | GCLK
PLL teo 3.674 3.670 5.225 | 5.676 | 6.235 | 6.055 | 6.437 | 5.676 | 6.235 | 6.055 | 6.437 | ns
GCOLK | t, 3.475 3.492 5.022 | 5.450 | 6.023 | 5.871 | 6.206 | 5.450 | 6.023 | 5.871 | 6.206 | ns
2mA | GCLK
PLL teo 3.959 3.894 5.609 | 6.283 | 6.739 | 6.559 | 6.941 | 6.283 | 6.739 | 6.559 | 6.941 | ns
GCOLK | t, 3.352 3.369 4.796 | 5.189 | 5.737 | 5.585 | 5.920 | 5.189 | 5.737 | 5.585 [ 5.920 | ns
4mA | GCLK
PLL teo 3.786 3.771 5.383 | 5.902 | 6.453 | 6.273 | 6.655 | 5.902 | 6.453 | 6.273 | 6.655 | ns
1.2V
GCOLK | t, 3.314 3.331 4.704 | 5.099 | 5.624 | 5.472 | 5.807 | 5.099 | 5.624 | 5.472 | 5.807 | ns
6mA | GCLK
PLL teo 3.737 3.733 5.291 | 5.764 | 6.340 | 6.160 | 6.542 | 5.764 | 6.340 | 6.160 | 6.542 | ns
GCOLK | t, 3.267 3.284 4.676 | 5.050 | 5.568 | 5.416 | 5.751 | 5.050 | 5.568 | 5.416 | 5.751 | ns
8mA | GCLK
PLL teo 3.690 3.686 5.263 | 5.715 | 6.284 | 6.104 | 6.486 | 5.715 | 6.284 | 6.104 | 6.486 | ns
GCOLK | t, 3.267 3.284 4.633 | 4998 | 5.499 | 5.347 | 5.682 | 4.998 | 5.499 | 5.347 | 5.682 | ns
8mA | GCLK
PLL teo 3.690 3.686 5.220 | 5.663 | 6.215 | 6.035 | 6.417 | 5.663 | 6.215 | 6.035 | 6.417 | ns
SSTL2 GCOLK | t, 3.264 3.281 4.630 | 4994 | 5.495 | 5.343 | 5.678 | 4.994 | 5.495 | 5.343 | 5.678 | ns
- 10mA
CLASS | GPCLLLK t, | 3.687 3.683 | 5.217 | 5.659 | 6.211 | 6.031 | 6.413 | 5.659 | 6.211 | 6.031 | 6.413 | ns
GCOLK | t, 3.262 3.279 4.630 | 4995 | 5.496 | 5.344 | 5.679 | 4.995 | 5.496 | 5.344 | 5679 | ns
12mA | GCLK
PLL teo 3.685 3.681 5.217 | 5.660 | 6.212 | 6.032 | 6.414 | 5.660 | 6.212 | 6.032 | 6.414 | ns
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Table 1-73. EP3SL150 Column Pins Output Timing Parameters (Part5 of 7)
=5 B Fast Model c2 | €3 | c4 caL I3 14 1L
1/0 oD .
=5 | Clock | E Units
Sandard | 35 § | mdustrial | commercial | £y | {5y | Y5 | {7V | 0%V | 15V | 137 | 197 | 0%V
SSTL2 GCLK | t, | 3.253 3.270 | 4.615 | 4.980 | 5.481 | 5.329 | 5.664 | 4.980 | 5.481 | 5.329 | 5.664 | ns
- 16mA
CLASS I GPCLLLK | 3676 | 3672 |5202 5645|6197 | 6.017 | 6.399 | 5.645 | 6.197 | 6.017 | 6399 | ns
GCLK | t, | 3.274 3.291 4.645 | 5.012 | 5515 | 5.363 | 5.698 | 5.012 | 5.515 | 5.363 | 5.698 | ns
4mA | GCLK
oL |t | 3697 3.693 |5.232 | 5.677 | 6.231 | 6.051 | 6.433 | 5.677 | 6.231 | 6.051 | 6.433 | ns
GCLK | t, | 3.270 3.287 | 4.643 | 5.010 | 5513 | 5.361 | 5.696 | 5.010 | 5.513 | 5.361 | 5.696 | ns
6mA | GCLK
pLL | | 3693 3.689 | 5.230 | 5.675 | 6.229 | 6.049 | 6.431 | 5.675 | 6.229 | 6.049 | 6.431 | ns
SSTLAB GCLK | t, | 3.259 3.276 | 4.633 | 5.000 | 5.504 | 5.352 | 5.687 | 5.000 | 5.504 | 5.352 | 5.687 | ns
i 8mA
CLASS | GPCLLLK | 3682 | 3678 |5220 5665|6220 | 6.040 | 6422 | 5.665 | 6.220 | 6.040 | 6.422 | ns
GCLK | t, | 3.248 3.265 | 4.620 | 4.987 | 5.491 | 5.339 | 5.674 | 4.987 | 5.491 | 5.339 | 5.674 | ns
10mA | GCLK
pLL | to | 3671 3.667 | 5.207 | 5.652 | 6.207 | 6.027 | 6.409 | 5.652 | 6.207 | 6.027 | 6.409 | ns
GCLK | t, | 3.248 3.265 | 4.620 | 4.987 | 5.491 | 5.339 | 5.674 | 4.987 | 5.491 | 5.339 | 5.674 | ns
12mA | GCLK
pLL | te | 3671 3.667 | 5.207 | 5.652 | 6.207 | 6.027 | 6.409 | 5.652 | 6.207 | 6.027 | 6.409 | ns
GCLK | t, | 3.254 3.271 4619 | 4.984 | 5.486 | 5.334 | 5.669 | 4.984 | 5.486 | 5.334 | 5669 | ns
8mA | GCLK
t, | 3.677 3.673 | 5.206 | 5.649 | 6.202 | 6.022 | 6.404 | 5.649 | 6.202 | 6.022 | 6.404 | ns
SSTL-18 PLL
CLASS I GCLK | t, | 3.257 3.274 | 4.627 | 4.994 | 5.498 | 5.346 | 5.681 | 4.994 | 5.498 | 5.346 | 5.681 | ns
16mA | GCLK
bl | ko | 3.680 3.676 |5.214 | 5.659 | 6.214 | 6.034 | 6.416 | 5.659 | 6.214 | 6.034 | 6.416 | ns
GCLK | t, | 3.278 3.295 | 4.654 | 5.023 | 5.528 | 5.376 | 5.711 | 5.023 | 5.528 | 5.376 | 5.711 | ns
4mA | GCLK
pLL |t | 3701 3.697 | 5.241 | 5.688 | 6.244 | 6.064 | 6.446 | 5.688 | 6.244 | 6.064 | 6.446 | ns
GCLK | t, | 3.264 3.281 4.644 | 5.013 | 5519 | 5.367 | 5.702 | 5.013 | 5.519 | 5.367 | 5.702 | ns
6mA | GCLK
bl |t | 3.687 3.683 | 5.231 | 5.678 | 6.235 | 6.055 | 6.437 | 5.678 | 6.235 | 6.055 | 6.437 | ns
SSTL1s GCLK | t, | 3.253 3.270 | 4.630 | 4.999 | 5.505 | 5.353 | 5.688 | 4.999 | 5.505 | 5.353 | 5.688 | ns
i 8mA
CLASS | GPCLLLK t, | 3.676 3.672 | 5.217 | 5.664 | 6.221 | 6.041 | 6.423 | 5.664 | 6.221 | 6.041 | 6.423 | ns
GCLK | t, | 3.252 3.269 | 4.633 | 5.003 | 5.509 | 5.357 | 5.692 | 5.003 | 5.509 | 5.357 | 5.692 | ns
10mA | GCLK
pLL | | 3675 3.671 5.220 | 5.668 | 6.225 | 6.045 | 6.427 | 5.668 | 6.225 | 6.045 | 6.427 | ns
GOLK | t, | 3.249 3.266 | 4.628 | 4.997 | 5.503 | 5.351 | 5.686 | 4.997 | 5.503 | 5.351 | 5.686 | ns
12mA | GCLK
pLL | o | 3672 3.668 |5.215 | 5.662 | 6.219 | 6.039 | 6.421 | 5.662 | 6.219 | 6.039 | 6.421 | ns

Stratix |l Device Handbook, Volume 2 © July 2010 Altera Corporation



Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics 1-129
1/0 Timing

Table 1-73. EP3SL150 Column Pins Output Timing Parameters (Part 6 of 7)

=5 B Fast Model c2 | €3 | c4 caL I3 14 1L
1/0 oD .
=5 | Clock | E Units
Senderd | 33 § | industria | commercial | Y5y | o8y | {7y | 35 | 0%V [179 | 157 | 197 | 05V
GOLK | t. | 3251 | 3268 | 4617 | 4983 | 5.486 | 5.334 | 5.669 | 4.983 | 5.486 | 5.334 | 5,669 | ns
8mA
ML GCLK Ly | s67a | 3670 | 5.204 | 5648 | 6.202 | 6.022 | 6.404 | 5.648 | 6.202 | 6.022 | 6.404 | ns
SSTL-15 PLL
CLASS I GCLK | t, | 3.254 3.271 4.624 | 4992 | 5.497 | 5.345 | 5.680 | 4.992 | 5.497 | 5.345 | 5.680 | ns
16mA
m GPCLLLK i, | 3677 | 3673 |5211|5657 |6.213|6.033 | 6415 | 5.657 | 6.213 | 6.033 | 6415 | ns
GOLK | &, | 3261 | 3278 | 4619|4983 | 5484 | 5332 | 5.667 | 4.983 | 5.484 | 5332 | 5.667 | ns
4mA
" GPCLLLK i, | 3684 | 3680 |5206 5648|6200 | 6.020 | 6.402 | 5.648 | 6.200 | 6.020 | 6.402 | ns
GOLK | t. | 3254 | 3271 | 4617 | 4982 | 5483 | 5.331 | 5.666 | 4.982 | 5.483 | 5.331 | 5.666 | ns
6mA
m GPCLLLK .| 3677 | 3673 |5204 5647 | 6199 | 6.019 | 6.401 |5.647 | 6.199 | 6.019 | 6.401 | ns
. GOLK | t. | 3246 | 3263 | 4609|4974 | 5476 | 5.324 | 5.659 | 4.974 | 5476 | 5324 | 5,659 | ns
HSTL 8mA
CLASS | GPCLLLK i, | 3669 | 3665 |5196 5639|6192 |6.012 |6.394 |5639 6192 |6.012|6394 | ns
GOLK | t. | 3249 | 3266 | 4612|4978 | 5480 | 5328 | 5.663 | 4.978 | 5.480 | 5.328 | 5.663 | ns
10mA
GPCLLLK .| 3672 | 3668 |5199 5643 |6.196 | 6.016 | 6.398 | 5.643 | 6.196 | 6.016 | 6.398 | ns
GOLK | t. | 3246 | 3263 | 4615|4981 | 5484 | 5332 | 5.667 | 4.981 | 5.484 | 5332 | 5.667 | ns
12mA
GPCLLLK | 3669 | 3665 |5202 5646|6200 | 6.020 | 6.402 | 5.646 | 6.200 | 6.020 | 6.402 | ns
. GOLK | t. | 3254 | 3271 | 4614|4979 | 5480 | 5.328 | 5.663 | 4.979 | 5.480 | 5.328 | 5.663 | ns
HSTL 16mA
CLASS I OO |t | 8677 | 3678|5201 | 5644|6196 | 6.016 | 6.398 | 5,644 6.196 | 6.016 | 6.398 | ns
GOLK | t. | 3266 | 3283 | 4627 |4.993 | 5495 | 5343 | 5.678 | 4.993 | 5.495 | 5343 | 5,678 | ns
4mA
GPCLLLK i, | 3689 | 3685 |5214 5658|6211 |6.031 | 6413 |5.658 | 6.211|6.031|6413 | ns
GOLK | t. | 3262 | 3279 | 4628|4995 | 5498 | 5346 | 5.681 | 4.995 | 5.498 | 5.346 | 5.681 | ns
6mA
GPCLLLK i, | 3685 | 3681 |5215|5660 |6.214 | 6.034 | 6416 | 5.660 | 6.214 | 6.034 | 6416 | ns
. GOLK | t. | 3258 | 3275 | 4624 |4.990 | 5493 | 5341 | 5.676 | 4.990 | 5.493 | 5341 | 5,676 | ns
HSTL 8mA
CLASS | S| w | a8t | 3677|5211 5655|6200 | 6.029 | 6411 | 5.655(6.209| 6.029 | 6411 | ns
GOLK | t. | 3251 | 3268 | 4617 | 4.983 | 5.486 | 5.334 | 5.669 | 4.983 | 5.486 | 5.334 | 5.669 | ns
10mA
GPCLLLK i, | 3674 | 3670 |5.204 5648|6202 | 6.022 | 6.404 | 5.648 | 6.202 | 6.022 | 6.404 | ns
GOLK | t. | 3252 | 3269 | 4624 |4.991 | 5496 | 5344 | 5.679 | 4.991 | 5.496 | 5344 | 5,679 | ns
12mA
GPCLLLK | 3675 | 3671 |5211 5656|6212 | 6.032 | 6414 | 5.656 | 6.212 | 6.032 | 6.414 | ns
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Table 1-73. EP3SL150 Column Pins Output Timing Parameters (Part7 of 7)
=5 8 Fast Model c2 c3 c4 caL I3 4 4L
Stall{gard gg Clock | . ol vee v T L vee L vee Lvec | vee | v |y | Units
°a & | Industrial | Commercial | 4%y | 417y | 15y | 13v | 09V |13V | 17v [ 17V | 08V
15V GCLK | t, | 3.250 3.267 4,605 | 4.969 | 5.470 | 5.318 | 5.653 | 4.969 | 5.470 | 5.318 | 5.653 | ns
HSTL 16mA | GCLK
CLASS I PLL to, | 3.673 3.669 5192 | 5.634 | 6.186 | 6.006 | 6.388 | 5.634 | 6.186 | 6.006 | 6.388 | ns
GCLK | t, | 3.269 3.286 4,641 | 5.010 | 5.516 | 5.364 | 5.699 | 5.010 | 5.516 | 5.364 | 5.699 | ns
4mA | GCLK
PLL ty | 3.692 3.688 5.228 | 5.675 | 6.232 | 6.052 | 6.434 | 5.675|6.232 | 6.052 | 6.434 | ns
GCLK | t, | 3.261 3.278 4,632 | 5.001 | 5.507 | 5.355 | 5.690 | 5.001 | 5.507 | 5.355 | 5.690 | ns
6mA | GCLK
PLL t, | 3.684 3.680 5.219 | 5.666 | 6.223 | 6.043 | 6.425 | 5.666 | 6.223 | 6.043 | 6.425 | ns
19y GCLK | t, | 3.262 3.279 4,640 | 5.010 | 5.516 | 5.364 | 5.699 | 5.010 | 5.516 | 5.364 | 5.699 | ns
HSTL 8mA | GCLK
GLASS | PLL t, | 3.685 3.681 5.227 | 5.675 | 6.232 | 6.052 | 6.434 | 5.675|6.232 | 6.052 | 6.434 | ns
GCLK | t, | 3.251 3.268 4,627 | 4.996 | 5.502 | 5.350 | 5.685 | 4.996 | 5.502 | 5.350 | 5.685 | ns
10mA | GCLK
PLL t, | 3.674 3.670 5.214 | 5.661 | 6.218 | 6.038 | 6.420 | 5.661 | 6.218 | 6.038 | 6.420 | ns
GCLK | t, | 3.251 3.268 4,627 | 4.996 | 5.503 | 5.351 | 5.686 | 4.996 | 5.503 | 5.351 | 5.686 | ns
12mA | GCLK
PLL to | 3.674 3.670 5.214 | 5.661 | 6.219 | 6.039 | 6.421 | 5.661 | 6.219 | 6.039 | 6.421 | ns
19y GCLK | t, | 3.272 3.289 4,643 | 5.011 | 5.516 | 5.364 | 5.699 | 5.011 | 5.516 | 5.364 | 5.699 | ns
HSTL 16mA | GCLK
CLASS I PLL to | 3.695 3.691 5.230 | 5.676 | 6.233 | 6.052 | 6.434 | 5.676 | 6.233 | 6.052 | 6.434 | ns
GCLK | t, | 3.375 3.392 4,688 | 5.045 | 5.541 | 5.389 | 5.724 | 5.045 | 5.541 | 5.389 | 5.724 | ns
3.0-VPCl |— GCLK
PLL to | 3.798 3.794 5.275 | 5.710 | 6.264 | 6.077 | 6.459 | 5.710 | 6.264 | 6.077 | 6.459 | ns
2.0 GCLK | t, | 3.375 3.392 4,688 | 5.045 | 5.541 | 5.389 | 5.724 | 5.045 | 5.541 | 5.389 | 5.724 | ns
PCI-X N GPCLLLK to | 3.798 3.794 5.275 | 5.710 | 6.264 | 6.077 | 6.459 | 5.710 | 6.264 | 6.077 | 6.459 | ns
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Table 1-74 lists the EP3SL150 row pins output timing parameters for single-ended
I/0 standards.
Table 1-74. EP3SL150 Row Pins Output Timing Parameters (Part 1 of 4)
=5 k] Fast Model c2 c3 c4 caL I3 14 4L
Stangard | S5 | Clock | § Vour | Vou= | Vou= | Veu= | Vo= | Veus | Veu= | Veus | Vo= | 0TS
33 § | imdustrial | Commercial | 17y | Y7y | 15V | 157 | 0%V [ 15V | 19V | 15V | 0%V
GCLK | t4 3.214 3.466 4819 | 5.204 | 5.693 | 5.566 | 5.831 | 5.325 | 5.817 | 5.689 | 5.913 | ns
4mA
GPCLLLK [ 1.420 1.606 1.985 | 2.065 | 2.256 | 2.277 | 2.285 | 2.167 | 2.360 | 2.380 | 2.277 | ns
3.3-V GCLK | t, 3.121 3.361 4,689 | 5.066 | 5.548 | 5.421 | 5.686 | 5.184 | 5.668 | 5.540 | 5.764 | ns
LVTTL 8mA [ GeoLK
PLL [ 1.354 1.535 1.87511.954 | 2.142 | 2.163 | 2.171 | 2.054 | 2.245 | 2.265 | 2.162 | ns
GCOLK | t, 3.042 3.271 4570 | 4.943 | 5.420 | 5.293 | 5.558 | 5.057 | 5.536 | 5.408 | 5.632 | ns
12mA | goLK
PLL teo 1.275 1.446 1.769 | 1.854 | 2.046 | 2.067 | 2.075| 1.955 | 2.145 | 2.165 | 2.062 | ns
GCLK | t4 3.224 3.470 4827 |5.209 | 5.697 | 5.570 | 5.835 | 5.331 | 5.821 | 5.693 | 5.917 | ns
4mA
3.3-V m GGLK too 1.422 1.613 1.989 | 2.071 | 2.265 | 2.286 | 2.294 | 2.175 | 2.372 | 2.392 | 2.289 | ns
LVCMOS PLL
GOLK | t4 3.046 3.275 4576 | 4.949 | 5.427 | 5.301 | 5.564 | 5.063 | 5.543 | 5.417 | 5.639 | ns
8mA
GPCLLLK teo 1.279 1.450 1.780 | 1.869 | 2.056 | 2.077 | 2.085 | 1.967 | 2.154 | 2.174 | 2.071 | ns
GOLK | t, 3.168 3.412 4,771 | 5.157 | 5.649 | 5.522 | 5.787 | 5.282 | 5.775 | 5.647 | 5.871 | ns
4mA | GCLK
PLL teo 1.381 1.567 1.952 | 2.034 | 2.222 | 2.243 | 2.251 | 2.135 | 2.326 | 2.346 | 2.243 | ns
3.0-V GOLK | t, 3.047 3.285 4,618 | 4.998 | 5.485 | 5.358 | 5.623 | 5.120 | 5.611 | 5.482 | 5.706 | ns
LVTTL 8mA [ GeoLK
PLL teo 1.280 1.455 1.815]1.892 | 2.077 | 2.098 | 2.106 | 1.993 | 2.181 | 2.200 | 2.097 | ns
GOLK | t4 3.010 3.242 4536 | 4.915|5.397 | 5.270 | 5.535 | 5.034 | 5.518 | 5.389 | 5.613 | ns
12mA 1 GCLK
PLL teo 1.243 1.417 1.75511.827 | 2.007 | 2.028 | 2.036 | 1.925 | 2.107 | 2.127 | 2.024 | ns
GCLK | t4 3.082 3.331 4,665 | 5.050 | 5.539 | 5.412 | 5.677 | 5.174 | 5.664 | 5.535 | 5.759 | ns
4mA
3.0-V m GPCLLLK too 1.302 1.479 1.850 | 1.927 | 2.113 | 2.134 | 2.142 | 2.026 | 2.217 | 2.236 | 2.133 | ns
LVCMOS
GOLK | t, 2.997 3.226 4502 | 4.876 | 5.358 | 5.231 | 5.496 | 4.994 | 5478 | 5.349 | 5.573 | ns
8mA | GCLK
PLL too 1.230 1.401 1.727 1 1.798 | 1.979 | 2.000 | 2.008 | 1.895 | 2.079 | 2.098 | 1.995 | ns
GCOLK | t, 3.194 3.448 4903 | 5.311 | 5.821 | 5.694 | 5.959 | 5.442 | 5.954 | 5.825 | 6.049 | ns
4mA
GPCLLLK teo 1.407 1.604 2.060 | 2.160 | 2.367 | 2.388 | 2.396 | 2.267 | 2.478 | 2.498 | 2.395 | ns
25V GCLK | t4 3.089 3.350 4,748 | 5.148 | 5.651 | 5.524 | 5.789 | 5.275 | 5.780 | 5.651 | 5.875 | ns
' 8mA
GPCLLLK teo 1.322 1.501 1.936 | 2.025 | 2.225 | 2.246 | 2.254 | 2.130 | 2.334 | 2.353 | 2.250 | ns
GCLK | t4 3.038 3.282 4,637 | 5.029 | 5.525 | 5.398 | 5.663 | 5.152 | 5.650 | 5.521 | 5.745 | ns
12mA | GoLK
PLL teo 1.265 1.457 1.852 1 1.939 | 2.134 | 2.155 | 2.163 | 2.041 | 2.239 | 2.259 | 2.156 | ns
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Table 1-74. EP3SL150 Row Pins Output Timing Parameters (Part 2 of 4)
=5 k] Fast Model c2 c3 c4 caL I3 14 4L
/0 9.:’% Clock £ Units
Sandard | 85 § | industrial | Commercial | o5y | Y5 | 5 | 5 | 088 [ 19V | 19V | 199 | 0B
GOLK | t, | 3.431 3.699 |5.291|5.740 | 6.296 | 6.169 | 6.434 | 5.882 | 6.438 | 6.310 | 6.534 | ns
2mA
GPCLLLK t, 1.655 1.850 |2.491 (2527 |2.770 | 2.796 | 2.799 | 2.776 | 2.888 | 2.913 | 2.805 | ns
GOLK | t, | 3.206 3.497 | 4.964|5.371|5.891 | 5.764 | 6.029 | 5.517 | 6.032 | 5.903 | 6.127 | ns
4mA
18V GPCLLLK too 1.430 1.648 |2.164 | 2.201 | 2.410 | 2.436 | 2.439 | 2.411 | 2.527 | 2.551 | 2.443 | ns
GOLK | t, | 3.141 3.395 |4.811|5.221|5.732 | 5.605 | 5.870 | 5.349 | 5.859 | 5.731 | 5.955 | ns
6mA
GPCLLLK t, 1.365 1546 |2.011[2.096 | 2.310 | 2.336 | 2.339 | 2.243 | 2.421 | 2.446 | 2.338 | ns
GOLK | t, | 3.081 3.321 | 4.734|5.127 | 5.635 | 5.508 | 5.773 | 5.254 | 5.765 | 5.637 | 5.861 | ns
8mA
GPCLLLK t, 1.327 1508 |1.937 | 2.043 | 2.244 | 2.270 | 2.273 | 2.148 | 2.349 | 2.374 | 2.266 | ns
GOLK | t, 3.342 3.617 | 5.201 | 5.653 | 6.224 | 6.097 | 6.362 | 5.789 | 6.362 | 6.234 | 6.458 | ns
2mA
GPCLLLK t 1.566 1,768 | 2.401|2.454 | 2.707 | 2.733 | 2.736 | 2.683 | 2.823 | 2.848 | 2.740 | ns
GOLK | t, 3.100 3.359 | 4.796 | 5.216 | 5.733 | 5.606 | 5.871 | 5.343 | 5.858 | 5.730 | 5.954 | ns
4mA
15V GPCLLLK 1, 1.343 1525 [1.996 | 2.096 | 2.313 | 2.339 | 2.342 | 2.237 | 2.422 | 2.447 | 2.339 | ns
GOLK | t,, 3.073 3.312 | 4.723 | 5.120 | 5.627 | 5.502 | 5.765 | 5.245 | 5.753 | 5.625 | 5.849 | ns
6mA
GPCLLLK t, 1.316 1499 [1.923(2.035 | 2.244 | 2.270 | 2.273 | 2.139 | 2.349 | 2.374 | 2.266 | ns
GOLK | t,, 3.064 3.303 | 4.701 | 5.102 | 5.608 | 5.483 | 5.746 | 5.227 | 5.731 | 5.606 | 5.827 | ns
8mA
GlfLLLK t, 1.297 1488 |1.905|2.010 | 2.225 | 2.251 | 2.254 | 2.121 | 2.330 | 2.355 | 2.247 | ns
GOLK | t, 3.285 3542 | 5.111|5.567 | 6.149 | 6.022 | 6.287 | 5.701 | 6.278 | 6.150 | 6.374 | ns
2mA
19V GlfLLLK 1, 1.509 1.693 |2.311|2.386 | 2.646 | 2.672 | 2.675 | 2.595 | 2.754 | 2.779 | 2.671 | ns
GOLK | t, 3.105 3.353 | 4.818 | 5.244 | 5.774 | 5.647 | 5.912 | 5.368 | 5.900 | 5.772 | 5.996 | ns
4mA | GOLK
TR 1.348 1529 [2.018|2.124 | 2.361 | 2.387 | 2.390 | 2.262 | 2.466 | 2.491 | 2.383 | ns
GOLK | t,, 3.036 3.270 | 4.620 | 5.004 | 5.495 | 5.369 | 5.631 | 5.123 | 5.614 | 5.488 | 5.708 | ns
8mA
SSTL-2 GlfLLLK t, 1.269 1445 |1.845(1.930 | 2.124 | 2.145 | 2.153 | 2.028 | 2.225 | 2.245 | 2.142 | ns
CLASS |
GOLK | t,, 3.031 3.266 | 4.617 | 5.002 | 5.493 | 5.367 | 5.628 | 5.122 | 5.613 | 5.487 | 5.706 | ns
12mA GOLK
TR 1.264 1.441 1.842 (1.928 | 2.122 | 2.143 | 2.151 | 2.027 | 2.224 | 2.244 | 2.141 | ns
SSTL-2 GOLK | t, 3.022 3.255 | 4.602 | 4.986 | 5.476 | 5.350 | 5.611 | 5.105 | 5.595 | 5.469 | 5.688 | ns
16mA GCLK
CLASS I oL | 1.255 1430 [1.827 (1.912 2.105 | 2.126 | 2.134 | 2.010 | 2.206 | 2.226 | 2.123 | ns
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1/0 Timing
Table 1-74. EP3SL150 Row Pins Output Timing Parameters (Part 3 of 4)
=5 s Fast Model c2 | €3 | c4 caL 13 14 4L
Stangara | 55 | Clock | £ Vour | Veu= | Veu= | Vous | Veu= | Veu= | Veu= | Veu= | Veu= | ™S
33 £ | Mmdustrial | Commercial | 255 | 15y | 157 | 14V | 05V | 19V | 147 | 13V | 03V
GCOLK | tg 3.042 3.277 4,629 | 5.031 | 5.512 | 5.397 | 5.647 | 5.135 | 5.631 | 5.516 | 5.724 | ns
4mA | GCLK
PLL teo 1.276 1.452 1.856 | 1.947 | 2.139 | 2.165 | 2.168 | 2.041 | 2.240 | 2.265 | 2.157 | ns
GCOLK | t5 3.027 3.263 4,626 | 5.030 | 5.511 | 5.396 | 5.646 | 5.133 | 5.629 | 5.514 | 5.722 | ns
6mA | GCLK
PLL teo 1.271 1.447 1.854 | 1.946 | 2.138 | 2.164 | 2.167 | 2.039 | 2.238 | 2.263 | 2.155 | ns
SSTL-18 GOLK | t, 3.016 3.251 4,609 | 5.020 | 5.501 | 5.386 | 5.636 | 5.116 | 5.620 | 5.505 | 5.713 | ns
CLASS | SmA | 6oLK t 1.260 1.436 1.844 1 1.936 | 2.128 | 2.154 | 2.157 | 2.030 | 2.229 | 2.254 | 2.146 | ns
PLL - . . . . . . . . . . .
GCOLK | tg 2.992 3.228 4,593 | 5.007 | 5.488 | 5.373 | 5.623 | 5.101 | 5.608 | 5.493 | 5.701 | ns
10mA | GoLK
PLL te 1.249 1.425 1.831 (1.923|2.1152.141 | 2144 | 2.018 | 2.217 | 2.242 | 2.134 | ns
GOLK | t, 2.992 3.227 4,592 | 5.007 | 5.488 | 5.373 | 5.623 | 5.100 | 5.608 | 5.493 | 5.701 | ns
12mA | GoLK
PLL te 1.249 1.424 1.831 (1.923 | 2115 | 2.141 | 2144 | 2.017 | 2.217 | 2.242 | 2.134 | ns
GCOLK | t5 3.002 3.236 4,590 | 5.004 | 5.483 | 5.368 | 5.618 | 5.095 | 5.602 | 5.487 | 5.695 | ns
8mA
SSTL-18 GOLK teo 1.257 1.431 1.830 (1.920 | 2.110 | 2.136 | 2.139 | 2.013 | 2.211 | 2.236 | 2.128 | ns
CLASS Il PLL
GOLK | t, 2.996 3.231 4589 |5.012 | 5.493 | 5.378 | 5.628 | 5.097 | 5.613 | 5.498 | 5.706 | ns
16mA | geoLK
PLL te 1.258 1.434 1.836 | 1.928 | 2.120 | 2.146 | 2.149 | 2.022 | 2.222 | 2.247 | 2.139 | ns
GOLK | t, 3.038 3.273 4,640 | 5.042 | 5.526 | 5.410 | 5.664 | 5.148 | 5.644 | 5.528 | 5.740 | ns
4mA | GCLK
PLL te 1.279 1.455 1.865|1.958 | 2.152 | 2.178 | 2.181 | 2.051 | 2.252 | 2.277 | 2.169 | ns
SSTL-15 GCOLK | tg 3.015 3.251 4,622 | 5.032 | 5.515 | 5.400 | 5.650 | 5.132 | 5.634 | 5.519 | 5.727 | ns
CLASS | | gma GOLK
PLL teo 1.265 1.441 1.854 ({1.948 | 2.142 | 2.168 | 2.171 | 2.042 | 2.243 | 2.268 | 2.160 | ns
GCOLK | ty 2.998 3.234 4,605 |5.019|5.502 | 5.387 | 5.637 | 5.114 | 5.621 | 5.506 | 5.714 | ns
8mA | GCLK
PLL te 1.254 1.429 1.84111.935 | 2.129 | 2.155 | 2.158 | 2.029 | 2.230 | 2.255 | 2.147 | ns

© July 2010 Altera Corporation

Stratix 11l Device Handbook, Volume 2




1-134

Chapter 1: Stratix lll Device Datasheet: DC and Switching Characteristics

1/0 Timing
Table 1-74. EP3SL150 Row Pins Output Timing Parameters (Part 4 of 4)
=5 k] Fast Model c2 c3 c4 caL I3 14 4L
Stangard | E B | Clock | § Vour | Vous | Vou= | Vou= | Veu= | Veus | Vou= | Veus | Vo= | 0TI
83 & | Industrial | Commercial | 173y | 1y | 13v | 13v | 08v | 1.3v | 1.7v | 17V | 08V
GOLK | tg, 3.017 3.249 4596 | 5.002 | 5.481 | 5.366 | 5.616 | 5.099 | 5.599 | 5.484 | 5.692 | ns
4mA | GCLK
pLL | te 1.264 1.437 1.829|11.918 | 2.108 | 2.134 | 2.137 | 2.012 | 2.208 | 2.233 | 2.125 | ns
GCLK | tg, 3.005 3.237 4587 | 5.001 | 5.480 | 5.365 | 5.615| 5.091 | 5.599 | 5.484 | 5.692 | ns
6mA | GCLK
pLL | te 1.257 1.431 1.827 1 1.917 | 2.107 | 2.133 | 2.136 | 2.011 | 2.208 | 2.233 | 2.125 | ns
|1_|38T\|f GCLK | t,, 2.992 3.225 4578 |4.994 | 5.473 | 5.358 | 5.608 | 5.083 | 5.592 | 5.477 | 5.685 | ns
8mA
CLASS | GPCLLLK te 1.248 1.423 1.820 | 1.910 | 2.100 | 2.126 | 2.129 | 2.004 | 2.201 | 2.226 | 2.118 | ns
GCLK | t,, 2.994 3.227 4581 |4.997 | 5.477 | 5.362 | 5.612 | 5.086 | 5.595 | 5.480 | 5.688 | ns
10mA | GoLK
pLL |t 1.251 1.425 1.823 1 1.913|2.104 | 2.130 | 2.133 | 2.007 | 2.204 | 2.229 | 2.121 | ns
GCLK | t, 2.987 3.222 4579 |5.000 | 5.480 | 5.365 | 5.615 | 5.086 | 5.600 | 5.485 | 5.693 | ns
12mA | GoLK
pLL | te 1.247 1.422 1.825(1.916 | 2.107 | 2.133 | 2.136 | 2.010 | 2.209 | 2.234 | 2.126 | ns
1.8-V GCLK | tg, 2.993 3.226 4574 14.997 | 5.476 | 5.361 | 5.611 | 5.077 | 5.594 | 5.479 | 5.687 | ns
HSTL 16mA | GoLK
CLASS II pLL | te 1.255 1.430 1.823 (1.913|2.103 | 2.129 | 2.132 | 2.006 | 2.203 | 2.228 | 2.120 | ns
GCLK | t,, 3.024 3.256 4607 | 5.012 | 5.492 | 5.377 | 5.627 | 5.111 | 5.610 | 5.495 | 5.703 | ns
4mA | GOLK 1.270 1.443 1.838|1.928 | 2.119 | 2.145 | 2.148 | 2.021 | 2.219 | 2.244 | 2.136
PLL te . . . . . . . . . . . ns
1H§T\I{ GCLK | t,, 3.012 3.246 4603 | 5.014 | 5.494 | 5.379 | 5.629 | 5.108 | 5.613 | 5.498 | 5.706 | ns
6mA
CLASS | GPCLLLK te 1.264 1.438 1.839|1.930 | 2.121 | 2.147 | 2.150 | 2.023 | 2.222 | 2.247 | 2.139 | ns
GCLK | t, 3.008 3.241 4597 | 5.009 | 5.489 | 5.374 | 5.624 | 5.102 | 5.607 | 5.492 | 5.700 | ns
8mA | GCLK
pLL | te 1.260 1.434 1.834 |1 1.925|2.116 | 2.142 | 2.145 | 2.018 | 2.216 | 2.241 | 2.133 | ns
GCLK | t,, 3.023 3.255 4618 | 5.028 | 5.511 | 5.396 | 5.646 | 5.125 | 5.629 | 5.514 | 5.722 | ns
4mA | GCLK
pLL | te 1.272 1.445 1.851|1.944 |1 2.138 | 2.164 | 2.167 | 2.037 | 2.238 | 2.263 | 2.155 | ns
1H§T\I{ GCLK | t,, 3.011 3.243 4.607 | 5.019 | 5.502 | 5.387 | 5.637 | 5.114 | 5.620 | 5.505 | 5.713 | ns
6mA
CLASS | GPCLLLK te 1.263 1.437 1.842 1 1.935|2.129 | 2.155 | 2.158 | 2.028 | 2.229 | 2.254 | 2.146 | ns
GCLK | t,, 3.007 3.241 4611 |5.027 | 5.511 | 5.396 | 5.646 | 5.120 | 5.630 | 5.515 | 5.723 | ns
SmA | GOLK 1.262 1.437 1.84911.943 | 2.138 | 2.164 | 2.167 | 2.037 | 2.239 | 2.264 | 2.156
PLL 1o . . . . . . . . . . . ns
GOLK | tg, 3.142 3.376 4672 |5.050 | 5.535|5.409 | 5.670 | 5.171 | 5.656 | 5.530 | 5.749 | ns
3.0-VPCl | — | goLK
pLL | te 1.375 1.551 1.897 | 1.976 | 2.164 | 2.185 | 2.193 | 2.076 | 2.267 | 2.287 | 2.184 | ns
3.0V GCLK | t, 3.142 3.376 4672 |5.050 | 5.535|5.409 | 5.670 | 5.171 | 5.656 | 5.530 | 5.749 | ns
PCI-X N GPCLLLK te 1.375 1.551 1.897 | 1.976 | 2.164 | 2.185 | 2.193 | 2.076 | 2.267 | 2.287 | 2.184 | ns
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Table 1-75 through Table 1-75 list the maximum I/O timing parameters for EP3SL150
devices for differential I/O standards.

Table 1-75 lists the EP3SL150 column pins input timing parameters for differential
I/0 standards.

Table 1-75. EP3SL150 Column Pins Input Timing Parameters (Part 1 of 2)

g Fast Model c2 c3 c4 caL 13 4 L
1/0 Standard Clock | E Units
§ | Industrial | Commercial | 3%y | Py | YTV | 19V | 0%V | 15 | 19V | 19V | 03V
woLx L | 0978 [ 1006 [-1151]-1135]-1.286] 1233 -1594 |-1098 [ -1.339 [1.193[-1632 | ns
DS t, | 1.104 1152 | 1.371 | 1.387 | 1564 | 1502 | 1.860 | 1.361 | 1.634 | 1.471 | 1.898 | ns
GOLK |t | 0.967 1.001 | 1.885 | 2.230 | 2.404 | 2.293 | 2.197 | 2.284 | 2.556 | 2.353 | 2.249 | ns
PLL |, | -0.707 -0.719 | -1.450 | -1.735 | -1.855 | -1.769 | -1.669 | -1.780 | -1.984 | -1.818 | -1.718 | ns
soL || 0978 | 1006 |-1151-1135[-1286 | -1.233 | 1594 |-1098 | -1.339 | -1193 | -1632 | ns
VINLLUDS t, | 1.104 1152 | 1.371 | 1.387 | 1564 | 1502 | 1.860 | 1.361 | 1.634 | 1.471 | 1.898 | ns
GOLK |t | 0.967 1.001 | 1.885 | 2.230 | 2.404 | 2.293 | 2.197 | 2.284 | 2.556 | 2.353 | 2.249 | ns
PLL | t, | -0.707 -0.719 | -1.450 | -1.735 | -1.855 | -1.769 | -1.669 | -1.780 | -1.984 | -1.818 | -1.718 | ns
coL Lt | 0978 | 1006 |-1151]-1135|-1.286 1233 | -1594 |-1098 | -1.339 | 1193|1632 | ns
RSDS t, | 1.104 1152 | 1.371 | 1.387 | 1564 | 1502 | 1.860 | 1.361 | 1.634 | 1.471 | 1.898 | ns
GOLK | to | 0.967 1.001 | 1.885 | 2.230 | 2.404 | 2.293 | 2.197 | 2.284 | 2.556 | 2.353 | 2.249 | ns
PLL [t | -0.707 | -0.719 |-1.450|-1.735|-1.855|-1.769 | -1.669 | -1.780 | -1.984 | -1.818 [ -1.718 | ns
t, | -0794 | -0.829 |-1.228-1.334|-1.445-1.387 | -1.743 | -1.333 | -1.443 | -1.391 | -1.786 | ns
?'ZF_F\ERHE'\T'['AL BoLK t, | 0913 0.967 | 1.416 | 1546 | 1.677 | 1.610 | 1.964 | 1.554 | 1.684 | 1.621 | 2.007 | ns
CLASS | GOLK |t | 1.151 1178 | 1.808 | 2.031 | 2.245 | 2.139 | 2.048 | 2.049 | 2.266 | 2.155 | 2.095 | ns
PLL [t | -0.898 | -0.904 |-1.405]|-1.576|-1.742|-1.661|-1.565 | -1.587 | -1.753 | -1.668 | -1.609 | ns
t, | -0794 | -0.829 |-1.228-1.334|-1.445-1.387 | -1.743 | -1.333 | -1.443 | -1.391 | -1.786 | ns
?'ZF_F\ERHE'\T'['AL SCK T 0913 0.967 | 1.416 | 1546 | 1.677 | 1.610 | 1.964 | 1.554 | 1.684 | 1.621 | 2.007 | ns
CLASS I GOLK |t | 1.151 1178 | 1.808 | 2.031 | 2.245 | 2.139 | 2.048 | 2.049 | 2.266 | 2.155 | 2.095 | ns
PLL [t | -0.898 | -0.904 |-1.405]|-1.576|-1.742|-1.661|-1.565 | -1.587 | -1.753 | -1.668 | -1.609 | ns
t, | -0.802 | -0.841 |-1.238|-1.345|-1.461[-1.403 | -1.759 | -1.344 | -1.458 | -1.406 | -1.801 | ns
?'SF_FVERHE'\T'['AL soLK t, | 0.921 0979 | 1.426 | 1557 | 1.693 | 1.626 | 1.980 | 1.565 | 1.699 | 1.636 | 2.022 | ns
CLASS | GOLK | to | 1.143 1166 | 1.798 | 2.020 | 2229 | 2.123 | 2.032 | 2.038 | 2.251 | 2.140 | 2.080 | ns
PLL | t, | -0.890 -0.892 | -1.395 | -1.565 | -1.726 | -1.645 | -1.549 | -1.576 | -1.738 | -1.653 | -1.594 | ns
t, | -0.802 | -0.841 |-1.238-1.345|-1.461[-1.403 | -1.759 | -1.344 | -1.458 | -1.406 | -1.801 | ns
?'SF_F\ERHE'\T'['AL ST 002 0979 | 1.426 | 1557 | 1.693 | 1.626 | 1.980 | 1.565 | 1.699 | 1.636 | 2.022 | ns
CLASS I GOLK |t | 1.143 1166 | 1.798 | 2.020 | 2229 | 2.123 | 2.032 | 2.038 | 2.251 | 2.140 | 2.080 | ns
PLL | t, | -0.890 -0.892 | -1.395 | -1.565 | -1.726 | -1.645 | -1.549 | -1.576 | -1.738 | -1.653 | -1.594 | ns
t, | -0.814 | -0.852 |-1.247|-1.356 | -1.480 | -1.422 | -1.778 | -1.355 | -1.476 | -1.424 [ -1.819 | ns
?'g_F\ERHE'\T'['AL SO T 0aa 0.990 | 1.436 | 1568 | 1.712 | 1.645 | 1.999 | 1576 | 1.717 | 1.654 | 2.040 | ns
CLASS | GOLK |t | 1.131 1155 | 1.789 | 2.009 | 2210 | 2.104 | 2.013 | 2.027 | 2.233 | 2122 | 2.062 | ns
PLL | t, | -0.878 -0.881 | -1.385| -1.554 | -1.707 | -1.626 | -1.530 | -1.565 | -1.720 | -1.635 | -1.576 | ns
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Table 1-75. EP3SL150 Column Pins Input Timing Parameters (Part 2 of 2)
% Fast Model c2 c3 c4 caL 13 4 L
vosinert 608 £ st | commersiat| Yo | Yoy | Yo | Vg | g | Ve | Vs | Ve | |
t, | -0.814 | -0.852 |-1.247|-1.356 | -1.480 | -1.422 | -1.778 | -1.355 | -1.476 | -1.424 [ -1.819 | ns
?'g_F\ERHE'\T'['AL SO T 0aa 0.990 | 1.436 | 1568 | 1.712 | 1.645 | 1.999 | 1576 | 1.717 | 1.654 | 2.040 | ns
CLASS Ii GOLK | to | 1.131 1155 | 1.789 | 2.009 | 2210 | 2.104 | 2.013 | 2.027 | 2.233 | 2122 | 2.062 | ns
PLL [t | -0.878 | -0.881 |-1.385]-1.554 |-1.707 | -1.626 | -1.530 | -1.565 | -1.720 | -1.635 | -1.576 | ns
coL L | 0802 | 0841 [-1238-1345|-1.461|-1.403 | -1759 | -1344 | -1.458 | 1.406 | 1801 | ns
?I'SF_F\EF;?['AL t, | 0.921 0979 | 1.426 | 1557 | 1.693 | 1.626 | 1.980 | 1.565 | 1.699 | 1.636 | 2.022 | ns
CLASS | GOLK |t | 1.143 1166 | 1.798 | 2.020 | 2.229 | 2.123 | 2.032 | 2.038 | 2.251 | 2.140 | 2.080 | ns
PLL |t | -0.890 | -0.892 |[-1.395|-1.565 |-1.726 |-1.645 | -1.549 | -1576 | -1.738 | -1.653 | -1.594 | ns
t, | -0.802 | -0.841 |-1.238-1.345|-1.461[-1.403 | -1.759 | -1.344 | -1.458 | -1.406 | -1.801 | ns
1D|5F-F\/E§§¥[|AL SCK T 0921 0.979 | 1.426 | 1557 | 1.693 | 1.626 | 1.980 | 1.565 | 1.699 | 1.636 | 2.022 | ns
CLASS I GOLK |t | 1.143 1166 | 1.798 | 2.020 | 2229 | 2.123 | 2.032 | 2.038 | 2.251 | 2.140 | 2.080 | ns
PLL | t, | -0.890 -0.892 | -1.395 | -1.565 | -1.726 | -1.645 | -1.549 | -1.576 | -1.738 | -1.653 | -1.594 | ns
t, | -0.814 | -0.852 |-1.247|-1.356 | -1.480 | -1.422 | -1.778 | -1.355 | -1.476 | -1.424 [ -1.819 | ns
?'SF_F\EFS‘E'E'AL SO T 0aa 0.990 | 1.436 | 1568 | 1.712 | 1.645 | 1.999 | 1576 | 1.717 | 1.654 | 2.040 | ns
CLASS | GOLK | to | 1.131 1155 | 1.789 | 2.009 | 2210 | 2.104 | 2.013 | 2.027 | 2.233 | 2122 | 2.062 | ns
PLL [t | -0.878 | -0.881 |-1.385]-1.554|-1.707 | -1.626 | -1.530 | -1.565 | -1.720 | -1.635 | -1.576 | ns
t, | -0814 | -0.852 |-1.247|-1.356 | -1.480 | -1.422 | -1.778 | -1.355 | -1.476 | -1.424 | -1.819 | ns
?';_F\Eggﬁ['“ SOLK T 0983 0.990 | 1.436 | 1568 | 1.712 | 1.645 | 1.999 | 1.576 | 1.717 | 1.654 | 2.040 | ns
CLASS I GOLK |t | 1.131 1155 | 1.789 | 2.009 | 2210 | 2.104 | 2.013 | 2.027 | 2.233 | 2122 | 2.062 | ns
PLL | t, | -0.878 -0.881 | -1.385| -1.554 | -1.707 | -1.626 | -1.530 | -1.565 | -1.720 | -1.635 | -1.576 | ns
t, | -0.821 | -0.858 |-1.259|-1.361|-1.480 |-1.424 | -1.777 | -1.359 | -1.471 | -1.422 [ -1.815 | ns
B'SF_F\EF;?['AL SCLK T 0940 0.996 | 1.449 | 1576 | 1.715 | 1.648 | 2.003 | 1.583 | 1.717 | 1.653 | 2.041 | ns
CLASS | GOLK |t | 1.124 1149 | 1.777 | 2.004 | 2210 | 2.102 | 2.014 | 2.023 | 2.238 | 2.124 | 2.066 | ns
PLL [t | -0.871 | -0.875 |-1.372|-1.546|-1.704 | -1.623 | -1.526 | -1.558 | -1.720 | -1.636 | -1.575 | ns
coL L | 0821 | 0858 | 1259 |-1361)-1.480 | 1424|1777 | -1359 | -1.471| 1422 [ 1815 | ns
g_'gf\fggﬁ['“ t, | 0.940 0.996 | 1.449 | 1576 | 1.715 | 1.648 | 2.003 | 1.583 | 1.717 | 1.653 | 2.041 | ns
CLASS I GOLK |t | 1.124 1149 | 1.777 | 2.004 | 2210 | 2.102 | 2.014 | 2.023 | 2.238 | 2.124 | 2.066 | ns
PLL [t | -0.871 | -0.875 |-1.372|-1.546|-1.704 | -1.623 | -1.526 | -1.558 | -1.720 | -1.636 | -1.575 | ns
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Table 1-76 lists the EP3SL150 row pins input timing parameters for differential I/O
standards.

Table 1-76. EP3SL150 Row Pins Input Timing Parameters (Part 1 of 2)

% Fast Model c2 c3 ca caL 13 14 1L
I/0 Standard | Clock | E Units
e - - v = v = v = v = v = V = V = V = V =
S | Industrial | Commercial | 5y | 1Ty | 15y | 19v | 0.9v | 1.3v | 13v | 19V | 09V
SOLK t, | -0.919 -0.950 |-1.021{-0.981 |-1.115 | -1.070 | -1.404 | -0.940 | -1.066 | -1.023 | -1.442 | ns
DS t, | 1.043 1.092 1.245 | 1.237 | 1.395 | 1.339 | 1.672 | 1.207 | 1.358 | 1.303 | 1.711 | ns
GOLK | tw | 0.959 0.987 1.949 | 2.324 | 2.527 | 2.403 | 2.334 | 2.384 | 2.507 | 2.470 | 2.387 | ns
PLL | 1 | -0.698 -0.708 |-1.513|-1.828 | -1.977 | -1.881 | -1.804 | -1.875 | -2.032 | -1.933 | -1.853 | ns
SOLK t, | -0.919 -0.950 |-1.021{-0.981 | -1.115 | -1.070 | -1.404 | -0.940 | -1.066 | -1.023 | -1.442 | ns
VINLLYDS t, | 1.043 1.092 1.245 | 1.237 | 1.395 | 1.339 | 1.672 | 1.207 | 1.358 | 1.303 | 1.711 | ns
GOLK | tw | 0.959 0.987 1.949 | 2.324 | 2.527 | 2.403 | 2.334 | 2.384 | 2.507 | 2.470 | 2.387 | ns
PLL | 1 | -0.698 -0.708 |-1.513|-1.828 | -1.977 | -1.881 | -1.804 | -1.875 | -2.032 | -1.933 | -1.853 | ns
SOLK t, | -0.919 -0.950 |-1.021{-0.981 | -1.115 | -1.070 | -1.404 | -0.940 | -1.066 | -1.023 | -1.442 | ns
208 t, | 1.043 1.092 1.245 | 1.237 | 1.395 | 1.339 | 1.672 | 1.207 | 1.358 | 1.303 | 1.711 | ns
GOLK | tw | 0.959 0.987 1.949 | 2.324 | 2.527 | 2.403 | 2.334 | 2.384 | 2.507 | 2.470 | 2.387 | ns
PLL | ¢, | -0698 | -0.708 |-1.513|-1.828 |-1.977 |-1.881|-1.804 | -1.875 |-2.032 |-1.933 | -1.853 | ns
t, | -0.724 -0.765 |-1.113 |-1.210 | -1.304 | -1.254 | -1.583 | -1.211 | -1.303 | -1.255 | -1.626 | ns
DIFFERENTIAL GOLK
b t, | 0.841 0.898 1.302 | 1.420 | 1.535 | 1.474 | 1.802 | 1.429 | 1.543 | 1.483 | 1.846 | ns
HSTL CLASS | | Golk | tw | 1.154 1.172 1.862 | 2.100 | 2.338 | 2.219 | 2.155 | 2.117 | 2.360 | 2.238 | 2.203 | ns
PLL | 1 | -0.900 -0.902 | -1.458 | -1.649 | -1.837 | -1.746 | -1.674 | -1.657 | -1.847 | -1.753 | -1.718 | ns
t, | -0.724 -0.765 |-1.113 |-1.210 | -1.304 | -1.254 | -1.583 | -1.211 | -1.303 | -1.255 | -1.626 | ns
DIFFERENTIAL | GCLK
b t, | 0.841 0.898 1.302 | 1.420 | 1.535 | 1.474 | 1.802 | 1.429 | 1.543 | 1.483 | 1.846 | ns
HSTL cLASS I | Golk | & | 1.154 1.172 1.862 | 2.100 | 2.338 | 2.219 | 2.155 | 2.117 | 2.360 | 2.238 | 2.203 | ns
PLL | t, | -0.900 -0.902 |-1.458 | -1.649 | -1.837 | -1.746 | -1.674 | -1.657 | -1.847 | -1.753 | -1.718 | ns
t, | -0.733 -0.777 | -1.122 | -1.220 | -1.320 | -1.270 | -1.599 | -1.220 | -1.319 | -1.271 | -1.642 | ns
DIFFERENTIAL GOLK
il t, | 0.850 0.910 1.311 | 1.430 | 1.551 | 1.490 | 1.818 | 1.438 | 1.559 | 1.499 | 1.862 | ns
HSTL CLASS | | GOLK | tw | 1.145 1.160 1.853 | 2.090 | 2.322 | 2.203 | 2.139 | 2.108 | 2.344 | 2.222 | 2.187 | ns
PLL | 1 | -0.891 -0.890 |-1.449 | -1.639 | -1.821 | -1.730 | -1.658 | -1.648 | -1.831 | -1.737 | -1.702 | ns
t, | -0.733 -0.777 | -1.122 | -1.220 | -1.320 | -1.270 | -1.599 | -1.220 | -1.319 | -1.271 | -1.642 | ns
GOLK
10'5FFVERENT'AL t, | 0.850 0.910 1.311 | 1.430 | 1.551 | 1.490 | 1.818 | 1.438 | 1.559 | 1.499 | 1.862 | ns
HSTL CLASS I | GoLK | tw | 1.145 1.160 1.853 | 2.090 | 2.322 | 2.203 | 2.139 | 2.108 | 2.344 | 2.222 | 2.187 | ns
PLL | 1 | -0.891 -0.890 |-1.449 | -1.639 | -1.821 | -1.730 | -1.658 | -1.648 | -1.831 | -1.737 | -1.702 | ns
t, | -0.747 -0.789 |-1.131|-1.230 | -1.338 | -1.288 | -1.617 | -1.231 | -1.336 | -1.288 | -1.659 | ns
GOLK
?'gF\/ERENT'AL t, | 0.864 0.922 1.321 | 1.440 | 1.569 | 1.508 | 1.836 | 1.449 | 1.576 | 1.516 | 1.879 | ns
HSTL cLASS | | GoLK | tw | 1.131 1.148 1.840 | 2.080 | 2.304 | 2.185 | 2.121 | 2.097 | 2.327 | 2.205 | 2.170 | ns
PLL | 1 | -0.877 -0.878 | -1.437 | -1.629 | -1.803 | -1.712 | -1.640 | -1.637 | -1.814 | -1.720 | -1.685 | ns
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Table 1-76. EP3SL150 Row Pins Input Timing Parameters (Part 2 of 2)
% Fast Model c2 c3 ca caL 13 14 1L
I/0 Standard | Clock | E Units
§ | Industrial | Commercial | feey | ey | feef | fe | g | feg | fug ) fug ) gug
t, | -0.747 -0.789 |-1.131{-1.230 | -1.338 | -1.288 | -1.617 | -1.231 | -1.336 | -1.288 | -1.659 | ns
DIFFERENTIAL GCLK
ot t, | 0.864 0.922 1.321 | 1.440 | 1.569 | 1.508 | 1.836 | 1.449 | 1.576 | 1.516 | 1.879 | ns
HSTL CLASS Il | GoLK | tw | 1.131 1148 | 1.840 | 2.080 | 2.304 | 2.185 | 2.121 | 2.097 | 2.327 | 2.205 | 2.170 | ns
PLL | t, | -0.877 -0.878 | -1.437 | -1.629 | -1.803 | -1.712 | -1.640 | -1.637 | -1.814 | -1.720 | -1.685 | ns
t, | -0.733 -0.777 | -1.122-1.220 | -1.320 | -1.270 | -1.599 | -1.220 | -1.319 | -1.271 | -1.642 | ns
DIFFERENTIAL GCLK
il t, | 0.850 0910 | 1.311 | 1.430 | 1.551 | 1.490 | 1.818 | 1.438 | 1.559 | 1.499 | 1.862 | ns
SSTLCLASS | | GolK | tw | 1.145 1160 | 1.853 | 2.090 | 2.322 | 2.203 | 2.139 | 2.108 | 2.344 | 2.222 | 2.187 | ns
PLL | t, | -0.891 -0.890 |-1.449 | -1.639 | -1.821 | -1.730 | -1.658 | -1.648 | -1.831 | -1.737 | -1.702 | ns
t, | -0.733 -0.777 | -1.122-1.220 | -1.320 | -1.270 | -1.599 | -1.220 | -1.319 | -1.271 | -1.642 | ns
GOLK
5"5FFVERENT'AL t, | 0.850 0.910 1311 | 1.430 | 1.551 | 1.490 | 1.818 | 1.438 | 1.559 | 1.499 | 1.862 | ns
SSTLGLASS 11 | GoLk | tw | 1145 1160 | 1.853 | 2.090 | 2.322 | 2.203 | 2.139 | 2.108 | 2.344 | 2.222 | 2.187 | ns
PLL | 1 | -0.891 -0.890 |-1.449 | -1.639 | -1.821 | -1.730 | -1.658 | -1.648 | -1.831 | -1.737 | -1.702 | ns
t, | -0.747 -0.789 |-1.131{-1.230 | -1.338 | -1.288 | -1.617 | -1.231 | -1.336 | -1.288 | -1.659 | ns
GOLK
?'gFVERENT'AL t, | 0.864 0.922 1.321 | 1.440 | 1.569 | 1.508 | 1.836 | 1.449 | 1.576 | 1.516 | 1.879 | ns
SSTLCLASS | | GOLK | tw | 1.131 1148 | 1.840 | 2.080 | 2.304 | 2.185 | 2.121 | 2.097 | 2.327 | 2.205 | 2.170 | ns
PLL | 1 | -0.877 -0.878 | -1.437|-1.629 | -1.803 | -1.712 | -1.640 | -1.637 | -1.814 | -1.720 | -1.685 | ns
t, | -0.747 -0.789 |-1.131{-1.230 | -1.338 | -1.288 | -1.617 | -1.231 | -1.336 | -1.288 | -1.659 | ns
GOLK
?'gFVERENT'AL t, | 0.864 0.922 1.321 | 1.440 | 1.569 | 1.508 | 1.836 | 1.449 | 1.576 | 1.516 | 1.879 | ns
SSTL CLASS Il | GoLk | tw | 1.131 1148 | 1.840 | 2.080 | 2.304 | 2.185 | 2.121 | 2.097 | 2.327 | 2.205 | 2.170 | ns
PLL | ¢, | -0.877 -0.878 | -1.437 | -1.629 | -1.803 | -1.712 | -1.640 | -1.637 | -1.814 | -1.720 | -1.685 | ns
t, | -0.756 -0.798 | -1.145|-1.241 | -1.345 | -1.296 | -1.623 | -1.238 | -1.337 | -1.291 | -1.661 | ns
GOLK
g'gF\ERENT'AL t, | 0.873 0.931 1336 | 1.454 | 1579 | 1.518 | 1.847 | 1.459 | 1.582 | 1.521 | 1.886 | ns
SSTLCLASS | | GolK | tw | 1.122 1139 | 1.825 | 2.064 | 2.293 | 2.173 | 2.110 | 2.086 | 2.321 | 2.197 | 2.163 | ns
PLL | 1 | -0.868 -0.869 | -1.422 | -1.611|-1.789 | -1.698 | -1.625 | -1.623 | -1.805 | -1.711 | -1.674 | ns
t, | -0.756 -0.798 | -1.145 | -1.241 | -1.345 | -1.296 | -1.623 | -1.238 | -1.337 | -1.291 | -1.661 | ns
GOLK
g'gFVERENT'AL t, | 0.873 0.931 1336 | 1.454 | 1579 | 1.518 | 1.847 | 1.459 | 1.582 | 1.521 | 1.886 | ns
SSTL CLASS Il | GoLK | tw | 1.122 1139 | 1.825 | 2.064 | 2.293 | 2.173 | 2.110 | 2.086 | 2.321 | 2.197 | 2.163 | ns
PLL | 1 | -0.868 -0.869 | -1.422 | -1.611|-1.789 | -1.698 | -1.625 | -1.623 | -1.805 | -1.711 | -1.674 | ns
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Table 1-77. EP3SL150 Column Pins Output Timing Parameters (Part 1 of 4)

Table 1-77 lists the EP3SL150 column pins output timing parameters for differential
I/0 standards.

=5 % Fast Model c2 c3 ca caL 13 14 14L
1/0 Standard .“-:’g Clock E Units
35 § | idustial | commeroial | {5 | 157 | 15V | 15V | 057 | 157 | 137 | 157 | 05V
GOLK | t, | 3.100 3.330 |4.687 |5.079 | 5.586 | 5.447 | 5.731 | 5.200 | 5.706 | 5.570 | 5.803 | ns
LVDS_E_1R GOLK
oL | | 1308 1.480 |1.885|1.978|2.188 |2.199 | 2.226 | 2.081 | 2.293 | 2.303 | 2.211 | ns
GOLK | t, | 3.096 3.333 | 4.734 | 5.134 | 5.648 | 5.509 | 5.793 | 5.259 | 5.772 | 5.636 | 5.869 | ns
LVDS_E_3R — [ GoK
oL | | 1304 1.483 |1.932|2.033|2.250 | 2.261 | 2.288 | 2.140 | 2.359 | 2.369 | 2.277 | ns
MINI- GCLK | t, | 3.100 3.330 |4.687 |5.079 | 5.586 | 5.447 | 5.731 | 5.200 | 5.706 | 5.570 | 5.803 | ns
LVDS_E_1R - GPCLLLK t, | 1.308 1.480 |1.885|1.978|2.188 | 2.199 | 2.226 | 2.081 | 2.293 | 2.303 | 2.211 | ns
MINI- GOLK | t, | 3.096 3.333 | 4.734 | 5.134 | 5.648 | 5.509 | 5.793 | 5.259 | 5.772 | 5.636 | 5.869 | ns
LVDS_E_3R - GPCLLLK t, | 1.304 1.483 |1.932 | 2.033|2.250 | 2.261 | 2.288 | 2.140 | 2.359 | 2.369 | 2.277 | ns
GOLK | t, | 3.100 3.330 |4.687 |5.079 | 5.586 | 5.447 | 5.731 | 5.200 | 5.706 | 5.570 | 5.803 | ns
RSDS_E_1R — | GOLK
oL | | 1308 1.480 |1.885|1.978|2.188 |2.199 | 2.226 | 2.081 | 2.293 | 2.303 | 2.211 | ns
GOLK | t, | 3.096 3.333 | 4.734 | 5.134 | 5.648 | 5.509 | 5.793 | 5.259 | 5.772 | 5.636 | 5.869 | ns
RSDS_E_3R — | GoLK
oL | | 1304 1.483 [1.932|2.033|2.250 | 2.261 | 2.288 | 2.140 | 2.359 | 2.369 | 2.277 | ns
GOLK | t, | 3.127 3.363 |4.758 | 5.157 | 5.670 | 5.531 | 5.815 | 5.280 | 5.792 | 5.656 | 5.889 | ns
4mA | GCLK
ol | W | 1335 1513 | 1.956 | 2.056 | 2.272 | 2.283 | 2.310 | 2.161 | 2.379 | 2.389 | 2.297 | ns
GOLK | t, | 3.117 3.353 | 4.748 | 5.146 | 5.660 | 5.521 | 5.805 | 5.269 | 5.782 | 5.646 | 5.879 | ns
6mA
GlfLLLK t, | 1.325 1.503 | 1.946 | 2.045 | 2.262 | 2.273 | 2.300 | 2.150 | 2.369 | 2.379 | 2.287 | ns
?'ZFF\ERHE'\T'['AL GOLK | t, | 3.117 3.353 | 4.751|5.150 | 5.664 | 5.525 | 5.809 | 5.274 | 5.787 | 5.651 | 5.884 | ns
| 8mA
CLASS | GlfLLLK t, | 1.325 1.503 | 1.949 | 2.049 | 2.266 | 2.277 | 2.304 | 2.155 | 2.374 | 2.384 | 2.292 | ns
GOLK | t, | 3.110 3.347 | 4.744 | 5144 | 5.658 | 5.519 | 5.803 | 5.267 | 5.781 | 5.645 | 5.878 | ns
10mA GCLK
oL | | 1318 1.497 | 1.942 | 2.043 | 2.260 | 2.271 | 2.298 | 2.148 | 2.368 | 2.378 | 2.286 | ns
GOLK | t, | 3.109 3.345 | 4.741 | 5141 | 5.655 | 5.516 | 5.800 | 5.264 | 5.777 | 5.641 | 5.874 | ns
12mA GCLK
oL | | 1317 1.495 |1.939 | 2.040 | 2.257 | 2.268 | 2.295 | 2.145 | 2.364 | 2.374 | 2.282 | ns
DIFFERENTIAL GOLK | t, | 3.131 3.367 |4.762 |5.161 | 5.674 | 5535 | 5.819 | 5.284 | 5.797 | 5.661 | 5.894 | ns
1.2-V HSTL 16mA [ GoLK
CLASS II oL | b | 1:339 1517 | 1.960 | 2.060 | 2.276 | 2.287 | 2.314 | 2.165 | 2.384 | 2.394 | 2.302 | ns
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Table 1-77. EP3SL150 Column Pins Output Timing Parameters (Part 2 of 4)
=5 B Fast Model c2 | c3 | c4 caL I3 14 1L
I/0 Standard 22 | clock | E Units
35 E | maustia | commercial | 355 | FY | {75 | 15V | 0%V [ 15V | 19V |17V | 0%V
GOLK | 1 3.121 3.356 | 4.741 5138 | 5.649 | 5.510 | 5.794 | 5.260 | 5.770 | 5.634 | 5.867 | ns
4mA
GPCLLLK to 1.329 1.506 |1.939|2.037 | 2.251 | 2.262 | 2.289 | 2.141 | 2.357 | 2.367 | 2.275 | ns
GCLK | t, 3.116 3.352 | 4.741]5.138 | 5.650 | 5.511 | 5.795 | 5.261 | 5.772 | 5.636 | 5.869 | ns
6mA
GPCLLLK teo 1.324 1.502 | 1.939|2.037 | 2.252 | 2.263 | 2.290 | 2.142 | 2.359 | 2.369 | 2.277 | ns
DIFFERENTIAL
1.5-V HSTL GOLK | 1, 3.114 3.350 |4.740 | 5.137 | 5.648 | 5.509 | 5.793 | 5.260 | 5.771 | 5.635 | 5.868 | ns
| 8mA
CLASS | GPCLLLK to 1.322 1.500 |1.938 |2.036 | 2.250 | 2.261 | 2.288 | 2.141 | 2.358 | 2.368 | 2.276 | ns
GOLK | 1, 3.106 3.341 | 4.730 | 5.127 | 5.639 | 5.500 | 5.784 | 5.250 | 5.761 | 5.625 | 5.858 | ns
10mA | oLk
oL | o 1.314 1.491 1.928 | 2.026 | 2.241 | 2.252 | 2.279 | 2.131 | 2.348 | 2.358 | 2.266 | ns
GOLK | 1 3.107 3.343 | 4.736 | 5.134 | 5.647 | 5.508 | 5.792 | 5.258 | 5.770 | 5.634 | 5.867 | ns
12mA | GeLK
pLL | o 1.315 1.493 |1.934 |2.033|2.249 | 2.260 | 2.287 | 2.139 | 2.357 | 2.367 | 2.275 | ns
DIFFERENTIAL GOLK | 1 3.106 3.340 [4.719 | 5.115|5.625 | 5.486 | 5.770 | 5.237 | 5.746 | 5.610 | 5.843 | ns
1.5-V HSTL 16mA | GoLK
CLASS 1| pLL | o 1.314 1.490 |1.917 | 2.014|2.227 | 2.238 | 2.265 | 2.118 | 2.333 | 2.343 | 2.251 | ns
GOLK | 1, 3.118 3.353 | 4.737 | 5.133 | 5.643 | 5.504 | 5.788 | 5.256 | 5.765 | 5.629 | 5.862 | ns
4mA
GPCLLLK to 1.326 1.503 | 1.935|2.032|2.245|2.256 | 2.283 | 2.137 | 2.352 | 2.362 | 2.270 | ns
GOLK | 1, 3.114 3.350 | 4.738 | 5.135 | 5.647 | 5.508 | 5.792 | 5.258 | 5.769 | 5.633 | 5.866 | ns
6mA
GPCLLLK t 1.322 1.500 |1.936 | 2.034 | 2.249 | 2.260 | 2.287 | 2.139 | 2.356 | 2.366 | 2.274 | ns
DIFFERENTIAL
1.8-V HSTL GOLK | 1 3.104 3.339 [ 4.727 | 5124 | 5.635 | 5.496 | 5.780 | 5.247 | 5.757 | 5.621 | 5.854 | ns
8mA
CLASS | GCLK to 1.312 1.489 |1.925|2.023 |2.237 | 2.248 | 2.275 | 2.128 | 2.344 | 2.354 | 2.262 | ns
PLL
GCLK | t, 3.102 3.337 | 4.725|5.121 | 5.633 | 5.494 | 5.778 | 5.245 | 5.755 | 5.619 | 5.852 | ns
10mA | geLK
pLL | o 1.310 1.487 |1.923 | 2.020 | 2.235 | 2.246 | 2.273 | 2.126 | 2.342 | 2.352 | 2.260 | ns
GOLK | 1, 3.102 3.338 | 4.728 | 5.126 | 5.638 | 5.499 | 5.783 | 5.249 | 5.761 | 5.625 | 5.858 | ns
12mA 1 GCLK
pLL | b 1.310 1.488 |1.926 | 2.025 | 2.240 | 2.251 | 2.278 | 2.130 | 2.348 | 2.358 | 2.266 | ns
DIFFERENTIAL GOLK | t, 3.106 3.341 | 4.725|5.121|5.632 | 5.493 | 5.777 | 5.244 | 5.754 | 5.618 | 5.851 | ns
1.8-V HSTL 16mA | goLk
CLASS Il oL | o 1.314 1.491 1.923 | 2.020 | 2.234 | 2.245 | 2.272 | 2.125 | 2.341 | 2.351 | 2.259 | ns
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Table 1-77. EP3SL150 Column Pins Output Timing Parameters (Part 3 of 4)
=5 B Fast Model c2 | c3 | c4 caL I3 14 1L
I/0 Standard 9.:’? Clock | E Units
35 § | st | commerciar | o | oy | Y5 | 157 |08V [ 197 | 197 | 197 | 057
GOLK | t, | 3.132 3.370 |4.770 | 5.169 | 5.682 | 5.543 | 5.827 | 5.292 | 5.804 | 5.668 | 5.901 | ns
4mA
GPCLLLK t, | 1.340 1520 | 1.968 | 2.068 | 2.284 | 2.295 | 2.322 [ 2.173 | 2.391 | 2.401 | 2.309 | ns
GCLK | t, | 3.118 3.356 | 4.758 | 5.158 | 5.672 | 5.533 | 5.817 | 5.282 | 5.795 | 5.659 | 5.892 | ns
6mA | GCLK
oL | b | 1.326 1506 | 1.956 | 2.057 | 2.274 | 2.285 | 2.312 [ 2.163 | 2.382 | 2.392 [ 2.300 | ns
?lsF_F\EngAL GCLK | t, | 3.106 3.343 | 4.741 5140 | 5.654 | 5515 | 5.799 | 5.264 | 5.777 | 5.641 | 5.874 | ns
| 8mA
CLASS | GPCLLLK t, | 1.314 1493 | 1.939 | 2.039 | 2.256 | 2.267 | 2.294 | 2.145 | 2.364 | 2.374 | 2.282 | ns
GCLK | t, | 3.106 3.343 | 4.744 | 5144 | 5.658 | 5519 | 5.803 | 5.268 | 5.782 | 5.646 | 5.879 | ns
10mA GOLK
oL | b | 1:314 1493 | 1.942 | 2.043 | 2.260 | 2.271 | 2.298 | 2.149 | 2.369 | 2.379 | 2.287 | ns
GOLK | t, | 3.102 3.339 |4.737|5.136 | 5.651 | 5.512 | 5.796 | 5.261 | 5.774 | 5.638 | 5.871 | ns
12mA | GoLK
oL | b | 1:310 1489 |1.935|2.035|2.253 | 2.264 | 2.291 [ 2.142 | 2.361 | 2.371 [ 2.279 | ns
GCLK | t, | 3.106 3.341 | 4.730 | 5.127 | 5.639 | 5.500 | 5.784 | 5.250 | 5.761 | 5.625 | 5.858 | ns
DIFFERENTIAL | 8mA [ GoLK
1 5.V SSTL oL | ke | 1314 1491 | 1.928 | 2.026 | 2.241 | 2.252 | 2.279 | 2.131 | 2.348 | 2.358 | 2.266 | ns
CLASS Il GCLK | t, | 3107 | 3.343 |4.738]5.137 |5.650 | 5511 ]5.795 | 5.260 | 5.773 | 5.637 | 5.870 | ns
16mA GOLK
oL | e | 1315 1493 | 1.936 | 2.036 | 2.252 | 2.263 | 2.290 | 2.141 | 2.360 | 2.370 | 2.278 | ns
GOLK | t, | 3.135 3.373 | 4.769 | 5.167 | 5.680 | 5.541 | 5.825 | 5.291 | 5.802 | 5.666 | 5.899 | ns
4mA
GPCLLLK t, | 1.343 1523 | 1.967 | 2.066 | 2.282 | 2.293 | 2.320 | 2.172 | 2.389 | 2.399 | 2.307 | ns
GOLK | t, | 3.124 3.361 |4.757 | 5.155 | 5.668 | 5.529 | 5.813 | 5.279 | 5.790 | 5.654 | 5.887 | ns
6mA | GCLK
oL | b | 1:332 1511 | 1.955 | 2.054 | 2.270 | 2.281 | 2.308 | 2.160 | 2.377 | 2.387 [ 2.295 | ns
?_';_F\EF;?['AL GCLK | t, | 3.119 3.357 |4.757 | 5.156 | 5.669 | 5.530 | 5.814 | 5.280 | 5.792 | 5.656 | 5.889 | ns
8mA
CLASS | GPCLLLK t, | 1.327 1507 | 1.955|2.055|2.271 | 2.282 | 2.309 | 2.161 | 2.379 | 2.389 | 2.297 | ns
GOLK | t, | 3.105 3.342 | 4.739|5.137 | 5.650 | 5.511 | 5.795 | 5.261 | 5.774 | 5.638 | 5.871 | ns
10mA GOLK
oL | e | 1313 1492 | 1.937 | 2.036 | 2.252 | 2.263 | 2.290 | 2.142 | 2.361 | 2.371 [ 2.279 | ns
GOLK | t, | 3.103 3.340 |4.737 | 5.135 | 5.648 | 5.509 | 5.793 | 5.259 | 5.771 | 5.635 | 5.868 | ns
12mA GCLK
oL | e | 1311 1490 |1.935|2.034 | 2.250 | 2.261 | 2.288 | 2.140 | 2.358 | 2.368 | 2.276 | ns
GOLK | t, | 3.107 3.342 | 4.729 | 5.125 | 5.636 | 5.497 | 5.781 | 5.248 | 5.758 | 5.622 | 5.855 | ns
DIFFERENTIAL | 8mA [ GoLK
18-V SSTL oL | b | 1315 1492 | 1.927 | 2.024 | 2.238 | 2.249 | 2.276 | 2.129 | 2.345 | 2.355 | 2.263 | ns
CLASS Il GCLK | t, | 3107 | 3.343 |4.737|5.135|5.648 | 5509 |5.793 | 5.259 | 5.7715.635 | 5.868 | ns
16mA | GoLK
oL | b | 1315 1493 | 1.935|2.034 | 2.250 | 2.261 | 2.288 | 2.140 | 2.358 | 2.368 | 2.276 | ns
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Table 1-77. EP3SL150 Column Pins Output Timing Parameters (Part 4 of 4)
=< % Fast Model c2 | €3 | ca caL 13 14 4L
1/0 Standard 9.:’? Clock | E Units
35 § | tmiustrial | Commercial | 5 | Yoy | {5y | 5 | 0%V | 15 | 159 | 197 | 0%y
GCLK | t, 3.123 3.360 |4.753 |5.150 | 5.662 | 5.523 | 5.807 | 5.274 | 5.784 | 5.648 | 5.881 | ns
8mA
GPCLLLK too 1.331 1.510 |1.951 |2.049|2.264 | 2.275|2.302 | 2.155 | 2.371 | 2.381 | 2.289 | ns
DIFFERENTIAL
9 5.\ SSTL GOLK | 1 3.123 3.360 |4.753 |5.150 | 5.662 | 5.523 | 5.807 | 5.274 | 5.784 | 5.648 | 5.881 | ns
10mA
CLASS | GPCLLLK too 1.331 1.510 |1.951|2.049|2.264 | 2.275|2.302 | 2.155 | 2.371 | 2.381 | 2.289 | ns
GCLK | t,, 3.113 3.350 |4.743|5.140 | 5.652 | 5.513 | 5.797 | 5.264 | 5.775 | 5.639 | 5.872 | ns
12mA | GCLK
pLL | b 1.321 1.500 |1.941|2.039|2.254 | 2.265 | 2.292 | 2.145| 2.362 | 2.372 | 2.280 | ns
DIFFERENTIAL GCLK | t, 3.106 3.342 |4.729|5.125 | 5.636 | 5.497 | 5.781 | 5.248 | 5.758 | 5.622 | 5.855 | ns
2.5-V SSTL 16mA | geoLK
CLASS Il oLl | o 1.314 1.492 |1.927 | 2.024 | 2.238 | 2.249 | 2.276 | 2.129 | 2.345 | 2.355 | 2.263 | ns
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Table 1-78 lists the EP3SL150 row pins output timing parameters for differential I/O

standards.

Table 1-78. EP3SL150 Row Pins Output Timing Parameters (Part 1 of 3)

=5 g Fast Model c2 | €3 | c4 caL I3 14 1L
1/0 Standard 1‘-:’% Clock | £ Units
3= e - . v = v = v = v = v = v = v = V = V =
=1 S | Industrial | Commercial | /Ty | 13y [ 13v | 15v | 08v | 13V | 13v | 1.9V | 0.9V
GOLK | t,, | 2.711 2.894 | 4.033|4.387|4.843 | 4.717 | 4.978 | 4.486 | 4.943 | 4.816 | 5.035 | ns
LVDS — GCLK
pLL | to| 0934 1.059 | 1.248 |1.300|1.459 | 1.480 | 1.491 | 1.379 | 1.542 | 1.561 | 1.459 | ns
GCLK | t, | 3.106 3.342 | 4.709|5.107 | 5.611 | 5.475 | 5.730 | 5.229 | 5.736 | 5.599 | 5.802 | ns
LVDS_E_1R — | GCLK
pLL | to| 1.326 1.503 | 1.919|2.016|2.222 | 2.235|2.238 | 2.120 | 2.330 | 2.340 | 2.222 | ns
GCLK | t, | 3.088 3.332 | 4.747|5.153 | 5.665 | 5.529 | 5.784 | 5.280 | 5.797 | 5.660 | 5.863 | ns
LVDS_E_3R — |GCLK
pLL | to| 1.308 1.493 | 1.957 | 2.062 | 2.276 | 2.289 | 2.292 | 2.171 | 2.391 | 2.401 | 2.283 | ns
GOLK | t,, | 2.711 2.894 | 4.033|4.387|4.843 | 4.717 | 4.978 | 4.486 | 4.943 | 4.816 | 5.035 | ns
MINI-LVDS — | GCLK
bl | to| 0934 1.059 | 1.248|1.300|1.459 | 1.480 | 1.491 | 1.379 | 1.542 | 1.561 | 1.459 | ns
-~ GCLK | t, | 3.106 3.342 | 4.709|5.107 | 5.611 | 5.475 | 5.730 | 5.229 | 5.736 | 5.599 | 5.802 | ns
LVDS_E_1R o GlfLLLK t, | 1.326 1.503 | 1.919|2.016|2.222 | 2.235|2.238 | 2.120 | 2.330 | 2.340 | 2.222 | ns
- GCLK | t, | 3.088 3.332 | 4.747|5.153 | 5.665 | 5.529 | 5.784 | 5.280 | 5.797 | 5.660 | 5.863 | ns
LVDS_E_3R o GlfLLLK t, | 1.308 1.493 | 1.957 | 2.062 | 2.276 | 2.289 | 2.292 | 2.171 | 2.391 | 2.401 | 2.283 | ns
GOLK | t,, | 2.711 2.894 | 4.033|4.387 | 4.843 | 4.717 | 4978 | 4.486 | 4.943 | 4.816 | 5.035 | ns
RSDS — GCLK
pLL | to| 0934 1.059 | 1.248 | 1.300 | 1.459 | 1.480 | 1.491 | 1.379 | 1.542 | 1.561 | 1.459 | ns
GCLK | t, | 3.106 3.342 | 4.709|5.107 | 5.611 | 5.475 | 5.730 | 5.229 | 5.736 | 5.599 | 5.802 | ns
RSDS_E_1R — | GOLK
pLL | to| 1.326 1.503 | 1.919|2.016|2.222 | 2.235|2.238 | 2.120 | 2.330 | 2.340 | 2.222 | ns
GCLK | t, | 3.088 3.332 | 4.747 | 5.153 | 5.665 | 5.529 | 5.784 | 5.280 | 5.797 | 5.660 | 5.863 | ns
RSDS_E_3R — | GCLK
pLL |t | 1.308 1.493 | 1.957 | 2.062 | 2.276 | 2.289 | 2.292 | 2.171 | 2.391 | 2.401 | 2.283 | ns
GCLK | t, | 3.132 3.375 | 4.783|5.187 | 5.698 | 5.562 | 5.817 | 5.313 | 5.826 | 5.689 | 5.892 | ns
4mA | GCLK
pLL | to | 1352 1.536 | 1.993 | 2.096 | 2.309 | 2.322 | 2.325 | 2.204 | 2.420 | 2.430 | 2.312 | ns
DIFFERENTIAL GOLK | t, | 3.118 3.361 | 4.770 | 5.174 | 5.685 | 5.549 | 5.804 | 5.299 | 5.813 | 5.676 | 5.879 | ns
1.2V 6mA | GCLK
HSTL CLASS | pLL | to| 1.338 1522 | 1.980 | 2.083 | 2.296 | 2.309 | 2.312 | 2.190 | 2.407 | 2.417 | 2.299 | ns
GOLK | t, | 3.114 3.357 | 4.768 | 5.174 | 5.686 | 5.550 | 5.805 | 5.299 | 5.815 | 5.678 | 5.881 | ns
8mA | GCLK
pLL |t | 1.334 1518 | 1.978|2.083|2.297 | 2.310 | 2.313 | 2.190 | 2.409 | 2.419 | 2.301 | ns

© July 2010 Altera Corporation

Stratix 11l Device Handbook, Volume 2




1-144 Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics

1/0 Timing
Table 1-78. EP3SL150 Row Pins Output Timing Parameters (Part 2 of 3)
=5 B Fast Model c2 | €3 | c4 caL I3 14 1L
I/0Standard | £5 | Clock | E Units
35 § | Industrial | Commercial | %% | Yoy | %Y | {5y | 0%V | 157 | 19 [ 159 | 0%
GCLK | t,, | 3.130 3.372 | 4.769|5.171|5.680 | 5.544 | 5.799 | 5.296 | 5.808 | 5.671 | 5.874 | ns
4mA | GCLK
pLL | feo 1.350 1533 | 1.979|2.080 | 2.291 | 2.304 | 2.307 | 2.187 | 2.402 | 2.412 | 2.294 | ns
DIFFERENTIAL GOLK | t, | 3.119 3.362 | 4.765|5.167 | 5.677 | 5.541 | 5.796 | 5.293 | 5.805 | 5.668 | 5.871 | ns
1.5-V 6mA | GCLK
HSTL GLASS | pLL | feo 1.339 1523 | 1.975|2.076 | 2.288 | 2.301 | 2.304 | 2.184 | 2.399 | 2.409 | 2.291 | ns
GCLK | t, | 3.116 3.359 | 4.763 | 5.165 | 5.675 | 5.539 | 5.794 | 5.291 | 5.804 | 5.667 | 5.870 | ns
8mA | GCLK
pLL | feo 1.336 1520 |1.973|2.074 | 2.286 | 2.299 | 2.302 | 2.182 | 2.398 | 2.408 | 2.290 | ns
GCLK | t, | 3.127 3.369 | 4.764 | 5.166 | 5.674 | 5.538 | 5.793 | 5.291 | 5.802 | 5.665 | 5.868 | ns
4mA | GCLK
pLL |t 1.347 1530 |1.974|2.075|2.285|2.298 | 2.301 | 2.182 | 2.396 | 2.406 | 2.288 | ns
GCLK | t, | 3.117 3.360 |4.762|5.164 |5.673 | 5.537 | 5.792 | 5.290 | 5.802 | 5.665 | 5.868 | ns
6mA | GCLK
pLL |t 1.337 1.521 1.972 | 2.073 | 2.284 | 2.297 | 2.300 | 2.181 | 2.396 | 2.406 | 2.288 | ns
GCLK | t, | 3.103 3.346 | 4.747|5.149 | 5.659 | 5.523 | 5.778 | 5.275 | 5.787 | 5.650 | 5.853 | ns
8mA | GCLK 957
DIFFERENTIAL pLL |t | 1328 1507 | 1.957 | 2.058 | 2.270 | 2.283 | 2.286 | 2.166 | 2.381 | 2.391 | 2.273 | ns
1.8-V
HSTL CLASS | GCLK | t, | 3.100 3.342 | 4.743|5.145|5.655 | 5.519 | 5.774 | 5.271 | 5.783 | 5.646 | 5.849 | ns
10mA | GCLK
pLL | fo 1.320 1.503 | 1.953|2.054 | 2.266 | 2.279 | 2.282 | 2.162 | 2.377 | 2.387 | 2.269 | ns
GCLK | t, | 3.097 3.340 |4.744|5.148|5.658 | 5.522 | 5.777 | 5.274 | 5.787 | 5.650 | 5.853 | ns
12mA | GCLK
pLL |t 1.317 1.501 1.954 | 2.057 | 2.269 | 2.282 | 2.285 | 2.165 | 2.381 | 2.391 | 2.273 | ns
GCLK | t,, | 3.098 3.340 | 4.734 | 5.136 | 5.645 | 5.509 | 5.764 | 5.261 | 5.773 | 5.636 | 5.839 | ns
16mA | GCLK
pLL | feo 1.318 1.501 1.944 | 2.045 | 2.256 | 2.269 | 2.272 | 2.152 | 2.367 | 2.377 | 2.259 | ns
GCLK | t, | 3.147 3.393 | 4.805|5.209 | 5.721 | 5.585 | 5.840 | 5.335 | 5.849 | 5.712 | 5.915| ns
4mA | GCLK
pLL |t 1.367 1554 | 2.015|2.118|2.332 | 2.345 | 2.348 | 2.226 | 2.443 | 2.453 | 2.335 | ns
DIFFERENTIAL GCLK | t, | 3.123 3.369 | 4.787 | 5.192 | 5.704 | 5.568 | 5.823 | 5.318 | 5.834 | 5.697 | 5.900 | ns
1.5-V 6mA | GCLK
SSTL CLASS | pLL | feo 1.343 1530 |1.997 | 2.101 | 2.315|2.328 | 2.331 | 2.209 | 2.428 | 2.438 | 2.320 | ns
GCLK | t, | 3.106 3.350 | 4.765 | 5.170 | 5.682 | 5.546 | 5.801 | 5.296 | 5.812 | 5.675 | 5.878 | ns
8mA | GCLK
pLL |t 1.326 1.511 1.975(2.079 | 2.293 | 2.306 | 2.309 | 2.187 | 2.406 | 2.416 | 2.298 | ns
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1/0 Timing
Table 1-78. EP3SL150 Row Pins Output Timing Parameters (Part 3 of 3)
=5 B Fast Model c2 | €3 | c4 caL I3 14 1L
/0 Standard | £ 5 | Clock | E Units
35 § | tmdustrial | Commercial | 3% | %57 | Y57 | 197 | 0% | 197 | 197 | 197 | 097
GCLK | t,, | 3.151 3.396 4.805|5.209 | 5.720 | 5.584 | 5.839 | 5.335 | 5.849 | 5.712 | 5.915| ns
4mA | GCLK
PLL te 1.371 1.557 2.015(2.118 | 2.331 | 2.344 | 2.347 | 2.226 | 2.443 | 2.453 | 2.335 | ns
GCLK | t, | 3.136 3.381 4791 |5.194 | 5.705 | 5.569 | 5.824 | 5.320 | 5.834 | 5.697 | 5.900 | ns
6mA | GCLK
PLL teo 1.356 1.542 2.001 [ 2.103 | 2.316 | 2.329 | 2.332 | 2.211 | 2.428 | 2.438 | 2.320 | ns
GCOLK | t,, | 3.125 3.370 4786 | 5.191 | 5.702 | 5.566 | 5.821 | 5.317 | 5.832 | 5.695 | 5.898 | ns
8mA | GCLK
PLL te 1.345 1.531 1.996 | 2.100 | 2.313 | 2.326 | 2.329 | 2.208 | 2.426 | 2.436 | 2.318 | ns
DIFFERENTIAL GCLK | t,, | 3.105 3.350 4763 | 5.167 | 5.679 | 5.543 | 5.798 | 5.294 | 5.808 | 5.671 | 5.874 | ns
1.8-V 10mA | GCLK
SSTL CLASS | PLL teo 1.325 1.511 1.973 12.076 | 2.290 | 2.303 | 2.306 | 2.185 | 2.402 | 2.412 | 2.294 | ns
GCLK | t,, | 3.102 3.346 4759 | 5.164 | 5.675 | 5.539 | 5.794 | 5.290 | 5.805 | 5.668 | 5.871 | ns
12mA | GCLK
PLL teo 1.322 1.507 1.969 | 2.073 | 2.286 | 2.299 | 2.302 | 2.181 | 2.399 | 2.409 | 2.291 | ns
GCLK | t,, | 3.107 3.350 4750 | 5.152 | 5.661 | 5.525 | 5.780 | 5.277 | 5.789 | 5.652 | 5.855 | ns
8mA | GCLK
PLL teo 1.327 1.511 1.960 | 2.061 | 2.272 | 2.285 | 2.288 | 2.168 | 2.383 | 2.393 | 2.275 | ns
GCLK | t, | 3.100 3.343 4749 | 5.153 | 5.664 | 5.528 | 5.783 | 5.280 | 5.794 | 5.657 | 5.860 | ns
16mA | GCLK
PLL teo 1.320 1.504 1.959 | 2.062 | 2.275 | 2.288 | 2.291 | 2.171 | 2.388 | 2.398 | 2.280 | ns
GCLK | t, | 3.138 3.382 4,787 |1 5.190 | 5.700 | 5.564 | 5.819 | 5.316 | 5.829 | 5.692 | 5.895 | ns
8mA | GCLK
PLL teo 1.358 1.543 1.997 | 2.099 | 2.311 | 2.324 | 2.327 | 2.207 | 2.423 | 2.433 | 2.315 | ns
DIFFERENTIAL GCLK | t, | 3.120 3.365 4772|5175 |5.685 | 5.549 | 5.804 | 5.301 | 5.814 | 5.677 | 5.880 | ns
2.5-V 12mA | GCLK
SSTL CLASS | PLL teo 1.340 1.526 1.982 | 2.084|2.296 | 2.309 | 2.312 | 2.192 | 2.408 | 2.418 | 2.300 | ns
GCLK | t, | 3.106 3.349 4749 | 5.151 | 5.660 | 5.524 | 5.779 | 5.277 | 5.789 | 5.652 | 5.855 | ns
16mA | GCLK
PLL teo 1.326 1.510 1.959 | 2.060 | 2.271 | 2.284 | 2.287 | 2.168 | 2.383 | 2.393 | 2.275 | ns
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1/0 Timing

Table 1-79 and Table 1-80 list the EP3SL150 regional clock (RCLK) adder values that
must be added to the GCLK values. Use these adder values to determine I/O timing
when the I/O pin is driven using the regional clock. This applies to all I/O standards
supported by Stratix III devices.

Table 1-79 lists the EP3SL150 column pin delay adders when using the regional clock.

Table 1-79. EP3SL150 Column Pin Delay Adders for Regional Clock

Fast Model C2 C3 C4 caL 13 14 4L
T s | commercin | Yo | Yo | Yoy | Yo | sy | ey | Ve | Ve M |
RCLK input adder 0.198 0.152 0.22 | 0.258 | 0.27 | 0.262 | 0.393 | 0.244 | 0.271 | 0.261 | 0.495 | ns
RCLK PLL input adder 2.453 2.426 3.654 | 4.098 | 4.422 | 4224 | 4.664 | 4.106 | 4.447 | 4101 | 4707 | ns
RCLK output adder -0.374 -0.152 -0.216 | -0.232 | -0.248 | -0.227 | -0.367 | -0.11 | -0.127 | -0.106 | -0.303 | ns
RCLK PLL output adder -2.017 -1.798 -2.68 | -2.859 | -3.011 | -2.872 | -2.715 | -2.714 | -3.082 | -2.791 | -2.766 | ns
Table 1-80 lists the EP3SL150 row pin delay adders when using the regional clock.
Table 1-80. EP3SL150 Row Pin Delay Adders for Regional Clock
Fast Model C2 c3 c4 caL 13 14 4L
| et | commerir| Yo | Yo | Vg | Yoy | e | Yy | Ve | e | ey |
RCLK input adder 0.107 0.115 0.164 | 0.165 | 0.167 | 0.165 | 0.285 | 0.158 | 0.159 | 0.158 | 0.29 | ns
RCLK PLL input adder 0.074 0.075 0.116 | 0.123 | 0.129 | 0.126 | 0.218 | 0.114 | 0.118 | 0.114 | 0.223 | ns
RCLK output adder -0.093 -0.103 -0.137 | -0.136 | -0.133 | -0.134 | -0.257 | -0.125 | -0.121 | -0.122 | -0.261 | ns
RCLK PLL output adder | -0.063 -0.065 -0.097 | -0.102 | -0.103 | -0.102 | -0.198 | -0.088 | -0.089 | -0.088 | -0.202 | ns
EP3SL200 I/0 Timing Parameters
Table 1-81 through Table 1-84 list the maximum I/O timing parameters for EP3SL200
devices for single-ended I/0O standards.
Table 1-81 lists the EP3SL200 column pins input timing parameters for single-ended
I/0 standards.
Table 1-81. EP3SL200 Column Pins Input Timing Parameters (Part 1 of 4)
" g Fast Model c2 c3 c4 caL 13 4 4L
Standard | S0 § Industrial | Commercial | % | Y%y | 15y | {95 | 0%V | 1TV | 19V | 15V | 0% e
GOLK te | -1.137 -1.173 | -1.810 | -1.775 | -2.002 | -1.934 | -2.482 | -1.775 | -2.002 | -1.934 | -2.482 | ns
3.3V th 1.285 1.319 2.032 | 2.008 | 2.259 | 2.177 | 2.724 | 2.008 | 2.259 | 2.177 | 2724 | ns
LVTTL GOLK | tw | -1.465 -1.465 | -2.238 | -2.271 | -2.558 | -2.477 | -2.997 | -2.271 | -2.558 | -2.477 | -2.997 | ns
PLL | t, | 1.778 1.778 | 2.727 | 2.776 | 3.113 | 3.000 | 3.543 | 2.776 | 3.113 | 3.000 | 3.543 | ns
GOLK te | -1.137 -1.173 | -1.810 | -1.775 | -2.002 | -1.934 | -2.482 | -1.775 | -2.002 | -1.934 | -2.482 | ns
3.3-V t 1.285 1.319 2.032 | 2.008 | 2.259 | 2.177 | 2.724 | 2.008 | 2.259 | 2.177 | 2724 | ns
LVCMOS GCLK | tw | -1.465 -1.465 | -2.238 | -2.271 | -2.558 | -2.477 | -2.997 | -2.271 | -2.558 | -2.477 | -2.997 | ns
PLL | t, | 1.778 1.778 | 2.727 | 2.776 | 3.113 | 3.000 | 3.543 | 2.776 | 3.113 | 3.000 | 3.543 | ns
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Table 1-81. EP3SL200 Column Pins Input Timing Parameters (Part 2 of 4)
" % Fast Model c2 c3 c4 caL I3 14 L
standard | 0% | & | vt | commercin | Yo | Yoy | Vo | Vo | Mgy | Ve | Ve |V | M
-y t, | -1.148 -1.184 | -1.809 | -1.777 | -2.001 | -1.933 | -2.481 | -1.777 | -2.001 | -1.933 | -2.481 | ns
3.0V t, | 1.296 1.330 | 2.031 | 2.010 | 2.258 | 2.176 | 2.723 | 2.010 | 2.258 | 2.176 | 2.723 | ns
LVTTL GCLK | tw | -1.476 -1.476 | -2.237 | -2.273 | -2.557 | -2.476 | -2.996 | -2.273 | -2.557 | -2.476 | -2.996 | ns
PLL | t, | 1.789 1.789 | 2.726 | 2.778 | 3.112 | 2.999 | 3.542 | 2.778 | 3.112 | 2.999 | 3.542 | ns
-y t, | -1.148 -1.184 | -1.809 | -1.777 | -2.001 | -1.933 | -2.481 | -1.777 | -2.001 | -1.933 | -2.481 | ns
3.0V t, | 1.296 1.330 | 2.031 | 2.010 | 2.258 | 2.176 | 2.723 | 2.010 | 2.258 | 2.176 | 2.723 | ns
LVCMOS | oLk | t. | -1.476 -1476 | -2.237 | -2.273 | -2.557 | -2.476 | -2.996 | -2.273 | -2.557 | -2.476 | -2.996 | ns
PLL | t, | 1.789 1.789 | 2.726 | 2.778 | 3.112 | 2.999 | 3.542 | 2.778 | 3.112 | 2.999 | 3.542 | ns
-y t, | -1.143 -1.179 | -1.818 | -1.789 | -2.020 | -1.952 | -2.500 | -1.789 | -2.020 | -1.952 | -2.500 | ns
25V t, | 1.291 1.325 | 2.040 | 2.022 | 2.277 | 2.195 | 2.742 | 2.022 | 2.277 | 2.195 | 2.742 | ns
GOLK | tw | -1.471 -1471 | -2.246 | -2.285 | -2.576 | -2.495 | -3.015 | -2.285 | -2.576 | -2.495 | -3.015 | ns
PLL | t, | 1.784 1.784 | 2.735 | 2.790 | 3.131 | 3.018 | 3.561 | 2.790 | 3.131 | 3.018 | 3.561 | ns
-y t, | -1.163 -1.201 | -1.858 | -1.825 | -2.018 | -1.950 | -2.498 | -1.825 | -2.018 | -1.950 | -2.498 | ns
. t, | 1.313 1.349 | 2.080 | 2.058 | 2.275 | 2.193 | 2.740 | 2.058 | 2.275 | 2.193 | 2.740 | ns
GCLK | tw | -1.493 -1.493 | -2.286 | -2.321 | -2.574 | -2.493 | -3.013 | -2.321 | -2.574 | -2.493 | -3.013 | ns
PLL | t, | 1.808 1.808 | 2.775 | 2.826 | 3.129 | 3.016 | 3.559 | 2.826 | 3.129 | 3.016 | 3.559 | ns
-y t, | -1.153 -1.191 | -1.835|-1.793 | -1.948 | -1.880 | -2.428 | -1.793 | -1.948 | -1.880 | -2.428 | ns
sy t, | 1.303 1.339 | 2.057 | 2.026 | 2.205 | 2.123 | 2.670 | 2.026 | 2.205 | 2.123 | 2.670 | ns
GCLK | tw | -1.483 -1.483 | -2.263 | -2.289 | -2.504 | -2.423 | -2.943 | -2.289 | -2.504 | -2.423 | -2.943 | ns
PLL | t, | 1.798 1.798 | 2.752 | 2.794 | 3.059 | 2.946 | 3.489 | 2.794 | 3.059 | 2.946 | 3.489 | ns
S0LK t, | -1.101 -1.139 | -1.758 | -1.694 | -1.792 | -1.724 | -2.272 | -1.694 | -1.792 | -1.724 | -2.272 | ns
(v t, | 1.251 1.287 | 1.980 | 1.927 | 2.049 | 1.967 | 2.514 | 1.927 | 2.049 | 1.967 | 2514 | ns
GOLK | tw | -1.431 -1431 | -2.186 | -2.190 | -2.348 | -2.267 | -2.787 | -2.190 | -2.348 | -2.267 | -2.787 | ns
PLL | t, | 1.746 1.746 | 2.675 | 2.695 | 2.903 | 2.790 | 3.333 | 2.695 | 2.903 | 2.790 | 3.333 | ns
-y t, | -1.072 -1.110 | -1.730 | -1.678 | -1.794 | -1.726 | -2.274 | -1.678 | -1.794 | -1.726 | -2.274 | ns
SSTL-2 t, | 1.222 1.258 | 1.952 | 1.911 | 2.051 | 1.969 | 2.516 | 1.911 | 2.051 | 1.969 | 2516 | ns
CLASS | GCLK | tw | -1.402 -1.402 | -2.158 | -2.174 | -2.350 | -2.269 | -2.789 | -2.174 | -2.350 | -2.269 | -2.789 | ns
PLL | t, | 1717 1.717 | 2.647 | 2.679 | 2.905 | 2.792 | 3.335 | 2.679 | 2.905 | 2.792 | 3.335 | ns
-y t, | -1.072 -1.110 | -1.730 | -1.678 | -1.794 | -1.726 | -2.274 | -1.678 | -1.794 | -1.726 | -2.274 | ns
SSTL-2 t, | 1.222 1.258 | 1.952 | 1.911 | 2.051 | 1.969 | 2.516 | 1.911 | 2.051 | 1.969 | 2.516 | ns
CLASS I | goLK |t | -1.402 -1.402 | -2.158 | -2.174 | -2.350 | -2.269 | -2.789 | -2.174 | -2.350 | -2.269 | -2.789 | ns
PLL | t, | 1717 1.717 | 2.647 | 2.679 | 2.905 | 2.792 | 3.335 | 2.679 | 2.905 | 2.792 | 3.335 | ns
S0LK t, | -1.066 -1.104 | -1.717 | -1.673 | -1.794 | -1.724 | -2.272 | -1.673 | -1.794 | -1.724 | -2.272 | ns
SSTL-18 t, | 1.216 1.252 | 1.939 | 1.903 | 2.048 | 1.966 | 2.509 | 1.903 | 2.048 | 1.966 | 2.509 | ns
CLASS | GCOLK | tw | -1.396 -1.396 | -2.145 | -2.166 | -2.347 | -2.264 | -2.787 | -2.166 | -2.347 | -2.264 | -2.787 | ns
PLL | t, | 1.711 1.711 2.634 | 2.668 | 2.899 | 2.786 | 3.328 | 2.668 | 2.899 | 2.786 | 3.328 | ns
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Table 1-81. EP3SL200 Column Pins Input Timing Parameters (Part 3 of 4)

" % Fast Model c2 c3 c4 caL I3 14

stantard | S0% | € | g | commercin | Yoy | Vg | Vg | Vo | e | Vew | Vew | Ve M |
-y t, | -1.066 -1.104 | -1.717 | -1.673 | -1.794 | -1.724 | -2.272 | -1.673 | -1.794 | -1.724 | -2.272 | ns

SSTL-18 t, | 1.216 1.252 | 1.939 | 1.903 | 2.048 | 1.966 | 2.509 | 1.903 | 2.048 | 1.966 | 2.509 | ns
CLASS I | gLk | tu | -1.396 -1.396 | -2.145 | -2.166 | -2.347 | -2.264 | -2.787 | -2.166 | -2.347 | -2.264 | -2.787 | ns
PLL | t, | 1.711 1.711 2.634 | 2.668 | 2.899 | 2.786 | 3.328 | 2.668 | 2.899 | 2.786 | 3.328 | ns

-y t, | -1.055 -1.093 | -1.706 | -1.662 | -1.775 | -1.705 | -2.253 | -1.662 | -1.775 | -1.705 | -2.253 | ns

SSTL-15 t, | 1.205 1.241 1.927 | 1.892 | 2.029 | 1.947 | 2.490 | 1.892 | 2.029 | 1.947 | 2.490 | ns
CLASS | GCLK | tw | -1.385 -1.385 | -2.134 | -2.155 | -2.328 | -2.245 | -2.768 | -2.155 | -2.328 | -2.245 | -2.768 | ns
PLL | t, | 1.700 1.700 | 2.622 | 2.657 | 2.880 | 2.767 | 3.309 | 2.657 | 2.880 | 2.767 | 3.309 | ns

-y t, | -1.055 -1.093 | -1.706 | -1.662 | -1.775 | -1.705 | -2.253 | -1.662 | -1.775 | -1.705 | -2.253 | ns

1.8-V HSTL t, | 1.205 1.241 1.927 | 1.892 | 2.029 | 1.947 | 2.490 | 1.892 | 2.029 | 1.947 | 2.490 | ns
CLASS | GCOLK | tw | -1.385 -1.385 | -2.134 | -2.155 | -2.328 | -2.245 | -2.768 | -2.155 | -2.328 | -2.245 | -2.768 | ns
PLL | t, | 1.700 1.700 | 2.622 | 2.657 | 2.880 | 2.767 | 3.309 | 2.657 | 2.880 | 2.767 | 3.309 | ns

- t, | -1.066 -1.104 | -1.717 | -1.673 | -1.794 | -1.724 | -2.272 | -1.673 | -1.794 | -1.724 | -2.272 | ns

1.8-V HSTL t, | 1.216 1.252 | 1.939 | 1.903 | 2.048 | 1.966 | 2.509 | 1.903 | 2.048 | 1.966 | 2.509 | ns
CLASSI | goLK | tu | -1.396 -1.396 | -2.145 | -2.166 | -2.347 | -2.264 | -2.787 | -2.166 | -2.347 | -2.264 | -2.787 | ns
PLL | t, | 1.711 1.711 2.634 | 2.668 | 2.899 | 2.786 | 3.328 | 2.668 | 2.899 | 2.786 | 3.328 | ns

-y t, | -1.066 -1.104 | -1.717 | -1.673 | -1.794 | -1.724 | -2.272 | -1.673 | -1.794 | -1.724 | -2.272 | ns

1.5-V HSTL t, | 1.216 1.252 | 1.939 | 1.903 | 2.048 | 1.966 | 2.509 | 1.903 | 2.048 | 1.966 | 2.509 | ns
CLASS | GCLK | tw | -1.396 -1.396 | -2.145 | -2.166 | -2.347 | -2.264 | -2.787 | -2.166 | -2.347 | -2.264 | -2.787 | ns
PLL | t, | 1.711 1.711 2.634 | 2.668 | 2.899 | 2.786 | 3.328 | 2.668 | 2.899 | 2.786 | 3.328 | ns

t, | -1.055 -1.093 | -1.706 | -1.662 | -1.775 | -1.705 | -2.253 | -1.662 | -1.775 | -1.705 | -2.253 | ns

1.5V HSTL GoLk t, | 1.205 1.241 1.927 | 1.892 | 2.029 | 1.947 | 2.490 | 1.892 | 2.029 | 1.947 | 2.490 | ns
CLASSII | goLK | tw | -1.385 -1.385 | -2.134 | -2.155 | -2.328 | -2.245 | -2.768 | -2.155 | -2.328 | -2.245 | -2.768 | ns
PLL | t, | 1.700 1.700 | 2.622 | 2.657 | 2.880 | 2.767 | 3.309 | 2.657 | 2.880 | 2.767 | 3.309 | ns

-y t, | -1.055 -1.093 | -1.706 | -1.662 | -1.775 | -1.705 | -2.253 | -1.662 | -1.775 | -1.705 | -2.253 | ns

1.2V HSTL t, | 1.205 1.241 1.927 | 1.892 | 2.029 | 1.947 | 2.490 | 1.892 | 2.029 | 1.947 | 2.490 | ns
CLASS | GCLK | tw | -1.385 -1.385 | -2.134 | -2.155 | -2.328 | -2.245 | -2.768 | -2.155 | -2.328 | -2.245 | -2.768 | ns
PLL | t, | 1.700 1.700 | 2.622 | 2.657 | 2.880 | 2.767 | 3.309 | 2.657 | 2.880 | 2.767 | 3.309 | ns

-y t, | -1.043 -1.081 | -1.696 | -1.651 | -1.759 | -1.689 | -2.237 | -1.651 | -1.759 | -1.689 | -2.237 | ns

1.2V HSTL t, | 1.193 1229 | 1.917 | 1.881 | 2.013 | 1.931 | 2.474 | 1.881 | 2.013 | 1.931 | 2.474 | ns
CLASSII | GoLK | t | -1.373 -1.373 | -2.124 | -2.144 | -2.312 | -2.229 | -2.752 | -2.144 | -2.312 | -2.229 | -2.752 | ns
PLL | t, | 1.688 1.688 | 2.612 | 2.646 | 2.864 | 2.751 | 3.293 | 2.646 | 2.864 | 2.751 | 3.293 | ns

S0LK t, | -1.043 -1.081 | -1.696 | -1.651 | -1.759 | -1.689 | -2.237 | -1.651 | -1.759 | -1.689 | -2.237 | ns

3.0 PGl t, | 1.193 1229 | 1.917 | 1.881 | 2.013 | 1.931 | 2.474 | 1.881 | 2.013 | 1.931 | 2.474 | ns
GCOLK | tw | -1.373 -1.373 | -2124 | -2.144 | -2.312 | -2.229 | -2.752 | -2.144 | -2.312 | -2.229 | -2.752 | ns

PLL | t, | 1.688 1.688 | 2.612 | 2.646 | 2.864 | 2.751 | 3.293 | 2.646 | 2.864 | 2.751 | 3.293 | ns

Stratix |l Device Handbook, Volume 2

© July 2010 Altera Corporation




Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics 1-149
1/0 Timing
Table 1-81. EP3SL200 Column Pins Input Timing Parameters (Part 4 of 4)
" % Fast Model c2 c3 c4 caL I3 14 L
standerd | 0% | € | g | commercin | Yoy | Vg | Vg | Vo | e | Vew | Vew | Ve M |
- t, | -1.148 -1.184 | -1.809 | -1.777 | -2.001 | -1.933 | -2.481 | -1.777 | -2.001 | -1.933 | -2.481 | ns
3.0V t, | 1.296 1.330 | 2.031 | 2.010 | 2.258 | 2.176 | 2.723 | 2.010 | 2.258 | 2.176 | 2.723 | ns
PCI-X GCLK | tw | -1.476 -1476 | -2.237 | -2.273 | -2.557 | -2.476 | -2.996 | -2.273 | -2.557 | -2.476 | -2.996 | ns
PLL | t, | 1.789 1.789 | 2.726 | 2.778 | 3.112 | 2.999 | 3.542 | 2.778 | 3.112 | 2.999 | 3.542 | ns
Table 1-82 lists the EP3SL.200 row pins input timing parameters for single-ended I/O
standards.
Table 1-82. EP3SL200 Row Pins Input Timing Parameters (Part 1 of 3)
" g Fast Model c2 c3 c4 caL I3 4 4L
standard | B0 | £ | s | commerin| Vg | Yo | Vg | Ve | Ve | Ve | Ven | aw e |
-y t, | -1.298 -1.321 | -1.972 | -1.978 | -2.368 | -2.291 | -2.712 | -2.132 | -2.388 | -2.291 | -2.712 | ns
33y t, 1.432 1473 | 1.671 | 1.862 | 1.969 | 1.850 | 1.775 | 1.751 | 1.869 | 1.850 | 1.775 | ns
LVTTL GCLK | tw 0.915 0938 | 2.210 | 2.223 | 2.633 | 2.541 | 2.966 | 2.384 | 2.665 | 2.541 | 2.966 | ns
PLL | t, | -0.638 -0.643 |-1.972 | -1.978 | -2.368 | -2.291 | -2.712 | -2.132 | -2.388 | -2.291 | -2.712 | ns
-y t, | -1.298 -1.321 | -1.972 | -1.978 | -2.368 | -2.291 | -2.712 | -2.132 | -2.388 | -2.291 | -2.712 | ns
33y t, 1.432 1473 | 1.671 | 1.862 | 1.969 | 1.850 | 1.775 | 1.751 | 1.869 | 1.850 | 1.775 | ns
LVCMOS | GoLk | t. | 0915 0.938 | 2.210 | 2.223 | 2.633 | 2.541 | 2.966 | 2.384 | 2.665 | 2.541 | 2.966 | ns
PLL | t, | -0.638 -0.643 | -1.969 | -1.979 | -2.371 | -2.294 | -2.715 | -2.131 | -2.393 | -2.294 | -2.715 | ns
S0LK t, | -1.304 -1.332 | 2.207 | 2.224 | 2.636 | 2.544 | 2.969 | 2.383 | 2.670 | 2.544 | 2.969 | ns
3.0V t, 1.438 1484 | -1.969 | -1.979 | -2.371 | -2.294 | -2.715 | -2.131 | -2.393 | -2.294 | -2.715 | ns
LVTTL GCLK | tw 0.909 0927 | 1.674 | 1.861 | 1.966 | 1.847 | 1.772 | 1.752 | 1.864 | 1.847 | 1.772 | ns
PLL | t, | -0.632 -0.632 | 2.207 | 2.224 | 2.636 | 2.544 | 2.969 | 2.383 | 2.670 | 2.544 | 2.969 | ns
-y t, | -1.304 -1.332 | 2.216 | 2.237 | 2.651 | 2.559 | 2.984 | 2.392 | 2.680 | 2.559 | 2.984 | ns
3.0V t, 1.438 1.484 | -1.978|-1.992 | -2.386 | -2.309 | -2.730 | -2.140 | -2.403 | -2.309 | -2.730 | ns
LVCMOS | GoLk | tw | 0.909 0.927 | 1.665 | 1.848 | 1.951 | 1.832 | 1.757 | 1.743 | 1.854 | 1.832 | 1.757 | ns
PLL | t, | -0.632 -0.632 | 2.216 | 2.237 | 2.651 | 2.559 | 2.984 | 2.392 | 2.680 | 2.559 | 2.984 | ns
-y t, | -1.292 -1.325 | 1.625 | 1.722 | 1.945 | 1.834 | 1.742 | 1.710 | 1.853 | 1.834 | 1.742 | ns
25y t, 1.426 1477 | 2.254 | 2.297 | 2.649 | 2.557 | 2.982 | 2.425 | 2.681 | 2.557 | 2.982 | ns
GCLK | t. | 0.921 0.934 |-2.017|-2.051 | -2.384 | -2.307 | -2.728 | -2.173 | -2.404 | -2.307 | -2.728 | ns
PLL | t, | -0.644 -0.639 | 1.625 | 1.722 | 1.945 | 1.834 | 1.742 | 1.710 | 1.853 | 1.834 | 1.742 | ns
S0LK t, | -1.322 -1.354 | 1.649 | 1.754 | 2.013 | 1.902 | 1.810 | 1.741 | 1.918 | 1.902 | 1.810 | ns
. t, 0.891 0.902 | 2.230 | 2.265 | 2.581 | 2.489 | 2.914 | 2.394 | 2.616 | 2.489 | 2.914 | ns
GOLK | tw 1.457 1.507 |-1.993 | -2.019 | -2.316 | -2.239 | -2.660 | -2.142 | -2.339 | -2.239 | -2.660 | ns
PLL | t, | -1.312 -1.343 | 1.728 | 1.855 | 2.172 | 2.061 | 1.969 | 1.837 | 2.073 | 2.061 | 1.969 | ns
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1/0 Timing
Table 1-82. EP3SL200 Row Pins Input Timing Parameters (Part 2 of 3)
" % Fast Model c2 c3 c4 caL I3 4 4L

standard | S0 | £ 1 s | commersint| Vi | Yo | Yoy | ey | Ve | e | e | e e
-y t, | 0.901 0.913 | 2.151 | 2.164 | 2.422 | 2.330 | 2.755 | 2.298 | 2.461 | 2.330 | 2.755 | ns
sy t, 1.447 1.496 | -1.914 | -1.918 | -2.157 | -2.080 | -2.501 | -2.046 | -2.184 | -2.080 | -2.501 | ns
GOLK | tw | -1.252 -1.290 | 1.751 | 1.957 | 2.171 | 2.052 | 1.977 | 1.855 | 2.071 | 2.052 | 1.977 | ns
PLL | t, 0.961 0.966 | 2.130 | 2.128 | 2.431 | 2.339 | 2.764 | 2.280 | 2.463 | 2.339 | 2.764 | ns
-y t, | 1.387 1.443 | -1.876 | -1.893 | -2.152 | -2.074 | -2.497 | -2.014 | -2.177 | -2.074 | -2.497 | ns
. t, | -1.235 -1.266 | 1.766 | -1.893 | -2.152 | -2.074 | -2.497 | -2.014 | -2.177 | -2.074 | -2.497 | ns
GCLK | t. | 0.978 0.992 | 2113 | 2.137 | 2.415 | 2.323 | 2.747 | 2.264 | 2.451 | 2.323 | 2.747 | ns
PLL | 1.370 1419 |-1.876 | 1.882 | 2.174 | 2.064 | 1.973 | 1.869 | 2.080 | 2.064 | 1.973 | ns
S0LK t, | -1.235 -1.266 | 1.766 | 1.882 | 2.174 | 2.064 | 1.973 | 1.869 | 2.080 | 2.064 | 1.973 | ns
SSTL-2 t, 0.978 0.992 | 2.113 |-1.387 | -1.620 | -1.542 | -1.441 | -1.361 | -1.518 | -1.542 | -1.441 | ns
CLASS | GCLK | te 1.370 1419 | -1.876 | -1.893 | -2.152 | -2.074 | -2.497 | -2.014 | -2.177 | -2.074 | -2.497 | ns
PLL | t, | -1.226 -1.255 | 1.766 | 2.137 | 2.415 | 2.323 | 2.747 | 2.264 | 2.451 | 2.323 | 2.747 | ns
S0LK t, | 0.987 1.001 | 2.113 | 1.882 | 2.174 | 2.064 | 1.973 | 1.869 | 2.080 | 2.064 | 1.973 | ns
SSTL-2 t, 1.361 1.408 | -1.876 | -1.387 | -1.620 | -1.542 | -1.441 | -1.361 | -1.518 | -1.542 | -1.441 | ns
CLASSI 1 GoLK | t | -1.226 -1.255 | -1.302 | -1.883 | -2.134 | -2.056 | -2.479 | -2.003 | -2.160 | -2.056 | -2.479 | ns
PLL | 0.987 1.001 | -1.863 | 2.127 | 2.397 | 2.305 | 2.729 | 2.253 | 2.434 | 2.305 | 2.729 | ns
S0LK t, | 1.361 1.408 | 2.101 | 1.892 | 2.192 | 2.082 | 1.991 | 1.880 | 2.097 | 2.082 | 1.991 | ns
SSTL-18 t, | -1.212 -1.243 | 1.766 | 1.892 | 2.192 | 2.082 | 1.991 | 1.880 | 2.097 | 2.082 | 1.991 | ns
CLASS | GCLK | tw 1.001 1.013 | 2.113 |-1.397 | -1.638 | -1.560 | -1.459 | -1.372 | -1.535 | -1.560 | -1.459 | ns
PLL | 1.347 1.396 | -1.876 | -1.883 | -2.134 | -2.056 | -2.479 | -2.003 | -2.160 | -2.056 | -2.479 | ns
t, | -1.226 -1.255 | 1.766 | -1.387 | -1.620 | -1.542 | -1.441 | -1.361 | -1.518 | -1.542 | -1.441 | ns
SSTL-18 GcLK t, 0.987 1.001 | 2113 |-1.893 | -2.152 | -2.074 | -2.497 | -2.014 | -2.177 | -2.074 | -2.497 | ns
CLASSII | GoLK | ta 1.361 1.408 | -1.876 | 2.137 | 2.415 | 2.323 | 2.747 | 2.264 | 2.451 | 2.323 | 2.747 | ns
PLL | t, -1.226 -1.255 | -1.302 | 1.882 | 2.174 | 2.064 | 1.973 | 1.869 | 2.080 | 2.064 | 1.973 | ns
-y t, | 0.987 1.001 | -1.863 | -1.387 | -1.620 | -1.542 | -1.441 | -1.361 | -1.518 | -1.542 | -1.441 | ns
SSTL-15 t, 1.361 1.408 | 2101 |-1.893 | -2.152 | -2.074 | -2.497 | -2.014 | -2.177 | -2.074 | -2.497 | ns
CLASS | GOLK | tw | -1.212 -1.243 | 1.781 | 2137 | 2.415 | 2.323 | 2.747 | 2.264 | 2.451 | 2.323 | 2.747 | ns
PLL | t, 1.001 1.013 |-1.302 | 1.882 | 2.174 | 2.064 | 1.973 | 1.869 | 2.080 | 2.064 | 1.973 | ns
-y t,, 1.347 1.396 | -1.863 | -1.387 | -1.620 | -1.542 | -1.441 | -1.361 | -1.518 | -1.542 | -1.441 | ns
1.8-V HSTL t, | -1.212 -1.243 | -1.311| 1.892 | 2.192 | 2.082 | 1.991 | 1.880 | 2.097 | 2.082 | 1.991 | ns
CLASS | GCLK | tw 1.001 1.013 | -1.854 | -1.397 | -1.638 | -1.560 | -1.459 | -1.372 | -1.535 | -1.560 | -1.459 | ns
PLL | 1.347 1.396 | 2.092 | -1.883 | -2.134 | -2.056 | -2.479 | -2.003 | -2.160 | -2.056 | -2.479 | ns
S0LK t, | -1.203 -1.231 | 1.790 | 2.127 | 2.397 | 2.305 | 2.729 | 2.253 | 2.434 | 2.305 | 2.729 | ns
1.8-V HSTL t, 1.010 1.025 |-1.311] 1.892 | 2.192 | 2.082 | 1.991 | 1.880 | 2.097 | 2.082 | 1.991 | ns
CLASS I | oK |t 1.338 1.384 | -1.854 |-1.397 | -1.638 | -1.560 | -1.459 | -1.372 | -1.535 | -1.560 | -1.459 | ns
PLL | t, -1.203 -1.231 | -1.311| 1.902 | 2.208 | 2.098 | 2.007 | 1.889 | 2.113 | 2.098 | 2.007 | ns
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Table 1-82. EP3SL200 Row Pins Input Timing Parameters (Part 3 of 3)

" % Fast Model c2 c3 c4 caL I3 4 4L

stndard | 0% | £ 1 s | commersint| Vi | Yo | Yoy | ey | Ve | Ve | e | e e
-y ., 1.010 1.025 | -1.969 | -1.407 | -1.654 | -1.576 | -1.475 | -1.381 | -1.551 | -1.576 | -1.475 | ns

1.5V HSTL t, 1.338 1.384 | 1.674 |-1.873 | -2.118 | -2.040 | -2.463 | -1.994 | -2.144 | -2.040 | -2.463 | ns

CLASS | GOLK | t. | -1.304 -1.332 | 2.207 | 2.117 | 2.381 | 2.289 | 2.713 | 2.244 | 2.418 | 2.289 | 2.713 | ns
PLL | t, 1.438 1.484 |-1.969 | 1.902 | 2.208 | 2.098 | 2.007 | 1.889 | 2.113 | 2.098 | 2.007 | ns
-y t, | 0.909 0.927 | 1.674 |-1.407 | -1.654 | -1.576 | -1.475 | -1.381 | -1.551 | -1.576 | -1.475 | ns

1.5V HSTL t, | -0.632 -0.632 | 2.207 | -1.873 | -2.118 | -2.040 | -2.463 | -1.994 | -2.144 | -2.040 | -2.463 | ns

CLASSI | GoLK | . | -1.304 -1.332 | 2.207 | 2.117 | 2.381 | 2.289 | 2.713 | 2.244 | 2.418 | 2.289 | 2.713 | ns
PLL | 1.438 1.484 | 2.207 | 1.902 | 2.208 | 2.098 | 2.007 | 1.889 | 2.113 | 2.098 | 2.007 | ns
-y tq, 0.909 0.927 | 2.207 |-1.407 | -1.654 | -1.576 | -1.475 | -1.381 | -1.551 | -1.576 | -1.475 | ns

1.2V HSTL t, | -0.632 -0.632 | 2.207 | -1.873 | -2.118 | -2.040 | -2.463 | -1.994 | -2.144 | -2.040 | -2.463 | ns

CLASS | GOLK | tw | -1.298 -1.321 | -1.972|-1.978 | -2.368 | -2.291 | -2.712 | -2.132 | -2.388 | -2.291 | -2.712 | ns
PLL | t, 1.432 1473 | 1671 | 1.862 | 1.969 | 1.850 | 1.775 | 1.751 | 1.869 | 1.850 | 1.775 | ns
-y to, 0.915 0.938 | 2.210 | 2.223 | 2.633 | 2.541 | 2.966 | 2.384 | 2.665 | 2.541 | 2.966 | ns

1.2V HSTL t, | -0.638 -0.643 |-1.972 | -1.978 | -2.368 | -2.291 | -2.712 | -2.132 | -2.388 | -2.291 | -2.712 | ns

CLASSI | GoLK | tew | -1.298 -1.321 | -1.972 | -1.978 | -2.368 | -2.291 | -2.712 | -2.132 | -2.388 | -2.291 | -2.712 | ns
PLL | t, 1.432 1473 | 1.671 | 1.862 | 1.969 | 1.850 | 1.775 | 1.751 | 1.869 | 1.850 | 1.775 | ns
-y tq, 0.915 0.938 | 2.210 | 2.223 | 2.633 | 2.541 | 2.966 | 2.384 | 2.665 | 2.541 | 2.966 | ns

3.0 POl t, | -0.638 -0.643 | -1.969 | -1.979 | -2.371 | -2.294 | -2.715 | -2.131 | -2.393 | -2.294 | -2.715 | ns
GCLK | tw | -1.304 -1.332 | 2.207 | 2.224 | 2.636 | 2.544 | 2.969 | 2.383 | 2.670 | 2.544 | 2.969 | ns
PLL | t, 1.438 1484 | -1.969 |-1.979 | -2.371 | -2.294 | -2.715 | -2.131 | -2.393 | -2.294 | -2.715 | ns
S0LK tq, 0.909 0.927 | 1.674 | 1.861 | 1.966 | 1.847 | 1.772 | 1.752 | 1.864 | 1.847 | 1.772 | ns

3.0V t, | -0.632 -0.632 | 2.207 | 2.224 | 2.636 | 2.544 | 2.969 | 2.383 | 2.670 | 2.544 | 2.969 | ns

PCI-X GCLK | tw | -1.304 -1.332 | 2.216 | 2.237 | 2.651 | 2.559 | 2.984 | 2.392 | 2.680 | 2.559 | 2.984 | ns
PLL | t, 1.438 1.484 | -1.978|-1.992 | -2.386 | -2.309 | -2.730 | -2.140 | -2.403 | -2.309 | -2.730 | ns
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Table 1-83 lists the EP3SL200 column pins output timing parameters for single-ended

1/0 standards.
Table 1-83. EP35L200 Column Pins Output Timing Parameters (Part 1 of 7)
=5 g Fast Model c2 | c3 | c4 caL I3 14 1L
1/0 o2 .
=5 | Clock | E Units
Standard | 33 § | Industrial | Commercial | {5 | {5 | {57 | 157 | 0%V [ 159 | 157 | 157 | 0%V
GCLK | t, | 3.677 3.677 |5.302 | 5.492 | 5.997 | 5.854 | 6.259 | 5.492 | 5.997 | 5.854 | 6.259 | ns
4mA | GCLK
oL | to| 4076 4.076 |5.937 | 6.132 | 6.701 | 6.529 | 7.016 | 6.132 | 6.701 | 6.529 | 7.016 | ns
GCLK | t, | 3.610 3610 |5.193|5.381 | 5.884 | 5.741 | 6.146 | 5.381 | 5.884 | 5.741 | 6.146 | ns
8mA | GCLK
13y oL | te| 4009 4.009 |5.828|6.021 | 6.588 | 6.416 | 6.903 | 6.021 | 6.588 | 6.416 | 6.903 | ns
LVITL GCLK | t, | 3.524 3524 | 5.089|5.282 | 5.792 | 5.649 | 6.054 | 5.282 | 5.792 | 5.649 | 6.054 | ns
12mA | GCLK
oL |t | 3923 3.923 | 5.724 | 5.922 | 6.496 | 6.324 | 6.811 | 5.922 | 6.496 | 6.324 | 6.811 | ns
GCLK | t, | 3.517 3517 | 5.072 | 5.254 | 5.751 | 5.608 | 6.013 | 5.254 | 5.751 | 5.608 | 6.013 | ns
16mA | GCLK
bl | to| 3916 3916 | 5.707 | 5.894 | 6.455 | 6.283 | 6.770 | 5.894 | 6.455 | 6.283 | 6.770 | ns
GCLK | t, | 3.683 3.683 | 5.306 | 5.497 | 6.004 | 5.861 | 6.266 | 5.497 | 6.004 | 5.861 | 6.266 | ns
4mA | GCLK
oL |t | 4082 4.082 |5.941|6.137 | 6.708 | 6.536 | 7.023 | 6.137 | 6.708 | 6.536 | 7.023 | ns
GCLK | t, | 3.528 3.528 | 5.099 | 5.299 | 5.803 | 5.660 | 6.065 | 5.299 | 5.803 | 5.660 | 6.065 | ns
8mA | GCLK
oy oL |t | 3927 3.927 | 5.734|5.939 | 6.507 | 6.335 | 6.822 | 5.939 | 6.507 | 6.335 | 6.822 | ns
LVCMOS GCLK | t, | 3.535 3.535 | 5.093 |5.278 | 5.777 | 5.634 | 6.039 | 5.278 | 5.777 | 5.634 | 6.039 | ns
12mA | GCLK
oL | to| 3.934 3.934 | 5.728|5.918 | 6.481 | 6.309 | 6.796 | 5.918 | 6.481 | 6.309 | 6.796 | ns
GCLK | t, | 3.519 3519 | 5.071 | 5.253 | 5.748 | 5.605 | 6.010 | 5.253 | 5.748 | 5.605 | 6.010 | ns
16mA | GCLK
oL |t | 3918 3.918 | 5.706 | 5.893 | 6.452 | 6.280 | 6.767 | 5.893 | 6.452 | 6.280 | 6.767 | ns
GCLK | t, | 3.641 3.641 5.269 | 5.460 | 5.964 | 5.821 | 6.226 | 5.460 | 5.964 | 5.821 | 6.226 | ns
4mA | GCLK
oL | to| 4040 4.040 | 5.904 | 6.100 | 6.668 | 6.496 | 6.983 | 6.100 | 6.668 | 6.496 | 6.983 | ns
GCLK | t, | 3.530 3.530 | 5.139 | 5.326 | 5.826 | 5.684 | 6.088 | 5.326 | 5.826 | 5.684 | 6.088 | ns
8mA | GCLK
S0 oL | to| 3929 3.929 | 5.774 | 5.966 | 6.531 | 6.360 | 6.845 | 5.966 | 6.531 | 6.360 | 6.845 | ns
LVTTL GOLK | t, | 3.494 3.494 | 5.076 | 5.257 | 5.752 | 5.610 | 6.014 | 5.257 | 5.752 | 5.610 | 6.014 | ns
12mA | GCLK
oL | ko | 3893 3.893 | 5.711|5.897 | 6.457 | 6.286 | 6.771 | 5.897 | 6.457 | 6.286 | 6.771 | ns
GCLK | t, | 3.476 3.476 | 5.047 | 5.229 | 5.724 | 5.581 | 5.986 | 5.229 | 5.724 | 5.581 | 5.986 | ns
16mA | GCLK
oL | ko | 3875 3.875 | 5.682 | 5.869 | 6.428 | 6.256 | 6.743 | 5.869 | 6.428 | 6.256 | 6.743 | ns
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1/0 Timing
Table 1-83. EP3SL200 Column Pins Output Timing Parameters (Part 2 of 7)
=< s Fast Model c2 c3 c4 caL 13 /] 4L
Stangard | E5 | Clock | E Vour | Veu= | Veu= | Veu= | Veu= | Veu= | Veu= | Veu= | Vo= | OIS
83 & | Industrial | Commercial \ 13y | 15y | 15y | 1.5v | 08v | 1.3V | 1.3V | 15V | 0.8V
GCOLK | t, 3.555 3.955 5.173 | 5.360 | 5.861 | 5.719 | 6.123 | 5.360 | 5.861 | 5.719 | 6.123 | ns
4mA | GCLK
PLL teo 3.954 3.954 5.808 | 6.000 | 6.566 | 6.395 | 6.880 | 6.000 | 6.566 | 6.395 | 6.880 | ns
GOLK | t5 3.476 3.476 5.049 | 5.231 | 5.726 | 5.584 | 5.988 | 5.231 | 5.726 | 5.584 | 5.988 | ns
8mA | GCLK
2.0V PLL teo 3.875 3.875 5.684 | 5.871 | 6.431 | 6.260 | 6.745 | 5.871 | 6.431 | 6.260 | 6.745 | ns
LVCMOS GCOLK | t,, 3.471 3.471 5.042 | 5.224 | 5.718 | 5.575 | 5.980 | 5.224 | 5.718 | 5.575 | 5.980 | ns
12mA | GCLK
PLL teo 3.870 3.870 5.677 | 5.864 | 6.422 | 6.250 | 6.737 | 5.864 | 6.422 | 6.250 | 6.737 | ns
GOLK | t, 3.462 3.462 5.028 | 5.209 | 5.703 | 5.560 | 5.965 | 5.209 | 5.703 | 5.560 | 5.965 | ns
16mA | GCLK
PLL teo 3.861 3.861 5.663 | 5.849 | 6.407 | 6.235 | 6.722 | 5.849 | 6.407 | 6.235 | 6.722 | ns
GCOLK | t, 3.677 3.677 5.380 | 5.587 | 6.108 | 5.966 | 6.370 | 5.587 | 6.108 | 5.966 | 6.370 | ns
4mA | GCLK
PLL teo 4.076 4.076 6.015 | 6.227 | 6.813 | 6.642 | 7.127 | 6.227 | 6.813 | 6.642 | 7.127 | ns
GOLK | t, 3.977 3.577 5.261 | 5.461 | 5.976 | 5.834 | 6.238 | 5.461 | 5.976 | 5.834 | 6.238 | ns
8mA | GCLK
PLL teo 3.976 3.976 5.896 | 6.101 | 6.681 | 6.510 | 6.995 | 6.101 | 6.681 | 6.510 | 6.995 | ns
2.5V
GOLK | t, 3.533 3.533 5.174 | 5.370 | 5.881 | 5.738 | 6.143 | 5.370 | 5.881 | 5.738 | 6.143 | ns
12mA | GCLK
PLL teo 3.932 3.932 5.809 | 6.010 | 6.585 | 6.413 | 6.900 | 6.010 | 6.585 | 6.413 | 6.900 | ns
GOLK | t, 3.495 3.495 5.135 | 5.328 | 5.838 | 5.695 | 6.100 | 5.328 | 5.838 | 5.695 | 6.100 | ns
16mA | GCLK
PLL teo 3.894 3.894 5.770 | 5.968 | 6.542 | 6.370 | 6.857 | 5.968 | 6.542 | 6.370 | 6.857 | ns
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1/0 Timing
Table 1-83. EP3SL200 Column Pins Output Timing Parameters (Part 3 of 7)
=5 K] Fast Model c2 c3 c4 caL 13 4 L
Standard | 5B | Clock £ Veur | Veu= | Veu= | Veg= | V vV v v Vo= | UMt
83 & | Industrial | Commercial | 5%y | {5y | 15y | 15V | 08V [ 13V | 13V | 13V | 08V
GCLK | t, | 3.868 3.868 | 5.701 | 5.947 | 6.513 | 6.370 | 6.775 | 5.947 | 6.513 | 6.370 | 6.775 | ns
2mA | GCLK
pLL | fo 4.267 4267 |6.336|6.587 | 7.217 | 7.045 | 7.532 | 6.587 | 7.217 | 7.045 | 7.532 | ns
GCLK | t, | 3.687 3.687 | 5.422|5.638 | 6.165 | 6.023 | 6.427 | 5.638 | 6.165 | 6.023 | 6.427 | ns
4mA | GCLK
PLL 1o 4.086 4.086 6.057 | 6.278 | 6.870 | 6.699 | 7.184 | 6.278 | 6.870 | 6.699 | 7.184 | ns
GCLK | t,, 3.605 3.605 5.315| 5.523 | 6.055 | 5.912 | 6.317 | 5.523 | 6.055 | 5.912 | 6.317 | ns
6mA | GCLK
PLL 1o 4.004 4.004 5.950 | 6.163 | 6.759 | 6.587 | 7.074 | 6.163 | 6.759 | 6.587 | 7.074 | ns
1.8V
GCLK | t,, 3.585 3.585 5.257 | 5.469 | 5.989 | 5.846 | 6.251 | 5.469 | 5.989 | 5.846 | 6.251 | ns
8mA | GCLK
PLL 1o 3.984 3.984 5.892 | 6.109 | 6.693 | 6.521 | 7.008 | 6.109 | 6.693 | 6.521 | 7.008 | ns
GCLK | t,, 3.522 3.522 5.196 | 5.394 | 5.908 | 5.765 | 6.170 | 5.394 | 5.908 | 5.765 | 6.170 | ns
10mA | GCLK
pLL |t 3.921 3.921 5.831 | 6.034 | 6.612 | 6.440 | 6.927 | 6.034 | 6.612 | 6.440 | 6.927 | ns
GCLK | t,, | 3.504 3504 |5.175|5.373 | 5.885 | 5.742 | 6.147 | 5.373 | 5.885 | 5.742 | 6.147 | ns
12mA | GCLK
PLL teo 3.903 3.903 5.810 | 6.013 | 6.589 | 6.417 | 6.904 | 6.013 | 6.589 | 6.417 | 6.904 | ns
GCLK | t,, 3.814 3.814 5.630 | 5.879 | 6.451 | 6.308 | 6.713 | 5.879 | 6.451 | 6.308 | 6.713 | ns
2mA | GCLK
pLL | fo 4.213 4.213 6.265 | 6.519 | 7.155 | 6.983 | 7.470 | 6.519 | 7.155 | 6.983 | 7.470 | ns
GCLK | t,, 3.602 3.602 5.311 | 5.523 | 6.059 | 5.916 | 6.321 | 5.523 | 6.059 | 5.916 | 6.321 | ns
4mA | GCLK
PLL 1o 4.001 4.001 5.946 | 6.163 | 6.763 | 6.591 | 7.078 | 6.163 | 6.763 | 6.591 | 7.078 | ns
GCLK | t,, | 3.577 3577 | 5.244 | 5.463 | 5.992 | 5.849 | 6.254 | 5.463 | 5.992 | 5.849 | 6.254 | ns
6mA | GCLK
PLL 1o 3.976 3.976 5.879 | 6.103 | 6.696 | 6.524 | 7.011 | 6.103 | 6.696 | 6.524 | 7.011 | ns
15V
GCLK | t,, 3.566 3.566 5.227 | 5.438 | 5.972 | 5.829 | 6.234 | 5.438 | 5.972 | 5.829 | 6.234 | ns
8mA | GCLK
PLL 1o 3.965 3.965 5.862 | 6.078 | 6.676 | 6.504 | 6.991 | 6.078 | 6.676 | 6.504 | 6.991 | ns
GCLK | t,, 3.511 3.511 5.189 | 5.387 | 5.902 | 5.759 | 6.164 | 5.387 | 5.902 | 5.759 | 6.164 | ns
10mA | GCLK
pLL |t 3.910 3910 | 5.824 | 6.027 | 6.606 | 6.434 | 6.921 | 6.027 | 6.606 | 6.434 | 6.921 | ns
GCLK | t,, 3.506 3.506 5172 | 5.376 | 5.891 | 5.748 | 6.153 | 5.376 | 5.891 | 5.748 | 6.153 | ns
12mA | GCLK
PLL 1o 3.905 3.905 5.807 | 6.016 | 6.595 | 6.423 | 6.910 | 6.016 | 6.595 | 6.423 | 6.910 | ns
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1/0 Timing
Table 1-83. EP3SL200 Column Pins Output Timing Parameters (Part 4 of 7)
=5 B Fast Model c2 | c3 | c4 caL I3 14 1L
1/0 oD .
£S5 | Clock | E Units
Standard | 33 § | Industrial | commercial | {5 | {5 | {57 | 15V | 0%V [ 159 | 157 | 157 | 0%V
GCLK | t, | 3.730 3730 | 5.556 | 5.815 | 6.395 | 6.252 | 6.657 | 5.815 | 6.395 | 6.252 | 6.657 | ns
2mA | GCLK
oL |t | 4129 4129 | 6.191 | 6.455 | 7.099 | 6.927 | 7.414 | 6.455 | 7.099 | 6.927 | 7.414 | ns
GCLK | t, | 3.607 3.607 |5.330 | 5.553 | 6.109 | 5.966 | 6.371 | 5.553 | 6.109 | 5.966 | 6.371 | ns
4mA | GCLK
oL | to| 4006 4.006 |5.965|6.193 | 6.813 | 6.641 | 7.128 | 6.193 | 6.813 | 6.641 | 7.128 | ns
1.2V
GCLK | t, | 3.569 3569 |5.238 | 5.464 | 5.996 | 5.853 | 6.258 | 5.464 | 5.996 | 5.853 | 6.258 | ns
6mA | GCLK
oL | to| 3.968 3.968 |5.873|6.104 | 6.700 | 6.528 | 7.015 | 6.104 | 6.700 | 6.528 | 7.015 | ns
GCLK | t, | 3.522 3522 | 5.210 | 5.415 | 5.940 | 5.797 | 6.202 | 5.415 | 5.940 | 5.797 | 6.202 | ns
8mA | GCLK
bl |t | 3921 3.921 | 5.845 | 6.055 | 6.644 | 6.472 | 6.959 | 6.055 | 6.644 | 6.472 | 6.959 | ns
GCLK | t, | 3.522 3522 | 5.167 | 5.362 | 5.871 | 5.728 | 6.133 | 5.362 | 5.871 | 5.728 | 6.133 | ns
8mA | GCLK
bl |t | 3921 3.921 |5.802 | 6.002 | 6.575 | 6.403 | 6.890 | 6.002 | 6.575 | 6.403 | 6.890 | ns
SSTLa GCLK | t, | 3.519 3519 | 5.164 | 5.359 | 5.867 | 5.724 | 6.129 | 5.359 | 5.867 | 5.724 | 6.129 | ns
- 10mA
CLASS | GPCLLLK t, | 3.918 3.918 | 5.799 | 5.999 | 6.571 | 6.399 | 6.886 | 5.999 | 6.571 | 6.399 | 6.886 | ns
GCLK | t, | 3.517 3517 | 5.164 | 5.360 | 5.868 | 5.725 | 6.130 | 5.360 | 5.868 | 5.725 | 6.130 | ns
12mA | GCLK
oL |t | 3916 3.916 | 5.799 | 6.000 | 6.572 | 6.400 | 6.887 | 6.000 | 6.572 | 6.400 | 6.887 | ns
SSTLa GCLK | t, | 3.508 3.508 | 5.149 | 5.344 | 5.853 | 5.710 | 6.115 | 5.344 | 5.853 | 5.710 | 6.115 | ns
: 16mA
CLASS I GCLK t, | 3.907 3.907 | 5.784|5.984 | 6.557 | 6.385 | 6.872 | 5.984 | 6.557 | 6.385 | 6.872 | ns
PLL
GCLK | t, | 3.529 3529 | 5.179 | 5.376 | 5.887 | 5.744 | 6.149 | 5.376 | 5.887 | 5.744 | 6.149 | ns
4mA | GCLK
oL | to| 3928 3.928 | 5.814|6.016 | 6.591 | 6.419 | 6.906 | 6.016 | 6.591 | 6.419 | 6.906 | ns
GCLK | t, | 3.525 3.525 | 5.177 | 5.374 | 5.885 | 5.742 | 6.147 | 5.374 | 5.885 | 5.742 | 6.147 | ns
6mA | GCLK
oL |t | 3.924 3.924 | 5.812|6.014 | 6.589 | 6.417 | 6.904 | 6.014 | 6.589 | 6.417 | 6.904 | ns
SSTL18 GCLK | t, | 3.514 3514 | 5.167 | 5.365 | 5.876 | 5.733 | 6.138 | 5.365 | 5.876 | 5.733 | 6.138 | ns
§ 8mA
CLASS | GPCLLLK t, | 3.913 3.913 | 5.802 | 6.005 | 6.580 | 6.408 | 6.895 | 6.005 | 6.580 | 6.408 | 6.895 | ns
GCLK | t, | 3.503 3.503 | 5.154 | 5.352 | 5.863 | 5.720 | 6.125 | 5.352 | 5.863 | 5.720 | 6.125 | ns
10mA | GCLK
oL |t | 3902 3.902 |5.789|5.992 | 6.567 | 6.395 | 6.882 | 5.992 | 6.567 | 6.395 | 6.882 | ns
GCLK | t, | 3.503 3.503 | 5.154 | 5.352 | 5.863 | 5.720 | 6.125 | 5.352 | 5.863 | 5.720 | 6.125 | ns
12mA | GCLK
oL |t | 3902 3.902 |5.789|5.992 | 6.567 | 6.395 | 6.882 | 5.992 | 6.567 | 6.395 | 6.882 | ns

© July 2010 Altera Corporation

Stratix 11l Device Handbook, Volume 2




1-156 Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics

1/0 Timing
Table 1-83. EP3SL200 Column Pins Output Timing Parameters (Part 5 of 7)
=5 2 Fast Model cC2 | c3 | c4 caL 13 14 1L
Stalr{gard E5 | clock | £ Verr | Veg= | Vog= | Veg= | V. ) v ) Vo= | UNits
33 & | Industrial | Commercial | {5ty | 15y | 15y | 13V | 08V [ 13V | 13V | 15V | 08y
GCLK | t, | 3.509 3509 |5.153|5.349 | 5.858 | 5.715 | 6.120 | 5.349 | 5.858 [ 5.715 | 6.120 | ns
8mA | GCLK
t, | 3.908 3.908 |5.788|5.989 | 6.562 | 6.390 | 6.877 | 5.989 | 6.562 | 6.390 | 6.877 | ns
SSTL-18 PLL
CLASSII GOLK | t, | 3.512 3512 | 5.161 | 5.358 | 5.870 | 5.727 | 6.132 | 5.358 | 5.870 | 5.727 | 6.132 | ns
16mA | GCLK
L || 3911 3.911 5.796 | 5.998 | 6.574 | 6.402 | 6.889 | 5.998 | 6.574 | 6.402 | 6.889 | ns
GCLK | t, | 3.533 3533 | 5.188|5.388 | 5.900 | 5.757 | 6.162 | 5.388 | 5.900 | 5.757 | 6.162 | ns
4mA | GCLK
oL | ko | 3932 3.932 | 5.823|6.028 | 6.604 | 6.432 | 6.919 | 6.028 | 6.604 | 6.432 | 6.919 | ns
GCLK | t, | 3.519 3519 | 5178 |5.378 | 5.891 | 5.748 | 6.153 | 5.378 | 5.891 | 5.748 | 6.153 | ns
6mA | GCLK
bl | ko | 3918 3918 |5.813|6.018 | 6.595 | 6.423 | 6.910 | 6.018 | 6.595 | 6.423 | 6.910 | ns
SSTLAs GCLK | t, | 3.508 3508 | 5.164 | 5.364 | 5.877 | 5.734 | 6.139 | 5.364 | 5.877 | 5.734 | 6.139 | ns
g 8mA
CLASS | GCLK t, | 3.907 3.907 |5.799 | 6.004 | 6.581 | 6.409 | 6.896 | 6.004 | 6.581 | 6.409 | 6.896 | ns
PLL
GCLK | t, | 3.507 3.507 | 5.167 | 5.367 | 5.881 | 5.738 | 6.143 | 5.367 | 5.881 | 5.738 | 6.143 | ns
10mA | GoLK
pLL |t | 3.906 3.906 | 5.802 | 6.007 | 6.585 | 6.413 | 6.900 | 6.007 | 6.585 | 6.413 | 6.900 | ns
GCLK | t, | 3.504 3.504 |5.162 | 5.362 | 5.875 | 5.732 | 6.137 | 5.362 | 5.875 | 5.732 | 6.137 | ns
12mA | GCLK
pLL |t | 3.903 3.903 | 5.797 | 6.002 | 6.579 | 6.407 | 6.894 | 6.002 | 6.579 | 6.407 | 6.894 | ns
GCLK | t, | 3.506 3.506 | 5.151 | 5.348 | 5.858 | 5.715 | 6.120 | 5.348 | 5.858 | 5.715 | 6.120 | ns
8mA | GCLK
t, | 3.905 3.905 |5.786 | 5.988 | 6.562 | 6.390 | 6.877 | 5.988 | 6.562 | 6.390 | 6.877 | ns
SSTL-15 PLL
CLASS I GCLK | t, | 3.509 3.509 | 5.158 | 5.357 | 5.869 | 5.726 | 6.131 | 5.357 | 5.869 | 5.726 | 6.131 | ns
16mA | GCLK
bl | to| 3.908 3.908 |5.793 | 5.997 | 6.573 | 6.401 | 6.888 | 5.997 | 6.573 | 6.401 | 6.888 | ns
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1/0 Timing
Table 1-83. EP3SL200 Column Pins Output Timing Parameters (Part 6 of 7)
=5 8 Fast Model c2 c3 c4 caL 13 4 L
standara | S | Clock | § Veus | Veu= | Voo | Veu= | Vou= | Vo= | Veo= | Vo= | Vop= | WM
4 § | dustrial | Commerctal | 357 | 157 | 1Y | 157 | 0BV | 197 | 19V | 197 | 05V
GCOLK | t, 3.516 3.516 5.153 | 5.348 | 5.856 | 5.713 | 6.118 | 5.348 | 5.856 | 5.713 | 6.118 | ns
4mA | GCLK
PLL teo 3.915 3.915 5.788 | 5.988 | 6.560 | 6.388 | 6.875 | 5.988 | 6.560 | 6.388 | 6.875 | ns
GCOLK | t, 3.509 3.509 5.151 | 5.346 | 5.855 | 5.712 | 6.117 | 5.346 | 5.855 | 5.712 | 6.117 | ns
6mA | GCLK
PLL teo 3.908 3.908 5.786 | 5.986 | 6.559 | 6.387 | 6.874 | 5.986 | 6.559 | 6.387 | 6.874 | ns
1.8V GCOLK | t,, 3.501 3.501 5.143 | 5.339 | 5.848 | 5.705 | 6.110 | 5.339 | 5.848 | 5.705 | 6.110 | ns
HSTL 8mA | GCLK
CLASS | PLL teo 3.900 3.900 5.778 |1 5.979 | 6.552 | 6.380 | 6.867 | 5.979 | 6.552 | 6.380 | 6.867 | ns
GCOLK | t,, 3.504 3.504 5.146 | 5.342 | 5.852 | 5.709 | 6.114 | 5.342 | 5.852 | 5.709 | 6.114 | ns
10mA | GCLK
PLL teo 3.903 3.903 5.781 5982 | 6.556 | 6.384 | 6.871 | 5.982 | 6.556 | 6.384 | 6.871 | ns
GCOLK | t,, 3.501 3.501 5.149 | 5.346 | 5.856 | 5.713 | 6.118 | 5.346 | 5.856 | 5.713 | 6.118 | ns
12mA | GCLK
PLL teo 3.900 3.900 5.784 |1 5.986 | 6.560 | 6.388 | 6.875 | 5.986 | 6.560 | 6.388 | 6.875 | ns
1.8V GCOLK | t,, 3.509 3.509 5.148 | 5.343 | 5.852 | 5.709 | 6.114 | 5.343 | 5.852 | 5.709 | 6.114 | ns
HSTL 16mA | GCLK
CLASS 1| PLL too 3.908 3.908 5.783 | 5.983 | 6.556 | 6.384 | 6.871 | 5.983 | 6.556 | 6.384 | 6.871 | ns
GCLK | t,, 3.521 3.521 5.161 | 5.358 | 5.867 | 5.724 | 6.129 | 5.358 | 5.867 | 5.724 | 6.129 | ns
4mA | GCLK
PLL teo 3.920 3.920 5.796 | 5.998 | 6.571 | 6.399 | 6.886 | 5.998 | 6.571 | 6.399 | 6.886 | ns
GCOLK | t,, 3.517 3.517 5.162 | 5.359 | 5.870 | 5.727 | 6.132 | 5.359 | 5.870 | 5.727 | 6.132 | ns
6mA | GCLK
PLL teo 3.916 3.916 5.797 |1 5999 | 6.574 | 6.402 | 6.889 | 5.999 | 6.574 | 6.402 | 6.889 | ns
15V GCLK | t, 3.513 3.513 5.158 | 5.355 | 5.865 | 5.722 | 6.127 | 5.355 | 5.865 | 5.722 | 6.127 | ns
HSTL 8mA | GCLK
CLASS | PLL teo 3.912 3.912 5.793 | 5.995 | 6.569 | 6.397 | 6.884 | 5.995 | 6.569 | 6.397 | 6.884 | ns
GCLK | t,, 3.506 3.506 5.151 | 5.348 | 5.858 | 5.715 | 6.120 | 5.348 | 5.858 | 5.715 | 6.120 | ns
10mA | GCLK
PLL teo 3.905 3.905 5.786 | 5.988 | 6.562 | 6.390 | 6.877 | 5.988 | 6.562 | 6.390 | 6.877 | ns
GCLK | t, 3.507 3.507 5.158 | 5.356 | 5.868 | 5.725 | 6.130 | 5.356 | 5.868 | 5.725 | 6.130 | ns
12mA | GCLK
PLL teo 3.906 3.906 5.793 | 5.996 | 6.572 | 6.400 | 6.887 | 5.996 | 6.572 | 6.400 | 6.887 | ns
K GCOLK | t, 3.505 3.505 5.139 | 5.334 | 5.842 | 5.699 | 6.104 | 5.334 | 5.842 | 5.699 | 6.104 | ns
1.5-V
HSTL 16mA | GCLK
CLASS II PLL teo 3.904 3.904 5.774 |1 5974 | 6.546 | 6.374 | 6.861 | 5.974 | 6.546 | 6.374 | 6.861 | ns
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1/0 Timing
Table 1-83. EP3SL200 Column Pins Output Timing Parameters (Part 7 of 7)
=5 2 Fast Model cC2 | c3 | c4 caL 13 14 1L
Stalr{gard gg Clock % . o Weem | Veaz | Vews | Veam | Veus | Venz | Vouz | Veas | Vonz | UMIS
o5 S | Industrial | Commercial | {5y | 1%y | 15y | 15v | 09V | 13v | 13v | 15V | 08V
GCLK | tg 3.524 3.524 5.175| 5.375 | 5.888 | 5.745 | 6.150 | 5.375 | 5.888 | 5.745 | 6.150 | ns
4mA | GCLK
PLL 1o 3.923 3.923 5.810 | 6.015 | 6.592 | 6.420 | 6.907 | 6.015 | 6.592 | 6.420 | 6.907 | ns
GCLK | t,, 3.516 3.516 5.166 | 5.366 | 5.879 | 5.736 | 6.141 | 5.366 | 5.879 | 5.736 | 6.141 | ns
6mA | GCLK
PLL 1o 3.915 3.915 5.801 | 6.006 | 6.583 | 6.411 | 6.898 | 6.006 | 6.583 | 6.411 | 6.898 | ns
1.9V GCLK | t,, 3.517 3.517 5.174 | 5.374 | 5.888 | 5.745 | 6.150 | 5.374 | 5.888 | 5.745 | 6.150 | ns
HSTL 8mA | GCLK
CLASS | PLL 1o 3.916 3.916 5.809 | 6.014 | 6.592 | 6.420 | 6.907 | 6.014 | 6.592 | 6.420 | 6.907 | ns
GCLK | t,, 3.506 3.506 5.161 | 5.361 | 5.874 | 5.731 | 6.136 | 5.361 | 5.874 | 5.731 | 6.136 | ns
10mA | GCLK
PLL 1o 3.905 3.905 5.796 | 6.001 | 6.578 | 6.406 | 6.893 | 6.001 | 6.578 | 6.406 | 6.893 | ns
GCLK | t,, 3.506 3.506 5.161 | 5.361 | 5.875 | 5.732 | 6.137 | 5.361 | 5.875 | 5.732 | 6.137 | ns
12mA | GCLK
PLL 1o 3.905 3.905 5.796 | 6.001 | 6.579 | 6.407 | 6.894 | 6.001 | 6.579 | 6.407 | 6.894 | ns
K GCLK | t,, 3.527 3.527 5.177 | 5.376 | 5.888 | 5.745 | 6.150 | 5.376 | 5.888 | 5.745 | 6.150 | ns
1.2-V
HSTL 16mA | GCLK
CLASS Il bl | te| 3926 3.926 | 5.812 | 6.016 | 6.592 | 6.420 | 6.907 | 6.016 | 6.592 | 6.420 | 6.907 | ns
GCLK | t,, 3.630 3.630 5.222 | 5410 | 5.913 | 5.770 | 6.175 | 5.410 | 5913 | 5.770 | 6.175 | ns
3.0-V PCI — GCLK
PLL 150 4.029 4.029 5.857 | 6.050 | 6.617 | 6.445 | 6.932 | 6.050 | 6.617 | 6.445 | 6.932 | ns
20 GCLK | t,, 3.630 3.630 5.222 | 5410 | 5.913 | 5.770 | 6.175 | 5.410 | 5913 | 5.770 | 6.175 | ns
PCI-X | GCLK 1 4029 | 4020 | 5857|6050 | 6617 | 6.445 | 6.932 | 6.050 | 6.617 | 6.445 | 6.932 | ns
PLL
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Table 1-84 lists the EP3SL200 row pins output timing parameters for single-ended
I/0 standards.
Table 1-84. EP3SL200 Row Pins Output Timing Parameters (Part 1 of 4)
=5 g Fast Model c2 | c3 | c4 caL I3 14 1L
/0 a2 .
£5 | Clock | E Units
Standart | 35 S| industrial | Commercial | 1%y | {5y | 197 [ 197 | 03V | 17V [ 197 |17V | 0%V
GCLK | t, 3.639 3.902 5.663 | 5.916 | 6.397 | 6.238 | 6.709 | 6.053 | 6.634 | 6.238 | 6.709 | ns
4mA
GPCLLLK teo 1.551 1.768 2.210 | 2.317 | 2.505 | 2.518 | 2.444 | 2.409 | 2.649 | 2.518 | 2.444 | ns
3.3-V GOLK | t,, 3.548 3.813 5.533 | 5.778 | 6.283 | 6.124 | 6.565 | 5.912 | 6.485 | 6.124 | 6.565 | ns
LVTTL 8mA GOLK
PLL teo 1.468 1.663 2.080 | 2.179 | 2.361 | 2.374 | 2.300 | 2.268 | 2.500 | 2.374 | 2.300 | ns
GOLK | t,, 3.469 3.724 5.414 | 5.655 | 6.187 | 6.028 | 6.437 | 5.785 | 6.353 | 6.028 | 6.437 | ns
12mA | GOLK
PLL teo 1.389 1.560 1.961 | 2.056 | 2.233 | 2.246 | 2.172 | 2.147 | 2.368 | 2.246 | 2172 | ns
GCLK | t, 3.649 3.906 5.671 | 5.921 | 6.406 | 6.247 | 6.714 | 6.059 | 6.639 | 6.247 | 6.714 | ns
4mA
3.3-V GCLK too 1.561 1.772 2.218 | 2.322 | 2.510 | 2.523 | 2.449 | 2.415 | 2.654 | 2.523 | 2.449 | ns
LVCMOS PLL
GCLK | t, 3.473 3.728 5.420 | 5.661 | 6.197 | 6.038 | 6.443 | 5.794 | 6.360 | 6.038 | 6.443 | ns
8mA
GPCLLLK teo 1.393 1.564 1.967 | 2.062 | 2.239 | 2.252 | 2.178 | 2.159 | 2.375| 2.252 | 2178 | ns
GCLK | t, 3.593 3.848 5.615 | 5.869 | 6.363 | 6.204 | 6.666 | 6.010 | 6.592 | 6.204 | 6.666 | ns
4mA
GPCLLLK too 1.505 1.714 2.162 | 2.270 | 2.462 | 2.475 | 2.401 | 2.366 | 2.607 | 2.475| 2.401 | ns
3.0-V GOLK | t,, 3.474 3.733 5.463 | 5.710 | 6.218 | 6.059 | 6.502 | 5.848 | 6.428 | 6.059 | 6.502 | ns
LVTTL 8mA GOLK
PLL teo 1.394 1.587 2.010 | 2.111 | 2.298 | 2.311 | 2.237 | 2.204 | 2.443 | 2.311 | 2.237 | ns
GCLK | t, 3.437 3.695 5.395 | 5.627 | 6.148 | 5.989 | 6.414 | 5.762 | 6.335 | 5.989 | 6.414 | ns
12mA | goLk
PLL teo 1.357 1.536 1.928 | 2.028 | 2.210 | 2.223 | 2.149 | 2.118 | 2.350 | 2.223 | 2.149 | ns
GCLK | t, 3.507 3.767 5.510 | 5.762 | 6.254 | 6.095 | 6.555 | 5.902 | 6.481 | 6.095 | 6.555 | ns
4mA
3.0-V GPCLLLK too 1.419 1.633 2.057 | 2.163 | 2.351 | 2.364 | 2.290 | 2.258 | 2.496 | 2.364 | 2.290 | ns
LVCMOS
GOLK | t,, 3.424 3.679 5.368 | 5.588 | 6.120 | 5.961 | 6.375 | 5.722 | 6.295 | 5.961 | 6.375 | ns
8mA | GCLK
PLL teo 1.344 1.515 1.89311.989 | 2.171 | 2.184 | 2.110| 2.087 | 2.310 | 2.184 | 2110 | ns
GOLK | t,, 3.619 3.884 5.748 | 6.023 | 6.508 | 6.349 | 6.838 | 6.170 | 6.771 | 6.349 | 6.838 | ns
4mA
GPCLLLK teo 1.531 1.750 2.295 | 2.424 | 2.634 | 2.647 | 2.573 | 2.526 | 2.786 | 2.647 | 2.573 | ns
25V GCLK | t, 3.516 3.785 5.593 | 5.860 | 6.366 | 6.207 | 6.668 | 6.003 | 6.597 | 6.207 | 6.668 | ns
' 8mA
GPCLLLK too 1.436 1.651 2.140 | 2.261 | 2.464 | 2.477 | 2.403 | 2.359 | 2.612 | 2.477 | 2.403 | ns
GCLK | t, 3.463 3.735 5492 | 5.741 | 6.275 | 6.116 | 6.542 | 5.880 | 6.467 | 6.116 | 6.542 | ns
12mA | goLk
PLL teo 1.379 1.575 2.029 | 2.142 | 2.338 | 2.351 | 2.277 | 2.236 | 2.482 | 2.351 | 2.277 | ns
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Table 1-84. EP3SL200 Row Pins Output Timing Parameters (Part 2 of 4)
=5 K] Fast Model c2 c3 c4 caL 13 14 AL
Stalr{gard E5 | Clook | £ Vour | Veum | Vou= | Ve | Veum | Veu= | Vo= | Vo= | Vo= | TS
33 S | Industrial | Commercial | {5y | {F'y | {5y | 15v | 08V | 1.3V [ 13V |17V | 0.9V
GOLK | t, 3.863 4170 |6.174|6.451 | 7.093 | 6.933 | 7.278 | 6.617 | 7.250 | 6.933 | 7.278 | ns
2mA
GPCLLLK | 1795 2018 | 2703 |2.852 | 3121 |3.130 | 3.066 | 2.995 | 3.095 | 3.130 | 3.066 | ns
GOLK | 1, 3.638 3.968 |5.848 | 6.083 | 6.688 | 6.528 | 6.873 | 6.252 | 6.844 | 6.528 | 6.873 | ns
4mA
18V GPCLLLK t, 1.570 1.816 | 2.377 | 2.484 | 2.716 | 2.725 | 2.661 | 2.630 | 2.734 | 2.725 | 2.661 | ns
GOLK | t,, 3573 3.866 [5.694 |5.933 | 6.529 | 6.369 | 6.714 | 6.084 | 6.671 | 6.369 | 6.714 | ns
6mA
GPCLLLK t, 1.505 1.714 | 2.223 | 2.334 | 2.557 | 2.566 | 2.502 | 2.462 | 2.628 | 2.566 | 2.502 | ns
GOLK | 1, 3.521 3792 |5.617 |5.840 | 6.433 | 6.273 | 6.618 | 5.989 | 6.577 | 6.273 | 6.618 | ns
8mA
GPCLLLK t, 1.445 1.640 | 2.146 | 2.241 | 2.461 | 2.470 | 2.406 | 2.367 | 2.556 | 2.470 | 2.406 | ns
GOLK | t, 3.774 4.088 |6.084 |6.365 | 7.021 | 6.861 | 7.206 | 6.524 | 7.174 | 6.861 | 7.206 | ns
2mA
GPCLLLK t 1.706 1.936 | 2.613 | 2.766 | 3.049 | 3.058 | 2.994 | 2.902 | 3.030 | 3.058 | 2.994 | ns
GOLK | t, 3.537 3.831 5.679 | 5.928 | 6.530 | 6.370 | 6.715 | 6.078 | 6.670 | 6.370 | 6.715 | ns
4mA
15V GPCLLLK t, 1.464 1.679 | 2.208 | 2.329 | 2.558 | 2.567 | 2.503 | 2.456 | 2.629 | 2.567 | 2.503 | ns
GOLK | t,, 3.510 3.783 | 5.606 | 5.832 | 6.424 | 6.264 | 6.609 | 5.980 | 6.565 | 6.264 | 6.609 | ns
6mA
GPCLLLK t, 1.437 1.631 2135 | 2.233 | 2.452 | 2.461 | 2.397 | 2.358 | 2.556 | 2.461 | 2.397 | ns
GOLK | 1, 3.496 3.774 | 5.584 | 5.814 | 6.405 | 6.245 | 6.590 | 5.962 | 6.543 | 6.245 | 6.590 | ns
8mA
GPCLLLK t, 1.428 1.622 | 2.113 | 2.215 | 2.433 | 2.442 | 2.378 | 2.340 | 2.537 | 2.442 | 2.378 | ns
GOLK | t, 3.717 4.013 [5.994 |6.279 | 6.946 | 6.786 | 7.131 | 6.436 | 7.090 | 6.786 | 7.131 | ns
2mA
19V GPCLLLK t 1.649 1.861 2.523 | 2.680 | 2.974 | 2.983 | 2.919 | 2.814 | 2.961 | 2.983 | 2.919 | ns
GOLK | t, 3.542 3.824 | 5.701|5.956 | 6.571 | 6.411 | 6.756 | 6.103 | 6.712 | 6.411 | 6.756 | ns
4mA | GCLK
TR 1.469 1.672 | 2.230 | 2.357 | 2.599 | 2.608 | 2.544 | 2.481 | 2.673 | 2.608 | 2.544 | ns
GOLK | t,, 3.463 3.723 | 5.485|5.713 | 6.265 | 6.106 | 6.510 | 5.855 | 6.429 | 6.106 | 6.510 | ns
8mA
SSTL-2 GCLK t 1.383 1.561 2.006 | 2.114 | 2.306 | 2.319 | 2.245 | 2.220 | 2.444 | 2.319 | 2.245 | ns
CLASS | PLL
GOLK | 1, 3.458 3.719 | 5.482 | 5.705 | 6.263 | 6.104 | 6.502 | 5.854 | 6.422 | 6.104 | 6.502 | ns
12mA | GoLk
TR 1.378 1555 | 1.999 | 2.106 | 2.298 | 2.311 | 2.237 | 2.219 | 2.437 | 2.311 | 2.237 | ns
SSTL-2 GOLK | t, 3.449 3.708 | 5.467 | 5.680 | 6.246 | 6.087 | 6.475 | 5.837 | 6.395 | 6.087 | 6.475 | ns
16mA | GCLK
CLASS I oL | o 1.369 1544 [1.984 |2.081 | 2.271|2.284 | 2.210 | 2.202 | 2.413 | 2.284 | 2.210 | ns
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Table 1-84. EP3SL200 Row Pins Output Timing Parameters (Part 3 of 4)

=5 B Fast Model c2 | c3 | c4 caL I3 14 1L
1/0 o2 .
£5 | Clock | E Units
Standard | 33 § | industrial | commercial | {5y | foy | Jor | Joug | g | Jud | feeg | Jond | 0%
GOLK | t, 3.474 3.748 |5.512|5.727 | 6.306 | 6.146 | 6.491 | 5.870 | 6.440 | 6.146 | 6.491 | ns
4mA
GPCLLLK t 1.406 1596 | 2.041 | 2.128 | 2.334 | 2.343 | 2.279 | 2.248 | 2.447 | 2.343 | 2.279 | ns
GOLK | t, 3.465 3.734 |5.509|5.725 | 6.304 | 6.144 | 6.489 | 5.868 | 6.438 | 6.144 | 6.489 | ns
6mA
GPCLLLK to 1.391 1582 | 2.038 | 2.126 | 2.332 | 2.341 | 2.277 | 2.246 | 2.445 | 2.341 | 2.277 | ns
GOLK | t, 3.454 3.722 |5.492 | 5.708 | 6.287 | 6.127 | 6.472 | 5.857 | 6.422 | 6.127 | 6.472 | ns
SSTL-18 | o
CLASS | GPCLLLK t 1.380 1570 | 2.021 [ 2.109 | 2.315| 2.324 | 2.260 | 2.229 | 2.436 | 2.324 | 2.260 | ns
GOLK | t, 3.443 3.699 |[5.476|5.692 | 6.272 | 6.112 | 6.457 | 5.845 | 6.407 | 6.112 | 6.457 | ns
10mA
GPCLLLK t 1.363 1.547 | 2.005 | 2.093 | 2.300 | 2.309 | 2.245 | 2.214 | 2.424 | 2.309 | 2.245 | ns
GOLK | t, 3.443 3.698 |5.475|5.691 | 6.271|6.111 | 6.456 | 5.844 | 6.406 | 6.111 | 6.456 | ns
12mA
GPCLLLK t 1.363 1546 | 2.004 | 2.092 | 2.299 | 2.308 | 2.244 | 2.213 | 2.424 | 2.308 | 2.244 | ns
GOLK | t, 3.451 3.707 | 5.473 | 5.687 | 6.265 | 6.105 | 6.450 | 5.840 | 6.399 | 6.105 | 6.450 | ns
8mA
SSTL-18 GPCLLLK t, 1.371 1.555 | 2.002 | 2.088 | 2.293 | 2.302 | 2.238 | 2.208 | 2.418 | 2.302 | 2.238 | ns
CLASS Il
GOLK | t, 3.452 3.702 | 5.472 | 5.688 | 6.267 | 6.107 | 6.458 | 5.849 | 6.408 | 6.107 | 6.458 | ns
16mA
GPCLLLK t 1.372 1.550 | 2.001 | 2.093 | 2.295 | 2.304 | 2.240 | 2.214 | 2.429 | 2.304 | 2.240 | ns
GOLK | t, 3.473 3.744 | 5.523|5.741 | 6.323 | 6.163 | 6.508 | 5.883 | 6.456 | 6.163 | 6.508 | ns
4mA
GPCLLLK t, 1.402 1592 | 2.052 | 2.142 | 2.351 | 2.360 | 2.296 | 2.261 | 2.459 | 2.360 | 2.296 | ns
SSTL-15 GOLK | t, 3.459 3.722 | 5.505 | 5.724 | 6.306 | 6.146 | 6.491 | 5.869 | 6.440 | 6.146 | 6.491 | ns
CLASS | | emaA
GPCLLLK t 1.379 1570 | 2.034 | 2.125 | 2.334 | 2.343 | 2.279 | 2.245 | 2.450 | 2.343 | 2.279 | ns
GOLK | t, 3.448 3.705 |5.488 | 5.706 | 6.288 | 6.128 | 6.473 | 5.856 | 6.423 | 6.128 | 6.473 | ns
8mA
GPCLLLK t 1.368 1553 | 2.017 | 2.107 | 2.316 | 2.325 | 2.261 | 2.227 | 2.437 | 2.325 | 2.261 | ns
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Table 1-84. EP3SL200 Row Pins Output Timing Parameters (Part 4 of 4)
=5 K] Fast Model c2 c3 c4 caL 13 14 AL
Stalr{gard gg Clock g . ol Ve | Vs | Ve | Vs | Voo | Veom | Vous | Vs | Vo= | UNIS
5 & | Industrial | Commercial | 43y | {5y | 13 | 13v | 08v | 1.7v | 13V [ 17V | 08V
GOLK | tq 3.458 3.720 5.479 1 5.692 | 6.268 | 6.108 | 6.453 | 5.839 | 6.402 | 6.108 | 6.453 | ns
mA GPCLLLK teo 1.381 1.568 2.008 | 2.093 | 2.296 | 2.305 | 2.241 | 2.212 | 2.415 | 2.305 | 2.241 | ns
GOLK | tq 3.451 3.708 5.470 | 5.684 | 6.260 | 6.100 | 6.445 | 5.838 | 6.395 | 6.100 | 6.445 | ns
omA GPCLLLK teo 1.371 1.556 1.999 | 2.085 | 2.288 | 2.297 | 2.233 | 2.204 | 2.415| 2.297 | 2.233 | ns
I1-I88T\If GCLK | tg 3.442 3.696 5.462 | 5.675 | 6.252 | 6.092 | 6.438 | 5.831 | 6.387 | 6.092 | 6.438 | ns
CLASS | omA GPCLLLK teo 1.362 1.544 1.991 | 2.076 | 2.280 | 2.289 | 2.225 | 2.196 | 2.408 | 2.289 | 2.225 | ns
GCLK | tg 3.445 3.698 5.464 | 5.678 | 6.255 | 6.095 | 6.442 | 5.834 | 6.390 | 6.095 | 6.442 | ns
1omA GPCLLLK teo 1.365 1.546 1.993 | 2.079 | 2.283 | 2.292 | 2.228 | 2.199 | 2.411 | 2.292 | 2.228 | ns
GCLK | tq 3.441 3.693 5.462 | 5.677 | 6.255 | 6.095 | 6.445 | 5.837 | 6.395 | 6.095 | 6.445 | ns
fomA GPCLLLK teo 1.361 1.541 1.991 | 2.081 | 2.283 | 2.292 | 2.228 | 2.202 | 2.416 | 2.292 | 2.228 | ns
1.8-V GCLK | tq 3.449 3.697 5.457 | 5.669 | 6.246 | 6.086 | 6.441 | 5.833 | 6.389 | 6.086 | 6.441 | ns
HSTL 16mA [ GoLK
CLASS Il pLL | o 1.369 1.545 1.986 | 2.078 | 2.274 | 2.283 | 2.219 | 2.198 | 2.410 | 2.283 | 2.219 | ns
GOLK | tg 3.464 3.727 5.490 | 5.705 | 6.283 | 6.123 | 6.468 | 5.848 | 6.416 | 6.123 | 6.468 | ns
mA GPCLLLK teo 1.388 1.575 2.019 | 2.106 | 2.311 | 2.320 | 2.256 | 2.224 | 2.426 | 2.320 | 2.256 | ns
1H§T\I{ GCLK | t, 3.458 3.717 5.486 | 5.701 | 6.279 | 6.119 | 6.464 | 5.850 | 6.413 | 6.119 | 6.464 | ns
CLASS | omA GPCLLLK teo 1.378 1.565 2.015 | 2.102 | 2.307 | 2.316 | 2.252 | 2.221 | 2.429 | 2.316 | 2.252 | ns
GCLK | tg 3.454 3.712 5.480 | 5.695 | 6.273 | 6.113 | 6.458 | 5.845 | 6.407 | 6.113 | 6.458 | ns
omA GPCLLLK teo 1.374 1.560 2.009 | 2.096 | 2.301 | 2.310 | 2.246 | 2.215 | 2.423 | 2.310 | 2.246 | ns
GCOLK | t, 3.466 3.726 5.501 | 5.719 | 6.301 | 6.141 | 6.486 | 5.864 | 6.433 | 6.141 | 6.486 | ns
mA GPCLLLK teo 1.387 1.574 2.030 | 2.120 | 2.329 | 2.338 | 2.274 | 2.238 | 2.445 | 2.338 | 2.274 | ns
1H82T\I{ GCLK | t, 3.457 3.714 5.490 | 5.707 | 6.289 | 6.129 | 6.474 | 5.855 | 6.422 | 6.129 | 6.474 | ns
CLASS | omA GPCLLLK teo 1.377 1.562 2.019 | 2.108 | 2.317 | 2.326 | 2.262 | 2.227 | 2.436 | 2.326 | 2.262 | ns
GCLK | t, 3.456 3.712 5.494 1 5.712 | 6.295 | 6.135 | 6.480 | 5.864 | 6.429 | 6.135 | 6.480 | ns
omA GPCLLLK teo 1.376 1.560 2.023 | 2.113 | 2.323 | 2.332 | 2.268 | 2.233 | 2.446 | 2.332 | 2.268 | ns
GCLK | tg 3.569 3.829 5.537 | 5.731 | 6.305 | 6.146 | 6.519 | 5.903 | 6.453 | 6.146 | 6.519 | ns
L GPCLLLK teo 1.489 1.665 2.054 | 2132 | 2.315| 2.328 | 2.267 | 2.268 | 2.474 | 2.328 | 2.267 | ns
3.0V GCLK | tq 3.569 3.829 5.537 | 5.731 | 6.305 | 6.146 | 6.519 | 5.903 | 6.453 | 6.146 | 6.519 | ns
PCI-X N GPCLLLK teo 1.489 1.665 2.054 | 2132 | 2.315| 2.328 | 2.267 | 2.268 | 2.474 | 2.328 | 2.267 | ns
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Table 1-85 through Table 1-88 list the maximum I/O timing parameters for EP3SL200
devices for differential I/O standards.

Table 1-85 lists the EP3SL200 column pins input timing parameters for differential

I/0 standards.

Table 1-85. EP3SL200 Column Pins Input Timing Parameters (Part 1 of 2)

g Fast Model c2 c3 c4 caL I3 4 4L
1/0 Standard Clock | E Units
§ | idustrial | commercial | Yoy | Y5y | 5V | 1% | 0%V | 19V | 15 | 197 | 0%V
coLx L | 1183 [ 1221 [-1879[-1911]-2.067]-1987]-2.459 -1928 [ -2.084]-1987 | 2459 ns
DS t, | 1.289 1376 | 2.114 | 2.150 | 2.330 | 2.237 | 2.711 | 2477 | 2.355 | 2.237 | 2.711 | ns
GOLK |t | 1.103 1122 | 1.882 | 1.986 | 2.207 | 2.099 | 2.096 | 1.998 | 2.217 | 2.099 | 2.096 | ns
PLL |, | -0.824 -0.821 | -1.403 | -1.493 | -1.659 | -1.580 | -1.562 | -1.493 | -1.659 | -1.580 | -1.562 | ns
s || 1188 | 1221|1879 |-1.911|-2.067 | -1987 | -2459 | -1.928 | -2084 | -1.987 | -2.459 | ns
VINLLUDS t, | 1.289 1376 | 2.114 | 2.150 | 2.330 | 2.237 | 2.711 | 2477 | 2.355 | 2.237 [ 2.711 | ns
GOLK |t | 1.103 1122 | 1.882 | 1.986 | 2.207 | 2.099 | 2.096 | 1.998 | 2.217 | 2.099 | 2.096 | ns
PLL |t | -0.824 -0.821 | -1.403 | -1.493 | -1.659 | -1.580 | -1.562 | -1.493 | -1.659 | -1.580 | -1.562 | ns
soL L1161 1233 | -1.889 [ -1.922 | -2.083 | -2.003 | -2.475 | -1.939 | -2.099 | -2.003 | -2.475 | ns
RSDS t, | 1.297 1388 | 2.124 | 2.161 | 2.346 | 2.253 | 2.727 | 2.188 | 2.370 | 2.253 | 2.727 | ns
GOLK | to | 1.095 1110 | 1.872 [ 1.975 | 2.191 | 2.083 | 2.080 | 1.987 | 2.202 | 2.083 | 2.080 | ns
PLL [t | -0816 | -0.809 |-1.393|-1.482|-1.643|-1.564 |-1.546 |-1.482 | -1.644|-1.564 |-1.546 | ns
ty | -1.161 1233 | -1.889 [-1.922 | -2.083 | -2.003 | -2.475 | -1.939 | -2.099 | -2.003 | -2.475 | ns
?'ZF_F\ERHE'\T'['AL BoLK t, | 1.297 1388 | 2124 | 2.161 | 2.346 | 2.253 | 2.727 | 2.188 | 2.370 | 2.253 | 2727 | ns
CLASS | GOLK |t | 1.095 1110 | 1.872 [ 1.975 | 2.191 | 2.083 | 2.080 | 1.987 | 2.202 | 2.083 | 2.080 | ns
PLL [t | -0816 | -0.809 |-1.393|-1.482|-1.643|-1.564 |-1.546 |-1.482 | -1.644|-1.564 |-1.546 | ns
t, | -1173 | -1.244 [-1.898 |-1.933 |-2.102|-2.022 | -2.494 | -1.950 | -2.117 | -2.022 | -2.494 | ns
?'ZF_F\ERHE'\T'['AL SO T 1300 1399 | 2133 | 2172 | 2.365 | 2.272 | 2.746 | 2.199 | 2.388 | 2.272 | 2.746 | ns
CLASS I GOLK |t | 1.083 1.099 | 1.863 | 1.964 | 2.172 | 2.064 | 2.061 | 1.976 | 2.184 | 2.064 | 2.061 | ns
PLL [t | -0804 | -0.798 |-1.384-1.471|-1.624|-1545|-1.527 |-1.471|-1.626 | -1.545 [-1.527 | ns
t, | -1173 | -1.244 [-1.898 |-1.933 |-2.102|-2.022 | -2.494 | -1.950 | -2.117 | -2.022 | -2.494 | ns
?'SF_F\ERHE'\T'['AL BoLK t, | 1.309 1399 | 2133 [ 2172 [ 2.365 | 2.272 | 2.746 | 2.199 | 2.388 | 2.272 | 2.746 | ns
CLASS | GOLK | to | 1.083 1.099 | 1.863 | 1.964 | 2.172 | 2.064 | 2.061 | 1.976 | 2.184 | 2.064 | 2.061 | ns
PLL [t | -0804 | -0.798 |[-1.384-1.471|-1.624|-1545|-1.527 |-1.471|-1.626|-1.545 [-1.527 | ns
t, | -1.161 1233 |-1.889 [ -1.922 | -2.083 | -2.003 | -2.475 | -1.939 | -2.099 | -2.003 | -2.475 | ns
?'SF_F\ERHE'\T'['AL S T 1207 1388 | 2124 | 2.161 | 2.346 | 2.253 | 2.727 | 2.188 | 2.370 | 2.253 | 2.727 | ns
CLASS || GOLK |t | 1.095 1110 | 1.872 [ 1.975 | 2.191 | 2.083 | 2.080 | 1.987 | 2.202 | 2.083 | 2.080 | ns
PLL [t | -0816 | -0.809 |-1.393|-1.482|-1.643|-1.564 |-1.546 |-1.482 | -1.644|-1.564 |-1.546 | ns
ty | -1.161 1233 | -1.889 [-1.922 | -2.083 | -2.003 | -2.475 | -1.939 | -2.099 | -2.003 | -2.475 | ns
?'g_F\ERHE'\T'['AL SO T 1207 1388 | 2.124 | 2.161 | 2.346 | 2.253 | 2.727 | 2.188 | 2.370 | 2.253 | 2.727 | ns
CLASS | GOLK |t | 1.095 1110 | 1.872 [ 1.975 | 2.191 | 2.083 | 2.080 | 1.987 | 2.202 | 2.083 | 2.080 | ns
PLL [t | -0816 | -0.809 |-1.393|-1.482|-1.643|-1.564 |-1.546 |-1.482 | -1.644|-1.564 |-1.546 | ns
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Table 1-85. EP3SL200 Column Pins Input Timing Parameters (Part 2 of 2)

% Fast Model c2 c3 c4 caL I3 4 4L
vostentat | CO0 | & st | commersiat| Vg | Vo | Vo | Yy | Ve | Ve | Ve e e |
t, | -1.173 | -1.244 |-1.898 |-1.933]-2.102 [ -2.022 | -2.494 [ -1.950 | -2.117 | -2.022 | -2.494 | ns
?'g_F\ERHE'\T'['AL SO T 1,309 1399 | 2133 | 2172 | 2.365 | 2.272 | 2.746 | 2.199 | 2.388 | 2.272 | 2.746 | ns
CLASS Ii GOLK | to | 1.083 1.099 | 1.863 | 1.964 | 2.172 | 2.064 | 2.061 | 1.976 | 2.184 | 2.064 | 2.061 | ns
PLL [t | -0804 | -0.798 |-1.384|-1.471|-1.624|-1545|-1.527 |-1.471|-1.626|-1.545 [-1.527 | ns
t, | 1173 | -1.244 [-1.898 |-1.933]-2.102 | -2.022 | -2.494 [ -1.950 | -2.117 | -2.022 [ -2.494 | ns
?'SF_F\EF;?['AL SoLK t, | 1.309 1399 | 2133 [ 2172 [ 2.365 | 2.272 | 2.746 | 2.199 | 2.388 | 2.272 | 2.746 | ns
CLASS | GOLK |t | 1.083 1.099 | 1.863 | 1.964 | 2.172 | 2.064 | 2.061 | 1.976 | 2.184 | 2.064 | 2.061 | ns
PLL [t | -0804 | -0.798 |-1.384|-1.471|-1.624|-1545|-1.527 |-1.471|-1.626 | -1.545 [-1.527 | ns
t,| -1180 | -1.250 |-1.910[-1.938 |-2.102]-2.024 | -2.493 | -1.954 [ -2.112 | -2.024 | -2.493 | ns
?'SF_F\EF;?['AL SO T 1316 1405 | 2.146 | 2.180 | 2.368 | 2.275 | 2.750 | 2.206 | 2.388 | 2.275 | 2.750 | ns
CLASS I GOLK |t | 1.076 1.093 | 1.851 | 1.959 | 2.172 | 2.062 | 2.062 | 1.972 | 2.189 | 2.062 | 2.062 | ns
PLL [t | -0797 | -0792 |[-1.371|-1.463|-1.621|-1.542|-1.523 | -1.464 | -1.626 | -1.542 [ -1.523 | ns
t,| -1.180 | -1.250 |-1.910[-1.938 |-2.102]-2.024 | -2.493 | -1.954 | -2.112 | -2.024 | -2.493 | ns
?';_F\Eggﬁ['“ SO T 1316 1405 | 2.146 | 2.180 | 2.368 | 2.275 | 2.750 | 2.206 | 2.388 | 2.275 | 2.750 | ns
CLASS | GOLK | to | 1.076 1.093 | 1.851 | 1.959 | 2.172 | 2.062 | 2.062 | 1.972 | 2.189 | 2.062 | 2.062 | ns
PLL [t | -0797 | -0792 |[-1.371|-1.463|-1.621|-1.542|-1.523 | -1.464 | -1.626 | -1.542 [ -1.523 | ns
t,| -1153 | -1.221 |-1.879[-1.911|-2.067 |-1.987 | -2.459 | -1.928 | -2.084 | -1.987 | -2.459 | ns
?'SF_F\EF;?['AL BoLK t, | 1.289 1376 | 2114 | 2.150 | 2.330 | 2.237 | 2.711 | 2177 | 2.355 | 2.237 | 2711 | ns
CLASS I GOLK | to | 1.103 1122 | 1.882 | 1.986 | 2.207 | 2.099 | 2.096 | 1.998 | 2.217 | 2.099 | 2.096 | ns
PLL |t | -0.824 -0.821 | -1.403 | -1.493 | -1.659 | -1.580 | -1.562 | -1.493 | -1.659 | -1.580 | -1.562 | ns
t, | -1153 | -1.221 |-1.879[-1.911|-2.067 |-1.987 | -2.459 | -1.928 | -2.084 | -1.987 | -2.459 | ns
B'SF_F\EF;?['AL SO T 1289 1376 | 2.114 | 2.150 | 2.330 | 2.237 | 2.711 | 2477 | 2.355 | 2.237 | 2.711 | ns
CLASS | GOLK | to | 1.103 1122 | 1.882 | 1.986 | 2.207 | 2.099 | 2.096 | 1.998 | 2.217 | 2.099 | 2.096 | ns
PLL |t | -0.824 -0.821 | -1.403 | -1.493 | -1.659 | -1.580 | -1.562 | -1.493 | -1.659 | -1.580 | -1.562 | ns
ty | -1.161 1233 |-1.889 [-1.922 | -2.083 | -2.003 | -2.475 | -1.939 | -2.099 | -2.003 | -2.475 | ns
B'SF_F\EFS"?['AL SoLK t, | 1.207 1388 | 2124 | 2.161 | 2.346 | 2.253 | 2.727 | 2.188 | 2.370 | 2.253 | 2727 | ns
CLASS I GOLK |t | 1.095 1110 | 1.872 [ 1.975 | 2.191 | 2.083 | 2.080 | 1.987 | 2.202 | 2.083 | 2.080 | ns
PLL [t | -0816 | -0.809 |-1.393|-1.482|-1.643|-1.564 |-1.546 |-1.482 | -1.644|-1.564 |-1.546 | ns
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Table 1-86 lists the EP3SL200 row pins input timing parameters for differential I/O

standards.

Table 1-86. EP3SL200 Row Pins Input Timing Parameters (Part 1 of 2)

% Fast Model c2 c3 c4 caL 13 14 4L
vostantat | ST 2 nsusian | commersit | Vi | Vg | ey | Vg | Vg | Ve | Ve Ve e |
soLK L= -1.332 -1.401 | -1.719 | -1.648 | -1.841 | -1.769 | -2.221 | -1.630 | -1.815 | -1.769 | -2.221 | ns
t, | 1.476 1563 | 1.994 | 1.939 | 2.157 | 2.071 | 2.526 | 1.934 | 2.145 | 2.071 | 2.526 | ns
LS GOLK | tu | 0.869 0.886 | 1.991 | 2.205 | 2.405 | 2.282 | 2.297 | 2.252 | 2.458 | 2.282 | 2.297 | ns
PLL | t, | -0.581 -0.578 | -1.475 |-1.662 | -1.803 | -1.711 | -1.711 | -1.692 | -1.839 | -1.711 | -1.711 | ns
soLk L= -1.332 -1.401 | -1.719 | -1.648 | -1.841 | -1.769 | -2.221 | -1.630 | -1.815 | -1.769 | -2.221 | ns
VINLLYDS t, | 1.476 1563 | 1.994 | 1.939 | 2.157 | 2.071 | 2.526 | 1.934 | 2.145 | 2.071 | 2.526 | ns
GOLK | tu | 0.869 0.886 | 1.991 | 2.205 | 2.405 | 2.282 | 2.297 | 2.252 | 2.458 | 2.282 | 2.297 | ns
PLL | t, | -0.581 -0.578 | -1.475 |-1.662 | -1.803 | -1.711 | -1.711 | -1.692 | -1.839 | -1.711 | -1.711 | ns
t, | -1.332 -1.401 | -1.719 | -1.648 | -1.841 | -1.769 | -2.221 | -1.630 | -1.815 | -1.769 | -2.221 | ns
GoLK t, | 1.476 1563 | 1.994 | 1.939 | 2.157 | 2.071 | 2.526 | 1.934 | 2.145 | 2.071 | 2.526 | ns
RSDS GOLK | tu | 0.869 0.886 | 1.991 | 2.205 | 2.405 | 2.282 | 2.297 | 2.252 | 2.458 | 2.282 | 2.297 | ns
PLL | t, | -0.581 -0.578 | -1.475 |-1.662 | -1.803 | -1.711 | -1.711 | -1.692 | -1.839 | -1.711 | -1.711 | ns
soLk L= -1.137 -1.216 | -1.849 | -1.877 | -2.030 | -1.953 | -2.400 | -1.901 | -2.052 | -1.953 | -2.400 | ns
t, | 1.274 1.369 | 2.088 | 2.122 | 2.297 | 2.206 | 2.656 | 2.156 | 2.330 | 2.206 | 2.656 | ns
GCLK | t. | 1.064 1.071 1.866 | 1.981 | 2.216 | 2.098 | 2.118 | 1.985 | 2.221 | 2.098 | 2.118 | ns
1D'2F_FVERENT'AL PLL | 1, | -0.783 -0.772 |-1.384 | -1.483 | -1.663 | -1.576 | -1.581 | -1.474 | -1.654 | -1.576 | -1.581 | ns
HSTL CLASS | | oy | 1 -1.137 -1.216 | -1.849 | -1.877 | -2.030 | -1.953 | -2.400 | -1.901 | -2.052 | -1.953 | -2.400 | ns
t, | 1.274 1.369 | 2.088 | 2.122 | 2.297 | 2.206 | 2.656 | 2.156 | 2.330 | 2.206 | 2.656 | ns
GOLK | tu | 1.064 1.071 1.866 | 1.981 | 2.216 | 2.098 | 2.118 | 1.985 | 2.221 | 2.098 | 2.118 | ns
PLL | t, | -0.783 -0.772 | -1.384 | -1.483 | -1.663 | -1.576 | -1.581 | -1.474 | -1.654 | -1.576 | -1.581 | ns
t, | -1.146 -1.228 | -1.858 | -1.887 | -2.046 | -1.969 | -2.416 | -1.910 | -2.068 | -1.969 | -2.416 | ns
GoLK t, | 1.283 1.381 2.097 | 2132 | 2.313 | 2.222 | 2.672 | 2.165 | 2.346 | 2.222 | 2.672 | ns
GCOLK | tw | 1.055 1.059 | 1.857 | 1.971 | 2.200 | 2.082 | 2.102 | 1.976 | 2.205 | 2.082 | 2.102 | ns
1D'5F_FVERENT'AL PLL | 1, | -0.774 -0.760 | -1.375 | -1.473 | -1.647 | -1.560 | -1.565 | -1.465 | -1.638 | -1.560 | -1.565 | ns
HSTL CLASS | | oy | 1 -1.146 -1.228 | -1.858 | -1.887 | -2.046 | -1.969 | -2.416 | -1.910 | -2.068 | -1.969 | -2.416 | ns
t, | 1.283 1.381 2.097 | 2132 | 2.313 | 2.222 | 2.672 | 2.165 | 2.346 | 2.222 | 2.672 | ns
GCOLK | tw | 1.055 1.059 | 1.857 | 1.971 | 2.200 | 2.082 | 2.102 | 1.976 | 2.205 | 2.082 | 2.102 | ns
PLL | 1, | -0.774 -0.760 | -1.375 | -1.473 | -1.647 | -1.560 | -1.565 | -1.465 | -1.638 | -1.560 | -1.565 | ns
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Table 1-86. EP3SL200 Row Pins Input Timing Parameters (Part 2 of 2)
% Fast Model c2 c3 c4 caL I3 14 4L
vostemtart | S0 2 isin | commerin | Yo | Vg | Yoy | Ve | ay | Vew | Ves | Ve | e
t, | -1.160 -1.240 | -1.867 |-1.897 | -2.064 | -1.987 | -2.434 | -1.921 | -2.085 | -1.987 | -2.434 | ns
GoLK t, | 1.297 1.393 | 2.106 | 2.142 | 2.331 | 2.240 | 2.690 | 2.176 | 2.363 | 2.240 | 2.690 | ns
GCOLK | tw | 1.041 1.047 | 1.844 | 1961 | 2.182 | 2.064 | 2.084 | 1.965 | 2.188 | 2.064 | 2.084 | ns
DIFFERENTIAL | PLL | t | -0.760 -0.748 | -1.363 | -1.463 | -1.629 | -1.542 | -1.547 | -1.454 | -1.621 | -1.542 | -1.547 | ns
L'S%YCLASM soLk L= -1.160 -1.240 | -1.867 |-1.897 | -2.064 | -1.987 | -2.434 | -1.921 | -2.085 | -1.987 | -2.434 | ns
t, | 1.297 1.393 | 2.106 | 2.142 | 2.331 | 2.240 | 2.690 | 2.176 | 2.363 | 2.240 | 2.690 | ns
GCOLK | tw | 1.041 1.047 | 1.844 | 1961 | 2.182 | 2.064 | 2.084 | 1.965 | 2.188 | 2.064 | 2.084 | ns
PLL | t, | -0.760 -0.748 | -1.363 | -1.463 | -1.629 | -1.542 | -1.547 | -1.454 | -1.621 | -1.542 | -1.547 | ns
soLk L= -1.146 -1.228 | -1.858 | -1.887 | -2.046 | -1.969 | -2.416 | -1.910 | -2.068 | -1.969 | -2.416 | ns
t, | 1.283 1.381 2.097 | 2132 | 2.313 | 2.222 | 2.672 | 2.165 | 2.346 | 2.222 | 2.672 | ns
GOLK | tu | 1.055 1.059 | 1.857 | 1.971 | 2.200 | 2.082 | 2.102 | 1.976 | 2.205 | 2.082 | 2.102 | ns
1D'5F_FVERENT'AL PLL | 1, | -0.774 -0.760 | -1.375 | -1.473 | -1.647 | -1.560 | -1.565 | -1.465 | -1.638 | -1.560 | -1.565 | ns
SSTLOLASS | | oy | -1.146 -1.228 | -1.858 | -1.887 | -2.046 | -1.969 | -2.416 | -1.910 | -2.068 | -1.969 | -2.416 | ns
t, | 1.283 1.381 2.097 | 2132 | 2.313 | 2.222 | 2.672 | 2.165 | 2.346 | 2.222 | 2.672 | ns
GCOLK | tw | 1.055 1.059 | 1.857 | 1.971 | 2.200 | 2.082 | 2.102 | 1.976 | 2.205 | 2.082 | 2.102 | ns
PLL | 1, | -0.774 -0.760 | -1.375 | -1.473 | -1.647 | -1.560 | -1.565 | -1.465 | -1.638 | -1.560 | -1.565 | ns
soLk L -1.160 -1.240 | -1.867 |-1.897 | -2.064 | -1.987 | -2.434 | -1.921 | -2.085 | -1.987 | -2.434 | ns
t, | 1.297 1.393 | 2.106 | 2.142 | 2.331 | 2.240 | 2.690 | 2.176 | 2.363 | 2.240 | 2.690 | ns
GCOLK | tw | 1.041 1.047 | 1.844 | 1961 | 2.182 | 2.064 | 2.084 | 1.965 | 2.188 | 2.064 | 2.084 | ns
?'g_FVERENT'AL PLL | t, | -0.760 -0.748 | -1.363 | -1.463 | -1.629 | -1.542 | -1.547 | -1.454 | -1.621 | -1.542 | -1.547 | ns
SSTLOLASS | | ooy | -1.160 -1.240 | -1.867 |-1.897 | -2.064 | -1.987 | -2.434 | -1.921 | -2.085 | -1.987 | -2.434 | ns
t, | 1.297 1.393 | 2.106 | 2.142 | 2.331 | 2.240 | 2.690 | 2.176 | 2.363 | 2.240 | 2.690 | ns
GOLK | tu | 1.041 1.047 | 1.844 | 1961 | 2.182 | 2.064 | 2.084 | 1.965 | 2.188 | 2.064 | 2.084 | ns
PLL | t, | -0.760 -0.748 | -1.363 | -1.463 | -1.629 | -1.542 | -1.547 | -1.454 | -1.621 | -1.542 | -1.547 | ns
soLk L -1.169 -1.249 | -1.881 |-1.908 | -2.071 | -1.995 | -2.440 | -1.928 | -2.086 | -1.995 | -2.440 | ns
t, | 1.306 1.402 | 2.121 | 2.156 | 2.341 | 2.250 | 2.701 | 2.186 | 2.369 | 2.250 | 2.701 | ns
GCOLK | t. | 1.032 1.038 | 1.829 | 1.945 | 2171 | 2.052 | 2.073 | 1.954 | 2.182 | 2.052 | 2.073 | ns
g'g_F\ERENT'AL PLL | 1, | -0.751 -0.739 |-1.348 | -1.445 | -1.615 | -1.528 | -1.532 | -1.440 | -1.612 | -1.528 | -1.532 | ns
SSTLOLASS | | ooy | -1.169 -1.249 | -1.881 |-1.908 | -2.071 | -1.995 | -2.440 | -1.928 | -2.086 | -1.995 | -2.440 | ns
t, | 1.306 1402 | 2.121 | 2.156 | 2.341 | 2.250 | 2.701 | 2.186 | 2.369 | 2.250 | 2.701 | ns
GOLK | t. | 1.032 1.038 | 1.829 | 1.945 | 2171 | 2.052 | 2.073 | 1.954 | 2.182 | 2.052 | 2.073 | ns
PLL | t, | -0.751 -0.739 | -1.348 | -1.445 | -1.615 | -1.528 | -1.532 | -1.440 | -1.612 | -1.528 | -1.532 | ns
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Table 1-87 lists the EP3SL200 column pins output timing parameters for differential

I/0 standards.

Table 1-87. EP3SL200 Column Pins output Timing Parameters (Part 1 of 4)

=5 g Fast Model c2 | €3 | c4 caL I3 14 1L
1/0 Standard .“-:’g Clock E Units
35 § | industrial | Commercial | o5y | 167 | 1 | 17 | 0%V | 19V | 19V | 197 | 057
GOLK | t, | 3.479 3.750 |5.506 |5.712 | 6.270 | 6.106 | 6.513 | 5.854 | 6.411 | 6.106 | 6.513 | ns
LVDS_E_1R GOLK
oL |t | 3475 3.753 | 5.553|5.767 | 6.332 | 6.168 | 6.575 | 5.913 | 6.477 | 6.168 | 6.575 | ns
GOLK | t, | 3.479 3.750 |5.506|5.712 | 6.270 | 6.106 | 6.513 | 5.854 | 6.411 | 6.106 | 6.513 | ns
LVDS_E_3R — [golK
oL | e | 3475 3.753 | 5.553|5.767 | 6.332 | 6.168 | 6.575 | 5.913 | 6.477 | 6.168 | 6.575 | ns
MINI- GOLK | t, | 3.479 3.750 |5.506 |5.712 | 6.270 | 6.106 | 6.513 | 5.854 | 6.411 | 6.106 | 6.513 | ns
LVDS_E_1R - GPCLLLK to | 3.475 3.753 | 5.553|5.767 | 6.332 | 6.168 | 6.575 | 5.913 | 6.477 | 6.168 | 6.575 | ns
MINI- GOLK | t, | 3.506 3.783 | 5.577|5.790 | 6.354 | 6.190 | 6.597 | 5.934 | 6.497 | 6.190 | 6.597 | ns
LVDS_E_3R - GPCLLLK t, | 3.496 3.773 | 5.567 | 5.779 | 6.344 | 6.180 | 6.587 | 5.923 | 6.487 | 6.180 | 6.587 | ns
GOLK | t, | 3.496 3.773 | 5570 | 5.783 | 6.348 | 6.184 | 6.591 | 5.928 | 6.492 | 6.184 | 6.591 | ns
RSDS_E_1R — | gCLK
oL | e | 3489 3.767 | 5.563 | 5.777 | 6.342 | 6.178 | 6.585 | 5.921 | 6.486 | 6.178 | 6.585 | ns
GOLK | t, | 3.488 3.765 | 5.560 | 5.774 | 6.339 | 6.175 | 6.582 | 5.918 | 6.482 | 6.175 | 6.582 | ns
RSDS_E_3R — | goLK
o | | 3510 3.787 | 5.581|5.794 | 6.358 | 6.194 | 6.601 | 5.938 | 6.502 | 6.194 | 6.601 | ns
GCLK | t, | 3.500 3.776 | 5.560 | 5.771 | 6.333 | 6.169 | 6.576 | 5.914 | 6.475 | 6.169 | 6.576 | ns
4mA
GlfLLLK t, | 3.495 3.772 | 5.560 | 5.771 | 6.334 | 6.170 | 6.577 | 5.915 | 6.477 | 6.170 | 6.577 | ns
GOLK | t, | 3.493 3.770 | 5.559 | 5.770 | 6.332 | 6.168 | 6.575 | 5.914 | 6.476 | 6.168 | 6.575 | ns
6mA
GlfLLLK t, | 3.485 3.761 | 5.549 | 5.760 | 6.323 | 6.159 | 6.566 | 5.904 | 6.466 | 6.159 | 6.566 | ns
?'ZFF\,ERHE'\T'['AL GOLK | t, | 3.486 3.763 | 5.555 | 5.767 | 6.331 | 6.167 | 6.574 | 5.912 | 6.475 | 6.167 | 6.574 | ns
| 8mA
CLASS | GlfLLLK t, | 3485 3760 | 5538 |5.748 | 6.309 | 6.145 | 6.552 | 5.891 | 6.451 | 6.145 | 6.552 | ns
GOLK | t, | 3.497 3.773 | 5.556 | 5.766 | 6.327 | 6.163 | 6.570 | 5.910 | 6.470 | 6.163 | 6.570 | ns
10mA GCLK
oL |t | 3493 3.770 | 5.557 | 5.768 | 6.331 | 6.167 | 6.574 | 5.912 | 6.474 | 6.167 | 6.574 | ns
GOLK | t, | 3.483 3.759 | 5.546 | 5.757 | 6.319 | 6.155 | 6.562 | 5.901 | 6.462 | 6.155 | 6.562 | ns
12mA GCLK
oL | G | 3481 3.757 | 5.544 | 5.754 | 6.317 | 6.153 | 6.560 | 5.899 | 6.460 | 6.153 | 6.560 | ns
DIFFERENTIAL GOLK | t, | 3.481 3.758 | 5.547 | 5.759 | 6.322 | 6.158 | 6.565 | 5.903 | 6.466 | 6.158 | 6.565 | ns
1.2-V HSTL 16mA [ GoLK
CLASS || oL | b | 3485 3.761 | 5.544 | 5.754 | 6.316 | 6.152 | 6.559 | 5.898 | 6.459 | 6.152 | 6.559 | ns
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Table 1-87. EP3SL200 Column Pins output Timing Parameters (Part 2 of 4)
= % Fast Model c2 | ¢c3 | c4 caL 13 14 4L
1/0 Standard €2 | clock E Units
s 2 © . . Ve | Vea= | Vea= | Vee= | Vee= | Vew= | Vo= | Ve | Veo=
S5 S |Industrial | Commercial | 1y | {F'y | 15y [ 15V | 006V | 19V | 17V | 19V | 09V
GCLK | t, | 3511 3790 |5.589 5802 6.366 | 6.202 | 6.609 | 5.946 | 6.509 | 6.202 | 6.609 | ns
4mA
GPCLLLK t, | 3497 | 3776 |5577|5.791|6.356 | 6.192 | 6.599 | 5.936 | 6.500 | 6.192 | 6.599 | ns
GOLK | t, | 3.485 3763 | 5560|5773 |6.338 |6.174 | 6581 | 5.918 | 6.482 | 6.174 | 6581 | ns
6mA
GPCLLLK t, | 3485 | 3.763 |5563|5.777|6.342|6.178 | 6.585 | 5.922 | 6.487 | 6.178 | 6.585 | ns
DIFFERENTIAL
© B HSTL GOLK | t, | 3.481 3759 | 5556|5769 |6.335|6.171 | 6578 | 5.915 | 6.479 | 6.171 | 6.578 | ns
| 8mA
CLASS | GPCLLLK t, | 3.485 3761 |5.549|5760 | 6.323 | 6.159 | 6.566 | 5.904 | 6.466 | 6.159 | 6.566 | ns
GCLK | t, | 3.486 | 3.763 |5557|5.770|6.334|6.170 | 6577 | 5.914 | 6.478 | 6.170 | 6.577 | ns
10mA
GPCLLLK t, | 3514 | 3793 |5588|5.800 |6.364 | 6.200 | 6.607 | 5.945 | 6.507 | 6.200 | 6.607 | ns
GCLK | t, | 3503 3781 |5576 5788 |6.352 | 6.188 | 6.595 | 5.933 | 6.495 | 6.188 | 6.595 | ns
12mA
GPCLLLK t, | 3498 | 3777 |5576|5789|6.353 |6.189 | 6.596 | 5.934 | 6.497 | 6.189 | 6.596 | ns
DIFFERENTIAL GOLK | t, | 3.484 3762 | 5558|5770 | 6.334 |6.170 | 6577 | 5.915 | 6.479 | 6.170 | 6577 | ns
15-VHSTL | 16mA [GoLk
CLASS I o | 3482 3760 |5.556 | 5.768 | 6.332 | 6.168 | 6.575 | 5.913 | 6.476 | 6.168 | 6.575 | ns
GCLK | t, | 3.486 3762 | 5548 |5.758 | 6.320 | 6.156 | 6.563 | 5.902 | 6.463 | 6.156 | 6.563 | ns
4mA
GlfLLLK t, | 3.486 3763 | 5.556 | 5.768 | 6.332 | 6.168 | 6.575 | 5.913 | 6.476 | 6.168 | 6.575 | ns
GCLK | t, | 3502 3780 | 5572|5783 |6.346 | 6.182 | 6.589 | 5.928 | 6.489 | 6.182 | 6.589 | ns
6mA
GlfLLLK t, | 3502 3780 | 5572|5783 |6.346 | 6.182 | 6.589 | 5.928 | 6.489 | 6.182 | 6.589 | ns
DIFFERENTIAL
8V HSTL GOLK | t, | 3.492 3770 | 5562|5773 |6.336 |6.172 | 6579 | 5.918 | 6.480 | 6.172 | 6579 | ns
8mA
CLASS | GPCLLLK t, | 3485 3762 | 5548 |5.758 | 6.320 | 6.156 | 6.563 | 5.902 | 6.463 | 6.156 | 6.563 | ns
GOLK | t, | 3.479 3750 | 5506|5712 |6.270 | 6.106 | 6513 | 5.854 | 6.411 | 6.106 | 6513 | ns
10mA | GoLK
o | 3475 3753 | 5553|5767 | 6.332 | 6.168 | 6.575 | 5.913 | 6.477 | 6.168 | 6.575 | ns
GOLK | t, | 3479 3750 | 5506|5712 |6.270 | 6.106 | 6513 | 5.854 | 6.411 | 6.106 | 6513 | ns
12mA GOLK
S ERILE 3753 | 5553|5767 | 6.332 | 6.168 | 6.575 | 5.913 | 6.477 | 6.168 | 6.575 | ns
DIFFERENTIAL GOLK | t, | 3479 3750 | 5506|5712 |6.270 | 6.106 | 6513 | 5.854 | 6.411 | 6.106 | 6513 | ns
18-VHSTL | 16mA [ Gork
CLASS I o | 3475 3753 | 5553|5767 | 6.332 | 6.168 | 6.575 | 5.913 | 6.477 | 6.168 | 6.575 | ns
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1/0 Timing
Table 1-87. EP3SL200 Column Pins output Timing Parameters (Part 3 of 4)
£ % Fast Model c2 c3 c4 c4L I3 14 4L
oSt | SE| M| 5 st | commersia | Ve | Vg | Vo | Yoy | Vi | Ve | e | Vo | Ve |
GOLK | t, | 3.506 | 3.783 |5.577|5.790 | 6.354 | 6.190 | 6.597 | 5.934 | 6.497 | 6.190 ] 6.597 | ns
mA GPCLLLK t, | 3496 | 3.773 |5567 |5.779|6.344|6.180 | 6.587 | 5.923 | 6.487 | 6.180 | 6.587 | ns
GOLK | t, | 3496 | 3773 |5.570|5.783 |6.348 |6.184 | 6591 | 5.928 | 6.492 | 6.184 | 6.591 | ns
omA GPCLLLK t, | 3489 | 3.767 |5563|5.777|6.342|6.178 | 6.585 | 5.921 | 6.486 | 6.178 | 6.585 | ns
?_'SF_F\EF;E'E'AL GOLK | t, | 3488 | 3.765 |5.560|5.774 |6.339|6.175| 6582|5918 |6.482 | 6.175| 6.582 | ns
CLASS | omA GPCLLLK t, | 3510 | 3.787 |5581|5.794|6.358|6.194 | 6.601 | 5.938 | 6.502 | 6.194 | 6.601 | ns
GOLK | t, | 3500 | 3.776 |5.560|5.771|6.333 |6.169 | 6,576 | 5.914 | 6.475 | 6.169 | 6.576 | ns
1omA LK1 4, | 3495 | 3772|5560 |5.771|6.334 | 6.170 | 6.577 | 5.915 | 6.477 | 6.170 [ 6577 | ns
GOLK | t, | 3493 | 3770 |5.559|5.770 |6.332|6.168 | 6,575 | 5.914 | 6.476 | 6.168 | 6.575 | ns
1omA GPCLLLK t, | 3485 | 3.761 |5549|5.760 | 6.323 | 6.159 | 6.566 | 5.904 | 6.466 | 6.159 | 6.566 | ns
GOLK | t, | 3486 | 3.763 |5.555]5.767 |6.331|6.167 | 6,574 | 5.912 | 6.475 | 6.167 | 6.574 | ns
?_'SF_F\EF;?['AL omA GPCLLLK t, | 3485 | 3.760 |5538 |5.748|6.309 | 6.145 | 6.552 | 5.891 | 6.451 | 6.145 | 6.552 | ns
CLASS I GOLK | t, | 3497 | 3773 |5.5565.766 | 6.327 | 6.163 | 6,570 | 5.910 | 6.470 | 6.163 | 6.570 | ns
1omA ST 1, | 3493 | 3770|5557 5768 |6.331|6.167 | 6.574 | 5.912| 6474 | 6.167 | 6.574 | ns
GOLK | t, | 3483 | 3759 |5.546|5.757 | 6.319 | 6.155 | 6.562 | 5.901 | 6.462 | 6.155 | 6.562 | ns
mA LK 1w, | 3481 | 3757 |5.544|5754|6.317 6,153 | 6.560 | 5.899 | 6.460 [ 6.153 | 6.560 | ns
GOLK | t, | 3481 | 3758 |5.547|5.759 |6.322 | 6.158 | 6.565 | 5.903 | 6.466 | 6.158 | 6.565 | ns
omA GlfLLLK t, | 3485 | 3.761 |5544|5.754|6.316|6.152 | 6.559 | 5.898 | 6.459 | 6.152 | 6.559 | ns
?_'SF_F\EF;E'E'AL GOLK | t, | 3511 | 3790 |5.589|5.802 |6.366 |6.202 | 6.609 | 5.946 | 6.509 | 6.202 | 6.609 | ns
CLASS | omA GPCLLLK t, | 3497 | 3776 |5577|5.7916.356 | 6.192 | 6.599 | 5.936 | 6.500 | 6.192 | 6.599 | ns
GOLK | t, | 3485 | 3.763 |5.560|5.773 |6.338 |6.174| 6581 |5.918 |6.482 | 6.174| 6581 | ns
1omA GlfLLLK t, | 3485 | 3.763 |5563|5.777|6.342|6.178 | 6.585 | 5.922 | 6.487 | 6.178 | 6.585 | ns
GOLK | t, | 3481 | 3759 |5.556|5.769 |6.335|6.171|6578 | 5.915 |6.479 | 6.171| 6.578 | ns
1omA LK1+, | 3485 | 3761 |5.549 5760 | 6.323|6.159 | 6.566 | 5.904 | 6.466 | 6.159 | 6.566 | ns
GOLK | t, | 3486 | 3.763 |5.557|5.770 |6.334 |6.170| 6577 | 5.914 |6.478 | 6.170 | 6.577 | ns
?_';_FVEF;E'E'AL omA G;:LLLK t, | 3514 | 3793 |5588 |5.800 | 6.364 | 6.200 | 6.607 | 5.945 | 6.507 | 6.200 | 6.607 | ns
CLASS I GOLK | t, | 3503 | 3781 |[55765.788 |6.352|6.188 | 6.595 | 5.933 | 6.495 | 6.188 | 6.595 | ns
1omA ST t, | 3498 | 3777|5576 (5.789 |6.353 | 6.189 | 6.596 | 5.934 | 6.497 | 6.189 | 6.596 | ns
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1/0 Timing
Table 1-87. EP3SL200 Column Pins output Timing Parameters (Part 4 of 4)
£ % Fast Model c2 c3 c4 c4L I3 14 4L
oSt | SE| M| 5 st | commersia | Ve | Vg | Vo | Yoy | Vs | Ve | o | Vo | Ve |
GOLK | t, | 3484 | 3.762 |5.558|5.770 | 6.334 | 6.170 | 6,577 | 5.915 | 6.479 | 6.170 | 6.577 | ns
oA ST t, | 3482 | 3760 |5.556(5.768 |6.332|6.168 | 6.575 | 5.913 | 6.476 | 6.168 | 6.575 | ns
2_'5522'#['“ GOLK | t, | 3486 | 3.762 |5.548|5.758 | 6.320 | 6.156 | 6.563 | 5.902 | 6.463 | 6.156 | 6.563 | ns
CLASS | 1omA 1t | 3486 | 3763 |5.556(5.768 |6.332|6.168 | 6.575 | 5.913 | 6.476 | 6.168 | 6.575 | ns
GOLK | t, | 3502 | 3.780 |5.572|5.783 | 6.346 | 6.182 | 6.589 | 5.928 | 6.489 | 6.182 | 6.589 | ns
1emA Sl 1, | 3502 | 3780 |5572(5.783 |6.3466.182 | 6.589 | 5.928 | 6.489 | 6.182 | 6.589 | ns
DIFFERENTIAL GOLK | t, | 3492 | 3770 |5.562|5.773|6.336 | 6.172 | 6,579 | 5.918 | 6.480 | 6.172 | 6.579 | ns
25VSSTL | 16mA [GoLk
CLASS I 0|t | 3485 | 3762 |5.548 5758 | 6.320 | 6.156 | 6.563 | 5.902 | 6.463 | 6.156 | 6.563 | ns
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Table 1-88 lists the EP3SL200 row pins output timing parameters for differential I/O

standards.

Table 1-88. EP3SL200 Row Pins Output Timing Parameters (Part 1 of 3)

=5 % Fast Model c2 c3 c4 caL 13 14 14L
1/0 Standard .“-:’g Clock | E Units
35 § | Industrial | Commercial | {5 | {55 | 15 | 157 | 0%V | 157 | 137 | 197 | 05V
GCLK | t, | 3.152 3376 | 4.936 | 5.115 | 5.637 | 5.478 | 5.865 | 5.239 | 5.762 | 5.478 | 5.865 | ns
LVDS — GCLK
bl | e | 3536 3.812 |5.604 | 5.814 | 6.381 | 6.214 | 6.593 | 5.962 | 6.531 | 6.214 | 6.593 | ns
GCLK | t, | 3.518 3.802 |5.642 | 5.860 | 6.435 | 6.268 | 6.647 | 6.013 | 6.592 | 6.268 | 6.647 | ns
LVDS_E_1R — GCLK
bl | | 3152 3376 | 4.936 | 5.115 | 5.637 | 5.478 | 5.865 | 5.239 | 5.762 | 5.478 | 5.865 | ns
GCLK | t, | 3.536 3.812 |5.604 | 5.814 | 6.381 | 6.214 | 6.593 | 5.962 | 6.531 | 6.214 | 6.593 | ns
LVDS_E_3R — | GOLK
bl | | 3518 3.802 |5.642 | 5.860 | 6.435 | 6.268 | 6.647 | 6.013 | 6.592 | 6.268 | 6.647 | ns
GCLK | t, | 3.152 3376 | 4.936 | 5.115 | 5.637 | 5.478 | 5.865 | 5.239 | 5.762 | 5.478 | 5.865 | ns
MINI-LVDS — | GCLK
bl | te| 3536 3812 |5.604 | 5.814 | 6.381 | 6.214 | 6.593 | 5.962 | 6.531 | 6.214 | 6.593 | ns
-~ GCLK | t, | 3.518 3.802 |5.642 | 5.860 | 6.435 | 6.268 | 6.647 | 6.013 | 6.592 | 6.268 | 6.647 | ns
LVDS_E_1R - ﬁﬁiﬁ t, | 3.562 3.845 |5.678|5.894 | 6.468 | 6.301 | 6.680 | 6.046 | 6.621 | 6.301 | 6.680 | ns
-~ GCLK | t, | 3.548 3.831 |5.665 | 5.881 | 6.455 | 6.288 | 6.667 | 6.032 | 6.608 | 6.288 | 6.667 | ns
LVDS_E_3R - ﬁﬁiﬁ t, | 3.544 3.827 |5.663 | 5.881 | 6.456 | 6.289 | 6.668 | 6.032 | 6.610 | 6.289 | 6.668 | ns
GCLK | t, | 3.560 3.842 | 5.664 | 5.878 | 6.450 | 6.283 | 6.662 | 6.029 | 6.603 | 6.283 | 6.662 | ns
RSDS — GCLK
bl | e | 3549 3.832 | 5.660 | 5.874 | 6.447 | 6.280 | 6.659 | 6.026 | 6.600 | 6.280 | 6.659 | ns
GCLK | t, | 3.546 3.829 |5.658 | 5.872 | 6.445 | 6.278 | 6.657 | 6.024 | 6.599 | 6.278 | 6.657 | ns
RSDS_E_1R — GCLK
bl | te| 3557 3.839 |5.659 | 5.873 | 6.444 | 6.277 | 6.656 | 6.023 | 6.597 | 6.277 | 6.656 | ns
GCLK | t, | 3.547 3.830 |5.657 | 5.871 | 6.443 | 6.276 | 6.655 | 6.023 | 6.597 | 6.276 | 6.655 | ns
RSDS_E_3R — GCLK
bl |t | 3533 3.816 |5.642 | 5.856 | 6.429 | 6.262 | 6.641 | 6.008 | 6.582 | 6.262 | 6.641 | ns
GCLK | t, | 3.530 3.812 |5.638 |5.852 | 6.425 | 6.258 | 6.637 | 6.004 | 6.578 | 6.258 | 6.637 | ns
4mA | GCLK
bl | e | 3527 3.810 |5.639 | 5.855 | 6.428 | 6.261 | 6.640 | 6.007 | 6.582 | 6.261 | 6.640 | ns
DIFFERENTIAL GCLK | t, | 3.528 3.810 |5.629 | 5.843 | 6.415 | 6.248 | 6.627 | 5.994 | 6.568 | 6.248 | 6.627 | ns
1.2-V 6mA | GCLK
HSTL CLASS | oL | e | 3577 3.863 |5.700 | 5.916 | 6.491 | 6.324 | 6.703 | 6.068 | 6.644 | 6.324 | 6.703 | ns
GCLK | t, | 3.553 3.839 |5.682 |5.899 | 6.474 | 6.307 | 6.686 | 6.051 | 6.629 | 6.307 | 6.686 | ns
8mA | GCLK
bl | o | 3535 3.820 |5.660 | 5.877 | 6.452 | 6.285 | 6.664 | 6.029 | 6.607 | 6.285 | 6.664 | ns
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Tahle 1-88. EP3SL200 Row Pins Output Timing Parameters (Part 2 of 3)
=5 B Fast Model c2 | C3 | c4 caL I3 14 1L
JOStandard | £5 | Clock E Units
-3 T - - v - v - v - v - v - v - v - v - v -
oa & | Industrial | Commercial | 4y | 15y | 1Ty | 1Fv | 08V | 13V | 17v | 17V | 08V
GOLK | t, | 3.581 3.866 5.700 | 5.916 | 6.490 | 6.323 | 6.702 | 6.068 | 6.644 | 6.323 | 6.702 | ns
4mA | GCLK
PLL t, | 3.566 3.851 5.686 | 5.901 | 6.475 | 6.308 | 6.687 | 6.053 | 6.629 | 6.308 | 6.687 | ns
DIFFERENTIAL GCLK | t, | 3.555 3.840 5.681 | 5.898 | 6.472 | 6.305 | 6.684 | 6.050 | 6.627 | 6.305 | 6.684 | ns
1.5-V 6mA | GCLK
HSTL GLASS | PLL t, | 3.535 3.820 5.658 | 5.874 | 6.449 | 6.282 | 6.661 | 6.027 | 6.603 | 6.282 | 6.661 | ns
GCLK | t,, | 3.532 3.816 5.654 | 5.871 | 6.445 | 6.278 | 6.657 | 6.023 | 6.600 | 6.278 | 6.657 | ns
8mA | GCLK
PLL t, | 3.537 3.820 5.645 | 5.859 | 6.431 | 6.264 | 6.643 | 6.010 | 6.584 | 6.264 | 6.643 | ns
GCLK | t, | 3.530 3.813 5.644 | 5.860 | 6.434 | 6.267 | 6.646 | 6.013 | 6.589 | 6.267 | 6.646 | ns
4mA | GCLK
PLL t, | 3.568 3.852 5.682 | 5.897 | 6.470 | 6.303 | 6.682 | 6.049 | 6.624 | 6.303 | 6.682 | ns
GCLK | t, | 3.550 3.835 5.667 | 5.882 | 6.455 | 6.288 | 6.667 | 6.034 | 6.609 | 6.288 | 6.667 | ns
6mA | GCLK
PLL t, | 3.536 3.819 5.644 | 5.858 | 6.430 | 6.263 | 6.642 | 6.010 | 6.584 | 6.263 | 6.642 | ns
GCLK | t,, | 3.152 3.376 4,936 | 5.115 | 5.637 | 5.478 | 5.865 | 5.239 | 5.762 | 5.478 | 5.865 | ns
8mA | GCLK
DIFFERENTIAL PLL to | 3.536 3.812 5.604 | 5.814 | 6.381 | 6.214 | 6.593 | 5.962 | 6.531 | 6.214 | 6.593 | ns
1.8-V
HSTL GLASS | GCLK | t, | 3.518 3.802 5.642 | 5.860 | 6.435 | 6.268 | 6.647 | 6.013 | 6.592 | 6.268 | 6.647 | ns
10mA | GCLK
PLL to | 3.152 3.376 4.936 | 5.115| 5.637 | 5.478 | 5.865 | 5.239 | 5.762 | 5.478 | 5.865 | ns
GCLK | t, | 3.536 3.812 5.604 | 5.814 | 6.381 | 6.214 | 6.593 | 5.962 | 6.531 | 6.214 | 6.593 | ns
12mA | GCLK
PLL t, | 3.518 3.802 5.642 | 5.860 | 6.435 | 6.268 | 6.647 | 6.013 | 6.592 | 6.268 | 6.647 | ns
GCLK | t,, | 3.152 3.376 4,936 | 5.115 | 5.637 | 5.478 | 5.865 | 5.239 | 5.762 | 5.478 | 5.865 | ns
16mA | GCLK
PLL t, | 3.536 3.812 5.604 | 5.814 | 6.381 | 6.214 | 6.593 | 5.962 | 6.531 | 6.214 | 6.593 | ns
GCLK | t, | 3.518 3.802 5.642 | 5.860 | 6.435 | 6.268 | 6.647 | 6.013 | 6.592 | 6.268 | 6.647 | ns
4mA | GCLK
PLL t, | 3.562 3.845 5.678 | 5.894 | 6.468 | 6.301 | 6.680 | 6.046 | 6.621 | 6.301 | 6.680 | ns
DIFFERENTIAL GCLK | t,, | 3.548 3.831 5.665 | 5.881 | 6.455 | 6.288 | 6.667 | 6.032 | 6.608 | 6.288 | 6.667 | ns
1.5-V 6mA | GCLK
SSTL CLASS | PLL t, | 3.544 3.827 5.663 | 5.881 | 6.456 | 6.289 | 6.668 | 6.032 | 6.610 | 6.289 | 6.668 | ns
GCLK | t, | 3.560 3.842 5.664 | 5.878 | 6.450 | 6.283 | 6.662 | 6.029 | 6.603 | 6.283 | 6.662 | ns
8mA | GCLK
PLL t, | 3.549 3.832 5.660 | 5.874 | 6.447 | 6.280 | 6.659 | 6.026 | 6.600 | 6.280 | 6.659 | ns

Stratix |l Device Handbook, Volume 2

© July 2010 Altera Corporation




Chapter 1: Stratix Il Device Datasheet: DC and Switching Characteristics 1-173
1/0 Timing
Table 1-88. EP3SL200 Row Pins Output Timing Parameters (Part 3 of 3)
=5 B Fast Model c2 | C3 | c4 caL I3 14 1L
JOStandard | £5 | Clock E Units
-3 T - - v - v - v - v - v - v - v - v - v -
ca & | Industrial | Commercial | 13y | {5y | 13y | 15v | 09V | 13 | 15v | 13V | 08V
GCLK | t, | 3.546 3.829 5.658 | 5.872 | 6.445 | 6.278 | 6.657 | 6.024 | 6.599 | 6.278 | 6.657 | ns
4mA | GCLK
PLL t, | 3.557 3.839 5.659 | 5.873 | 6.444 | 6.277 | 6.656 | 6.023 | 6.597 | 6.277 | 6.656 | ns
GCLK | t, | 3.547 3.830 5.657 | 5.871 | 6.443 | 6.276 | 6.655 | 6.023 | 6.597 | 6.276 | 6.655 | ns
6mA | GCLK
PLL t, | 3.533 3.816 5.642 | 5.856 | 6.429 | 6.262 | 6.641 | 6.008 | 6.582 | 6.262 | 6.641 | ns
GCLK | t, | 3.530 3.812 5.638 | 5.852 | 6.425 | 6.258 | 6.637 | 6.004 | 6.578 | 6.258 | 6.637 | ns
8mA | GCLK
PLL t, | 3.527 3.810 5.639 | 5.855 | 6.428 | 6.261 | 6.640 | 6.007 | 6.582 | 6.261 | 6.640 | ns
DIFFERENTIAL GCLK | t,, | 3.528 3.810 5.629 | 5.843 | 6.415 | 6.248 | 6.627 | 5.994 | 6.568 | 6.248 | 6.627 | ns
1.8-V 10mA | GCLK
SSTL CLASS | PLL t, | 3.577 3.863 5.700 | 5.916 | 6.491 | 6.324 | 6.703 | 6.068 | 6.644 | 6.324 | 6.703 | ns
GCLK | t,, | 3.553 3.839 5.682 | 5.899 | 6.474 | 6.307 | 6.686 | 6.051 | 6.629 | 6.307 | 6.686 | ns
12mA | GCLK
PLL t, | 3.535 3.820 5.660 | 5.877 | 6.452 | 6.285 | 6.664 | 6.029 | 6.607 | 6.285 | 6.664 | ns
GCLK | t,, | 3.581 3.866 5.700 | 5.916 | 6.490 | 6.323 | 6.702 | 6.068 | 6.644 | 6.323 | 6.702 | ns
8mA | GCLK
PLL t, | 3.566 3.851 5.686 | 5.901 | 6.475 | 6.308 | 6.687 | 6.053 | 6.629 | 6.308 | 6.687 | ns
GCLK | t,, | 3.555 3.840 5.681 | 5.898 | 6.472 | 6.305 | 6.684 | 6.050 | 6.627 | 6.305 | 6.684 | ns
16mA | GCLK
PLL to | 3.535 3.820 5.658 | 5.874 | 6.449 | 6.282 | 6.661 | 6.027 | 6.603 | 6.282 | 6.661 | ns
GCLK | t,, | 3.532 3.816 5.654 | 5.871 | 6.445 | 6.278 | 6.657 | 6.023 | 6.600 | 6.278 | 6.657 | ns
8mA
DIFFERENTIAL OCLK| 1t | 8537 | 3820|5645 5859|6431 6.264 |6.643 | 6.010 | 6.584 | 6.264 | 6.643 | 1
2.9-V
SSTL CLASS | GCLK | t, | 3.530 3.813 5.644 | 5.860 | 6.434 | 6.267 | 6.646 | 6.013 | 6.589 | 6.267 | 6.646 | ns
12mA | GCLK
PLL t, | 3.568 3.852 5.682 | 5.897 | 6.470 | 6.303 | 6.682 | 6.049 | 6.624 | 6.303 | 6.682 | ns
DIFFERENTIAL GCLK | t, | 3.550 3.835 5.667 | 5.882 | 6.455 | 6.288 | 6.667 | 6.034 | 6.609 | 6.288 | 6.667 | ns
2.5-V 16mA | GCLK
SSTL CLASS I PLL t, | 3.536 3.819 5.644 | 5.858 | 6.430 | 6.263 | 6.642 | 6.010 | 6.584 | 6.263 | 6.642 | ns
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Table 1-89 and Table 1-90 list the EP3SL.200 regional clock (RCLK) adder values that
must be added to the GCLK values. Use these adder values to determine I/O timing
when the I/O pin is driven using the regional clock. This applies to all I/O standards

supported by Stratix III devices.

Table 1-89 lists the EP3SL200 column pin delay adders when using the regional clock.

Table 1-89. EP3SL200 Column Pin Delay Adders for Regional Clock

Fast Model c2 c3 ca caL 13 14 4L
Parameter . Vs | Veas | Veus | Veus | Veus | Veus | Veus | Vous | Ve | UM
Industrial | Commercial | 47y | 1Ty | 13v | 13v | 08v | 13v | 15v | 17v | o9V
RCLK input adder 0.204 0.235 0.378 | 0.378 | 0.403 | 0.392 | 0.509 | 0.387 | 0.411 | 0.392 | 0.509 | ns
RCLK PLL input adder 0.036 0.046 0.078 | 0.078 | -0.047 | -0.038 | -0.036 | 0.085 | -0.046 | -0.038 | -0.036 | ns
RCLK output adder -0.211 -0.234 -0.332 | -0.328 | -0.34 | -0.334 | -0.464 | -0.327 | -0.339 | -0.334 | -0.464 | ns
RCLK PLL output adder 1.904 1.965 3.193 | 3.323 | 3.688 | 3.496 | 3.804 | 3.351 | 3.716 | 3.496 | 3.804 | ns
Table 1-90 lists the EP3SL200 row pin delay adders when using the regional clock.
Table 1-90. EP3SL200 Row Pin Delay Adders for Regional Clock
Fast Model c2 c3 ca caL 13 14 4L
| st | commersal| Ve | Vg | Ve | Ve | Mg | Mg | Vg | Mg | g
RCLK input adder 0.272 0.301 0.446 | 0424 | 0.473 | 0.46 | 0.547 | 0.454 | 0.481 0.46 | 0.547 | ns
RCLK PLL input adder 0.14 0.149 0.226 | 0.216 | 0.235 | 0.226 | 0.306 | 0.232 | 0.254 | 0.226 | 0.306 | ns
RCLK output adder -0.278 -0.306 -0.418 | -0.434 | -0.486 | -0.472 | -0.592 | -0.464 | -0.493 | -0.472 | -0.592 | ns
RCLK PLL output adder -0.15 -0.15 -0.227 | -0.233 | -0.254 | -0.243 | -0.322 | -0.243 | -0.258 | -0.243 | -0.322 | ns
EP3SL340 /0 Timing Parameters
Table 1-91 through Table 1-94 list the maximum I/O timing parameters for EP3SL340
devices for single-ended I/0O standards.
Table 1-91 lists the EP3SL340 column pins input timing parameters for single-ended
I/0 standards.
Table 1-91. EP3SL340 Column Pins Input Timing Parameters (Part 1 of 4)
" g Fast Model c2 c3 ca caL 13 14 4L
santard | 0% | £ v | commersian| Yo | Vg | Yoy | Vg | ey e e e e
GOLK o -1.345 -1.335 -2.017 | -2.061 | -2.330 | -2.245 | -2.542 | -2.061 | -2.330 | -2.245 | -2.542 | ns
3.3V VTTL t, 1.486 1.476 2.232 | 2.284 | 2574 | 2.476 | 2.783 | 2.284 | 2574 | 2476 | 2.783 | ns
GCLK | tw -1.691 -1.691 -2.554 | -2.585 | -2.890 | -2.799 | -3.373 | -2.585 | -2.890 | -2.799 | -3.373 | ns
PLL | t, 1.996 1.996 | 3.031 | 3.081 | 3.434 | 3.313 | 3.912 | 3.081 | 3.434 | 3.313 | 3.912 | ns
GOLK o -1.345 -1.335 -2.017 | -2.061 | -2.330 | -2.245 | -2.542 | -2.061 | -2.330 | -2.245 | -2.542 | ns
3.3-V t, 1.486 1.476 2.232 | 2.284 | 2574 | 2.476 | 2.783 | 2.284 | 2574 | 2476 | 2.783 | ns
LVEMOS GOLK | tw | -1.691 -1.691 | -2.554 | -2.585 | -2.890 | -2.799 | -3.373 | -2.585 | -2.890 | -2.799 | -3.373 | ns
PLL | t, 1.996 1.996 | 3.031 | 3.081 | 3.434 | 3.313 | 3.912 | 3.081 | 3.434 | 3.313 | 3.912 | ns
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1/0 Timing
Table 1-91. EP3SL340 Column Pins Input Timing Parameters (Part 2 of 4)
" % Fast Model c2 c3 c4 caL 13 14 4L
santard | S0 | £ | st | commersin | Vi | Vg | Yoy | Ve | Ve | Ve | Ve | Ve | e
-y t, | -1.356 -1.346 | -2.016 | -2.063 | -2.329 | -2.244 | -2.541 | -2.063 | -2.329 | -2.244 | -2.541 | ns
- t, 1.497 1.487 | 2.231 | 2.286 | 2.573 | 2.475 | 2.782 | 2.286 | 2.573 | 2.475 | 2.782 | ns
GCLK | tw | -1.702 -1.702 | -2.553 | -2.587 | -2.889 | -2.798 | -3.372 | -2.587 | -2.889 | -2.798 | -3.372 | ns
PLL | t, 2.007 2.007 | 3.030 | 3.083 | 3.433 | 3.312 | 3.911 | 3.083 | 3.433 | 3.312 | 3.911 | ns
- t, | -1.356 -1.346 | -2.016 | -2.063 | -2.329 | -2.244 | -2.541 | -2.063 | -2.329 | -2.244 | -2.541 | ns
3.0V t, 1.497 1.487 | 2.231 | 2.286 | 2.573 | 2.475 | 2.782 | 2.286 | 2.573 | 2.475 | 2.782 | ns
LVCMOS GCLK | tw | -1.702 -1.702 | -2.553 | -2.587 | -2.889 | -2.798 | -3.372 | -2.587 | -2.889 | -2.798 | -3.372 | ns
PLL | t, 2.007 2.007 | 3.030 | 3.083 | 3.433 | 3.312 | 3.911 | 3.083 | 3.433 | 3.312 | 3.911 | ns
- t, | -1.351 -1.341 | -2.025 | -2.075 | -2.348 | -2.263 | -2.560 | -2.075 | -2.348 | -2.263 | -2.560 | ns
25V t, 1.492 1.482 | 2.240 | 2.298 | 2.592 | 2.494 | 2.801 | 2.298 | 2.592 | 2.494 | 2.801 | ns
GOLK | tu | -1.697 -1.697 | -2.562 | -2.599 | -2.908 | -2.817 | -3.391 | -2.599 | -2.908 | -2.817 | -3.391 | ns
PLL | t, 2.002 2.002 | 3.039 | 3.095 | 3.452 | 3.331 | 3.930 | 3.095 | 3.452 | 3.331 | 3.930 | ns
- t, | -1.373 -1.363 | -2.065 | -2.111 | -2.346 | -2.261 | -2.558 | -2.111 | -2.346 | -2.261 | -2.558 | ns
. t, 1516 1.506 | 2.280 | 2.334 | 2.590 | 2.492 | 2.799 | 2.334 | 2.590 | 2.492 | 2.799 | ns
GCLK | tw | -1.719 -1.719 | -2.602 | -2.635 | -2.906 | -2.815 | -3.389 | -2.635 | -2.906 | -2.815 | -3.389 | ns
PLL | t, 2.026 2.026 | 3.079 | 3.131 | 3.450 | 3.329 | 3.928 | 3.131 | 3.450 | 3.329 | 3.928 | ns
-y t, | -1.363 -1.353 | -2.042 | -2.079 | -2.276 | -2.191 | -2.488 | -2.079 | -2.276 | -2.191 | -2.488 | ns
sy t, 1.506 1.496 | 2.257 | 2.302 | 2.520 | 2.422 | 2.729 | 2.302 | 2.520 | 2.422 | 2.729 | ns
GCLK | tu | -1.709 -1.709 | -2.579 | -2.603 | -2.836 | -2.745 | -3.319 | -2.603 | -2.836 | -2.745 | -3.319 | ns
PLL | t, 2.016 2.016 | 3.056 | 3.099 | 3.380 | 3.259 | 3.858 | 3.099 | 3.380 | 3.259 | 3.858 | ns
t, | -1.311 -1.301 | -1.965 | -1.980 | -2.120 | -2.035 | -2.332 | -1.980 | -2.120 | -2.035 | -2.332 | ns
(v GoLK t, 1.454 1.444 | 2.180 | 2.203 | 2.364 | 2.266 | 2.573 | 2.203 | 2.364 | 2.266 | 2.573 | ns
GOLK | tu | -1.657 -1.657 | -2.502 | -2.504 | -2.680 | -2.589 | -3.163 | -2.504 | -2.680 | -2.589 | -3.163 | ns
PLL | t, 1.964 1.964 | 2.979 | 3.000 | 3.224 | 3.103 | 3.702 | 3.000 | 3.224 | 3.103 | 3.702 | ns
-y t, | -1.282 -1.272 | -1.937 | -1.964 | -2.122 | -2.037 | -2.334 | -1.964 | -2.122 | -2.037 | -2.334 | ns
SSTL-2 t, 1.425 1415 | 2.152 | 2.187 | 2.366 | 2.268 | 2.575 | 2.187 | 2.366 | 2.268 | 2.575 | ns
CLASS | GCLK | t. | -1.628 -1.628 | -2.474 | -2.488 | -2.682 | -2.591 | -3.165 | -2.488 | -2.682 | -2.591 | -3.165 | ns
PLL | t, 1.935 1.935 | 2.951 | 2.984 | 3.226 | 3.105 | 3.704 | 2.984 | 3.226 | 3.105 | 3.704 | ns
-y t, | -1.282 -1.272 | -1.937 | -1.964 | -2.122 | -2.037 | -2.334 | -1.964 | -2.122 | -2.037 | -2.334 | ns
SSTL-2 t, 1.425 1.415 | 2.152 | 2.187 | 2.366 | 2.268 | 2.575 | 2.187 | 2.366 | 2.268 | 2.575 | ns
CLASS I GCLK | tu | -1.628 -1.628 | -2.474 | -2.488 | -2.682 | -2.591 | -3.165 | -2.488 | -2.682 | -2.591 | -3.165 | ns
PLL | t, 1.935 1.935 | 2.951 | 2.984 | 3.226 | 3.105 | 3.704 | 2.984 | 3.226 | 3.105 | 3.704 | ns
t, | -1.276 -1.266 | -1.924 | -1.956 | -2.119 | -2.032 | -2.335 | -1.956 | -2.119 | -2.032 | -2.335 | ns
SSTL-18 GoLK t, 1419 1.409 | 2.139 | 2.176 | 2.360 | 2.262 | 2.571 | 2176 | 2.360 | 2.262 | 2.571 | ns
CLASS | GOLK | tw | -1.622 -1.622 | -2.461 | -2.480 | -2.679 | -2.586 | -3.163 | -2.480 | -2.679 | -2.586 | -3.163 | ns
PLL | t, 1.929 1.929 | 2.938 | 2.973 | 3.220 | 3.099 | 3.697 | 2.973 | 3.220 | 3.099 | 3.697 | ns
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Table 1-91. EP3SL340 Column Pins Input Timing Parameters (Part 3 of 4)
" % Fast Model c2 c3 ca caL 13 14 4L
santord | 0% | £ 1 v | commesin| Yo | Y | Yoy | Vg | Ve | Ve e e e
-y t, | -1.397 -1.354 | -2.096 | -2.121 | -2.299 | -2.366 | -2.766 | -2.321 | -2.476 | -2.366 | -2.766 | ns
SSTL-18 t, 1.530 1.508 | 2.327 | 2.361 | 2.563 | 2.611 | 3.023 | 2.566 | 2.745 | 2.611 | 3.023 | ns
CLASS II GCLK | tu | 0.785 0.779 | 1.380 | 1.479 | 1.654 | 1.670 | 1.679 | 1.480 | 1.660 | 1.670 | 1.679 | ns
PLL | t, | -0510 -0.485 |-0.912[-0.992 | -1.113 | -1.156 | -1.144 | -0.982 | -1.107 | -1.156 | -1.144 | ns
-y t, | -1.397 -1.354 | -2.096 | -2.121 | -2.299 | -2.366 | -2.766 | -2.321 | -2.476 | -2.366 | -2.766 | ns
SSTL-15 t, 1.530 1.508 | 2.327 | 2.361 | 2.563 | 2.611 | 3.023 | 2.566 | 2.745 | 2.611 | 3.023 | ns
CLASS | GCLK | tw | 0.785 0.779 | 1.380 | 1.479 | 1.654 | 1.670 | 1.679 | 1.480 | 1.660 | 1.670 | 1.679 | ns
PLL | t, | -0.510 -0.485 |-0.912[-0.992 | -1.113 | -1.156 | -1.144 | -0.982 | -1.107 | -1.156 | -1.144 | ns
-y t, | -1.397 -1.354 | -2.096 | -2.121 | -2.299 | -2.366 | -2.766 | -2.321 | -2.476 | -2.366 | -2.766 | ns
1.8-V HSTL t, 1.530 1.508 | 2.327 | 2.361 | 2.563 | 2.611 | 3.023 | 2.566 | 2.745 | 2.611 | 3.023 | ns
CLASS | GOLK | tw | 0.785 0.779 | 1.380 | 1.479 | 1.654 | 1.670 | 1.679 | 1.480 | 1.660 | 1.670 | 1.679 | ns
PLL | t, | -0510 -0.485 |-0.912[-0.992 | -1.113 | -1.156 | -1.144 | -0.982 | -1.107 | -1.156 | -1.144 | ns
- t, | -1.397 -1.354 | -2.096 | -2.121 | -2.299 | -2.366 | -2.766 | -2.321 | -2.476 | -2.366 | -2.766 | ns
1.8-V HSTL t, 1.530 1.508 | 2.327 | 2.361 | 2.563 | 2.611 | 3.023 | 2.566 | 2.745 | 2.611 | 3.023 | ns
CLASS I GCLK | tu | 0.785 0.779 | 1.380 | 1.479 | 1.654 | 1.670 | 1.679 | 1.480 | 1.660 | 1.670 | 1.679 | ns
PLL | t, | -0510 -0.485 |-0.912[-0.992 | -1.113 | -1.156 | -1.144 | -0.982 | -1.107 | -1.156 | -1.144 | ns
-y t, | -1.397 -1.354 | -2.096 | -2.121 | -2.299 | -2.366 | -2.766 | -2.321 | -2.476 | -2.366 | -2.766 | ns
1.5V HSTL t, 1.530 1.508 | 2.327 | 2.361 | 2.563 | 2.611 | 3.023 | 2.566 | 2.745 | 2.611 | 3.023 | ns
CLASS | GCLK | tw | 0.785 0.779 | 1.380 | 1.479 | 1.654 | 1.670 | 1.679 | 1.480 | 1.660 | 1.670 | 1.679 | ns
PLL | t, | -0.510 -0.485 |-0.912[-0.992 | -1.113 | -1.156 | -1.144 | -0.982 | -1.107 | -1.156 | -1.144 | ns
S0LK t, | -1.397 -1.354 | -2.096 | -2.121 | -2.299 | -2.366 | -2.766 | -2.321 | -2.476 | -2.366 | -2.766 | ns
1.5V HSTL t, 1.530 1.508 | 2.327 | 2.361 | 2.563 | 2.611 | 3.023 | 2.566 | 2.745 | 2.611 | 3.023 | ns
CLASS II GCLK | tw | 0.785 0.779 | 1.380 | 1.479 | 1.654 | 1.670 | 1.679 | 1.480 | 1.660 | 1.670 | 1.679 | ns
PLL | t, | -0510 -0.485 |-0.912[-0.992 | -1.113 | -1.156 | -1.144 | -0.982 | -1.107 | -1.156 | -1.144 | ns
-y t, | -1.397 -1.354 | -2.096 | -2.121 | -2.299 | -2.366 | -2.766 | -2.321 | -2.476 | -2.366 | -2.766 | ns
1.2V HSTL t, 1.530 1.508 | 2.327 | 2.361 | 2.563 | 2.611 | 3.023 | 2.566 | 2.745 | 2.611 | 3.023 | ns
CLASS | GCLK | tw | 0.785 0.779 | 1.380 | 1.479 | 1.654 | 1.670 | 1.679 | 1.480 | 1.660 | 1.670 | 1.679 | ns
PLL | t, | -0510 -0.485 |-0.912(-0.992 | -1.113 | -1.156 | -1.144 | -0.982 | -1.107 | -1.156 | -1.144 | ns
-y t, | -1.397 -1.354 | -2.096 | -2.121 | -2.299 | -2.366 | -2.766 | -2.321 | -2.476 | -2.366 | -2.766 | ns
1.2V HSTL t, 1.530 1.508 | 2.327 | 2.361 | 2.563 | 2.611 | 3.023 | 2.566 | 2.745 | 2.611 | 3.023 | ns
CLASS I GCLK | tu | 0.785 0.779 | 1.380 | 1.479 | 1.654 | 1.670 | 1.679 | 1.480 | 1.660 | 1.670 | 1.679 | ns
PLL | t, | -0.510 -0.485 |-0.912[-0.992 | -1.113 | -1.156 | -1.144 | -0.982 | -1.107 | -1.156 | -1.144 | ns
S0LK t, | -1.397 -1.354 | -2.096 | -2.121 | -2.299 | -2.366 | -2.766 | -2.321 | -2.476 | -2.366 | -2.766 | ns
3.0 PGl t, 1.530 1.508 | 2.327 | 2.361 | 2.563 | 2.611 | 3.023 | 2.566 | 2.745 | 2.611 | 3.023 | ns
GOLK | tw | 0.785 0.779 | 1.380 | 1.479 | 1.654 | 1.670 | 1.679 | 1.480 | 1.660 | 1.670 | 1.679 | ns
PLL | t, | -0510 -0.485 |-0.912[-0.992 | -1.113 | -1.156 | -1.144 | -0.982 | -1.107 | -1.156 | -1.144 | ns
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Table 1-91. EP3SL340 Column Pins Input Timing Parameters (Part 4 of 4)

" % Fast Model c2 c3 c4 caL 13 4 4L

samdard | 0% £ | s |commorcin| Yoy | Yo | Ve | Yoy | e | Ve Ve Ve |
GOLK ta -1.356 -1.346 | -2.016 | -2.063 | -2.329 | -2.244 | -2.541 | -2.063 | -2.329 | -2.244 | -2.541 | ns

3.0-V t 1.497 1.487 2.231 | 2.286 | 2.573 | 2.475 | 2.782 | 2.286 | 2.573 | 2.475 | 2.782 | ns

PCI-X GCLK | ta -1.702 -1.702 | -2.553 | -2.587 | -2.889 | -2.798 | -3.372 | -2.587 | -2.889 | -2.798 | -3.372 | ns
PLL | t, 2.007 2.007 3.030 | 3.083 | 3.433 | 3.312 | 3.911 | 3.083 | 3.433 | 3.312 | 3.911 | ns

Table 1-92 lists the EP35L340 row pins input timing parameters for single-ended 1/0
standards.
Table 1-92. EP3SL340 Row Pins Input Timing Parameters (Part 1 of 3)
" g Fast Model c2 c3 ca4 caL 13 4 4L

staniad | 0% | £ oo | commersa | Vo | Yoy | Vg | Vay | Ve | Ve | Ve | Ve | Ve
GOLK ta -1.239 -1.296 | -1.925 | -1.956 | -2.199 | -2.135 | -2.587 | -1.973 | -2.204 | -2.142 | -2.522 | ns

2.3V LVTTL t 1.362 1.435 2137 | 2177 | 2.442 | 2.366 | 2.822 | 2.205 | 2.456 | 2.382 | 2.763 | ns
GCLK | 1w 0.879 0.945 1.670 | 1.687 | 1.786 | 1.680 | 1.689 | 1.689 | 1.807 | 1.695 | 1.746 | ns
PLL | t, -0.615 -0.660 | -1.216 | -1.217|-1.263 | -1.188 | -1.178 | -1.208 | -1.273 | -1.193 | -1.231 | ns
GOLK to -1.239 -1.296 | -1.925 | -1.956 | -2.199 | -2.135 | -2.587 | -1.973 | -2.204 | -2.142 | -2.522 | ns

3.3V th 1.362 1.435 2137 | 2177 | 2.442 | 2.366 | 2.822 | 2.205 | 2.456 | 2.382 | 2.763 | ns

LVCMOS GCLK | ts 0.879 0.945 1.670 | 1.687 | 1.786 | 1.680 | 1.689 | 1.689 | 1.807 | 1.695 | 1.746 | ns
PLL | t, -0.615 -0.660 | -1.216 | -1.217|-1.263 | -1.188 | -1.178 | -1.208 | -1.273 | -1.193 | -1.231 | ns
GOLK ta -1.245 -1.307 | -1.922 | -1.957 | -2.202 | -2.138 | -2.590 | -1.972 | -2.209 | -2.147 | -2.527 | ns

2.0 LVTTL th 1.368 1.446 2134 | 2178 | 2.445 | 2.369 | 2.825 | 2.204 | 2.461 | 2.387 | 2.768 | ns
GCLK | ta 0.873 0.934 1.673 | 1.686 | 1.783 | 1.677 | 1.686 | 1.690 | 1.802 | 1.690 | 1.741 | ns
PLL | t, -0.609 -0.649 | -1.219|-1.216|-1.260|-1.185 | -1.175| -1.209 | -1.268 | -1.188 | -1.226 | ns
GOLK ta -1.245 -1.307 | -1.922 | -1.957 | -2.202 | -2.138 | -2.590 | -1.972 | -2.209 | -2.147 | -2.527 | ns

3.0-V t 1.368 1.446 2134 | 2178 | 2.445 | 2.369 | 2.825 | 2.204 | 2.461 | 2.387 | 2.768 | ns

LVCMOS GCLK | ts 0.873 0.934 1.673 | 1.686 | 1.783 | 1.677 | 1.686 | 1.690 | 1.802 | 1.690 | 1.741 | ns
PLL | t, -0.609 -0.649 | -1.219|-1.216|-1.260|-1.185 | -1.175| -1.209 | -1.268 | -1.188 | -1.226 | ns
GOLK to -1.233 -1.300 | -1.931 | -1.970|-2.217 | -2.153 | -2.605 | -1.981 | -2.219 | -2.157 | -2.537 | ns

25y th 1.356 1.439 2143 | 2191 | 2.460 | 2.384 | 2.840 | 2.213 | 2.471 | 2.397 | 2.778 | ns
GCLK | ta 0.885 0.941 1.664 | 1.673 | 1.768 | 1.662 | 1.671 | 1.681 | 1.792 | 1.680 | 1.731 | ns
PLL | t, -0.621 -0.656 | -1.210 | -1.203 | -1.245 | -1.170 | -1.160 | -1.200 | -1.258 | -1.178 | -1.216 | ns
GOLK to -1.251 -1.343 | -1.980 | -1.995 | -2.204 | -2.138 | -2.582 | -2.003 | -2.208 | -2.153 | -2.621 | ns

Y t 1.377 1.482 2193 | 2.216 | 2.447 | 2.369 | 2.817 | 2.234 | 2.461 | 2.393 | 2.859 | ns
GCLK | ta 0.827 0.910 1.624 | 1.634 | 1.857 | 1.742 | 1.565 | 1.620 | 1.886 | 1.762 | 1.619 | ns
PLL | t, -0.562 -0.624 | -1.170 | -1.164 | -1.330 | -1.246 | -1.060 | -1.140 | -1.347 | -1.255 | -1.107 | ns
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Table 1-92. EP3SL340 Row Pins Input Timing Parameters (Part 2 of 3)
" % Fast Model c2 c3 c4 caL 13 14 4L
stantard | 0% | £ | s | commerca | Vo7 | Yoy | Ve | Ve | e | Ve | Ve | e e |
-y t, | -1.241 -1.332 | -1.956 | -1.963 | -2.136 | -2.070 | -2.514 | -1.972 | -2.143 | -2.088 | -2.556 | ns
sy t, 1.367 1.471 2.169 | 2.184 | 2.379 | 2.301 | 2.749 | 2.203 | 2.396 | 2.328 | 2.794 | ns
GOLK | tw 0.837 0.921 1.648 | 1.666 | 1.925 | 1.810 | 1.633 | 1.651 | 1.951 | 1.827 | 1.684 | ns
PLL | t, -0.572 0635 | -1.194 | -1.196 | -1.398 | -1.314 | -1.128 | -1.171 | -1.412 | -1.320 | -1.172 | ns
-y t, | -1.181 1279 | -1.877 | -1.862 | -1.977 | -1.911 | -2.355 | -1.876 | -1.988 | -1.933 | -2.401 | ns
. t, 1.307 1.418 | 2.090 | 2.083 | 2.220 | 2.142 | 2.590 | 2.107 | 2.241 | 2.173 | 2.639 | ns
GOLK | tw 0.897 0974 | 1.727 | 1.767 | 2.084 | 1.969 | 1.792 | 1.747 | 2.106 | 1.982 | 1.839 | ns
PLL | t, -0.632 -0.688 | -1.273 | -1.297 | -1.557 | -1.473 | -1.287 | -1.267 | -1.567 | -1.475 | -1.327 | ns
-y t, | -1.176 -1.242 | -1.845 | -1.861 | -1.997 | -1.933 | -2.385 | -1.869 | -2.002 | -1.940 | -2.320 | ns
SSTL-2 t, 1.300 1.382 | 2.057 | 2.082 | 2.240 | 2.164 | 2.620 | 2.101 | 2.254 | 2.180 | 2.561 | ns
CLASS | GOLK | tw 0.942 1.000 | 1.750 | 1.782 | 1.988 | 1.882 | 1.891 | 1.793 | 2.009 | 1.897 | 1.948 | ns
PLL | t, -0.677 -0.714 | -1.296 | -1.312 | -1.465 | -1.390 | -1.380 | -1.312 | -1.475 | -1.395 | -1.433 | ns
- t, | -1.176 -1.242 | -1.845 | -1.861 | -1.997 | -1.933 | -2.385 | -1.869 | -2.002 | -1.940 | -2.320 | ns
SSTL-2 t, 1.300 1.382 | 2.057 | 2.082 | 2.240 | 2.164 | 2.620 | 2.101 | 2.254 | 2.180 | 2.561 | ns
CLASS I GCLK | ta 0.942 1.000 1.750 | 1.782 | 1.988 | 1.882 | 1.891 | 1.793 | 2.009 | 1.897 | 1.948 | ns
PLL | t, -0.677 -0.714 | -1.296 | -1.312 | -1.465 | -1.390 | -1.380 | -1.312 | -1.475 | -1.395 | -1.433 | ns
-y t, | -1.155 -1.244 | -1.839 | -1.835 | -1.972 | -1.905 | -2.351 | -1.844 | -1.981 | -1.925 | -2.394 | ns
SSTL-18 t, 1.281 1.383 | 2.052 | 2.054 | 2.213 | 2.135 | 2.582 | 2.073 | 2.231 | 2.164 | 2.628 | ns
CLASS | GOLK | tw 0.923 1.009 | 1.765 | 1.794 | 2.086 | 1.972 | 1.796 | 1.779 | 2.110 | 1.988 | 1.846 | ns
PLL | t, -0.658 -0.723 | -1.311 | -1.326 | -1.562 | -1.478 | -1.295 | -1.301 | -1.574 | -1.482 | -1.338 | ns
t, | -1.155 -1.244 | -1.839 | -1.835 | -1.972 | -1.905 | -2.351 | -1.844 | -1.981 | -1.925 | -2.394 | ns
SSTL-18 GoLK t, 1.281 1.383 | 2.052 | 2.054 | 2.213 | 2.135 | 2.582 | 2.073 | 2.231 | 2.164 | 2.628 | ns
CLASS II GCLK | ta 0.923 1.009 | 1.765 | 1.794 | 2.086 | 1.972 | 1.796 | 1.779 | 2.110 | 1.988 | 1.846 | ns
PLL | t, -0.658 -0.723 | -1.311 | -1.326 | -1.562 | -1.478 | -1.295 | -1.301 | -1.574 | -1.482 | -1.338 | ns
-y t, | -1.141 -1.232 | -1.824 | -1.825 | -1.954 | -1.887 | -2.333 | -1.833 | -1.964 | -1.908 | -2.377 | ns
SSTL-15 t, 1.267 1.371 2.038 | 2.044 | 2.195 | 2.117 | 2.564 | 2.062 | 2.214 | 2.147 | 2611 | ns
CLASS | GCLK | ta 0.937 1.021 1.778 | 1.804 | 2.104 | 1.990 | 1.814 | 1.790 | 2.127 | 2.005 | 1.863 | ns
PLL | t, -0.672 -0.735 | -1.323 | -1.336 | -1.580 | -1.496 | -1.313 | -1.312 | -1.591 | -1.499 | -1.355 | ns
-y t, | -1.155 -1.244 | -1.839 | -1.835 | -1.972 | -1.905 | -2.351 | -1.844 | -1.981 | -1.925 | -2.394 | ns
1.8-V HSTL t, 1.281 1.383 | 2.052 | 2.054 | 2.213 | 2.135 | 2.582 | 2.073 | 2.231 | 2.164 | 2.628 | ns
CLASS | GOLK | tw 0.923 1.009 | 1.765 | 1.794 | 2.086 | 1.972 | 1.796 | 1.779 | 2.110 | 1.988 | 1.846 | ns
PLL | t, -0.658 -0.723 | -1.311 | -1.326 | -1.562 | -1.478 | -1.295 | -1.301 | -1.574 | -1.482 | -1.338 | ns
S0LK t, | -1.155 -1.244 | -1.839 | -1.835 | -1.972 | -1.905 | -2.351 | -1.844 | -1.981 | -1.925 | -2.394 | ns
1.8-V HSTL t, 1.281 1.383 | 2.052 | 2.054 | 2.213 | 2.135 | 2.582 | 2.073 | 2.231 | 2.164 | 2.628 | ns
CLASS II GCLK | ta 0.923 1.009 | 1.765 | 1.794 | 2.086 | 1.972 | 1.796 | 1.779 | 2.110 | 1.988 | 1.846 | ns
PLL | t, -0.658 -0.723 | -1.311 | -1.326 | -1.562 | -1.478 | -1.295 | -1.301 | -1.574 | -1.482 | -1.338 | ns
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1/0 Timing

Table 1-92. EP3SL340 Row Pins Input Timing Parameters (Part 3 of 3)

" % Fast Model c2 c3 c4 caL I3 4 4L
stantard | S |8 o | commeroin | Yy | Vg | Yo | Y | Ve | Vev | ee | Ve | e |
S0LK t, | -1.141 -1.232 | -1.824 | -1.825|-1.954 | -1.887 | -2.333 | -1.833 | -1.964 | -1.908 | -2.377 | ns
1.5V HSTL t, 1.267 1.371 2.038 | 2.044 | 2195 | 2.117 | 2.564 | 2.062 | 2.214 | 2.147 | 2.611 | ns
CLASS | GCLK | tu 0.937 1.021 1.778 | 1.804 | 2.104 | 1.990 | 1.814 | 1.790 | 2.127 | 2.005 | 1.863 | ns
PLL | t, -0.672 -0.735 | -1.323 | -1.336 | -1.580 | -1.496 | -1.313 | -1.312 | -1.591 | -1.499 | -1.355 | ns
S0LK t, | -1.141 -1.232 | -1.824 | -1.825|-1.954 | -1.887 | -2.333 | -1.833 | -1.964 | -1.908 | -2.377 | ns
1.5-V HSTL t, 1.267 1.371 2.038 | 2.044 | 2195 | 2.117 | 2.564 | 2.062 | 2.214 | 2.147 | 2.611 | ns
CLASS II GCLK | t 0.937 1.021 1.778 | 1.804 | 2.104 | 1.990 | 1.814 | 1.790 | 2.127 | 2.005 | 1.863 | ns
PLL | t, -0.672 -0.735 | -1.323 | -1.336 | -1.580 | -1.496 | -1.313 | -1.312 | -1.591 | -1.499 | -1.355 | ns
-y t, | -1.132 -1220 | -1.815 |-1.815|-1.938 | -1.871 | -2.317 | -1.824 | -1.948 | -1.892 | -2.361 | ns
1.2V HSTL t, 1.258 1.359 | 2.029 | 2.034 | 2.179 | 2101 | 2.548 | 2.053 | 2.198 | 2.131 | 2.595 | ns
CLASS | GCLK | tw 0.946 1.033 | 1.787 | 1.814 | 2.120 | 2.006 | 1.830 | 1.799 | 2.143 | 2.021 | 1.879 | ns
PLL | t, -0.681 -0.747 | -1.332 | -1.346 | -1.596 | -1.512 | -1.329 | -1.321 | -1.607 | -1.515 | -1.371 | ns
-y t, | -1.132 -1220 | -1.815 |-1.815|-1.938 | -1.871 | -2.317 | -1.824 | -1.948 | -1.892 | -2.361 | ns
1.2V HSTL t, 1.258 1.359 | 2.029 | 2.034 | 2.179 | 2101 | 2.548 | 2.053 | 2.198 | 2.131 | 2.595 | ns
CLASS I GCLK | 0.946 1.033 1.787 | 1.814 | 2.120 | 2.006 | 1.830 | 1.799 | 2.143 | 2.021 | 1.879 | ns
PLL | t, -0.681 -0.747 | -1.332 | -1.346 | -1.596 | -1.512 | -1.329 | -1.321 | -1.607 | -1.515 | -1.371 | ns
- t, | -1.245 -1.307 | -1.922 | -1.957 | -2.202 | -2.138 | -2.590 | -1.972 | -2.209 | -2.147 | -2.527 | ns
3.0 POl t, 1.368 1.446 | 2134 | 2.178 | 2.445 | 2.369 | 2.825 | 2.204 | 2.461 | 2.387 | 2.768 | ns
GCLK | ta 0.873 0934 | 1.673 | 1.686 | 1.783 | 1.677 | 1.686 | 1.690 | 1.802 | 1.690 | 1.741 | ns
PLL | t, -0.609 0649 | -1.219 |-1.216|-1.260 | -1.185 | -1.175 | -1.209 | -1.268 | -1.188 | -1.226 | ns
S0LK t, | -1.245 -1.307 | -1.922 | -1.957 | -2.202 | -2.138 | -2.590 | -1.972 | -2.209 | -2.147 | -2.527 | ns
3.0V t, 1.368 1.446 | 2.134 | 2.178 | 2.445 | 2.369 | 2.825 | 2.204 | 2.461 | 2.387 | 2.768 | ns
PCI-X GCOLK | ta 0.873 0.934 | 1.673 | 1.686 | 1.783 | 1.677 | 1.686 | 1.690 | 1.802 | 1.690 | 1.741 | ns
PLL | t, -0.609 0649 | -1.219 |-1.216|-1.260 | -1.185 | -1.175 | -1.209 | -1.268 | -1.188 | -1.226 | ns
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1/0 Timi

ng

Table 1-93 lists the EP3SL340 column pins output timing parameters for single-ended

1/0 standards.
Table 1-93. EP3SL340 Column Pins Output Timing Parameters (Part 1 of 7)
=5 g Fast Model cC2 | €3 | c4 caL I3 14 1L
1/0 o2 .
=5 | Clock | E Units
Standard | 32 § | mdustrial | Commercial | %6y | Yooy | Yoy | 5y | 0%y | 19V | 197 | 15V | 0%V
GCLK | t, | 3.705 3.705 |5.372 | 5.559 | 6.083 | 5.935 | 6.364 | 5.559 | 6.083 | 5.935 | 6.364 | ns
4mA | GCLK
oL | te| 4269 4269 |6.214 | 6.409 | 6.992 | 6.812 | 7.355 | 6.409 | 6.992 | 6.812 | 7.355 | ns
GCLK | t, | 3.638 3.638 | 5.263 | 5.448 | 5.970 | 5.822 | 6.251 | 5.448 | 5.970 | 5.822 | 6.251 | ns
8mA | GCLK
13y L | te| 4202 4202 |6.105 | 6.298 | 6.879 | 6.699 | 7.242 | 6.298 | 6.879 | 6.699 | 7.242 | ns
LVTTL GCLK | t, | 3.552 3.552 | 5.160 | 5.350 | 5.878 | 5.730 | 6.159 | 5.350 | 5.878 | 5.730 | 6.159 | ns
12mA | GCLK
bl | te| 4116 4116 | 6.001 | 6.200 | 6.789 | 6.609 | 7.152 | 6.200 | 6.789 | 6.609 | 7.152 | ns
GCLK | t, | 3.545 3.545 | 5143 | 5.322 | 5.837 | 5.689 | 6.118 | 5.322 | 5.837 | 5.689 | 6.118 | ns
16mA | GCLK
oL |te| 4110 4110 |5.985|6.172 | 6.747 | 6.567 | 7.110 | 6.172 | 6.747 | 6.567 | 7.110 | ns
GCLK | t, | 3.711 3.711 | 5.377 | 5.564 | 6.090 | 5.942 | 6.371 | 5.564 | 6.090 | 5.942 | 6.371 | ns
4mA | GCLK
L |t | 4275 4275 |6.218 | 6.414 | 7.000 | 6.820 | 7.363 | 6.414 | 7.000 | 6.820 | 7.363 | ns
GCLK | t, | 3.556 3.556 | 5.170 | 5.367 | 5.889 | 5.741 | 6.170 | 5.367 | 5.889 | 5.741 | 6.170 | ns
8mA | GCLK
oy bl | te| 4120 4120 |6.012 |6.217 | 6.799 | 6.619 | 7.162 | 6.217 | 6.799 | 6.619 | 7.162 | ns
LVCMOS GCLK | t, | 3.563 3.563 | 5.164 | 5.346 | 5.863 | 5.715 | 6.144 | 5.346 | 5.863 | 5.715 | 6.144 | ns
12mA | GCLK
oL | e | 4127 4127 | 6.006 | 6.196 | 6.775 | 6.595 | 7.138 | 6.196 | 6.775 | 6.595 | 7.138 | ns
GCLK | t, | 3.547 3.547 | 5.141 | 5.320 | 5.834 | 5.686 | 6.115 | 5.320 | 5.834 | 5.686 | 6.115 | ns
16mA | GCLK
L | te| 4111 4111 | 5.983 | 6.171 | 6.746 | 6.566 | 7.109 | 6.171 | 6.746 | 6.566 | 7.109 | ns
GCLK | t, | 3.669 3.669 |5.339 | 5.528 | 6.050 | 5.902 | 6.331 | 5.528 | 6.050 | 5.902 | 6.331 | ns
4mA | GCLK
L | te| 4282 4232 |6.181 | 6.377 | 6.983 | 6.803 | 7.346 | 6.377 | 6.983 | 6.803 | 7.346 | ns
GCLK | t, | 3.558 3.558 | 5.209 | 5.394 | 5.912 | 5.765 | 6.193 | 5.394 | 5.912 | 5.765 | 6.193 | ns
8mA | GCLK
S0 L |te| 4125 4125 | 6.053 | 6.246 | 6.867 | 6.688 | 7.229 | 6.246 | 6.867 | 6.688 | 7.229 | ns
LVTTL GCLK | t, | 3.522 3522 | 5.146 | 5.325 | 5.838 | 5.691 | 6.119 | 5.325 | 5.838 | 5.691 | 6.119 | ns
12mA | GCLK
oL | te| 4087 4.087 |5.987 |6.174 | 6.803 | 6.624 | 7.165 | 6.174 | 6.803 | 6.624 | 7.165 | ns
GCLK | t, | 3.504 3504 |5.117 | 5.297 | 5.810 | 5.662 | 6.091 | 5.297 | 5.810 | 5.662 | 6.091 | ns
16mA | GCLK
bl | te| 4068 4.068 |5.959 | 6.147 | 6.780 | 6.601 | 7.142 | 6.147 | 6.780 | 6.601 | 7.142 | ns
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1/0 Timing
Table 1-93. EP3SL340 Column Pins Output Timing Parameters (Part 2 of 7)
=5 2 Fast Model €2 | €3 | ¢4 caL 13 14 1L
Stalrfgard gg Clock % ) o Weam | Veaz | Vs | Veas | Veus | Veum | Ve | Vews | Veqz | UMt
o5 S | Industrial | Commercial | 4%y | {Fy | 1Ty | 13v | 09v | 17v | 13V | 15V | 09V
GCLK | t, | 3.583 3.583 5.243 | 5.427 | 5.947 | 5.800 | 6.228 | 5.427 | 5.947 | 5.800 | 6.228 | ns
4mA | GCLK
PLL t, | 4.149 4.149 6.087 | 6.279 | 6.903 | 6.724 | 7.265 | 6.279 | 6.903 | 6.724 | 7.265 | ns
GCLK | t, | 3.504 3.504 5120 | 5.298 | 5.812 | 5.665 | 6.093 | 5.298 | 5.812 | 5.665 | 6.093 | ns
8mA | GCLK
2.0 PLL t, | 4.070 4.070 5.963 | 6.149 | 6.793 | 6.614 | 7.155 | 6.149 | 6.793 | 6.614 | 7.155 | ns
LVCMOS GCLK | t, | 3.499 3.499 | 5.112 | 5.291 | 5.804 | 5.656 | 6.085 | 5.291 | 5.804 | 5.656 | 6.085 | ns
12mA | GCLK
PLL t, | 4.063 4.063 5.955 | 6.142 | 6.761 | 6.581 | 7.124 | 6.142 | 6.761 | 6.581 | 7.124 | ns
GCLK | t, | 3.490 3.490 5.098 | 5.276 | 5.789 | 5.641 | 6.070 | 5.276 | 5.789 | 5.641 | 6.070 | ns
16mA | GCLK
PLL t, | 4.054 4.054 5.940 | 6.126 | 6.767 | 6.588 | 7.129 | 6.126 | 6.767 | 6.588 | 7.129 | ns
GCLK | t, | 3.705 3.705 5.450 | 5.654 | 6.194 | 6.047 | 6.475 | 5.654 | 6.194 | 6.047 | 6.475 | ns
4mA | GCLK
PLL t, | 4.269 4.269 6.293 | 6.504 | 7.111 | 6.932 | 7.473 | 6.504 | 7.111 | 6.932 | 7.473 | ns
GCLK | t, | 3.605 3.605 5.331 | 5.528 | 6.062 | 5.915 | 6.343 | 5.528 | 6.062 | 5.915 | 6.343 | ns
8mA | GCLK
PLL te | 4.172 4172 6.174 | 6.379 | 6.987 | 6.808 | 7.349 | 6.379 | 6.987 | 6.808 | 7.349 | ns
25V
GCLK | t, | 3.561 3.561 5.244 | 5.438 | 5.967 | 5.819 | 6.248 | 5.438 | 5.967 | 5.819 | 6.248 | ns
12mA | GCLK
PLL te | 4127 4127 6.087 | 6.288 | 6.909 | 6.730 | 7.271 | 6.288 | 6.909 | 6.730 | 7.271 | ns
GCLK | t, | 3.523 3.523 5.205 | 5.395 | 5.924 | 5.776 | 6.205 | 5.395 | 5.924 | 5.776 | 6.205 | ns
16mA | GCLK
PLL t, | 4.088 4.088 6.048 | 6.246 | 6.852 | 6.673 | 7.214 | 6.246 | 6.852 | 6.673 | 7.214 | ns
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1/0 Timing
Table 1-93. EP3SL340 Column Pins Output Timing Parameters (Part 3 of 7)
=5 k] Fast Model c2 c3 c4 caL 13 14 L
Standard | £ 5 | Clock | § Veus | V