Intel - EP20K100CQ208C7ES Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Details

Product Status Obsolete

Number of LABs/CLBs 416

Number of Logic Elements/Cells 4160

Total RAM Bits 53248

Number of I/O 159

Number of Gates 263000

Voltage - Supply 2.375V ~ 2.625V
Mounting Type Surface Mount
Operating Temperature 0°C ~ 85°C (T))
Package / Case 208-BFQFP
Supplier Device Package 208-PQFP (28x28)
Purchase URL https://www.e-xfl.com/product-detail/intel/ep20k100cq208c7es

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/ep20k100cq208c7es-4501227
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array
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...and More
Features

Low-power operation design

- 1.8-V supply voltage (see Table 2)

—  Copper interconnect reduces power consumption

- MultiVolt™ I/0O support for 1.8-V, 2.5-V, and 3.3-V interfaces

—  ESBs offering programmable power-saving mode

Flexible clock management circuitry with up to four phase-locked

loops (PLLs)

—  Built-in low-skew clock tree

- Up to eight global clock signals

—  ClockLock™ feature reducing clock delay and skew

—  ClockBoost™ feature providing clock multiplication and
division

—  ClockShift™ feature providing programmable clock phase and
delay shifting

Powerful I/O features

—  Compliant with peripheral component interconnect Special
Interest Group (PCI SIG) PCI Local Bus Specification,
Revision 2.2 for 3.3-V operation at 33 or 66 MHz and 32 or 64 bits

- Support for high-speed external memories, including DDR
synchronous dynamic RAM (SDRAM) and ZBT static RAM
(SRAM)

— 16 input and 16 output LVDS channels

—  Direct connection from I/O pins to local interconnect providing
fast t-p and tg;; times for complex logic

-  MultiVolt I/O support for 1.8-V, 2.5-V, and 3.3-V interfaces

—  Programmable clamp to Vo

- Individual tri-state output enable control for each pin

—  Programmable output slew-rate control to reduce switching
noise

- Support for advanced I/O standards, including low-voltage
differential signaling (LVDS), LVPECL, PCI-X, AGP, CTT,
SSTL-3 and SSTL-2, GTL+, and HSTL Class I

- Supports hot-socketing operation

—  Pull-up on I/O pins before and during configuration

Table 2. APEX 20KC Supply Voltages

Feature Voltage

Internal supply voltage (Vceint) 1.8V

MultiVolt I/O interface voltage levels (Vcci0) 1.8V,25V,33V,50V (1)

Note:

)

APEX 20KC devices can be 5.0-V tolerant by using an external resistor.

Altera Corporation
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Table 4. APEX 20KC FineLine BGA Package Options & 1/0 Count Notes (1), (2)
Device 144 Pin 324 Pin 484 Pin 672 Pin 1,020 Pin

EP20K100C 93 246
EP20K200C 376 376
EP20K400C 488 (3)
EP20K600C 508 (3) 588
EP20K1000C 508 (3) 708
EP20K1500C 808

Notes to tables:

(1) I1/0 counts include dedicated input and clock pins.

(2) APEX20KC device package types include thin quad flat pack (TQFP), plastic quad flat pack (PQFP), power quad
flat pack (RQFP), 1.27-mm pitch ball-grid array (BGA), and 1.00-mm pitch FineLine BGA packages.

(3) This device uses a thermally enhanced package, which is taller than the regular package. Consult the Altera Device
Package Information Data Sheet for detailed package size information.

Table 5. APEX 20KC QFP & BGA Package Sizes

Feature 144-Pin TQFP | 208-Pin PQFP | 240-Pin PQFP | 356-Pin BGA 652-Pin BGA
Pitch (mm) 0.50 0.50 0.50 1.27 1.27
Area (mm?) 484 924 1,218 1,225 2,025
Length x Width 22.0x22.0 30.4 x 30.4 34.9x 34.9 35.0 x 35.0 45.0 x 45.0
(mm x mm)
Table 6. APEX 20KC FineLine BGA Package Sizes

Feature 144 Pin 324 Pin 484 Pin 672 Pin 1,020 Pin
Pitch (mm) 1.00 1.00 1.00 1.00 1.00
Area (mm?) 169 361 529 729 1,089
Length x Width (mm x mm) 13 x 13 19x 19 23 x 23 27 x 27 33 x 33

Altera Corporation
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General
Description

Altera Corporation

Similar to APEX 20K and APEX 20KE devices, APEX 20KC devices offer
the MultiCore architecture, which combines the strengths of LUT-based
and product-term-based devices with an enhanced memory structure.
LUT-based logic provides optimized performance and efficiency for data-
path, register-intensive, mathematical, or digital signal processing (DSP)
designs. Product-term-based logic is optimized for complex
combinatorial paths, such as complex state machines. LUT- and product-
term-based logic combined with memory functions and a wide variety of
MegaCore and AMPP functions make the APEX 20KC architecture
uniquely suited for SOPC designs. Applications historically requiring a
combination of LUT-, product-term-, and memory-based devices can now
be integrated into one APEX 20KC device.

APEX 20KC devices include additional features such as enhanced I/O
standard support, CAM, additional global clocks, and enhanced
ClockLock clock circuitry. Table 7 shows the features included in
APEX 20KC devices.

Table 7. APEX 20KC Device Features (Part 1 0f2)

Feature APEX 20KC Devices
MultiCore system integration Full support
Hot-socketing support Full support
SignalTap logic analysis Full support
32-/64-bit, 33-MHz PCI Full compliance
32-/64-bit, 66-MHz PCI Full compliance in -7 speed grade
MultiVolt I/O 1.8-V, 2.5-V, or 3.3-V Vccio

Vccio selected bank by bank
5.0-V tolerant with use of external resistor

ClockLock support Clock delay reduction

m/(n x v) clock multiplication

Drive ClockLock output off-chip
External clock feedback

ClockShift circuitry

LVDS support

Up to four PLLs

ClockShift, clock phase adjustment

Dedicated clock and input pins | Eight
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MegalLAB Structure

APEX 20KC devices are constructed from a series of MegaLAB™
structures. Each MegaLAB structure contains 16 logic array blocks
(LABs), one ESB, and a MegalLAB interconnect, which routes signals
within the MegaLAB structure. In EP20K1000C and EP20K1500C devices,
MegalLAB structures contain 24 LABs. Signals are routed between
MegaL AB structures and I/O pins via the FastTrack interconnect. In
addition, edge LABs can be driven by I/O pins through the local
interconnect. Figure 2 shows the MegalLAB structure.

Figure 2. MegalLAB Structure
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Logic Array Block

Each LAB consists of 10 LEs, the LEs” associated carry and cascade chains,
LAB control signals, and the local interconnect. The local interconnect
transfers signals between LEs in the same or adjacent LABs, IOEs, or ESBs.
The Quartus II Compiler places associated logic within an LAB or
adjacent LABs, allowing the use of a fast local interconnect for high
performance. Figure 3 shows the APEX 20KC LAB.

APEX 20KC devices use an interleaved LAB structure. This structure
allows each LE to drive two local interconnect areas, minimizing the use
of the MegaLAB and FastTrack interconnect and providing higher
performance and flexibility. Each LE can drive 29 other LEs through the
fast local interconnect.
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Figure 3. LAB Structure
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Each LAB contains dedicated logic for driving control signals to its LEs
and ESBs. The control signals include clock, clock enable, asynchronous
clear, asynchronous preset, asynchronous load, synchronous clear, and
synchronous load signals. A maximum of six control signals can be used
ata time. Although synchronous load and clear signals are generally used
when implementing counters, they can also be used with other functions.

Each LAB can use two clocks and two clock enable signals. Each LAB’s
clock and clock enable signals are linked (e.g., any LE in a particular LAB
using CLK1 will also use CLKENA1L). LEs with the same clock but different
clock enable signals either use both clock signals in one LAB or are placed
into separate LABs.

If both the rising and falling edges of a clock are used in a LAB, both LAB-
wide clock signals are used.

Altera Corporation
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Figure 5. APEX 20KC Logic Element
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Each LE’s programmable register can be configured for D, T, JK, or SR
operation. The register’s clock and clear control signals can be driven by
global signals, general-purpose I/O pins, or any internal logic. For
combinatorial functions, the register is bypassed and the output of the
LUT drives the outputs of the LE.

Each LE has two outputs that drive the local, MegalLAB, or FastTrack
interconnect routing structure. Each output can be driven independently
by the LUT’s or register’s output. For example, the LUT can drive one
output while the register drives the other output. This feature, called
register packing, improves device utilization because the register and the
LUT can be used for unrelated functions. The LE can also drive out
registered and unregistered versions of the LUT output.

Altera Corporation
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The APEX 20KC architecture provides two types of dedicated high-speed
data paths that connect adjacent LEs without using local interconnect
paths: carry chains and cascade chains. A carry chain supports high-speed
arithmetic functions such as counters and adders, while a cascade chain
implements wide-input functions such as equality comparators with
minimum delay. Carry and cascade chains connect LEs 1 through 10 in an
LAB and all LABs in the same MegalLAB structure.

Carry Chain

The carry chain provides a very fast carry-forward function between LEs.
The carry-in signal from a lower-order bit drives forward into the higher-
order bit via the carry chain, and feeds into both the LUT and the next
portion of the carry chain. This feature allows the APEX 20KC
architecture to implement high-speed counters, adders, and comparators
of arbitrary width. Carry chain logic can be created automatically by the
Quartus II Compiler during design processing, or manually by the
designer during design entry. Parameterized functions such as
DesignWare functions from Synopsys and library of parameterized
modules (LPM) functions automatically take advantage of carry chains
for the appropriate functions.

The Quartus II Compiler creates carry chains longer than ten LEs by
automatically linking LABs together. For enhanced fitting, a long carry
chain skips alternate LABs in a MegaLAB structure. A carry chain longer
than one LAB skips either from an even-numbered LAB to the next even-
numbered LAB, or from an odd-numbered LAB to the next odd-
numbered LAB. For example, the last LE of the first LAB in the upper-left
Megal AB structure carries to the first LE of the third LAB in the
MegalLAB structure.

Figure 6 shows how an n-bit full adder can be implemented in 7 + 1 LEs
with the carry chain. One portion of the LUT generates the sum of two bits
using the input signals and the carry-in signal; the sum is routed to the
output of the LE. The register can be bypassed for simple adders or used
for accumulator functions. Another portion of the LUT and the carry
chain logic generates the carry-out signal, which is routed directly to the
carry-in signal of the next-higher-order bit. The final carry-out signal is
routed to an LE, where it is driven onto the local, MegaLAB, or FastTrack
interconnect routing structures.

13
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Cascade Chain

With the cascade chain, the APEX 20KC architecture can implement
functions with a very wide fan-in. Adjacent LUTs can compute portions
of a function in parallel; the cascade chain serially connects the
intermediate values. The cascade chain can use a logical AND or logical OR
(via De Morgan’s inversion) to connect the outputs of adjacent LEs. Each
additional LE provides four more inputs to the effective width of a
function, with a short cascade delay. Cascade chain logic can be created
automatically by the Quartus II Compiler during design processing, or
manually by the designer during design entry.

Cascade chains longer than ten LEs are implemented automatically by
linking LABs together. For enhanced fitting, a long cascade chain skips
alternate LABs in a MegaLAB structure. A cascade chain longer than one
LAB skips either from an even-numbered LAB to the next even-numbered
LAB, or from an odd-numbered LAB to the next odd-numbered LAB. For
example, the last LE of the first LAB in the upper-left MegaLAB structure
carries to the first LE of the third LAB in the MegaLAB structure. Figure 7
shows how the cascade function can connect adjacent LEs to form
functions with a wide fan-in.

Figure 7. APEX 20KC Cascade Chain
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Figure 9. APEX 20KC Interconnect Structure
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A row line can be driven directly by LEs, IOEs, or ESBs in that row.
Further, a column line can drive a row line, allowing an LE, IOE, or ESB
to drive elements in a different row via the column and row interconnect.
The row interconnect drives the MegaLAB interconnect to drive LEs,
IOEs, or ESBs in a particular MegaLAB structure.

A column line can be directly driven by LEs, IOEs, or ESBs in that column.
A column line on a device’s left or right edge can also be driven by row
IOEs. The column line is used to route signals from one row to another. A
column line can drive a row line; it can also drive the MegaLAB
interconnect directly, allowing faster connections between rows.

Figure 10 shows how the FastTrack interconnect uses the local
interconnect to drive LEs within MegaLAB structures.

20 Altera Corporation
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ESBs can implement synchronous RAM, which is easier to use than
asynchronous RAM. A circuit using asynchronous RAM must generate
the RAM write enable (WE) signal, while ensuring that its data and address
signals meet setup and hold time specifications relative to the WE signal.
In contrast, the ESB’s synchronous RAM generates its own WE signal and
is self-timed with respect to the global clock. Circuits using the ESB’s self-
timed RAM must only meet the setup and hold time specifications of the
global clock.

ESB inputs are driven by the adjacent local interconnect, which in turn can
be driven by the FastTrack or MegaLAB interconnect. Because the ESB can
be driven by the local interconnect, an adjacent LE can drive it directly for
fast memory access. ESB outputs drive the FastTrack and MegalLAB
interconnects. In addition, ten ESB outputs, nine of which are unique
output lines, drive the local interconnect for fast connection to adjacent
LEs or for fast feedback product-term logic.

When implementing memory, each ESB can be configured in any of the
following sizes: 128 x 16, 256 x 8, 512 x 4, 1,024 x 2, or 2,048 x 1. By
combining multiple ESBs, the Quartus II software implements larger
memory blocks automatically. For example, two 128 x 16 RAM blocks can
be combined to form a 128 x 32 RAM block, and two 512 x 4 RAM blocks
can be combined to form a 512 x 8 RAM block. Memory performance does
not degrade for memory blocks up to 2,048 words deep. Each ESB can
implement a 2,048-word-deep memory; the ESBs are used in parallel,
eliminating the need for any external control logic and its associated
delays.

To create a high-speed memory block that is more than 2,048 words deep,
ESBs drive tri-state lines. Each tri-state line connects all ESBs in a column
of MegaLAB structures, and drives the MegaLAB interconnect and row
and column FastTrack interconnect throughout the column. Each ESB
incorporates a programmable decoder to activate the tri-state driver
appropriately. For instance, to implement 8,192-word-deep memory, four
ESBs are used. Eleven address lines drive the ESB memory, and two more
drive the tri-state decoder. Depending on which 2,048-word memory
page is selected, the appropriate ESB driver is turned on, driving the
output to the tri-state line. The Quartus II software automatically
combines ESBs with tri-state lines to form deeper memory blocks. The
internal tri-state control logic is designed to avoid internal contention and
floating lines. See Figure 18.

29
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Figure 30. APEX 20KC JTAG Waveforms
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Table 16 shows the JTAG timing parameters and values for APEX 20KC

devices.
Table 16. APEX 20KC JTAG Timing Parameters & Values
Symbol Parameter Min | Max | Unit
tycp TCK clock period 100 ns
ticH TCK clock high time 50 ns
tycL TCK clock low time 50 ns
typsu JTAG port setup time 20 ns
typH JTAG port hold time 45 ns
typco JTAG port clock to output 25 ns
typzx JTAG port high impedance to valid output 25 ns
typxz JTAG port valid output to high impedance 25 ns
tyssu Capture register setup time 20 ns
tysH Capture register hold time 45 ns
tysco Update register clock to output 35 ns
tyszx Update register high impedance to valid output 35 ns
tysxz Update register valid output to high impedance 35 ns

For more information, see the following documents:

B Application Note 39 (IEEE Std. 1149.1 (JTAG) Boundary-Scan Testing in
Altera Devices)

B Jam Programming & Test Language Specification

51
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Table 18. APEX 20KC Device Recommended Operating Conditions

Symbol Parameter Conditions Min Max | Unit
Veeint | Supply voltage for internal logic (3), (4) 1.71 1.89 V
and input buffers (1.71) (1.89)
Veeio | Supply voltage for output buffers, | (3), (4) 3.00 3.60 Vv
3.3-V operation (3.00) (3.60)
Supply voltage for output buffers, | (3), (4) 2.375 2.625 Vv
2.5-V operation (2.375) (2.625)
V, Input voltage @), (5) -0.5 41 \Y
Vo Output voltage 0 Veeio Vv
Ty Junction temperature For commercial use 0 85 °C
For industrial use —40 100 °C
tr Input rise time (10% to 90%) 40 ns
te Input fall time (90% to 10%) 40 ns
Table 19. APEX 20KC Device DC Operating Conditions Notes (6), (7)
Symbol Parameter Conditions Min Typ Max Unit
l Input pin leakage current (8) |V, =4.1t0-0.5V -10 10 uA
loz Tri-stated 1/O pin leakage Vo=411t0-05V -10 10 uA
current (8)
lcco V¢ supply current (standby) |V, = ground, no load, 10 mA
(All ESBs in power-down no toggling inputs,
mode) -7 speed grade
V, = ground, no load, 5 mA
no toggling inputs,
-8, -9 speed grades
Rcong | Value of I/O pin pull-up Veecio=3.0V (9) 20 50 kQ
resistor before and during Veeio =2.375 V (9) 30 80 kQ
configuration Veaio=1.71V (9) 60 150 kQ

I's” DC Operating Specifications on APEX 20KC I/O standards are
listed in Tables 21 to 36.

Altera Corporation
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Table 22. LVCMOS I/0 Specifications

Symbol Parameter Conditions Minimum Maximum Units
Veeio Power supply 3.0 3.6 Vv
voltage range
ViH High-level input 2.0 Veeio + 0.3 Vv
voltage
ViL Low-level input -0.3 0.8 \
voltage
f Input pin leakage Vin=0Vor33V -10 10 uA
current
VOH High-level output VCClO =30V VCClO -0.2 \Y
voltage lop=-0.1 mA (1)
VoL Low-level output Vecio=3.0V 0.2 \Y
voltage lo.=0.1mA (2)
Table 23. 2.5-V I/0 Specifications
Symbol Parameter Conditions Minimum Maximum Units
Veaoio Output supply 2.375 2.625 \Y
voltage
ViH High-level input 1.7 Veeio + 0.3 \
voltage
ViL Low-level input -0.3 0.7 \'%
voltage
I Input pin leakage Vin=0Vor33V -10 10 uA
current
Vou High-level output lop=-0.1 mA (1) 21 \"
voltage lon =—1mA (1) 2.0 v
lon=—2mA (1) 1.7 Vv
VoL Low-level output loL=0.1mA (2) 0.2 \
voltage loL=1mA (2) 0.4 %
lor=2mA (2) 0.7 \Y
Altera Corporation 55
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Table 36. CTT I/0 Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio I/0O supply voltage 3.0 3.3 3.6 \Y
V11/VRer (3) | Termination and 1.35 1.5 1.65 \
reference voltage

ViH High-level input VRer + 0.2 \
voltage

ViL Low-level input Vger — 0.2 \Y%
voltage

I Input pin leakage 0<V\n<Vceio -10 10 uA
current

Von High-level output lon=-8mA (1) Vger + 0.4 \
voltage

VoL Low-level output loL=8mA (2) Vger — 0.4 \"
voltage

lo Output leakage GND = Vpoyut=Vceio -10 10 uA
current (when output
is high 2)

Notes to tables:

(1) The Iy parameter refers to high-level output current.
(2) The I parameter refers to low-level output current. This parameter applies to open-drain pins as well as output

pins.

(38) Vg specifies center point of switching range.

62

Figure 32 shows the output drive characteristics of APEX 20KC devices.

Altera Corporation
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Figure 32. Output Drive Characteristics of APEX 20KC Devices
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Timing Model

Altera Corporation

The high-performance FastTrack and MegaLAB interconnect routing
resources ensure predictable performance, accurate simulation, and

accurate timing analysis. This predictable performance contrasts with that
of FPGAs, which use a segmented connection scheme and therefore have

unpredictable performance.
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Table 64. EP20K600C Minimum Pulse Width Timing Parameters  Note (1)
Symbol -7 Speed Grade -8 Speed Grade (2) -9 Speed Grade (2) Unit
Min Max Min Max Min Max
tCH 2.3 ns
tCL 2.3 ns
tCLFi'P 0.2 ns
tPREP 0.2 ns
tesscH 2.3 ns
tesseL 2.3 ns
teswp 1.1 ns
tesere 0.9 ns
Table 65. EP20K600C External Timing Parameters
Symbol -7 Speed Grade -8 Speed Grade (2) -9 Speed Grade (2) Unit
Min Max Min Max Min Max
thSU 2.2 ns
tINH 0.0 ns
tOUTCO 2.0 5.0 ns
finsupLL 3.3 ns
tNHPLL 0.0 ns
toutcopLL 05 2.1 ns
Altera Corporation 79
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Table 66. EP20K600C External Bidirectional Timing Parameters

Symbol -7 Speed Grade -8 Speed Grade (2) -9 Speed Grade (2) Unit
Min Max Min Max Min Max

tinsuBIDIR 24 ns
tNHBIDIR 0.0 ns
toutcosiDir 2.0 5.0 ns
txzBiDIR 7.1 ns
tzxBIDIR 7.1 ns
tiNsUBIDIRPLL 3.9 ns
YNHBIDIRPLL 0.0 ns
touTcoBIDIRPLL 0.5 2.1 ns
txzBIDIRPLL 4.2 ns
tzXBIDIRPLL 4.2 ns

Table 67. EP20K1000C fyux LE Timing Parameters  Note (1)

Symbol -7 Speed Grade -8 Speed Grade (2) -9 Speed Grade (2) Unit

Min Max Min Max Min Max
tsy 0.3 ns
tH 0.3 ns
tco 0.3 ns
tLUT 0.6 ns

80 Altera Corporation
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Table 76. EP20K1500C Minimum Pulse Width Timing Parameters  Noie (1)
Symbol -7 Speed Grade -8 Speed Grade (2) -9 Speed Grade (2) Unit
Min Max Min Max Min Max
tCH 2.0 ns
tCL 2.0 ns
tCLFi'P 0.2 ns
tPREP 0.2 ns
tesscH 2.0 ns
tesseL 2.0 ns
teswp 1.0 ns
tesere 0.8 ns
Table 77. EP20K1500C External Timing Parameters
Symbol -7 Speed Grade -8 Speed Grade (2) -9 Speed Grade (2) Unit
Min Max Min Max Min Max
thSU 2.1 ns
tINH 0.0 ns
tOUTCO 2.0 5.0 ns
tinsupLL 3.2 ns
tNHPLL 0.0 ns
toutcopLL 05 2.1 ns

Altera Corporation
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Table 78. EP20K1500C External Bidirectional Timing Parameters

Symbol -7 Speed Grade -8 Speed Grade (2) -9 Speed Grade (2) Unit
Min Max Min Max Min Max

tinsuBIDIR 2.6 ns
tNHBIDIR 0.0 ns
toutcosiDir 2.0 5.0 ns
txzBiDIR 7.1 ns
tzxBIDIR 7.1 ns
tiNsUBIDIRPLL 3.9 ns
YNHBIDIRPLL 0.0 ns
touTcoBIDIRPLL 0.5 21 ns
txzBIDIRPLL 4.2 ns
tzXBIDIRPLL 4.2 ns

Notes to tables:
(1) Timing information is preliminary. Final timing information will be released in a future version of this data sheet.
(2) Timing information for these devices will be released in a future version of this data sheet.

Tables 79 and 80 show selectable I/O standard input and output delays
for APEX 20KC devices. If you select an I/O standard input or output
delay other than LVCMOS, add the delay for the selected speed grade to
the LVCMOS value.
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Table 79. Selectable I/0 Standard Input Delays

Symbol -7 Speed Grade -8 Speed Grade (7) -9 Speed Grade (7) Unit

Min Max Min Max Min Max Min

LVCMOS 0.0 ns
LVTTL 0.0 ns
25V 0.1 ns
1.8V 0.5 ns
PCI 0.4 ns
GTL+ -0.3 ns
SSTL-3 Class | -04 ns
SSTL-3 Class |l -0.4 ns
SSTL-2 Class | -0.3 ns
SSTL-2 Class |l -0.3 ns
LVDS -0.2 ns
CTT -0.3 ns
AGP 0.0 ns

Table 80. Selectable I/0 Standard Output Delays

Symbol -7 Speed Grade -8 Speed Grade (7) -9 Speed Grade (7) Unit

Min Max Min Max Min Max Min

LVCMOS 0.0 ns
LVTTL 0.0 ns
25V 0.5 ns
1.8V 1.7 ns
PCI -0.2 ns
GTL+ -0.4 ns
SSTL-3 Class | -0.1 ns
SSTL-3 Class Il -0.6 ns
SSTL-2 Class | 0.0 ns
SSTL-2 Class Il -0.4 ns
LVDS -0.8 ns
CTT -0.2 ns
AGP -0.4 ns

Note to tables:
(1) Timing information will be released in a future version of this data sheet.
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