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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™ 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
SDRAM and ZBT SRAM (ZBT is a trademark of Integrated
Device Technology, Inc.)

- Bidirectional I/O performance (tcg + tgy) up to 250 MHz

- LVDS performance up to 840 Mbits per channel

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

- MultiVolt I/O interface support to interface with 1.8-V, 2.5-V,
3.3-V, and 5.0-V devices (see Table 3)

-  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/0 standards, including low-voltage
differential signaling (LVDS), LVPECL, PCI-X, AGP, CTT, stub-
series terminated logic (SSTL-3 and SSTL-2), Gunning
transceiver logic plus (GTL+), and high-speed terminated logic
(HSTL Class I)

—  Pull-up on I/0O pins before and during configuration

Advanced interconnect structure

—  Four-level hierarchical FastTrack® Interconnect structure
providing fast, predictable interconnect delays

- Dedicated carry chain that implements arithmetic functions such
as fast adders, counters, and comparators (automatically used by
software tools and megafunctions)

—  Dedicated cascade chain that implements high-speed,
high-fan-in logic functions (automatically used by software tools
and megafunctions)

— Interleaved local interconnect allows one LE to drive 29 other
LEs through the fast local interconnect

Advanced packaging options

- Available in a variety of packages with 144 to 1,020 pins (see
Tables 4 through 7)

- FineLine BGA® packages maximize board space efficiency

Advanced software support

- Software design support and automatic place-and-route
provided by the Altera® Quartus® II development system for
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Windows-based PCs, Sun SPARCstations, and HP 9000
Series 700/800 workstations

—  Altera MegaCore® functions and Altera Megafunction Partners
Program (AMPPSM) megafunctions

- NativeLink™ integration with popular synthesis, simulation,
and timing analysis tools

—  QuartusII SignalTap® embedded logic analyzer simplifies
in-system design evaluation by giving access to internal nodes
during device operation

—  Supports popular revision-control software packages including
PVCS, Revision Control System (RCS), and Source Code Control
System (SCCS))

Table 4. APEX 20K QFP, BGA & PGA Package Options & I/0 Count  Notes (1), (2)

Device 144-Pin | 208-Pin | 240-Pin |356-Pin BGA | 652-Pin BGA | 655-Pin PGA
TOFP POFP PQFP
RQFP RQFP
EP20K30E 92 125
EP20K60E 92 148 151 196
EP20K100 101 159 189 252
EP20K100E 92 151 183 246
EP20K160E 88 143 175 271
EP20K200 144 174 277
EP20K200E 136 168 271 376
EP20K300E 152 408
EP20K400 502 502
EP20K400E 488
EP20K600E 488
EP20K1000E 488
EP20K1500E 488
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Functional
Description

APEX 20K devices incorporate LUT-based logic, product-term-based
logic, and memory into one device. Signal interconnections within
APEX 20K devices (as well as to and from device pins) are provided by the
FastTrack® Interconnect—a series of fast, continuous row and column
channels that run the entire length and width of the device.

Each1/O pinis fed by an1/O element (IOE) located at the end of each row
and column of the FastTrack Interconnect. Each IOE contains a
bidirectional I/O buffer and a register that can be used as either an input
or output register to feed input, output, or bidirectional signals. When
used with a dedicated clock pin, these registers provide exceptional
performance. IOEs provide a variety of features, such as 3.3-V, 64-bit,
66-MHz PCI compliance; JTAG BST support; slew-rate control; and
tri-state buffers. APEX 20KE devices offer enhanced I/O support,
including support for 1.8-V1/0, 2.5-V 1/O, LVCMOS, LVTTL, LVPECL,
3.3-V PCI, PCI-X, LVDS, GTL+, SSTL-2, SSTL-3, HSTL, CTT, and 3.3-V
AGP I/0 standards.

The ESB can implement a variety of memory functions, including CAM,
RAM, dual-port RAM, ROM, and FIFO functions. Embedding the
memory directly into the die improves performance and reduces die area
compared to distributed-RAM implementations. Moreover, the
abundance of cascadable ESBs ensures that the APEX 20K device can
implement multiple wide memory blocks for high-density designs. The
ESB’s high speed ensures it can implement small memory blocks without
any speed penalty. The abundance of ESBs ensures that designers can
create as many different-sized memory blocks as the system requires.
Figure 1 shows an overview of the APEX 20K device.

Figure 1. APEX 20K Device Block Diagram
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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 20K LAB.

APEX 20K devices use an interleaved LAB structure. This structure allows
each LE to drive two local interconnect areas. This feature minimizes use
of the MegaLLAB and FastTrack interconnect, providing higher
performance and flexibility. Each LE can drive 29 other LEs through the
fast local interconnect.

Figure 3. LAB Structure
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The 10 LEs in the LAB are driven by
two local interconnect areas. These LES
can drive two local interconnect areas.

1
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Figure 12. APEX 20KE FastRow Interconnect
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Table 9 summarizes how various elements of the APEX 20K architecture

drive each other.
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Read/Write Clock Mode

The read /write clock mode contains two clocks. One clock controls all
registers associated with writing: data input, WE, and write address. The
other clock controls all registers associated with reading: read enable
(RE), read address, and data output. The ESB also supports clock enable
and asynchronous clear signals; these signals also control the read and
write registers independently. Read /write clock mode is commonly used
for applications where reads and writes occur at different system
frequencies. Figure 20 shows the ESB in read /write clock mode.

Figure 20. ESB in Read/Write Clock Mode  Note (1)
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Notes to Figure 20:

(1)  Allregisters can be cleared asynchronously by ESB local interconnect signals, global signals, or the chip-wide reset.
(2) APEX 20KE devices have four dedicated clocks.
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Figure 22. ESB in Single-Port Mode  Note (1)
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Notes to Figure 22:
(1)  Allregisters can be asynchronously cleared by ESB local interconnect signals, global signals, or the chip-wide reset.
(2) APEX 20KE devices have four dedicated clocks.

Content-Addressable Memory

In APEX 20KE devices, the ESB can implement CAM. CAM can be
thought of as the inverse of RAM. When read, RAM outputs the data for
a given address. Conversely, CAM outputs an address for a given data
word. For example, if the data FA12 is stored in address 14, the CAM
outputs 14 when FA12 is driven into it.

CAM is used for high-speed search operations. When searching for data
within a RAM block, the search is performed serially. Thus, finding a
particular data word can take many cycles. CAM searches all addresses in
parallel and outputs the address storing a particular word. When a match
is found, a match flag is set high. Figure 23 shows the CAM block
diagram.

34 Altera Corporation
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APEX 20KE devices include an enhanced IOE, which drives the FastRow
interconnect. The FastRow interconnect connects a column I/O pin
directly to the LAB local interconnect within two MegaLAB structures.
This feature provides fast setup times for pins that drive high fan-outs
with complex logic, such as PCI designs. For fast bidirectional I/ O timing,
LE registers using local routing can improve setup times and OE timing.
The APEX 20KE IOE also includes direct support for open-drain
operation, giving faster clock-to-output for open-drain signals. Some
programmable delays in the APEX 20KE IOE offer multiple levels of delay
to fine-tune setup and hold time requirements. The Quartus II software
compiler can set these delays automatically to minimize setup time while
providing a zero hold time.

Table 11 describes the APEX 20KE programmable delays and their logic
options in the Quartus II software.

Table 11. APEX 20KE Programmable Delay Chains
Programmable Delays Quartus 1l Logic Option
Input Pin to Core Delay Decrease input delay to internal cells
Input Pin to Input Register Delay Decrease input delay to input registers
Core to Output Register Delay Decrease input delay to output register
Output Register tcg Delay Increase delay to output pin
Clock Enable Delay Increase clock enable delay

The register in the APEX 20KE IOE can be programmed to power-up high
or low after configuration is complete. If it is programmed to power-up
low, an asynchronous clear can control the register. If it is programmed to
power-up high, an asynchronous preset can control the register. Figure 26
shows how fast bidirectional I/O pins are implemented in APEX 20KE
devices. This feature is useful for cases where the APEX 20KE device
controls an active-low input or another device; it prevents inadvertent
activation of the input upon power-up.
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48

For designs that require both a multiplied and non-multiplied clock, the
clock trace on the board can be connected to CLK2p. Table 14 shows the
combinations supported by the ClockLock and ClockBoost circuitry. The
CLK2p pin can feed both the ClockLock and ClockBoost circuitry in the
APEX 20K device. However, when both circuits are used, the other clock
pin (CLK1p) cannot be used.

Table 14. Multiplication Factor Combinations

Clock 1 Clock 2
x1 x1
x1, x2 x2
x1, x2, x4 x4

APEX 20KE ClockLock Feature

APEX 20KE devices include an enhanced ClockLock feature set. These
devices include up to four PLLs, which can be used independently. Two
PLLs are designed for either general-purpose use or LVDS use (on devices
that support LVDS I/0O pins). The remaining two PLLs are designed for
general-purpose use. The EP20K200E and smaller devices have two PLLs;
the EP20K300E and larger devices have four PLLs.

The following sections describe some of the features offered by the
APEX 20KE PLLs.

External PLL Feedback

The ClockLock circuit’s output can be driven off-chip to clock other
devices in the system; further, the feedback loop of the PLL can be routed
off-chip. This feature allows the designer to exercise fine control over the
I/0 interface between the APEX 20KE device and another high-speed
device, such as SDRAM.

Clock Multiplication

The APEX 20KE ClockBoost circuit can multiply or divide clocks by a
programmable number. The clock can be multiplied by m/(n x k) or
m/(n xv), where m and k range from 2 to 160, and n and v range from 1 to
16. Clock multiplication and division can be used for time-domain
multiplexing and other functions, which can reduce design LE
requirements.

Altera Corporation
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Figure 30. Specifications for the Incoming & Generated Clocks Note (1)
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Note to Figure 30:

(1) The tI parameter refers to the nominal input clock period; the tO parameter refers
to the nominal output clock period.

Table 15 summarizes the APEX 20K ClockLock and ClockBoost
parameters for -1 speed-grade devices.

Table 15. APEX 20K ClockLock & ClockBoost Parameters for -1 Speed-Grade Devices (Part 1 of 2)

Symbol Parameter Min Max Unit
fout Output frequency 25 180 MHz
foki (1) Input clock frequency (ClockBoost clock 25 180 (1) MHz
multiplication factor equals 1)

foLke Input clock frequency (ClockBoost clock 16 90 MHz
multiplication factor equals 2)

foLka Input clock frequency (ClockBoost clock 10 48 MHz
multiplication factor equals 4)

toutpuTy Duty cycle for ClockLock/ClockBoost-generated 40 60 %
clock

foLkpeV Input deviation from user specification in the 25,000 (3) PPM
Quartus Il software (ClockBoost clock
multiplication factor equals 1) (2)

tR Input rise time 5 ns

te Input fall time 5 ns

tLock Time required for ClockLock/ClockBoost to 10 us
acquire lock (4)

50 Altera Corporation
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Table 15. APEX 20K ClockLock & ClockBoost Parameters for -1 Speed-Grade Devices (Part 2 of 2)
Symbol Parameter Min Max Unit

tskEw Skew delay between related 500 ps
ClockLock/ClockBoost-generated clocks

tTTER Jitter on ClockLock/ClockBoost-generated clock 200 ps
(5)

tiINCLKSTB Input clock stability (measured between adjacent 50 ps
clocks)

Notes to Table 15:

(1) The PLL input frequency range for the EP20K100-1X device for 1x multiplication is 25 MHz to 175 MHz.

(2)  Allinput clock specifications must be met. The PLL may not lock onto an incoming clock if the clock specifications
are not met, creating an erroneous clock within the device.

(3) During device configuration, the ClockLock and ClockBoost circuitry is configured first. If the incoming clock is
supplied during configuration, the ClockLock and ClockBoost circuitry locks during configuration, because the lock
time is less than the configuration time.

(4) Thejitter specification is measured under long-term observation.
(5)  If the input clock stability is 100 ps, tjrreg is 250 ps.

Table 16 summarizes the APEX 20K ClockLock and ClockBoost
parameters for -2 speed grade devices.

Table 16. APEX 20K ClockLock & ClockBoost Parameters for -2 Speed Grade Devices

Symbol Parameter Min Max Unit
fout Output frequency 25 170 MHz
foLki Input clock frequency (ClockBoost clock multiplication 25 170 MHz
factor equals 1)

foLke Input clock frequency (ClockBoost clock multiplication 16 80 MHz
factor equals 2)

fCLK4 Input clock frequency (ClockBoost clock multiplication 10 34 MHz
factor equals 4)

toutpuTy Duty cycle for ClockLock/ClockBoost-generated clock 40 60 %

foLkDEV Input deviation from user specification in the Quartus Il 25,000 (2) PPM
software (ClockBoost clock multiplication factor equals
one) (1)

tR Input rise time 5 ns

tg Input fall time 5 ns

tLock Time required for ClockLock/ ClockBoost to acquire 10 us
lock (3)

tskew Skew delay between related ClockLock/ ClockBoost- 500 500 ps
generated clock

tyTTER Jitter on ClockLock/ ClockBoost-generated clock (4) 200 ps

tiNCLKSTB Input clock stability (measured between adjacent 50 ps
clocks)
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Table 26. APEX 20K 5.0-V Tolerant Device Capacitance

Notes (2), (14)

Symbol Parameter Conditions Min Max | Unit

Cin Input capacitance ViN=0V,f=1.0MHz 8 pF

Cinclk | Input capacitance on dedicated | Viy=0V, f=1.0 MHz 12 pF
clock pin

Cout Output capacitance Voutr=0V, f=1.0 MHz 8 pF

Notes to Tables 23 through 26:
(1)  See the Operating Requirements for Altera Devices Data Sheet.
(2) All APEX 20K devices are 5.0-V tolerant.
(3) Minimum DC input is 0.5 V. During transitions, the inputs may undershoot to —2.0 V or overshoot to 5.75 V for
input currents less than 100 mA and periods shorter than 20 ns.
(4) Numbers in parentheses are for industrial-temperature-range devices.
(5) Maximum V¢ rise time is 100 ms, and V¢ must rise monotonically.
(6) All pins, including dedicated inputs, clock I/O, and JTAG pins, may be driven before Vet and Vcpo are
powered.
(7) Typical values are for Ty=25°C, Veent =25V, and Vg =25 or3.3 V.
(8) These values are specified in the APEX 20K device recommended operating conditions, shown in Table 26 on
page 62.
(9) The APEX 20K input buffers are compatible with 2.5-V and 3.3-V (LVTTL and LVCMOS) signals. Additionally, the
input buffers are 3.3-V PCI compliant when Vo and Vot meet the relationship shown in Figure 33 on page 68.
(10) The Ioy parameter refers to high-level TTL, PCI or CMOS output current.
(11) The I parameter refers to low-level TTL, PCI, or CMOS output current. This parameter applies to open-drain pins
as well as output pins.
(12) This value is specified for normal device operation. The value may vary during power-up.
(13) Pin pull-up resistance values will be lower if an external source drives the pin higher than Vcjo.
(14) Capacitance is sample-tested only.

Tables 27 through 30 provide information on absolute maximum ratings,
recommended operating conditions, DC operating conditions, and
capacitance for 1.8-V APEX 20KE devices.

Table 27. APEX 20KE Device Absolute Maximum Ratings  Note (1)
Symbol Parameter Conditions Min Max | Unit
Veeoint | Supply voltage With respect to ground (2) -0.5 25 Vv
Veeio -0.5 4.6 v
V| DC input voltage -0.5 4.6 Vv
louT DC output current, per pin -25 25 mA
Tstg Storage temperature No bias —65 150 °C
TavB Ambient temperature Under bias -65 135 °C
T'J Junction temperature PQFP, RQFP, TQFP, and BGA packages, 135 °C
under bias
Ceramic PGA packages, under bias 150 °C
62 Altera Corporation
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Figures 38 and 39 show the asynchronous and synchronous timing
waveforms, respectively, for the ESB macroparameters in Table 31.

Figure 38. ESB Asynchronous Timing Waveforms
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Figure 39. ESB Synchronous Timing Waveforms
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Figure 40 shows the timing model for bidirectional I/O pin timing.
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Table 31. APEX 20K fyux Timing Parameters  (Part 2 of 2)

Symbol Parameter
tESBDATACO2 ESB clock-to-output delay without output registers
tessDD ESB data-in to data-out delay for RAM mode
tpp ESB macrocell input to non-registered output
tPTERMSU ESB macrocell register setup time before clock
tPTERMCO ESB macrocell register clock-to-output delay
tF14 Fanout delay using local interconnect
tr5.20 Fanout delay using Megalab Interconnect
troos Fanout delay using FastTrack Interconnect
tcH Minimum clock high time from clock pin
toL Minimum clock low time from clock pin
tcLrp LE clear pulse width
tPREP LE preset pulse width
tescH Clock high time
teseoL Clock low time
tesswp Write pulse width
tesBRP Read pulse width

Tables 32 and 33 describe APEX 20K external timing parameters.

Table 32. APEX 20K External Timing Parameters  Note (1)

Symbol Clock Parameter
tinsu Setup time with global clock at IOE register
tiNH Hold time with global clock at IOE register
toutco Clock-to-output delay with global clock at IOE register

Table 33. APEX 20K External Bidirectional Timing Parameters  Note (1)

Symbol Parameter Conditions
tiNsuBIDIR Setup time for bidirectional pins with global clock at same-row or same-
column LE register
tiINHBIDIR Hold time for bidirectional pins with global clock at same-row or same-
column LE register
touTcoBIDIR Clock-to-output delay for bidirectional pins with global clock at IOE C1=10pF
register
txzBIDIR Synchronous IOE output buffer disable delay C1=10pF
tzxBIDIR Synchronous IOE output buffer enable delay, slow slew rate = off C1=10pF
Altera Corporation 73
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Table 42. EP20K400 fyzx Timing Parameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Units
Min Max Min Max Min Max
tsy 0.1 03 06 ns
ty 0.5 0.8 0.9 ns
tco 0.1 0.4 0.6 ns
tLuT 1.0 12 14 ns
tessRC 17 2.1 2.4 ns
tesawe 5.7 6.9 8.1 ns
tesBwEsU 3.3 3.9 4.6 ns
tESBDATASU 22 2.7 3.1 ns
tESBDATAH 0.6 058 0.9 ns
tesBADDRSU 24 2.9 3.3 ns
tESBDATACO!1 1.3 1.6 1.8 ns
tESBDATACO?2 2.5 3.1 3.6 ns
tesBDD 25 3.3 3.6 ns
trp 25 3.1 3.6 ns
tPTERMSU 1.7 2.1 2.4 ns
tPTERMCO 1.0 1.2 1.4 ns
tr1-4 0.4 0.5 0.6 ns
trs.20 26 28 2.9 ns
teo0s 3.7 3.8 3.9 ns
toH 2.0 2.5 3.0 ns
toL 2.0 2.5 3.0 ns
toLRp 0.5 0.6 0.8 ns
tPREP 0.5 0.5 0.5 ns
tesBcH 2.0 2.5 3.0 ns
tessoL 2.0 2.5 3.0 ns
tesewp 1.5 1.9 2.2 ns
tessRP 1.0 1.2 1.4 ns

Altera Corporation

Tables 43 through 48 show the I/O external and external bidirectional

timing parameter values for EP20K100, EP20K200, and EP20K400

APEX 20K devices.
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Table 86. EP20K400E fy,y ESB Timing Microparameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max

tesBARC 1.67 1.91 1.99 ns
tesBsRe 2.30 2.66 2.93 ns
tesBAWG 3.09 3.58 3.99 ns
tesBswe 3.01 3.65 4.05 ns
tesBwASU 0.54 0.63 0.65 ns
tesBWAH 0.36 0.43 0.42 ns
tesBwDSU 0.69 0.77 0.84 ns
tesBWDH 0.36 0.43 0.42 ns
tesBRASU 1.61 1.77 1.86 ns
tesBRAH 0.00 0.00 0.01 ns
tesBwWESU 1.35 1.47 1.61 ns
tesBWEH 0.00 0.00 0.00 ns
tESBDATASU -0.18 -0.30 -0.27 ns
teseDATAH 0.13 0.13 0.13 ns
tesBWADDRSU -0.02 -0.11 -0.03 ns
tESBRADDRSU 0.06 -0.01 -0.05 ns
tesBDATACO1 1.16 1.40 1.54 ns
tesepDATACO2 2.18 2.55 2.85 ns
tEsBDD 2.73 3.17 3.58 ns
) 1.57 1.83 2.07 ns
tPTERMSU 0.92 0.99 1.18 ns
tpTERMCO 1.18 1.43 1.17 ns
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Table 94. EP20K600E Minimum Pulse Width Timing Parameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
ton 2.00 2.50 2.75 ns
toL 2.00 2.50 2.75 ns
tcLrp 0.18 0.26 0.34 ns
tPREP 0.18 0.26 0.34 ns
tESBCH 2.00 2.50 2.75 ns
tESBCL 2.00 2.50 2.75 ns
tESBWP 1.17 1.68 2.18 ns
tESBRP 0.95 1.35 1.76 ns
Table 95. EP20K600E External Timing Parameters
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
t|NSU 2.74 2.74 2.87 ns
tin 0.00 0.00 0.00 ns
toutco 2.00 5.51 2.00 6.06 2.00 6.61 ns
tINSUPLL 1.86 1.96 - ns
thHPLL 0.00 0.00 - ns
tOUTCOPLL 0.50 2.62 0.50 2.91 - - ns
Table 96. EP20K600E External Bidirectional Timing Parameters
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
thSUBlDlR 0.64 0.98 1.08 ns
thHBlDlR 0.00 0.00 0.00 ns
tOUTCOB|D| R 2.00 5.51 2.00 6.06 2.00 6.61 ns
tXZBlDlR 6.10 6.74 710 ns
tZXBlDIF{ 6.10 6.74 7.10 ns
YINSUBIDIRPLL 2.26 2.68 - ns
YNHBIDIRPLL 0.00 0.00 - ns
tOUTCOBlDl RPLL 0.50 2.62 0.50 2.91 - - ns
tXZBlDlRPLL 3.21 3.59 - ns
tZXBlDlRPLL 3.21 3.59 - ns
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Table 98. EP20K1000E fyx ESB Timing Microparameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max

tesBARC 1.78 2.02 1.95 ns
tesBsRe 2.52 2.91 3.14 ns
tesBawc 3.52 4.11 4.40 ns
tesBswe 3.23 3.84 4.16 ns
tesBwASU 0.62 0.67 0.61 ns
tesBWAH 0.41 0.55 0.55 ns
tesBwDSU 0.77 0.79 0.81 ns
tesBWDH 0.41 0.55 0.55 ns
tesBRASU 1.74 1.92 1.85 ns
tesBRAH 0.00 0.01 0.23 ns
tesBwESU 2.07 2.28 2.41 ns
tesBWEH 0.00 0.00 0.00 ns
tEsBDATASU 0.25 0.27 0.29 ns
tESBDATAH 0.13 0.13 0.13 ns
tESBWADDRSU 0.11 0.04 011 =
tESBRADDRSU 0.14 0.11 0.16 ns
tesBDATACO1 1.29 1.50 1.63 ns
tesepDATACO2 2.55 2.99 3.22 ns
tesBDD 3.12 3.57 3.85 ns
) 1.84 2.13 2.32 ns
tPTERMSU 1.08 1.19 1.32 ns
tpTERMCO 1.31 1.53 1.66 ns
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Table 99. EP20K1000E fy,x Routing Delays

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tr1-a 0.27 0.27 0.27 ns
tF5-2O 1.45 1.63 1.75 ns
tF20+ 415 4.33 4.97 ns
Table 100. EP20K1000E Minimum Pulse Width Timing Parameters
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
ton 1.25 1.43 1.67 ns
toL 1.25 1.43 1.67 ns
tcLrp 0.20 0.20 0.20 ns
tPF{EP 0.20 0.20 0.20 ns
tESBCH 1.25 1.43 1.67 ns
tessoL 1.25 1.43 1.67 ns
tESBWP 1.28 1.51 1.65 ns
tESBRP 1.1 1.29 1.41 ns
Table 101. EP20K1000E External Timing Parameters
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
t|NSU 2.70 2.84 2.97 ns
tiNH 0.00 0.00 0.00 ns
touTco 2.00 5.75 2.00 6.33 2.00 6.90 ns
t|NSUPLL 1.64 2.09 - ns
thHPLL 0.00 0.00 - ns
tOUTCOPLL 0.50 2.25 0.50 2.99 - - ns
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