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FLEX 10KE Embedded Programmable Logic Devices Data Sheet

m  Software design support and automatic place-and-route provided by
Altera’s development systems for Windows-based PCs and Sun
SPARCstation, and HP 9000 Series 700/800

m  Flexible package options

Available in a variety of packages with 144 to 672 pins, including

the innovative FineLine BGA™ packages (see Tables 3 and 4)

SameFrame™ pin-out compatibility between FLEX 10KA and

FLEX 10KE devices across a range of device densities and pin

counts

= Additional design entry and simulation support provided by EDIF
200 and 30 0 netlist files, library of parameterized modules (LPM),
DesignWare components, Verilog HDL, VHDL, and other interfaces

to popular EDA tools from manufacturers such as Cadence,

Exemplar Logic, Mentor Graphics, OrCAD, Synopsys, Synplicity,
VeriBest, and Viewlogic

Table 3. FLEX 10KE Package Options & 1/0 Pin Count

Notes (1), (2)

Device 144-Pin | 208-Pin | 240-Pin | 256-Pin | 356-Pin | 484-Pin | 599-Pin | 600-Pin | 672-Pin
TQFP PQFP PQFP  |FineLine| BGA |FineLine| PGA BGA |FineLine
RQFP BGA BGA BGA

EPF10K30E 102 147 176 220 220 (3)
EPF10K50E 102 147 189 191 254 254 (3)
EPF10K50S 102 147 189 191 220 254 254 (3)
EPF10K100E 147 189 191 274 338 338 (3)
EPF10K130E 186 274 369 424 413
EPF10K200E 470 470 470
EPF10K200S 182 274 369 470 470 470
Notes:

(1) FLEX10KE device package types include thin quad flat pack (TQFP), plastic quad flat pack (PQFP), power quad flat
pack (RQFP), pin-grid array (PGA), and ball-grid array (BGA) packages.
(2) Devices in the same package are pin-compatible, although some devices have more 170 pins than others. When
planning device migration, use the I/0 pins that are common to all devices.

(3) This option is supported with a 484-pin FineLine BGA package. By using SameFrame pin migration, all

FineLine BGA packages are pin-compatible. For example, a board can be designed to support 256-pin, 484-pin, and
672-pin FineLine BGA packages. The Altera software automatically avoids conflicting pins when future migration

is set.

Altera Corporation
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Figure 1 shows a block diagram of the FLEX 10KE architecture. Each
group of LEs is combined into an LAB; groups of LABs are arranged into
rows and columns. Each row also contains a single EAB. The LABs and
EABs are interconnected by the FastTrack Interconnect routing structure.
IOEs are located at the end of each row and column of the FastTrack
Interconnect routing structure.

Figure 1. FLEX 10KE Device Block Diagram
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FLEX 10KE devices provide six dedicated inputs that drive the flipflops’
control inputs and ensure the efficient distribution of high-speed, low-
skew (less than 1.5 ns) control signals. These signals use dedicated routing
channels that provide shorter delays and lower skews than the FastTrack
Interconnect routing structure. Four of the dedicated inputs drive four
global signals. These four global signals can also be driven by internal
logic, providing an ideal solution for a clock divider or an internally
generated asynchronous clear signal that clears many registers in the
device.
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Embedded Array Block

The EAB is a flexible block of RAM, with registers on the input and output
ports, that is used to implement common gate array megafunctions.
Because it is large and flexible, the EAB is suitable for functions such as
multipliers, vector scalars, and error correction circuits. These functions
can be combined in applications such as digital filters and
microcontrollers.

Logic functions are implemented by programming the EAB with a read-
only pattern during configuration, thereby creating a large LUT. With
LUTs, combinatorial functions are implemented by looking up the results,
rather than by computing them. This implementation of combinatorial
functions can be faster than using algorithms implemented in general
logic, a performance advantage that is further enhanced by the fast access
times of EABs. The large capacity of EABs enables designers to implement
complex functions in one logic level without the routing delays associated
with linked LEs or field-programmable gate array (FPGA) RAM blocks.
For example, a single EAB can implement any function with 8 inputs and
16 outputs. Parameterized functions such as LPM functions can take
advantage of the EAB automatically.

The FLEX 10KE EAB provides advantages over FPGAs, which implement
on-board RAM as arrays of small, distributed RAM blocks. These small
FPGA RAM blocks must be connected together to make RAM blocks of
manageable size. The RAM blocks are connected together using
multiplexers implemented with more logic blocks. These extra
multiplexers cause extra delay, which slows down the RAM block. FPGA
RAM blocks are also prone to routing problems because small blocks of
RAM must be connected together to make larger blocks. In contrast, EABs
can be used to implement large, dedicated blocks of RAM that eliminate
these timing and routing concerns.

The FLEX 10KE enhanced EAB adds dual-port capability to the existing
EAB structure. The dual-port structure is ideal for FIFO buffers with one
or two clocks. The FLEX 10KE EAB can also support up to 16-bit-wide
RAM blocks and is backward-compatible with any design containing
FLEX 10K EABs. The FLEX 10KE EAB can act in dual-port or single-port
mode. When in dual-port mode, separate clocks may be used for EAB read
and write sections, which allows the EAB to be written and read at
different rates. It also has separate synchronous clock enable signals for
the EAB read and write sections, which allow independent control of
these sections.

Altera Corporation
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EABs provide flexible options for driving and controlling clock signals.
Different clocks and clock enables can be used for reading and writing to
the EAB. Registers can be independently inserted on the data input, EAB
output, write address, write enable signals, read address, and read enable
signals. The global signals and the EAB local interconnect can drive write
enable, read enable, and clock enable signals. The global signals,
dedicated clock pins, and EAB local interconnect can drive the EAB clock
signals. Because the LEs drive the EAB local interconnect, the LEs can
control write enable, read enable, clear, clock, and clock enable signals.

An EAB is fed by a row interconnect and can drive out to row and column
interconnects. Each EAB output can drive up to two row channels and up
to two column channels; the unused row channel can be driven by other
LEs. This feature increases the routing resources available for EAB
outputs (see Figures 2 and 4). The column interconnect, which is adjacent
to the EAB, has twice as many channels as other columns in the device.

Logic Array Block

An LAB consists of eight LEs, their associated carry and cascade chains,
LAB control signals, and the LAB local interconnect. The LAB provides
the coarse-grained structure to the FLEX 10KE architecture, facilitating
efficient routing with optimum device utilization and high performance
(see Figure 7).

15
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Each LAB provides four control signals with programmable inversion
that can be used in all eight LEs. Two of these signals can be used as clocks,
the other two can be used for clear/preset control. The LAB clocks can be
driven by the dedicated clock input pins, global signals, /0 signals, or
internal signals via the LAB local interconnect. The LAB preset and clear
control signals can be driven by the global signals, 1/0 signals, or internal
signals via the LAB local interconnect. The global control signals are
typically used for global clock, clear, or preset signals because they
provide asynchronous control with very low skew across the device. If
logic is required on a control signal, it can be generated in one or more LE
in any LAB and driven into the local interconnect of the target LAB. In
addition, the global control signals can be generated from LE outputs.

Logic Element

The LE, the smallest unit of logic in the FLEX 10KE architecture, has a
compact size that provides efficient logic utilization. Each LE contains a
four-input LUT, which is a function generator that can quickly compute
any function of four variables. In addition, each LE contains a
programmable flipflop with a synchronous clock enable, a carry chain,
and a cascade chain. Each LE drives both the local and the FastTrack
Interconnect routing structure (see Figure 8).

Figure 8. FLEX 10KE Logic Element
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Cascade Chain

With the cascade chain, the FLEX 10KE architecture can implement
functions that have a very wide fan-in. Adjacent LUTSs can be used to
compute portions of the 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. An a delay as low as 0.6 ns per LE, each additional LE
provides four more inputs to the effective width of a function. Cascade
chain logic can be created automatically by the Altera Compiler during
design processing, or manually by the designer during design entry.

Cascade chains longer than eight bits are implemented automatically by
linking several LABs together. For easier routing, a long cascade chain
skips every other LAB in a row. A cascade chain longer than one LAB
skips either from even-numbered LAB to even-numbered LAB, or from
odd-numbered LAB to odd-numbered LAB (e.g., the last LE of the first
LAB in a row cascades to the first LE of the third LAB). The cascade chain
does not cross the center of the row (e.g., in the EPF10K50E device, the
cascade chain stops at the eighteenth LAB and a new one begins at the
nineteenth LAB). This break is due to the EAB’s placement in the middle
of the row.

Figure 10 shows how the cascade function can connect adjacent LEs to
form functions with a wide fan-in. These examples show functions of

4n variables implemented with n LEs. The LE delay is 0.9 ns; the cascade
chain delay is 0.6 ns. With the cascade chain, 2.7 ns are needed to decode
a 16-bit address.

Figure 10. FLEX 10KE Cascade Chain Operation
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Asynchronous Clear

The flipflop can be cleared by either LABCTRL1 or LABCTRLZ2. In this
mode, the preset signal is tied to VCC to deactivate it.

Asynchronous Preset

An asynchronous preset is implemented as an asynchronous load, or with
an asynchronous clear. If DATA3 is tied to VCC, asserting LABCTRL1
asynchronously loads a one into the register. Alternatively, the Altera
software can provide preset control by using the clear and inverting the
input and output of the register. Inversion control is available for the
inputs to both LEs and IOEs. Therefore, if a register is preset by only one
of the two LABCTRL signals, the DATAS input is not needed and can be
used for one of the LE operating modes.

Asynchronous Preset & Clear

When implementing asynchronous clear and preset, LABCTRL1 controls
the preset and LABCTRL2 controls the clear. DATA3 is tied to VCC, so that
asserting LABCTRL1 asynchronously loads a one into the register,

effectively presetting the register. Asserting LABCTRL?2 clears the register.

Asynchronous Load with Clear

When implementing an asynchronous load in conjunction with the clear,
LABCTRL1 implements the asynchronous load of DATA3 by controlling
the register preset and clear. LABCTRL2 implements the clear by
controlling the register clear; LABCTRL2 does not have to feed the preset
circuits.

Asynchronous Load with Preset

When implementing an asynchronous load in conjunction with preset, the
Altera software provides preset control by using the clear and inverting
the input and output of the register. Asserting LABCTRL2 presets the
register, while asserting LABCTRL1 loads the register. The Altera software
inverts the signal that drives DATA3 to account for the inversion of the
register’s output.

Asynchronous Load without Preset or Clear

When implementing an asynchronous load without preset or clear,
LABCTRL1 implements the asynchronous load of DATA3 by controlling
the register preset and clear.

Altera Corporation
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For improved routing, the row interconnect consists of a combination of
full-length and half-length channels. The full-length channels connect to
all LABs in a row; the half-length channels connect to the LABs in half of
the row. The EAB can be driven by the half-length channels in the left half
of the row and by the full-length channels. The EAB drives out to the full-
length channels. In addition to providing a predictable, row-wide
interconnect, this architecture provides increased routing resources. Two
neighboring LABs can be connected using a half-row channel, thereby
saving the other half of the channel for the other half of the row.

Table 7 summarizes the FastTrack Interconnect routing structure
resources available in each FLEX 10KE device.

Table 7. FLEX 10KE FastTrack Interconnect Resources

Device Rows Channels per Columns Channels per

Row Column

EPF10K30E 6 216 36 24
EPF10K50E 10 216 36 24
EPF10K50S
EPF10K100E 12 312 52 24
EPF10K130E 16 312 52 32
EPF10K200E 24 312 52 48
EPF10K200S

In addition to general-purpose 1/0 pins, FLEX 10KE devices have six
dedicated input pins that provide low-skew signal distribution across the
device. These six inputs can be used for global clock, clear, preset, and
peripheral output enable and clock enable control signals. These signals
are available as control signals for all LABs and I0OEs in the device. The
dedicated inputs can also be used as general-purpose data inputs because
they can feed the local interconnect of each LAB in the device.

Figure 14 shows the interconnection of adjacent LABs and EABSs, with
row, column, and local interconnects, as well as the associated cascade
and carry chains. Each LAB is labeled according to its location: a letter
represents the row and a number represents the column. For example,
LAB B3 is in row B, column 3.

Altera Corporation 29
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Figure 14. FLEX 10KE Interconnect Resources
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An IOE contains a bidirectional 1/0 buffer and a register that can be used
either as an input register for external data that requires a fast setup time,
or as an output register for data that requires fast clock-to-output
performance. In some cases, using an LE register for an input register will
result in a faster setup time than using an IOE register. IOEs can be used
as input, output, or bidirectional pins. For bidirectional registered 1/0
implementation, the output register should be in the IOE, and the data
input and output enable registers should be LE registers placed adjacent
to the bidirectional pin. The Altera Compiler uses the programmable
inversion option to invert signals from the row and column interconnect
automatically where appropriate. Figure 15 shows the bidirectional 1/0
registers.

Altera Corporation
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SameFrame
Pin-Outs

Altera Corporation

FLEX 10KE devices support the SameFrame pin-out feature for

FineLine BGA packages. The SameFrame pin-out feature is the
arrangement of balls on FineLine BGA packages such that the lower-ball-
count packages form a subset of the higher-ball-count packages.
SameFrame pin-outs provide the flexibility to migrate not only from
device to device within the same package, but also from one package to
another. A given printed circuit board (PCB) layout can support multiple
device density/package combinations. For example, a single board layout
can support a range of devices from an EPF10K30E device in a 256-pin
FineLine BGA package to an EPF10K200S device in a 672-pin

FineLine BGA package.

The Altera software provides support to design PCBs with SameFrame
pin-out devices. Devices can be defined for present and future use. The
Altera software generates pin-outs describing how to lay out a board to
take advantage of this migration (see Figure 18).

Figure 18. SameFrame Pin-Out Example
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ClockLock &
ClockBoost
Features

38

To support high-speed designs, FLEX 10KE devices offer optional
ClockLock and ClockBoost circuitry containing a phase-locked loop (PLL)
used to increase design speed and reduce resource usage. The ClockLock
circuitry uses a synchronizing PLL that reduces the clock delay and skew
within a device. This reduction minimizes clock-to-output and setup
times while maintaining zero hold times. The ClockBoost circuitry, which
provides a clock multiplier, allows the designer to enhance device area
efficiency by resource sharing within the device. The ClockBoost feature
allows the designer to distribute a low-speed clock and multiply that clock
on-device. Combined, the ClockLock and ClockBoost features provide
significant improvements in system performance and bandwidth.

All FLEX 10KE devices, except EPF10K50E and EPF10K200E devices,
support ClockLock and ClockBoost circuitry. EPF10K50S and
EPF10K200S devices support this circuitry. Devices that support Clock-
Lock and ClockBoost circuitry are distinguished with an “X” suffix in the
ordering code; for instance, the EPF10K200SFC672-1X device supports
this circuit.

The ClockLock and ClockBoost features in FLEX 10KE devices are
enabled through the Altera software. External devices are not required to
use these features. The output of the ClockLock and ClockBoost circuits is
not available at any of the device pins.

The ClockLock and ClockBoost circuitry locks onto the rising edge of the
incoming clock. The circuit output can drive the clock inputs of registers
only; the generated clock cannot be gated or inverted.

The dedicated clock pin (GCLK1) supplies the clock to the ClockLock and
ClockBoost circuitry. When the dedicated clock pin is driving the
ClockLock or ClockBoost circuitry, it cannot drive elsewhere in the device.

For designs that require both a multiplied and non-multiplied clock, the
clock trace on the board can be connected to the GCLK1 pin. In the
Altera software, the GCLK1 pin can feed both the ClockLock and
ClockBoost circuitry in the FLEX 10KE device. However, when both
circuits are used, the other clock pin cannot be used.

Altera Corporation
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Table 20. 2.5-V EPF10K50E & EPF10K200E Device Recommended Operating Conditions

Symbol Parameter Conditions Min Max Unit
Veeint | Supply voltage for internal logic | (3), (4) 2.30(2.30) | 2.70 (2.70) \%
and input buffers
Vceio Supply voltage for output buffers, |(3), (4) 3.00 (3.00) | 3.60 (3.60) \
3.3-V operation
Supply voltage for output buffers, |(3), (4) 2.30 (2.30) | 2.70 (2.70) \
2.5-V operation
V, Input voltage (5) -0.5 5.75 \%
Vo Output voltage 0 Vceio \
Ta Ambient temperature For commercial use 0 70 °C
For industrial use -40 85 °C
T; Operating temperature For commercial use 0 85 °C
For industrial use —-40 100 °C
tr Input rise time 40 ns
te Input fall time 40 ns
Table 21. 2.5-V EPF10K30E, EPF10K50S, EPF10K100E, EPF10K130E & EPF10K200S Device
Recommended Operating Conditions
Symbol Parameter Conditions Min Max Unit
Vcent | Supply voltage for internal logic | (3), (4) 2.375 2.625 \%
and input buffers (2.375) (2.625)
Vceio | Supply voltage for output buffers, |(3), (4) 3.00 (3.00) | 3.60 (3.60) \%
3.3-V operation
Supply voltage for output buffers, |(3), (4) 2.375 2.625 \%
2.5-V operation (2.375) (2.625)
vV, Input voltage (5) -0.5 5.75 \%
Vo Output voltage 0 Veeio \
Ta Ambient temperature For commercial use 0 70 °C
For industrial use -40 85 °C
T, Operating temperature For commercial use 0 85 °C
For industrial use -40 100 °C
tr Input rise time 40 ns
te Input fall time 40 ns
48 Altera Corporation
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Figure 23. Output Drive Characteristics of FLEX 10KE Devices
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Timing Model

52

The continuous, high-performance FastTrack Interconnect routing
resources ensure predictable performance and accurate simulation and
timing analysis. This predictable performance contrasts with that of
FPGAs, which use a segmented connection scheme and therefore have
unpredictable performance.

Device performance can be estimated by following the signal path from a
source, through the interconnect, to the destination. For example, the
registered performance between two LEs on the same row can be
calculated by adding the following parameters:

LE register clock-to-output delay (tco)
Interconnect delay (tsamerow)

LE look-up table delay (t, yT)

LE register setup time (tsy)

The routing delay depends on the placement of the source and destination
LEs. A more complex registered path may involve multiple combinatorial
LEs between the source and destination LEs.

Altera Corporation
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Figure 26. FLEX 10KE Device IOE Timing Model
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Table 28. Interconnect Timing Microparameters ~ Note (1)
Symbol Parameter Conditions
tpIN2IOE Delay from dedicated input pin to IOE control input (7)
toIN2LE Delay from dedicated input pin to LE or EAB control input (7)
tbcLK210E Delay from dedicated clock pin to IOE clock (7)
tbcLkaLE Delay from dedicated clock pin to LE or EAB clock (7
{DIN2DATA Delay from dedicated input or clock to LE or EAB data (7)
tSAMELAB Routing delay for an LE driving another LE in the same LAB
tsAMEROW Routing delay for a row IOE, LE, or EAB driving a row IOE, LE, or EAB in the |(7)
same row

tsamecoLumn | Routing delay for an LE driving an IOE in the same column (7)

tbIFFROW Routing delay for a column IOE, LE, or EAB driving an LE or EAB in a different | (7)
row

trworows Routing delay for a row IOE or EAB driving an LE or EAB in a different row | (7)

tLEPERIPH Routing delay for an LE driving a control signal of an |OE via the peripheral |(7)
control bus

tLABCARRY Routing delay for the carry-out signal of an LE driving the carry-in signal of a
different LE in a different LAB

tLABCASC Routing delay for the cascade-out signal of an LE driving the cascade-in
signal of a different LE in a different LAB

Table 29. External Timing Parameters

Symbol Parameter Conditions

tbrRR Register-to-register delay via four LEs, three row interconnects, and four local | (8)
interconnects
tinsu Setup time with global clock at IOE register 9)
tiNH Hold time with global clock at IOE register 9)
toutco Clock-to-output delay with global clock at IOE register 9)
tpcisu Setup time with global clock for registers used in PCI designs (9),(20)
tpciH Hold time with global clock for registers used in PCI designs (9),(10)
tpcico Clock-to-output delay with global clock for registers used in PCI designs (9),(10)

60
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Table 33. EPF10K30E Device EAB Internal Microparameters ~ Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tEABDATAL 1.7 2.0 2.3 ns
tEABDATAL 0.6 0.7 0.8 ns
teABWEL 11 1.3 1.4 ns
teABWE2 0.4 0.4 0.5 ns
tEABREL 0.8 0.9 1.0 ns
tEABRE2 0.4 0.4 0.5 ns
teABCLK 0.0 0.0 0.0 ns
teaBCO 0.3 0.3 0.4 ns
tEABBYPASS 05 0.6 0.7 ns
teaBSU 0.9 1.0 1.2 ns
teaBH 0.4 0.4 0.5 ns
tEABCLR 0.3 0.3 0.3 ns
tan 3.2 3.8 4.4 ns
twp 2.5 2.9 3.3 ns
trp 0.9 1.1 1.2 ns
twosu 0.9 1.0 11 ns
twpH 0.1 0.1 0.1 ns
twASU 1.7 2.0 2.3 ns
twan 1.8 2.1 2.4 ns
trasU 3.1 3.7 4.2 ns
traH 0.2 0.2 0.2 ns
two 25 2.9 3.3 ns
tbp 25 2.9 3.3 ns
teaBOUT 0.5 0.6 0.7 ns
teaBCH 15 2.0 2.3 ns
teaBCL 25 2.9 3.3 ns

Altera Corporation 65
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Table 38. EPF10K50E Device LE Timing Microparameters (Part2 of 2)  Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
ty 0.9 1.0 14 ns
terEe 0.5 0.6 0.8 ns
tolr 0.5 0.6 0.8 ns
tcn 2.0 25 3.0 ns
toL 2.0 2.5 3.0 ns
Table 39. EPF10K50E Device IOE Timing Microparameters  Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tiop 2.2 2.4 3.3 ns
tioc 0.3 0.3 0.5 ns
tioco 1.0 1.0 1.4 ns
tiocome 0.0 0.0 0.2 ns
tiosu 1.0 1.2 1.7 ns
tion 0.3 0.3 0.5 ns
tocLr 0.9 1.0 1.4 ns
tops 0.8 0.9 1.2 ns
topz 0.3 0.4 0.7 ns
tops 3.0 35 3.5 ns
tyz 1.4 1.7 2.3 ns
trx1 1.4 1.7 2.3 ns
tzx2 0.9 1.2 1.8 ns
t7x3 3.6 4.3 4.6 ns
tiNREG 4.9 5.8 7.8 ns
tioFp 2.8 3.3 4.5 ns
tincomB 2.8 3.3 45 ns
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Table 41. EPF10K50E Device EAB Internal Timing Macroparameters ~ Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
teaBAA 6.4 7.6 10.2 ns
tEABRCOMB 6.4 7.6 10.2 ns
lEABRCREG 4.4 5.1 7.0 ns
teaBWP 2.5 2.9 3.9 ns
teABWCOMB 6.0 7.0 9.5 ns
lEABWCREG 6.8 7.8 10.6 ns
tEABDD 5.7 6.7 9.0 ns
tEABDATACO 0.8 0.9 1.3 ns
lEABDATASU 15 1.7 2.3 ns
tEABDATAH 0.0 0.0 0.0 ns
tEABWESU 1.3 1.4 2.0 ns
tEABWEH 0.0 0.0 0.0 ns
tEABWDSU 1.5 1.7 2.3 ns
tEABWDH 0.0 0.0 0.0 ns
teaBWASU 3.0 3.6 4.8 ns
tEABWAH 0.5 0.5 0.8 ns
teaBWO 5.1 6.0 8.1 ns

Table 42. EPF10K50E Device Interconnect Timing Microparameters Note (1)

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

tDin2I0E 35 4.3 5.6 ns
toinzLE 2.1 25 3.4 ns
tDiN2DATA 2.2 2.4 3.1 ns
IbcLKk2I0E 2.9 3.5 4.7 ns
tbcLkaLE 2.1 2.5 3.4 ns
tsaAMELAB 0.1 0.1 0.2 ns
tsamEROW 11 1.1 15 ns
ISAMECOLUMN 0.8 1.0 1.3 ns
toIFFROW 1.9 2.1 28 ns
trworows 3.0 3.2 4.3 ns
{ EPERIPH 3.1 3.3 3.7 ns
L ABCARRY 0.1 0.1 0.2 ns
faBcASC 0.3 0.3 0.5 ns
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Table 47. EPF10K100E Device EAB Internal Microparameters Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tEABDATAL 1.5 2.0 2.6 ns
{EABDATAL 0.0 0.0 0.0 ns
tEABWEL 1.5 2.0 2.6 ns
teABWE2 0.3 0.4 0.5 ns
tEABREL 0.3 0.4 0.5 ns
tEABRE2 0.0 0.0 0.0 ns
tEABCLK 0.0 0.0 0.0 ns
teaBCO 0.3 0.4 05 ns
tEABBYPASS 0.1 0.1 0.2 ns
teaBSU 0.8 1.0 1.4 ns
teasH 0.1 0.1 0.2 ns
{EABCLR 0.3 0.4 0.5 ns
tan 4.0 51 6.6 ns
typ 2.7 35 4.7 ns
trp 1.0 13 1.7 ns
twosu 1.0 13 17 ns
twon 0.2 0.2 0.3 ns
twasu 1.6 21 2.8 ns
twaH 16 2.1 2.8 ns
tRAaSU 3.0 3.9 5.2 ns
tran 0.1 0.1 0.2 ns
two 15 2.0 2.6 ns
top 15 2.0 26 ns
teaBOUT 0.2 0.3 0.3 ns
tEABCH 15 2.0 25 ns
teABCL 2.7 35 4.7 ns
Table 48. EPF10K100E Device EAB Internal Timing Macroparameters (Part 1 of 2) Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
teaBAA 5.9 7.6 9.9 ns
{EABRCOMB 5.9 7.6 9.9 ns
{EABRCREG 5.1 6.5 8.5 ns
teaBwP 2.7 35 4.7 ns
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Table 64. EPF10K200E External Timing Parameters

Notes (1), (2)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
torR 10.0 12.0 16.0 ns
t|NSU 2.8 3.4 4.4 ns
t|NH 0.0 0.0 0.0 ns
tOUTCO 2.0 45 2.0 5.3 2.0 7.8 ns
tPC|SU 3.0 6.2 - ns
tPClH 0.0 0.0 - ns
tpc|co 2.0 6.0 2.0 8.9 - - ns
Table 65. EPF10K200E External Bidirectional Timing Parameters ~ Notes (1), (2)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tiNSUBIDIR 3.0 4.0 55 ns
t|NHB|D|R 0.0 0.0 0.0 ns
tOUTCOB|D|R 2.0 4.5 2.0 5.3 2.0 7.8 ns
tXZBlDlR 8.1 9.5 13.0 ns
t7%BIDIR 8.1 9.5 13.0 ns

Notes to tables:

(1) All timing parameters are described in Tables 24 through 30 in this data sheet.
(2) These parameters are specified by characterization.

Tables 66 through 79 show EPF10K50S and EPF10K200S device external
timing parameters.

Table 66. EPF10K50S Device LE Timing Microparameters (Part 1 of 2) Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max

tLut 0.6 0.8 11 ns
toLuT 0.5 0.6 0.8 ns
trLuT 0.6 0.7 0.9 ns
tpACKED 0.2 0.3 0.4 ns
ten 0.6 0.7 0.9 ns
tcico 0.1 0.1 0.1 ns
tcaen 0.4 0.5 0.6 ns
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