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FLEX 10K Embedded Programmable Logic Device Family Data Sheet

Table 2. FLEX 10K Device Features

Feature EPF10K70 EPF10K100 EPF10K130V EPF10K250A
EPF10K100A

Typical gates (logic and 70,000 100,000 130,000 250,000
RAM) (1)
Maximum system gates 118,000 158,000 211,000 310,000
LEs 3,744 4,992 6,656 12,160
LABs 468 624 832 1,520
EABs 9 12 16 20
Total RAM bits 18,432 24,576 32,768 40,960
Maximum user 1/O pins 358 406 470 470

Note to tables:

(1) The embedded IEEE Std. 1149.1 JTAG circuitry adds up to 31,250 gates in addition to the listed typical or maximum

system gates.

...and More
Features

—  Devices are fabricated on advanced processes and operate with

a 3.3-V or 5.0-V supply voltage (see Table 3

- In-circuit reconfigurability (ICR) via external configuration
device, intelligent controller, or JTAG port

- ClockLock™ and ClockBoost™ options for reduced clock
delay/skew and clock multiplication

—  Built-in low-skew clock distribution trees

- 100% functional testing of all devices; test vectors or scan chains

are not required

Table 3. Supply Voltages for FLEX 10K & FLEX 10KA Devices

5.0-V Devices 3.3-V Devices
EPF10K10 EPF10K10A
EPF10K20 EPF10K30A
EPF10K30 EPF10K50V
EPF10K40 EPF10K100A
EPF10K50 EPF10K130V
EPF10K70 EPF10K250A
EPF10K100
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Functional
Description

Altera Corporation

For more information, see the following documents:

Configuration Devices for APEX & FLEX Devices Data Sheet

BitBlaster Serial Download Cable Data Sheet

ByteBlasterMV Parallel Port Download Cable Data Sheet

Application Note 116 (Configuring APEX 20K, FLEX 10K & FLEX 6000
Devices)

FLEX 10K devices are supported by Altera development systems; single,
integrated packages that offer schematic, text (including AHDL), and
waveform design entry, compilation and logic synthesis, full simulation
and worst-case timing analysis, and device configuration. The Altera
software provides EDIF 2 0 0 and 3 0 0, LPM, VHDL, Verilog HDL, and
other interfaces for additional design entry and simulation support from
other industry-standard PC- and UNIX workstation-based EDA tools.

The Altera software works easily with common gate array EDA tools for
synthesis and simulation. For example, the Altera software can generate
Verilog HDL files for simulation with tools such as Cadence Verilog-XL.
Additionally, the Altera software contains EDA libraries that use device-
specific features such as carry chains which are used for fast counter and
arithmetic functions. For instance, the Synopsys Design Compiler library
supplied with the Altera development systems include DesignWare
functions that are optimized for the FLEX 10K architecture.

The Altera development systems run on Windows-based PCs and Sun
SPARCstation, and HP 9000 Series 700/800 workstations.

See the MAX+PLUS II Programmable Logic Development System & Software
Data Sheet for more information.

Each FLEX 10K device contains an embedded array to implement
memory and specialized logic functions, and a logic array to implement
general logic.

The embedded array consists of a series of EABs. When implementing
memory functions, each EAB provides 2,048 bits, which can be used to
create RAM, ROM, dual-port RAM, or first-in first-out (FIFO) functions.
When implementing logic, each EAB can contribute 100 to 600 gates
towards complex logic functions, such as multipliers, microcontrollers,
state machines, and DSP functions. EABs can be used independently, or
multiple EABs can be combined to implement larger functions.
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The logic array consists of logic array blocks (LABs). Each LAB contains
eight LEs and a local interconnect. An LE consists of a 4-input look-up
table (LUT), a programmable flipflop, and dedicated signal paths for carry
and cascade functions. The eight LEs can be used to create medium-sized
blocks of logic—8-bit counters, address decoders, or state machines—or
combined across LABs to create larger logic blocks. Each LAB represents
about 96 usable gates of logic.

Signal interconnections within FLEX 10K devices and 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.

EachI/0 pinis fed by anI/0O 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 flipflop that can be used as either an output
or input register to feed input, output, or bidirectional signals. When used
with a dedicated clock pin, these registers provide exceptional
performance. As inputs, they provide setup times as low as 1.6 ns and
hold times of 0 ns; as outputs, these registers provide clock-to-output
times as low as 5.3 ns. IOEs provide a variety of features, such as JTAG
BST support, slew-rate control, tri-state buffers, and open-drain outputs.

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

8 Altera Corporation



FLEX 10K Embedded Programmable Logic Device Family Data Sheet

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, I/O signals, or
internal signals via the LAB local interconnect. The LAB preset and clear
control signals can be driven by the global signals, I/O 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 LEs
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 10K 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 enable, a carry chain, and a
cascade chain. Each LE drives both the local and the FastTrack
Interconnect. See Figure 6.

Figure 6. FLEX 10K Logic Element
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The programmable flipflop in the LE can be configured for D, T, JK, or SR
operation. The clock, clear, and preset control signals on the flipflop can
be driven by global signals, general-purpose I/O pins, or any internal
logic. For combinatorial functions, the flipflop is bypassed and the output
of the LUT drives the output of the LE.

The LE has two outputs that drive the interconnect; one drives the local
interconnect and the other drives either the row or column FastTrack
Interconnect. The two outputs can be controlled independently. For
example, the LUT can drive one output while the register drives the other
output. This feature, called register packing, can improve LE utilization
because the register and the LUT can be used for unrelated functions.

The FLEX 10K architecture provides two types of dedicated high-speed
data paths that connect adjacent LEs without using local interconnect
paths: carry chains and cascade chains. The carry chain supports high-
speed counters and adders; the cascade chain implements wide-input
functions with minimum delay. Carry and cascade chains connect all LEs
in an LAB and all LABs in the same row. Intensive use of carry and
cascade chains can reduce routing flexibility. Therefore, the use of these
chains should be limited to speed-critical portions of a design.

Carry Chain

The carry chain provides a very fast (as low as 0.2 ns) 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
FLEX 10K architecture to implement high-speed counters, adders, and
comparators of arbitrary width efficiently. Carry chain logic can be
created automatically by the Compiler during design processing, or
manually by the designer during design entry. Parameterized functions
such as LPM and DesignWare functions automatically take advantage of
carry chains.

Carry chains longer than eight LEs are automatically implemented by
linking LABs together. For enhanced fitting, a long carry chain skips
alternate LABs in a row. A carry chain longer than one LAB skips either
from even-numbered LAB to even-numbered LAB, or from odd-
numbered LAB to odd-numbered LAB. For example, the last LE of the
first LAB in a row carries to the first LE of the third LAB in the row. The
carry chain does not cross the EAB at the middle of the row. For instance,
in the EPF10K50 device, the carry chain stops at the eighteenth LAB and a
new one begins at the nineteenth LAB.

15
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During compilation, the Compiler automatically selects the best control
signal implementation. Because the clear and preset functions are active-
low, the Compiler automatically assigns a logic high to an unused clear or
preset.

The clear and preset logic is implemented in one of the following six
modes chosen during design entry:

Asynchronous clear

Asynchronous preset

Asynchronous clear and preset
Asynchronous load with clear
Asynchronous load with preset
Asynchronous load without clear or preset

In addition to the six clear and preset modes, FLEX 10K devices provide a
chip-wide reset pin that can reset all registers in the device. Use of this
feature is set during design entry. In any of the clear and preset modes, the
chip-wide reset overrides all other signals. Registers with asynchronous
presets may be preset when the chip-wide reset is asserted. Inversion can
be used to implement the asynchronous preset. Figure 10 shows examples
of how to enter a section of a design for the desired functionality.

Altera Corporation
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1/0 Element

An1/0 element (IOE) contains a bidirectional I/O 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 I/O implementation, the output register should be in the IOE
and, the data input and output enable register should be LE registers
placed adjacent to the bidirectional pin. The Compiler uses the
programmable inversion option to invert signals from the row and
column interconnect automatically where appropriate. Figure 13 shows
the bidirectional I/O registers.

29
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Each IOE selects the clock, clear, clock enable, and output enable controls
from a network of I/O control signals called the peripheral control bus.
The peripheral control bus uses high-speed drivers to minimize signal
skew across devices; it provides up to 12 peripheral control signals that
can be allocated as follows:

Up to eight output enable signals
Up to six clock enable signals

Up to two clock signals

Up to two clear signals

If more than six clock enable or eight output enable signals are required,
each IOE on the device can be controlled by clock enable and output
enable signals driven by specific LEs. In addition to the two clock signals
available on the peripheral control bus, each IOE can use one of two
dedicated clock pins. Each peripheral control signal can be driven by any
of the dedicated input pins or the first LE of each LAB in a particular row.
In addition, an LE in a different row can drive a column interconnect,
which causes a row interconnect to drive the peripheral control signal.
The chip-wide reset signal will reset all IOE registers, overriding any other
control signals.

Tables 8 and 9 list the sources for each peripheral control signal, and the
rows that can drive global signals. These tables also show how the output
enable, clock enable, clock, and clear signals share 12 peripheral control
signals.

31
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Table 19. FLEX 10K 5.0-V Device DC Operating Conditions

Notes (5), (6)

Symbol Parameter Conditions Min Typ Max Unit

\m High-level input 2.0 Veent 05| V
voltage

VL Low-level input voltage -0.5 0.8 \Y

Vou 5.0-V high-level TTL  |lgy=—-4 MADC, V0 =4.75V 24 \
output voltage (@)
3.3-V high-level TTL  |lgy =—-4 mA DC, V¢c)0 =3.00V 24 \
output voltage (@)
3.3-V high-level CMOS |lgy=-0.1mADC,Vci0=3.00V | Vo — 0.2 \
output voltage (@)

VoL 5.0-V low-level TTL loL=12mADC, Vcgio=4.75V 0.45 \
output voltage (8)
3.3-V low-level TTL loL =12 mADC, V¢gio=3.00V 0.45 \
output voltage (8)
3.3-V low-level CMOS |l = 0.1 mADC, Vo =3.00V 0.2 \
output voltage (8)

I Input pin leakage V| = V¢ orground -10 10 HA
current 9)

loz Tri-stated I/O pin Vo =V or ground -40 40 HA
leakage current 9)

lcco V¢ supply current V| = ground, no load 0.5 10 mA
(standby)

Table 20. 5.0-V Device Capacitance of EPF10K10, EPF10K20 & EPF10K30 Devices  Note (10)

Symbol Parameter Conditions Min Max Unit

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

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

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

Table 21. 5.0-V Device Capacitance of EPF10K40, EPF10K50, EPF10K70 & EPF10K100 Devices Note (10)

Symbol Parameter Conditions Min Max Unit
Cin Input capacitance Vin=0V,f=1.0MHz 10 pF
Cincik | Input capacitance on dedicated |Viy =0V, f=1.0 MHz 15 pF
clock pin
Cout |Output capacitance Voutr =0V, f=1.0 MHz 10 pF
46 Altera Corporation
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Table 28. FLEX 10KA 3.3-V Device DC Operating Conditions  Notes (6), (7)

Symbol Parameter Conditions Min Typ Max Unit
\m High-level input voltage 1.7 or 5.75 \%
0.5 x Ve
whichever is
lower
Vi Low-level input voltage -0.5 0.3xVeent!| V
VoH 3.3-V high-level TTL output lon =-11 mA DC, 2.4 \
voltage Veeio=3.00V (8)
3.3-V high-level CMOS output |Igy =-0.1 mA DC, Vceio—0.2 \
voltage Veeio=3.00V (8)
3.3-V high-level PCI output loy =-0.5mA DC, 0.9 xVceio \
voltage Veceio =3.00 to 3.60 V (8)
2.5-V high-level output voltage | |y = —0.1 mA DC, 2.1 \%
Vecio =230V (8)
lon =—1 mA DC, 2.0 v
Vecio =230V (8)
lon = —2 mA DC, 1.7 v
Vecio =230V (8)
VoL 3.3-V low-level TTL output lo. =9 mADC, 0.45 \
voltage Vceio=3.00V (9)
3.3-V low-level CMOS output |l = 0.1 mA DC, 0.2 \
voltage Veeio=3.00V (9)
3.3-V low-level PCI output loL =1.5mADC, 01xVeeo | V
voltage Vcceio =3.00to 3.60 V (9)
2.5-V low-level output voltage |l = 0.1 mA DC, 0.2 \
Veeio =2.30V (9)
lo. =1mADC, 0.4 \
Vceio =230V (9)
lo. =2 mADC, 0.7 \
Vceio =230V (9)
I Input pin leakage current V,=5.3Vt0-0.3V (10) -10 10 HA
loz Tri-stated 1/O pin leakage Vo =5.3Vto-0.3V (10) -10 10 HA
current
lcco V¢ supply current (standby) |V, = ground, no load 0.3 10 mA
V, = ground, no load (11) 10 mA

52 Altera Corporation
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Table 35. EAB Timing Macroparameters  Notes (1), (6)

Symbol Parameter Conditions

tEABAA EAB address access delay

teaBrccome | EAB asynchronous read cycle time

tEABRCREG EAB synchronous read cycle time

teABWP EAB write pulse width

teaswccove | EAB asynchronous write cycle time

tEABWCREG EAB synchronous write cycle time

tEABDD EAB data-in to data-out valid delay

tEABDATACO EAB clock-to-output delay when using output registers

tEABDATASU EAB data/address setup time before clock when using input register

tEABDATAH EAB data/address hold time after clock when using input register

tEABWESU EAB VIE setup time before clock when using input register

tEABWEH EAB VIE hold time after clock when using input register

tEABWDSU EAB data setup time before falling edge of write pulse when not using input
registers

tEABWDH EAB data hold time after falling edge of write pulse when not using input
registers

tEABWASU EAB address setup time before rising edge of write pulse when not using
input registers

tEABWAH EAB address hold time after falling edge of write pulse when not using input
registers

tEABWO EAB write enable to data output valid delay

62
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Figure 30. EAB Synchronous Timing Waveforms
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Table 45. EPF10K10 & EPF10K20 Device External Timing Parameters  Nofe (1)

Symbol -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max
torR 16.1 20.0 ns
tinsu (2), (3) 55 6.0 ns
tinn (3) 0.0 0.0 ns
tOUTCO (3) 2.0 6.7 2.0 8.4 ns

Table 46. EPF10K10 Device External Bidirectional Timing Parameters  Note (1)

Symbol -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max
{iNSUBIDIR 45 5.6 ns
tINHBIDIR 0.0 0.0 ns
touTcoBIDIR 2.0 6.7 2.0 8.4 ns
txzBIDIR 10.5 13.4 ns
tzxBIDIR 10.5 13.4 ns

Table 47. EPF10K20 Device External Bidirectional Timing Parameters  Note (1)

Symbol -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max
tiNSUBIDIR 4.6 5.7 ns
tINHBIDIR 0.0 0.0 ns
touTtcoBIDIR 2.0 6.7 2.0 8.4 ns
txzBIDIR 10.5 134 ns
tzxBIDIR 10.5 134 ns

Notes to tables:

(1) All timing parameters are described in Tables 32 through 38 in this data sheet.

(2) Using an LE to register the signal may provide a lower setup time.

(8)  This parameter is specified by characterization.

Altera Corporation
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Tables 48 through 56 show EPF10K30, EPF10K40, and EPF10K50 device
internal and external timing parameters.

Table 48. EPF10K30, EPF10K40 & EPF10K50 Device LE Timing Microparameters  Note (1)
Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
tLut 1.3 1.8 ns
teLut 0.6 0.6 ns
tRLUT 15 2.0 ns
tPACKED 0.5 0.8 ns
ten 0.9 15 ns
teico 0.2 0.4 ns
tcGEN 0.9 1.4 ns
tcGENR 0.9 1.4 ns
tcasc 1.0 12 ns
tc 1.3 1.6 ns
tco 0.9 1.2 ns
tcoms 0.6 0.6 ns
tsu 1.4 1.4 ns
ty 0.9 13 ns
tprRE 0.9 12 ns
teLr 0.9 1.2 ns
tcH 4.0 4.0 ns
teL 4.0 4.0 ns
72 Altera Corporation
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Table 61. EPF10K70 Device Interconnect Timing Microparameters  Note (1)
Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
tDIN2IOE 6.6 7.3 8.8 ns
{pIN2LE 4.2 4.8 6.0 ns
{pIN2DATA 6.5 7.1 10.8 ns
tbcLk210E 55 6.2 7.7 ns
tbeLkeLE 4.2 4.8 6.0 ns
{SAMELAB 0.4 0.4 0.5 ns
tsAMEROW 4.8 49 55 ns
{SAMECOLUMN 3.3 3.4 3.7 ns
{pIFFROW 8.1 8.3 9.2 ns
trtworows 12.9 13.2 14.7 ns
Y EPERIPH 55 5.7 6.5 ns
{ ABCARRY 0.8 0.9 1.1 ns
tLaBcASC 2.7 3.0 3.2 ns
Table 62. EPF10K70 Device External Timing Parameters  Note (1)
Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
tDrRR 17.2 19.1 24.2 ns
tinsu (2), (3) 6.6 7.3 8.0 ns
tiy (3) 0.0 0.0 0.0 ns
toutco (3) 2.0 9.9 2.0 11.1 2.0 14.3 ns
Table 63. EPF10K70 Device External Bidirectional Timing Parameters  Note (1)
Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
tiINSUBIDIR 7.4 8.1 10.4 ns
tINHBIDIR 0.0 0.0 0.0 ns
touTCOBIDIR 2.0 9.9 2.0 11.1 2.0 14.3 ns
tyzBIDIR 13.7 15.4 18.5 ns
tzxBIDIR 13.7 15.4 18.5 ns

82
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Tables 71 through 77 show EPF10K50V device internal and external
timing parameters.

Table 71. EPF10K50V Device LE Timing Microparameters  Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max Min Max

tLuT 0.9 1.0 1.3 1.6 ns
teLuT 0.1 0.5 0.6 0.6 ns
tRLUT 0.5 0.8 0.9 1.0 ns
tpACKED 0.4 0.4 0.5 0.7 ns
ten 0.7 0.9 1.1 1.4 ns
tcico 0.2 0.2 0.2 0.3 ns
teEN 0.8 0.7 0.8 1.2 ns
tccENR 0.4 0.3 0.3 0.4 ns
teasc 0.7 0.7 0.8 0.9 ns
te 0.3 1.0 1.3 15 ns
tco 0.5 0.7 0.9 1.0 ns
tcoms 0.4 0.4 0.5 0.6 ns
tsy 0.8 1.6 2.2 2.5 ns
thy 0.5 0.8 1.0 1.4 ns
tpRE 0.8 0.4 0.5 0.5 ns
tolr 0.8 0.4 0.5 0.5 ns
ten 2.0 4.0 4.0 4.0 ns
teL 2.0 4.0 4.0 4.0 ns
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Table 79. EPF10K130V Device IOE Timing Microparameters  Note (1)
Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
tiop 1.3 1.6 2.0 ns
tioc 0.4 0.5 0.7 ns
tioco 0.3 0.4 0.5 ns
tiocoms 0.0 0.0 0.0 ns
tiosu 2.6 3.3 3.8 ns
tion 0.0 0.0 0.0 ns
tiocr 1.7 2.2 2.7 ns
top1 35 4.4 5.0 ns
top2 - - - ns
tops 8.2 8.1 9.7 ns
tyz 4.9 6.3 7.4 ns
trx1 4.9 6.3 7.4 ns
tzx2 - - - ns
trxa 9.6 10.0 12.1 ns
tiNREG 7.9 10.0 12.6 ns
tiorFD 6.2 7.9 9.9 ns
tincomB 6.2 7.9 9.9 ns
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Table 103. EPF10K100A Device Interconnect Timing Microparameters  Noie (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
toiN2IOE 4.8 5.4 6.0 ns
tDIN2LE 2.0 2.4 2.7 ns
{DIN2DATA 2.4 2.7 2.9 ns
tbcLk210E 2.6 3.0 35 ns
tbcLkeoLE 2.0 2.4 2.7 ns
{sAMELAB 0.1 0.1 0.1 ns
tsAMEROW 15 1.7 1.9 ns
tsamMECOLUMN 5.5 6.5 7.4 ns
IbiIFFROW 7.0 8.2 9.3 ns
trworows 8.5 9.9 11.2 ns
Y EPERIPH 3.9 4.2 45 ns
YL ABCARRY 0.2 0.2 0.3 ns
fLaBCASC 0.4 0.5 0.6 ns
Table 104. EPF10K100A Device External Timing Parameters  Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tbRR 12.5 14.5 17.0 ns
tinsu (2), (3) 3.7 45 5.1 ns
tin (3) 0.0 0.0 0.0 ns
toutco (3) 2.0 5.3 2.0 6.1 2.0 7.2 ns
Table 105. EPF10K100A Device External Bidirectional Timing Parameters  Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tiINSUBIDIR 4.9 5.8 6.8 ns
tINHBIDIR 0.0 0.0 0.0 ns
tOUTCOB|D|R 2.0 53 2.0 6.1 2.0 7.2 ns
tXZBIDIR 7.4 8.6 10.1 ns
tzxBIDIR 7.4 8.6 10.1 ns
Altera Corporation 113
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Table 108. EPF10K250A Device EAB Internal Microparameters  Note (1)

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

teABDATAL 1.3 15 1.7 ns
tEABDATA2 1.3 15 1.7 ns
tEABWEL 0.9 1.1 1.3 ns
teaABWE2 5.0 57 6.7 ns
teABCLK 0.6 0.7 0.8 ns
teaBCO 0.0 0.0 0.0 ns
{EABBYPASS 0.1 0.1 0.2 ns
teABSU 3.8 4.3 5.0 ns
teaBH 0.7 0.8 0.9 ns
tan 4.5 5.0 5.9 ns
twp 5.6 6.4 75 ns
twpsu 1.3 1.4 1.7 ns
twDH 0.1 0.1 0.2 ns
twasU 0.1 0.1 0.2 ns
twan 0.1 0.1 0.2 ns
two 4.1 4.6 55 ns
top 4.1 4.6 55 ns
teaBOUT 0.1 0.1 0.2 ns
teaBCH 25 3.0 3.5 ns
teaBCL 5.6 6.4 7.5 ns
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Table 109. EPF10K250A 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 6.1 6.8 8.2 ns
teABRCCOMB 6.1 6.8 8.2 ns
lEABRCREG 4.6 5.1 6.1 ns
teaBWP 5.6 6.4 7.5 ns
teaBwccomB 5.8 6.6 7.9 ns
tEABWCREG 15.8 17.8 21.0 ns
teABDD 5.7 6.4 7.8 ns
tEABDATACO 0.7 0.8 1.0 ns
lEABDATASU 4.5 5.1 5.9 ns
tEABDATAH 0.0 0.0 0.0 ns
tEABWESU 8.2 9.3 10.9 ns
teABWEN 0.0 0.0 0.0 ns
tEABWDSU 1.7 1.8 2.1 ns
tEABWDH 0.0 0.0 0.0 ns
teaBWASU 0.9 0.9 1.0 ns
tEABWAH 0.0 0.0 0.0 ns
tEABWO 5.3 6.0 7.4 ns
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