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FLEX 10K Embedded Programmable Logic Device Family Data Sheet

Notes to tables:

(1) FLEX 10K and FLEX 10KA device package types include plastic J-lead chip carrier (PLCC), thin quad flat pack
(TQEFP), plastic quad flat pack (PQFP), power quad flat pack (RQFP), ball-grid array (BGA), pin-grid array (PGA),
and FineLine BGA™ packages.

(2) This option is supported with a 256-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 both 256-pin and 484-pin
FineLine BGA packages. The Altera software automatically avoids conflicting pins when future migration is set.

General
Description

Altera’s FLEX 10K devices are the industry’s first embedded PLDs. Based
on reconfigurable CMOS SRAM elements, the Flexible Logic Element
MatriX (FLEX) architecture incorporates all features necessary to
implement common gate array megafunctions. With up to 250,000 gates,
the FLEX 10K family provides the density, speed, and features to integrate
entire systems, including multiple 32-bit buses, into a single device.

FLEX 10K devices are reconfigurable, which allows 100% testing prior to
shipment. As a result, the designer is not required to generate test vectors
for fault coverage purposes. Additionally, the designer does not need to

manage inventories of different ASIC designs; FLEX 10K devices can be

configured on the board for the specific functionality required.

Table 6 shows FLEX 10K performance for some common designs. All
performance values were obtained with Synopsys DesignWare or LPM
functions. No special design technique was required to implement the
applications; the designer simply inferred or instantiated a function in a
Verilog HDL, VHDL, Altera Hardware Description Language (AHDL), or
schematic design file.

Table 6. FLEX 10K & FLEX 10KA Performance

Application Resources Performance Units
Used
LEs | EABs -1 Speed -2 Speed -3 Speed -4 Speed
Grade Grade Grade Grade

16-bit loadable 16 0 204 166 125 95 MHz
counter (1)
16-bit accumulator (1) 16 204 166 125 95 MHz
16-to-1 multiplexer (2) | 10 0 4.2 5.8 6.0 7.0 ns
256 x 8 RAM read 0 1 172 145 108 84 MHz
cycle speed (3)
256 x 8 RAM write 0 1 106 89 68 63 MHz
cycle speed (3)

Notes:

(1) The speed grade of this application is limited because of clock high and low specifications.
(2) This application uses combinatorial inputs and outputs.
(3) This application uses registered inputs and outputs.
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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
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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.
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Cascade Chain

With the cascade chain, the FLEX 10K architecture can implement
functions that have a very wide fan-in. Adjacent LUTs 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. Each additional LE provides four more inputs to the
effective width of a function, with a delay as low as 0.7 ns per LE. Cascade
chain logic can be created automatically by the 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 EPF10K50 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 8 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 1 LEs. The LE delay is as low as 1.6 ns; the
cascade chain delay is as low as 0.7 ns. With the cascade chain, 3.7 ns is
needed to decode a 16-bit address.

Figure 8. Cascade Chain Operation
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Figure 10. LE Clear & Preset Modes
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The flipflop can be cleared by either LABCTRL1 or LABCTRL2. In this
mode, the preset signal is tied to V¢ to deactivate it.
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Asynchronous Preset

An asynchronous preset is implemented as either an asynchronous load,
or with an asynchronous clear. If DATAS3 is tied to V¢, 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 DATA3 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 V¢,
therefore, asserting LABCTRL1 asynchronously loads a one into the
register, effectively presetting the register. Asserting LABCTRL2 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 LABCTRL 1 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.

24 Altera Corporation



FLEX 10K Embedded Programmable Logic Device Family Data Sheet

Altera Corporation

Signals on the peripheral control bus can also drive the four global signals,
referred to as GLOBALO through GLOBAL3 in Tables 8 and 9. The
internally generated signal can drive the global signal, providing the same
low-skew, low-delay characteristics for an internally generated signal as
for a signal driven by an input. This feature is ideal for internally
generated clear or clock signals with high fan-out. When a global signal is
driven by internal logic, the dedicated input pin that drives that global
signal cannot be used. The dedicated input pin should be driven to a
known logic state (such as ground) and not be allowed to float.

When the chip-wide output enable pin is held low, it will tri-state all pins
on the device. This option can be set in the Global Project Device Options
menu. Additionally, the registers in the IOE can be reset by holding the
chip-wide reset pin low.

Row-to-10E Connections

When an IOE is used as an input signal, it can drive two separate row
channels. The signal is accessible by all LEs within that row. When an IOE
is used as an output, the signal is driven by a multiplexer that selects a
signal from the row channels. Up to eight IOEs connect to each side of
each row channel. See Figure 14.

Figure 14. FLEX 10K Row-to-10E Connections

The values for m and n are provided in Table 10.

] °
y °
Row FastTrack )

Interconnect

n n

Each IOE is driven by an
/ m-to-1 multiplexer.

Each I0E can drive up to two
row channels.
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Slew-Rate Control

The output buffer in each IOE has an adjustable output slew rate that can
be configured for low-noise or high-speed performance. A slower slew
rate reduces system noise and adds a maximum delay of approximately
2.9 ns. The fast slew rate should be used for speed-critical outputs in
systems that are adequately protected against noise. Designers can specify
the slew rate on a pin-by-pin basis during design entry or assign a default
slew rate to all pins on a device-wide basis. The slow slew rate setting
affects only the falling edge of the output.

Open-Drain Output Option

FLEX 10K devices provide an optional open-drain (electrically equivalent
to an open-collector) output for each I/O pin. This open-drain output
enables the device to provide system-level control signals (e.g., interrupt
and write enable signals) that can be asserted by any of several devices. It
can also provide an additional wired-OR plane. Additionally, the Altera
software can convert tri-state buffers with grounded data inputs to open-
drain pins automatically.

Open-drain output pins on FLEX 10K devices (with a pull-up resistor to
the 5.0-V supply) can drive 5.0-V CMOS input pins that require a Vi of
3.5 V. When the open-drain pin is active, it will drive low. When the pin is
inactive, the trace will be pulled up to 5.0 V by the resistor. The open-drain
pin will only drive low or tri-state; it will never drive high. The rise time
is dependent on the value of the pull-up resistor and load impedance. The
Iop current specification should be considered when selecting a pull-up
resistor.

Output pins on 5.0-V FLEX 10K devices with Vo =3.3 V or 5.0 V (with
a pull-up resistor to the 5.0-V supply) can also drive 5.0-V CMOS input
pins. In this case, the pull-up transistor will turn off when the pin voltage
exceeds 3.3 V. Therefore, the pin does not have to be open-drain.

MultiVolt I/0 Interface

The FLEX 10K device architecture supports the MultiVolt I/O interface
feature, which allows FLEX 10K devices to interface with systems of
differing supply voltages. These devices have one set of V¢ pins for
internal operation and input buffers (VCCl NT) and another set for I/O
output drivers (VCCl O).
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Table 15. 32-Bit FLEX 10K Device IDCODE  Note (1)
Device IDCODE (32 Bits)
Version Part Number Manufacturer’s Identity | 1 (1 Bit)
(4 Bits) (16 Bits) (11 Bits) 2)
EPF10K10, EPF10K10A 0000 | 0001 0000 0001 0000 00001101110 1
EPF10K20 0000 | 0001 0000 0010 0000 00001101110 1
EPF10K30, EPF10K30A 0000 | 0001 0000 0011 0000 00001101110 1
EPF10K40 0000 | 0001 0000 0100 0000 00001101110 1
EPF10K50, EPF10K50V 0000 | 0001 0000 0101 0000 00001101110 1
EPF10K70 0000 | 0001 0000 0111 0000 00001101110 1
EPF10K100, EPF10K100A 0000 | 0000 0001 0000 0000 00001101110 1
EPF10K130V 0000 | 0000 0001 0011 0000 00001101110 1
EPF10K250A 0000 | 0000 0010 0101 0000 00001101110 1

Notes:
(1)  The most significant bit (MSB) is on the left.
(2) The least significant bit (LSB) for all JTAG IDCODEs is 1.

FLEX 10K devices include weak pull-ups on JTAG pins.

For more information, see the following documents:
a P

m  Application Note 39 (IEEE 1149.1 (JTAG) Boundary-Scan Testing in
Altera Devices)

m  BitBlaster Serial Download Cable Data Sheet

m  ByteBlasterMV Parallel Port Download Cable Data Sheet

m  Jam Programming & Test Language Specification
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Generic Testing

Operating

Each FLEX 10K device is functionally tested. Complete testing of each
configurable SRAM bit and all logic functionality ensures 100% yield.
AC test measurements for FLEX 10K devices are made under conditions
equivalent to those shown in Figure 19. Multiple test patterns can be used
to configure devices during all stages of the production flow.

Figure 19. FLEX 10K AC Test Conditions
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Tables 17 through 21 provide information on absolute maximum ratings,
recommended operating conditions, DC operating conditions, and

condltl ons capacitance for 5.0-V FLEX 10K devices.
Table 17. FLEX 10K 5.0-V Device Absolute Maximum Ratings  Note (1)
Symbol Parameter Conditions Min Max | Unit
Vee Supply voltage With respect to ground (2) -2.0 7.0 \%
vV, DC input voltage -2.0 7.0 \%
louT DC output current, per pin -25 25 mA
Tste | Storage temperature No bias -65 150 °C
Tave |Ambient temperature Under bias —65 135 °C
T, Junction temperature Ceramic packages, under bias 150 °C
PQFP, TQFP, RQFP, and BGA 135 °C
packages, under bias
44 Altera Corporation
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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
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Figure 26. FLEX 10K Device IOE Timing Model
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Figure 27. FLEX 10K Device EAB Timing Model
EAB Data Input Input Register RAM/ROM Output Register EAB Output
Delays Delays Block Delays Delays Delay
Data-in P tasparas P tcasco L R P teasco P tcasour P> Data-Out
Address —»|  teagparaz P> tcagsyPASS Iop leasBYPASS
leassu twe eagsu
Write Enable leaBH twosu teapH
Input Delays leascH twor leascH
t, 1 1,
t EABCL wasu EABCL
WE —pp| [EaBwEr .
leaBwe2
two
EAB Clock
. Delay
Input Register »
Clock
teageLk

Output Register >
Clock

Figures 28 shows the timing model for bidirectional I/O pin timing.
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Table 73. EPF10K50V Device EAB Internal 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

tEABDATAL 1.7 2.8 3.4 4.6 ns
teABDATA2 4.9 3.9 4.8 5.9 ns
tEABWEL 0.0 25 3.0 3.7 ns
teABWE? 4.0 4.1 5.0 6.2 ns
teaBCLK 0.4 0.8 1.0 1.2 ns
teaBCO 0.1 0.2 0.3 0.4 ns
tEABBYPASS 0.9 1.1 1.3 1.6 ns
teaBSU 0.8 1.5 1.8 2.2 ns
teagH 0.8 1.6 2.0 25 ns
tan 5.5 8.2 10.0 12.4 ns
twp 6.0 4.9 6.0 7.4 ns
twosu 0.1 0.8 1.0 1.2 ns
tWDH 0.1 0.2 0.3 0.4 ns
twasu 0.1 0.4 0.5 0.6 ns
twan 0.1 0.8 1.0 1.2 ns
two 2.8 4.3 5.3 6.5 ns
top 2.8 4.3 5.3 6.5 ns
teaBOUT 0.5 0.4 0.5 0.6 ns
teaBCH 2.0 4.0 4.0 4.0 ns
teaBCL 6.0 49 6.0 7.4 ns
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Table 94. EPF10K30A Device EAB Internal Microparameters  Note (1)

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

teABDATAL 5.5 6.5 8.5 ns
tEABDATA2 1.1 1.3 1.8 ns
tEABWEL 2.4 2.8 3.7 ns
teaABWE2 2.1 25 3.2 ns
teABCLK 0.0 0.0 0.2 ns
teaBCO 1.7 2.0 2.6 ns
{EABBYPASS 0.0 0.0 0.3 ns
teABSU 1.2 14 1.9 ns
teaBH 0.1 0.1 0.3 ns
tan 4.2 5.0 6.5 ns
twp 3.8 45 5.9 ns
twosu 0.1 0.1 0.2 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 3.7 4.4 6.4 ns
top 3.7 4.4 6.4 ns
teaBOUT 0.0 0.1 0.6 ns
teaBCH 3.0 35 4.0 ns
teaBCL 3.8 4.5 5.9 ns
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Table 95. EPF10K30A 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 9.7 11.6 16.2 ns
teABRCCOMB 9.7 11.6 16.2 ns
lEABRCREG 5.9 7.1 9.7 ns
teaBWP 3.8 45 5.9 ns
teABwccomB 4.0 4.7 6.3 ns
lEABWCREG 9.8 11.6 16.6 ns
teABDD 9.2 11.0 16.1 ns
tEABDATACO 1.7 21 3.4 ns
lEABDATASU 2.3 2.7 3.5 ns
tEABDATAH 0.0 0.0 0.0 ns
tEABWESU 3.3 3.9 4.9 ns
teABWEN 0.0 0.0 0.0 ns
lEABWDSU 3.2 3.8 5.0 ns
tEABWDH 0.0 0.0 0.0 ns
tEABWASU 3.7 4.4 5.1 ns
tEABWAH 0.0 0.0 0.0 ns
tEABWO 6.1 7.3 11.3 ns

Altera Corporation 107



FLEX 10K Embedded Programmable Logic Device Family Data Sheet

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.

(3)  This parameter is specified by characterization.

Tables 99 through 105 show EPF10K100A device internal and external
timing parameters.

Table 99. EPF10K100A Device LE Timing Microparameters Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tLuT 1.0 1.2 1.4 ns
tcrur 0.8 0.9 11 ns
trLUT 1.4 1.6 1.9 ns
tpACKED 0.4 0.5 0.5 ns
ten 0.6 0.7 0.8 ns
tcico 0.2 0.2 0.3 ns
tcaen 0.4 0.4 0.6 ns
tcGENR 0.6 0.7 0.8 ns
tcasc 0.7 0.9 1.0 ns
te 0.9 1.0 1.2 ns
teo 0.2 0.3 0.3 ns
tcoms 0.6 0.7 0.8 ns
tsy 0.8 1.0 1.2 ns
thy 0.3 0.5 0.5 ns
tpRE 0.3 0.3 0.4 ns
tolr 0.3 0.3 0.4 ns
ten 2.5 3.5 4.0 ns
teL 2.5 3.5 4.0 ns
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Table 100. EPF10K100A Device IOE Timing Microparameters  Note (1)

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

tiop 2.5 2.9 3.4 ns
tioc 0.3 0.3 0.4 ns
tioco 0.2 0.2 0.3 ns
tiocoms 0.5 0.6 0.7 ns
tiosu 1.3 1.7 1.8 ns
tion 0.2 0.2 0.3 ns
tiocLr 1.0 1.2 1.4 ns
top1 2.2 2.6 3.0 ns
top2 4.5 5.3 6.1 ns
tops 6.8 7.9 9.3 ns
tyz 2.7 31 3.7 ns
trx1 2.7 3.1 3.7 ns
tzx2 5.0 5.8 6.8 ns
tzx3 7.3 8.4 10.0 ns
tiNREG 5.3 6.1 7.2 ns
tiorD 4.7 55 6.4 ns
tincoms 4.7 55 6.4 ns
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Table 101. EPF10K100A Device EAB Internal Microparameters  Notfe (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
teABDATAL 1.8 2.1 2.4 ns
tEABDATA2 3.2 3.7 4.4 ns
tEABWEL 0.8 0.9 11 ns
teABWE? 2.3 2.7 31 ns
teaABCLK 0.8 0.9 1.1 ns
teaBCO 1.0 11 14 ns
tEABBYPASS 0.3 0.3 0.4 ns
teasU 1.3 1.5 1.8 ns
teagH 0.4 05 0.5 ns
tan 4.1 4.8 5.6 ns
twp 3.2 37 4.4 ns
twosu 2.4 2.8 3.3 ns
tWwDH 0.2 0.2 0.3 ns
twasu 0.2 0.2 0.3 ns
twan 0.0 0.0 0.0 ns
two 3.4 3.9 4.6 ns
top 3.4 3.9 4.6 ns
teaBOUT 0.3 03 0.4 ns
teaBCH 2.5 35 4.0 ns
teaBCL 3.2 3.7 4.4 ns
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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.

(3) This parameter is specified by characterization.

Tables 106 through 112 show EPF10K250A device internal and external
timing parameters.

Table 106. EPF10K250A Device LE Timing Microparameters Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max

tLuT 0.9 1.0 1.4 ns
teLut 1.2 1.3 1.6 ns
trLUT 2.0 2.3 2.7 ns
tpACKED 0.4 0.4 0.5 ns
ten 1.4 1.6 1.9 ns
tcico 0.2 0.3 0.3 ns
tcceN 0.4 0.6 0.6 ns
tcGENR 0.8 1.0 11 ns
tcasc 0.7 0.8 1.0 ns
te 1.2 1.3 1.6 ns
teo 0.6 0.7 0.9 ns
tcoms 0.5 0.6 0.7 ns
tsy 1.2 1.4 1.7 ns
ty 1.2 1.3 1.6 ns
tpRE 0.7 0.8 0.9 ns
tolr 0.7 0.8 0.9 ns
ten 2.5 3.0 3.5 ns
teL 2.5 3.0 35 ns
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Multiple FLEX 10K devices can be configured in any of the five
configuration schemes by connecting the configuration enable (nCE) and
configuration enable output (nCEO) pins on each device.

Table 116. Data Sources for Configuration

Configuration Scheme Data Source

Configuration device

EPC1, EPC2, EPC16, or EPC1441 configuration device

Passive serial (PS)

BitBlaster, MasterBlaster, or ByteBlasterMV download cable, or
serial data source

Passive parallel asynchronous (PPA) Parallel data source
Passive parallel synchronous (PPS) Parallel data source
JTAG BitBlaster, MasterBlaster, or ByteBlasterMV download cable, or

microprocessor with Jam STAPL file or Jam Byte-Code file

Device Pin-
Outs

Revision
History

126

See the Altera web site (http://www.altera.com) or the Altera Digital
Library for pin-out information.

The information contained in the FLEX 10K Embedded Programmable Logic
Device Family Data Sheet version 4.2 supersedes information published in
previous versions.

Version 4.2 Changes

The following change was made to version 4.2 of the FLEX 10K Embedded
Programmable Logic Device Family Data Sheet: updated Figure 13.

Version 4.1 Changes

The following changes were made to version 4.1 of the FLEX 10K
Embedded Programmable Logic Device Family Data Sheet.

Updated General Description section
Updated I/O Element section
Updated SameFrame Pin-Outs section
Updated Figure 16

Updated Tables 13 and 116

Added Note 9 to Table 19

Added Note 10 to Table 24

Added Note 10 to Table 28
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