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FLEX 10KE Embedded Programmable Logic Devices Data Sheet

Table 2. FLEX 10KE Device Features

Feature EPF10K100E (2) EPF10K130E EPF10K200E
EPF10K200S

Typical gates (1) 100,000 130,000 200,000
Maximum system gates 257,000 342,000 513,000
Logic elements (LEs) 4,992 6,656 9,984
EABs 12 16 24
Total RAM bits 49,152 65,536 98,304
Maximum user 1/O pins 338 413 470

Note to tables:
(1) Theembedded IEEE Std. 1149.1 JTAG
system gates.

circuitry adds up to 31,250 gates in addition to the listed typical or maximum

(2) New EPF10K100B designs should use EPF10K100E devices.

...and More -
Features _

Fabricated on an advanced process and operate with a 2.5-V
internal supply voltage

In-circuit reconfigurability (ICR) via external configuration
devices, 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

Pull-up on 170 pins before and during configuration

m  Flexible interconnect

= Pow

FastTrack® Interconnect continuous routing structure for fast,
predictable interconnect delays

Dedicated carry chain thatimplements 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)

Tri-state emulation that implements internal tri-state buses

Up to six global clock signals and four global clear signals

erful 170 pins

Individual tri-state output enable control for each pin
Open-drain option on each 1/0 pin

Programmable output slew-rate control to reduce switching
noise

Clamp to Vo user-selectable on a pin-by-pin basis

Supports hot-socketing

Altera Corporation
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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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Altera Corporation

LE Operating Modes
The FLEX 10KE LE can operate in the following four modes:

Normal mode
Arithmetic mode
Up/down counter mode
Clearable counter mode

Each of these modes uses LE resources differently. In each mode, seven
available inputs to the LE—the four data inputs from the LAB local
interconnect, the feedback from the programmable register, and the
carry-in and cascade-in from the previous LE—are directed to different
destinations to implement the desired logic function. Three inputs to the
LE provide clock, clear, and preset control for the register. The Altera
software, in conjunction with parameterized functions such as LPM and
DesignWare functions, automatically chooses the appropriate mode for
common functions such as counters, adders, and multipliers. If required,
the designer can also create special-purpose functions that use a specific
LE operating mode for optimal performance.

The architecture provides a synchronous clock enable to the register in all
four modes. The Altera software can set DATAL to enable the register
synchronously, providing easy implementation of fully synchronous
designs.

21



FLEX 10KE Embedded Programmable Logic Devices Data Sheet

Figure 14. FLEX 10KE Interconnect Resources
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[10E]
[/0 Element

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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On all FLEX 10KE devices (except EPF10K50E and EPF10K200E devices),
the input path from the 1/0 pad to the FastTrack Interconnect has a
programmable delay element that can be used to guarantee a zero hold
time. EPF10K50S and EPF10K200S devices also support this feature.
Depending on the placement of the IOE relative to what it is driving, the
designer may choose to turn on the programmable delay to ensure a zero
hold time or turn it off to minimize setup time. This feature is used to
reduce setup time for complex pin-to-register paths (e.g., PCI designs).

Each IOE selects the clock, clear, clock enable, and output enable controls
from a network of 1/0 control signals called the peripheral control bus.
The peripheral control bus uses high-speed drivers to minimize signal
skew across the device and 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 I0OE 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, a LE in adifferent row can drive a column interconnect, which
causes a row interconnect to drive the peripheral control signal. The chip-
wide reset signal resets all IOE registers, overriding any other control
signals.

When a dedicated clock pin drives IOE registers, it can be inverted for all
IOEs in the device. All IOEs must use the same sense of the clock. For
example, if any IOE uses the inverted clock, all IOEs must use the inverted
clock and no IOE can use the non-inverted clock. However, LEs can still
use the true or complement of the clock on a LAB-by-LAB basis.

The incoming signal may be inverted at the dedicated clock pin and will
drive all IOEs. For the true and complement of a clock to be used to drive
IOEs, drive it into both global clock pins. One global clock pin will supply
the true, and the other will supply the complement.

When the true and complement of a dedicated input drives IOE clocks,

two signals on the peripheral control bus are consumed, one for each
sense of the clock.

Altera Corporation
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Column-to-IOE Connections

When an IOE is used as an input, it can drive up to two separate column
channels. When an IOE is used as an output, the signal is driven by a
multiplexer that selects a signal from the column channels. Two IOEs
connect to each side of the column channels. Each 10E can be driven by
column channels via a multiplexer. The set of column channels is different
for each IOE (see Figure 17).

Figure 17. FLEX 10KE Column-to-IOE Connections
The values for m and n are provided in Table 11.

Each IOE is driven by
a m-to-1 multiplexer

™ IOE1
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Each IOE can drive two
column channels.

Table 11 lists the FLEX 10KE column-to-1OE interconnect resources.

Table 11. FLEX 10KE Column-to-IOE Interconnect Resources
Device Channels per Column (n) |Column Channels per Pin (m)

EPF10K30E 24 16

EPF10K50E 24 16

EPF10K50S

EPF10K100E 24 16
EPF10K130E 32 24
EPF10K200E 48 40
EPF10K200S

36 Altera Corporation
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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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Figure 20 shows the timing requirements for the JTAG signals.

Figure 20. FLEX 10KE JTAG Waveforms
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Table 18 shows the timing parameters and values for FLEX 10KE devices.

Table 18. FLEX 10KE JTAG Timing Parameters & Values

Symbol Parameter Min | Max | Unit
ticp TCK clock period 100 ns
ticH TCK clock high time 50 ns
ticL TCK clock low time 50 ns
typsu | JTAG port setup time 20 ns
tipH JTAG port hold time 45 ns
typco  |JTAG port clock to output 25 ns
typzx | JTAG port high impedance to valid output 25 ns
tyjpxz | JTAG port valid output to high impedance 25 ns
tjssu | Capture register setup time 20 ns
tisH Capture register hold time 45 ns
tysco |Update register clock to output 35 ns
tiszx Update register high impedance to valid output 35 ns
tysxz Update register valid output to high impedance 35 ns

46 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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Table 23. FLEX 10KE Device Capacitance  Note (14)

Symbol Parameter Conditions Min Max Unit
Cin Input capacitance ViN=0V,f=1.0 MHz 10 pF
Cincik | Input capacitance on ViN=0V, f=1.0 MHz 12 pF

dedicated clock pin

Cout |Output capacitance Vour=0V,f=1.0MHz 10 pF

Notes to tables:

]
@

©)
4
®)

(6)

M
®)

9
(10)

(11)
(12)

(13)
(14)

50

See the Operating Requirements for Altera Devices Data Sheet.

Minimum DC input voltage is -0.5 V. During transitions, the inputs may undershoot to -2.0 V for input currents
less than 100 mA and periods shorter than 20 ns.

Numbers in parentheses are for industrial-temperature-range devices.

Maximum V¢ rise time is 100 ms, and V¢ must rise monotonically.

All pins, including dedicated inputs, clock, I/0, and JTAG pins, may be driven before Voo iyt and Ve o are
powered.

Typical values are for T =25°C, Vont = 2.5V, and V=25V or 3.3 V.

These values are specified under the FLEX 10KE Recommended Operating Conditions shown in Tables 20 and 21.
The FLEX 10KE input buffers are compatible with 2.5-V, 3.3-V (LVTTL and LVCMOQOS), and 5.0-V TTL and CMOS
signals. Additionally, the input buffers are 3.3-V PCI compliant when V¢ o and V¢ iyt meet the relationship shown
in Figure 22.

The lgy parameter refers to high-level TTL, PCI, or CMOS output current.

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.

This value is specified for normal device operation. The value may vary during power-up.

This parameter applies to -1 speed-grade commercial-temperature devices and -2 speed-grade-industrial
temperature devices.

Pin pull-up resistance values will be lower if the pin is driven higher than V¢ o by an external source.
Capacitance is sample-tested only.

Altera Corporation
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Figure 22 shows the required relationship between V¢ o and Ve nT for
3.3-V PCI compliance.

Figure 22. Relationship between V¢ g & Vet for 3.3-V PCI Compliance
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Figure 23 shows the typical output drive characteristics of FLEX 10KE
devices with 3.3-V and 2.5-V V. The output driver is compliant to the
3.3-V PCI Local Bus Specification, Revision 2.2 (when VCCl Opins are
connected to 3.3 V). FLEX 10KE devices with a -1 speed grade also comply
with the drive strength requirements of the PCI Local Bus Specification,
Revision 2.2 (when VCCI NT pins are powered with a minimum supply of
2.375V, and VCCI Opins are connected to 3.3 V). Therefore, these devices
can be used in open 5.0-V PCI systems.
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Table 30. External Bidirectional Timing Parameters ~ Note (9)
Symbol Parameter Conditions
tNSUBIDIR Setup time for bi-directional pins with global clock at same-row or same-
column LE register
tNHBIDIR Hold time for bidirectional pins with global clock at same-row or same-column
LE register
tiNH Hold time with global clock at IOE register
touTCORIDIR Clock-to-output delay for bidirectional pins with global clock at IOE register |C1 =35 pF
txZBIDIR Synchronous IOE output buffer disable delay C1=35pF
tzxBIDIR Synchronous IOE output buffer enable delay, slow slew rate= off C1=35pF

Notes to tables:

(0]

measured explicitly.

@
®

Operating conditions: VCCIO = 3.3 V £10% for commercial or industrial use.
Operating conditions: VCCIO = 2.5V £5% for commercial or industrial use in EPF10K30E, EPF10K50S,

EPF10K100E, EPF10K130E, and EPF10K200S devices.

Q)
®)
(6)

Operating conditions: VCCIO =3.3 V.
Because the RAM in the EAB is self-timed, this parameter can be ignored when the WE signal is registered.
EAB macroparameters are internal parameters that can simplify predicting the behavior of an EAB at its boundary;

these parameters are calculated by summing selected microparameters.

O]

analysis are required to determine actual worst-case performance.

®)
9
(10)

Contact Altera Applications for test circuit specifications and test conditions.
This timing parameter is sample-tested only.
This parameter is measured with the measurement and test conditions, including load, specified in the PCI Local

Bus Specification, revision 2.2.

Altera Corporation

Microparameters are timing delays contributed by individual architectural elements. These parameters cannot be

These parameters are worst-case values for typical applications. Post-compilation timing simulation and timing
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Figures 29 and 30 show the asynchronous and synchronous timing
waveforms, respectively, or the EAB macroparameters in Tables 26
and 27.

Figure 29. EAB Asynchronous Timing Waveforms
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Table 37. EPF10K30E External Bidirectional Timing Parameters ~ Notes (1), (2)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tinsusiDIR (3) 2.8 3.9 5.2 ns
tinngiDIR (3) 0.0 0.0 0.0 ns
tinsuBiDIR (4) 3.8 4.9 - ns
tinneiDIR (4) 0.0 0.0 _ ns
toutcosipir (3) 2.0 4.9 2.0 5.9 2.0 7.6 ns
txzeiDr (3) 6.1 7.5 9.7 ns
tzxsiDIr (3) 6.1 7.5 9.7 ns
toutcosipir (4) 0.5 3.9 0.5 4.9 - - ns
txziDIr (4) 5.1 6.5 — ns
tzxsiDIR (4) 5.1 6.5 - 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.

(3) This parameter is measured without the use of the ClockLock or ClockBoost circuits.
(4) This parameter is measured with the use of the ClockLock or ClockBoost circuits.

Tables 38 through 44 show EPF10K50E device internal and external
timing parameters.

Table 38. EPF10K50E Device LE Timing Microparameters (Part1 of 2)  Note (1)

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

Min Max Min Max Min Max

tLut 0.6 0.9 13 ns
teLuT 0.5 0.6 0.8 ns
tRLUT 0.7 0.8 11 ns
tpACKED 0.4 0.5 0.6 ns
ten 0.6 0.7 0.9 ns
teico 0.2 0.2 0.3 ns
tcgen 0.5 0.5 0.8 ns
tcGENR 0.2 0.2 0.3 ns
tcasc 0.8 1.0 14 ns
tc 0.5 0.6 0.8 ns
tco 0.7 0.7 0.9 ns
tcoms 0.5 0.6 0.8 ns
tsu 0.7 0.7 0.8 ns

68 Altera Corporation
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Table 40. EPF10K50E 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 2.7 ns
tEABDATAL 0.6 0.7 0.9 ns
tEABWEL 1.1 1.3 1.8 ns
tEABWER 0.4 0.4 0.6 ns
tEABREL 0.8 0.9 1.2 ns
tEABRE2 0.4 0.4 0.6 ns
teABCLK 0.0 0.0 0.0 ns
teaBco 0.3 0.3 0.5 ns
tEABBYPASS 0.5 0.6 0.8 ns
teaBSU 0.9 1.0 1.4 ns
teagH 0.4 0.4 0.6 ns
tEABCLR 0.3 0.3 0.5 ns
tan 3.2 3.8 5.1 ns
twp 25 2.9 3.9 ns
trp 0.9 11 15 ns
twpsu 0.9 1.0 1.4 ns
twoH 0.1 0.1 0.2 ns
twasy 1.7 2.0 2.7 ns
twaH 18 2.1 2.9 ns
tRAaSU 31 3.7 5.0 ns
tRAH 0.2 0.2 0.3 ns
two 2.5 2.9 3.9 ns
too 2.5 2.9 3.9 ns
teABOUT 0.5 0.6 0.8 ns
tEABCH 15 2.0 25 ns
teaBCL 25 2.9 3.9 ns
70 Altera Corporation




FLEX 10KE Embedded Programmable Logic Devices Data Sheet

Table 56. EPF10K130E Device Interconnect Timing Microparameters Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
{piN2IOE 2.8 3.5 4.4 ns
IpIN2LE 0.7 1.2 1.6 ns
{DIN2DATA 1.6 1.9 2.2 ns
tbcLk210E 1.6 2.1 2.7 ns
IpcLkaLE 0.7 1.2 1.6 ns
tsAMELAB 0.1 0.2 0.2 ns
tSAMEROW 1.9 3.4 5.1 ns
{SAMECOLUMN 0.9 2.6 4.4 ns
tDIFFROW 2.8 6.0 9.5 ns
trworows 4.7 9.4 14.6 ns
t EPERIPH 3.1 4.7 6.9 ns
Y ABCARRY 0.6 0.8 1.0 ns
t aBCcASC 0.9 1.2 1.6 ns

Table 57. EPF10K130E External Timing Parameters ~ Notes (1), (2)

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

torR 9.0 12.0 16.0 ns
tinsu (3) 1.9 21 3.0 ns
ting (3) 0.0 0.0 0.0 ns
toutco (3) 2.0 5.0 2.0 7.0 2.0 9.2 ns
tinsu (4) 0.9 1.1 - ns
tinm (4) 0.0 0.0 - ns
toutco (4) 0.5 4.0 05 6.0 - - ns
tpcisu 3.0 6.2 - ns
teciH 0.0 0.0 - ns
tpcico 2.0 6.0 2.0 6.9 - - ns
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Table 69. EPF10K50S 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 3.7 5.2 7.0 ns
teaBRCCOMB 37 5.2 7.0 ns
{EABRCREG 35 4.9 6.6 ns
teABWP 2.0 2.8 3.8 ns
teaABWCCOMB 45 6.3 8.6 ns
{EABWCREG 5.6 7.8 10.6 ns
tEABDD 3.8 5.3 7.2 ns
teaBDATACO 0.8 1.1 1.5 ns
{EABDATASU 1.1 1.6 21 ns
{EABDATAH 0.0 0.0 0.0 ns
tEABWESU 0.7 1.0 1.3 ns
tEABWEH 0.4 0.6 0.8 ns
teEaABWDSU 12 1.7 2.2 ns
tEABWDH 0.0 0.0 0.0 ns
teaBWASU 16 2.3 3.0 ns
tEABWAH 0.9 1.2 1.8 ns
teABWO 3.1 4.3 5.9 ns
Table 70. EPF10K50S Device Interconnect Timing Microparameters Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
{pIN2IOE 3.1 3.7 4.6 ns
{DIN2LE 1.7 2.1 2.7 ns
{piN2DATA 2.7 3.1 5.1 ns
{bcLk210E 1.6 1.9 2.6 ns
tbcLkaLE 1.7 2.1 2.7 ns
tsAMELAB 0.1 0.1 0.2 ns
tsAMEROW 15 1.7 2.4 ns
{SAMECOLUMN 1.0 1.3 2.1 ns
{pIFFROW 2.5 3.0 45 ns
trworows 4.0 4.7 6.9 ns
{LEPERIPH 2.6 2.9 3.4 ns
{ ABCARRY 0.1 0.2 0.2 ns
L aBCcASC 0.8 1.0 1.3 ns
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Table 74. EPF10K200S Device IOE Timing Microparameters (Part2 of 2)  Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
trxo 4.5 4.8 6.6 ns
tzx3 6.6 7.6 10.1 ns
tNREG 3.7 5.7 7.7 ns
tiorD 1.8 3.4 4.0 ns
tincoms 1.8 3.4 4.0 ns
Table 75. EPF10K200S Device EAB Internal Microparameters Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tEABDATAL 1.8 2.4 3.2 ns
tEABDATAL 0.4 0.5 0.6 ns
tEABWEL 1.1 1.7 2.3 ns
teABWE2 0.0 0.0 0.0 ns
tEABREL 0 0 0 ns
tEABRE2 0.4 0.5 0.6 ns
teaBCLK 0.0 0.0 0.0 ns
teaBCO 0.8 0.9 1.2 ns
tEABBYPASS 0.0 0.1 0.1 ns
teaBSU 0.7 1.1 1.5 ns
teABH 0.4 0.5 0.6 ns
teABCLR 0.8 0.9 1.2 ns
tan 2.1 3.7 4.9 ns
twp 21 4.0 5.3 ns
trp 1.1 1.1 15 ns
twbsu 0.5 1.1 15 ns
tWwDH 0.1 0.1 0.1 ns
twasu 1.1 1.6 21 ns
twan 16 25 33 ns
trasU 1.6 2.6 3.5 ns
tRAH 0.1 0.1 0.2 ns
two 2.0 2.4 3.2 ns
top 2.0 2.4 3.2 ns
teaBOUT 0.0 0.1 0.1 ns
teaBCH 1.5 2.0 25 ns
teascL 2.1 2.8 38 ns
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Power
Consumption

94

The supply power (P) for FLEX 10KE devices can be calculated with the
following equation:

P =Pint * Pio = (Iccstanosy * lecacTtive) X Vee * Pio

The lccacTive Value depends on the switching frequency and the
application logic. This value is calculated based on the amount of current
that each LE typically consumes. The P|g value, which depends on the
device output load characteristics and switching frequency, can be
calculated using the guidelines given in Application Note 74 (Evaluating
Power for Altera Devices).

Compared to the rest of the device, the embedded array consumes a
negligible amount of power. Therefore, the embedded array can be
ignored when calculating supply current.

The IccacTive Value can be calculated with the following equation:

A
lccacTive = K x fiax * N xtog, ¢ x m

Where:

fuax = Maximum operating frequency in MHz

N = Total number of LEs used in the device

tog c = Average percent of LEs toggling at each clock
(typically 12.5%)

K = Constant

Table 80 provides the constant (K) values for FLEX 10KE devices.

Table 80. FLEX 10KE K Constant Values

Device K Value
EPF10K30E 4.5
EPF10K50E 4.8
EPF10K50S 4.5
EPF10K100E 4.5
EPF10K130E 4.6
EPF10K200E 4.8
EPF10K200S 4.6

This calculation provides an I estimate based on typical conditions with
no output load. The actual I should be verified during operation
because this measurement is sensitive to the actual pattern in the device
and the environmental operating conditions.
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