Intel - EPF10K50E

C240-1 Datasheet

Details

Product Status

Number of LABs/CLBs
Number of Logic Elements/Cells
Total RAM Bits

Number of I/O

Number of Gates
Voltage - Supply
Mounting Type
Operating Temperature
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field

Applications of Embedded

Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

- FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Obsolete

360

2880

40960

189

199000

2.3V~ 2.7V
Surface Mount
0°C ~ 70°C (TA)
240-BFQFP
240-PQFP (32x32)

https://www.e-xfl.com/product-detail/intel/epf10k50eqc240-1

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/epf10k50eqc240-1-4495994
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

FLEX 10KE Embedded Programmable Logic Devices Data Sheet

The EAB can also use Altera megafunctions to implement dual-port RAM
applications where both ports can read or write, as shown in Figure 3.

Figure 3. FLEX 10KE EAB in Dual-Port RAM Mode
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The FLEX 10KE EAB can be used in a single-port mode, which is useful for
backward-compatibility with FLEX 10K designs (see Figure 4).
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Figure 4. FLEX 10KE Device in Single-Port RAM Mode
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(1) EPF10K30E, EPF10K50E, and EPF10K50S devices have 88 EAB local interconnect channels; EPF10K100E,
EPF10K130E, EPF10K200E, and EPF10K200S devices have 104 EAB local interconnect channels.

EABs can be used to implement synchronous RAM, which is easier to use
than asynchronous RAM. A circuit using asynchronous RAM must
generate the RAM write enable signal, while ensuring that its data and
address signals meet setup and hold time specifications relative to the
write enable signal. In contrast, the EAB’s synchronous RAM generates its
own write enable signal and is self-timed with respect to the input or write
clock. A circuit using the EAB’s self-timed RAM must only meet the setup
and hold time specifications of the global clock.

Altera Corporation 13
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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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24

Clearable Counter Mode

The clearable counter mode is similar to the up/down counter mode, but
supports a synchronous clear instead of the up/down control. The clear
function is substituted for the cascade-in signal in the up/down counter
mode. Use 2 three-input LUTSs: one generates the counter data, and the
other generates the fast carry bit. Synchronous loading is provided by a
2-to-1 multiplexer. The output of this multiplexer is ANDed with a
synchronous clear signal.

Internal Tri-State Emulation

Internal tri-state emulation provides internal tri-states without the
limitations of a physical tri-state bus. In a physical tri-state bus, the
tri-state buffers’ output enable (OE) signals select which signal drives the
bus. However, if multiple OE signals are active, contending signals can be
driven onto the bus. Conversely, if no OE signals are active, the bus will
float. Internal tri-state emulation resolves contending tri-state buffers to a
low value and floating buses to a high value, thereby eliminating these
problems. The Altera software automatically implements tri-state bus
functionality with a multiplexer.

Clear & Preset Logic Control

Logic for the programmable register’s clear and preset functions is
controlled by the DATA3, LABCTRL1, and LABCTRL2 inputs to the LE. The
clear and preset control structure of the LE asynchronously loads signals
into a register. Either LABCTRL1 or LABCTRL2 can control the
asynchronous clear. Alternatively, the register can be set up so that
LABCTRL1 implements an asynchronous load. The data to be loaded is
driven to DATA3; when LABCTRL1 is asserted, DATAS is loaded into the
register.

During compilation, the Altera 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

Altera Corporation
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FastTrack Interconnect Routing Structure

In the FLEX 10KE architecture, connections between LEs, EABs, and
device 1/0 pins are provided by the FastTrack Interconnect routing
structure, which is a series of continuous horizontal and vertical routing
channels that traverses the device. This global routing structure provides
predictable performance, even in complex designs. In contrast, the
segmented routing in FPGAs requires switch matrices to connect a
variable number of routing paths, increasing the delays between logic
resources and reducing performance.

The FastTrack Interconnect routing structure consists of row and column
interconnect channels that span the entire device. Each row of LABS is
served by a dedicated row interconnect. The row interconnect can drive
1/0 pins and feed other LABs in the row. The column interconnect routes
signals between rows and can drive 170 pins.

Row channels drive into the LAB or EAB local interconnect. The row
signal is buffered at every LAB or EAB to reduce the effect of fan-out on
delay. A row channel can be driven by an LE or by one of three column
channels. These four signals feed dual 4-to-1 multiplexers that connect to
two specific row channels. These multiplexers, which are connected to
each LE, allow column channels to drive row channels even when all eight
LEs in a LAB drive the row interconnect.

Each column of LABs or EABs is served by a dedicated column
interconnect. The column interconnect that serves the EABs has twice as
many channels as other column interconnects. The column interconnect
can then drive I/0 pins or another row’s interconnect to route the signals
to other LABs or EABs in the device. A signal from the column
interconnect, which can be either the output of a LE or an input from an
1/0 pin, must be routed to the row interconnect before it can enter a LAB
or EAB. Each row channel that is driven by an IOE or EAB can drive one
specific column channel.

Access to row and column channels can be switched between LEs in
adjacent pairs of LABs. For example, a LE in one LAB can drive the row
and column channels normally driven by a particular LE in the adjacent
LAB in the same row, and vice versa. This flexibility enables routing
resources to be used more efficiently (see Figure 13).

Altera Corporation 27



FLEX 10KE Embedded Programmable Logic Devices Data Sheet

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.
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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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|EEE Std.
1149.1 (JTAG)

AIll FLEX 10KE devices provide JTAG BST circuitry that complies with the
IEEE Std. 1149.1-1990 specification. FLEX 10KE devices can also be
configured using the JTAG pins through the BitBlaster or ByteBlasterMV

Boundary-Scan download cable, or via hardware that uses the Jam™ STAPL

Support

programming and test language. JTAG boundary-scan testing can be
performed before or after configuration, but not during configuration.
FLEX 10KE devices support the JTAG instructions shown in Table 15.

Table 15. FLEX 10KE JTAG Instructions

JTAG Instruction

Description

SAMPLE/PRELOAD |Allows a snapshot of signals at the device pins to be captured and examined during
normal device operation, and permits an initial data pattern to be output at the device
pins.

EXTEST Allows the external circuitry and board-level interconnections to be tested by forcing a
test pattern at the output pins and capturing test results at the input pins.

BYPASS Places the 1-bit bypass register between the TDI and TDO pins, which allows the BST
data to pass synchronously through a selected device to adjacent devices during normal
device operation.

USERCODE Selects the user electronic signature (USERCODE) register and places it between the
TDI and TDO pins, allowing the USERCODE to be serially shifted out of TDO.

IDCODE Selects the IDCODE register and places it between TDI and TDQ, allowing the IDCODE

to be serially shifted out of TDO.

ICR Instructions

These instructions are used when configuring a FLEX 10KE device via JTAG ports with
a BitBlaster or ByteBlasterMV download cable, or using a Jam File (.jam) or
Jam Byte-Code File (.jbc) via an embedded processor.

44

The instruction register length of FLEX 10KE devices is 10 bits. The
USERCODE register length in FLEX 10KE devices is 32 bits; 7 bits are
determined by the user, and 25 bits are pre-determined. Tables 16 and 17
show the boundary-scan register length and device IDCODE information
for FLEX 10KE devices.

Table 16. FLEX 10KE Boundary-Scan Register Length
Device Boundary-Scan Register Length

EPF10K30E 690

EPF10K50E 798

EPF10K50S

EPF10K100E 1,050
EPF10K130E 1,308
EPF10K200E 1,446
EPF10K200S

Altera Corporation
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Altera Corporation

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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Timing simulation and delay prediction are available with the Altera
Simulator and Timing Analyzer, or with industry-standard EDA tools.
The Simulator offers both pre-synthesis functional simulation to evaluate
logic design accuracy and post-synthesis timing simulation with 0.1-ns
resolution. The Timing Analyzer provides point-to-point timing delay
information, setup and hold time analysis, and device-wide performance
analysis.

Figure 24 shows the overall timing model, which maps the possible paths
to and from the various elements of the FLEX 10KE device.

Figure 24. FLEX 10KE Device Timing Model
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Figures 25 through 28 show the delays that correspond to various paths
and functions within the LE, IOE, EAB, and bidirectional timing models.
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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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Figure 30. EAB Synchronous Timing Waveforms
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Tables 31 through 37 show EPF10K30E device internal and external
timing parameters.

Table 31. EPF10K30E Device LE Timing Microparameters (Part 1 0of2)  Note (1)

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

Min Max Min Max Min Max

tLut 0.7 0.8 11 ns
toLuT 0.5 0.6 0.8 ns
trLUT 0.6 0.7 1.0 ns
tpACKED 0.3 0.4 0.5 ns
ten 0.6 0.8 1.0 ns
tcico 0.1 0.1 0.2 ns
tcGEN 0.4 0.5 0.7 ns
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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
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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 45. EPF10K100E Device LE Timing Microparameters ~ Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tcGENR 0.1 0.1 0.2 ns
tcasc 0.6 0.9 1.2 ns
tc 0.8 1.0 14 ns
tco 0.6 0.8 11 ns
tcome 0.4 0.5 0.7 ns
tsy 0.4 0.6 0.7 ns
ty 0.5 0.7 0.9 ns
tprE 0.8 1.0 1.4 ns
tolr 0.8 1.0 1.4 ns
tcH 15 2.0 2.5 ns
toL 15 2.0 2.5 ns

Table 46. EPF10K100E Device IOE Timing Microparameters Note (1)

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

tiop 17 2.0 2.6 ns
tioc 0.0 0.0 0.0 ns
tioco 1.4 1.6 2.1 ns
tiocoms 0.5 0.7 0.9 ns
tiosu 0.8 1.0 13 ns
tion 0.7 0.9 1.2 ns
tiocLR 0.5 0.7 0.9 ns
top1 3.0 4.2 5.6 ns
top2 3.0 4.2 5.6 ns
tops 4.0 55 7.3 ns
txz 3.5 4.6 6.1 ns
trx1 35 4.6 6.1 ns
trxo 35 4.6 6.1 ns
tyx3 4.5 5.9 7.8 ns
tNREG 2.0 2.6 3.5 ns
tiorD 05 0.8 1.2 ns
tincomB 0.5 0.8 1.2 ns
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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 73. EPF10K200S Device Internal & External Timing Parameters Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tLut 0.7 0.8 1.2 ns
teLut 0.4 0.5 0.6 ns
tRLUT 0.5 0.7 0.9 ns
tPACKED 0.4 0.5 0.7 ns
ten 0.6 0.5 0.6 ns
tcico 0.1 0.2 0.3 ns
teaeN 0.3 0.4 0.6 ns
{cGENR 0.1 0.2 0.3 ns
teasc 0.7 0.8 1.2 ns
tc 0.5 0.6 0.8 ns
tco 0.5 0.6 0.8 ns
tcoms 0.3 0.6 0.8 ns
tsu 0.4 0.6 0.7 ns
ty 1.0 1.1 15 ns
tpRE 0.4 0.6 0.8 ns
telr 0.5 0.6 0.8 ns
ten 2.0 25 3.0 ns
teL 2.0 2.5 3.0 ns
Table 74. EPF10K200S Device I0E 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
tiop 1.8 1.9 2.6 ns
tioc 0.3 0.3 0.5 ns
tioco 1.7 1.9 2.6 ns
tiocoms 0.5 0.6 0.8 ns
tiosu 0.8 0.9 1.2 ns
tion 0.4 0.8 11 ns
toclr 0.2 0.2 0.3 ns
topi 1.3 0.7 0.9 ns
top2 0.8 0.2 0.4 ns
tops 2.9 3.0 3.9 ns
tyz 5.0 5.3 7.1 ns
t7x1 5.0 53 7.1 ns
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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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See the Altera web site (http://www.altera.com) or the Altera Digital
Library for pin-out information.

The information contained in the FLEX 10KE Embedded Programmable Logic
Data Sheet version 2.5 supersedes information published in previous
versions.

Version 2.5

The following changes were made to the FLEX 10KE Embedded
Programmable Logic Data Sheet version 2.5:

= Note (1) added to Figure 23.

m  Textadded to “I/0 Element” section on page 34.
m  Updated Table 22.

Version 2.4

The following changes were made to the FLEX 10KE Embedded
Programmable Logic Data Sheet version 2.4: updated text on page 34 and
page 63.
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