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For more information on FLEX device configuration, 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

MasterBlaster Download Cable Data Sheet

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

FLEX 10KE devices are supported by the Altera development systems,
which are 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 EDIF200and 3 00, 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 system includes Design\Ware
functions that are optimized for the FLEX 10KE architecture.

The Altera development system runs on Windows-based PCs and Sun
SPARCstation, and HP 9000 Series 700/800.

See the MAX+PLUS Il Programmable Logic Development System & Software
Data Sheet and the Quartus Programmable Logic Development System &
Software Data Sheet for more information.
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Figure 1 shows a block diagram of the FLEX 10KE architecture. Each
group of LEs is combined into an LAB; groups of LABs are arranged into
rows and columns. Each row also contains a single EAB. The LABs and
EABs are interconnected by the FastTrack Interconnect routing structure.
IOEs are located at the end of each row and column of the FastTrack
Interconnect routing structure.

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

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

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

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

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

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

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

Table 7. FLEX 10KE FastTrack Interconnect Resources

Device Rows Channels per Columns Channels per

Row Column

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

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

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

Altera Corporation 29
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Table 13. ClockLock & ClockBoost Parameters for -2 Speed-Grade Devices
Symbol Parameter Condition Min Typ Max Unit
tr Input rise time 5 ns
tp Input fall time 5 ns
tiNDUTY Input duty cycle 40 60 %
foke Input clock frequency (ClockBoost 25 75 MHz
clock multiplication factor equals 1)
feLke Input clock frequency (ClockBoost 16 37.5 MHz
clock multiplication factor equals 2)
feLkDEY Input deviation from user 25,000 (2) PPM
specification in the MAX+PLUS Il
software (1)
tinvcLksTe | Input clock stability (measured 100 ps
between adjacent clocks)
tLock Time required for ClockLock or 10 us
ClockBoost to acquire lock (3)
tyTTER Jitter on ClockLock or ClockBoost- | t;yc kst < 100 250 ps
generated clock (4) tinciksTe < 50 200 (4) ps
toutputy | Duty cycle for ClockLock or 40 50 60 %

ClockBoost-generated clock

Notes to tables:

(1) Toimplementthe ClockLock and ClockBoost circuitry with the MAX+PLUS Il software, designers must specify the
input frequency. The Altera software tunes the PLL in the ClockLock and ClockBoost circuitry to this frequency.
The fc kpev parameter specifies how much the incoming clock can differ from the specified frequency during
device operation. Simulation does not reflect this parameter.

(2) Twenty-five thousand parts per million (PPM) equates to 2.5% of input clock period.

(3) During device configuration, the ClockLock and ClockBoost circuitry is configured before the rest of the device. If
the incoming clock is supplied during configuration, the ClockLock and ClockBoost circuitry locks during
configuration because the t ook value is less than the time required for configuration.

(4) The ty17eg specification is measured under long-term observation. The maximum value for tyrgg is 200 ps if
tincLksTe 1S lower than 50 ps.

1/0

This section discusses the peripheral component interconnect (PCI)
pull-up clamping diode option, slew-rate control, open-drain output

COﬂfigUTatiOH option, and MultiVolt 170 interface for FLEX 10KE devices. The PCI

pull-up clamping diode, slew-rate control, and open-drain output options
are controlled pin-by-pin via Altera software logic options. The MultiVolt
170 interface is controlled by connecting V¢ o to a different voltage than
VeeinT- Its effect can be simulated in the Altera software via the Global
Project Device Options dialog box (Assign menu).

Altera Corporation 41
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Table 20. 2.5-V EPF10K50E & EPF10K200E Device Recommended Operating Conditions

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

51
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Figure 23. Output Drive Characteristics of FLEX 10KE Devices
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Timing Model

52

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

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

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

LE look-up table delay (t, yT)

LE register setup time (tsy)

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

Altera Corporation
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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.

Altera Corporation 53
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Figure 25. FLEX 10KE Device LE Timing Model
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Table 26. EAB Timing Microparameters ~ Note (1)

Symbol Parameter Conditions
tEABDATAL Data or address delay to EAB for combinatorial input
tEABDATA2 Data or address delay to EAB for registered input
tEABWEL Write enable delay to EAB for combinatorial input
tEABWE2 Write enable delay to EAB for registered input
tEABRE1L Read enable delay to EAB for combinatorial input
tEABRE2 Read enable delay to EAB for registered input
tEABCLK EAB register clock delay
teaBCO EAB register clock-to-output delay
tEABBYPASS Bypass register delay
teABSU EAB register setup time before clock
tEABH EAB register hold time after clock
tEABCLR EAB register asynchronous clear time to output delay
tan Address access delay (including the read enable to output delay)
twp Write pulse width
trRp Read pulse width
twpsu Data setup time before falling edge of write pulse (5)
twoH Data hold time after falling edge of write pulse (5)
twasu Address setup time before rising edge of write pulse (5)
twaH Address hold time after falling edge of write pulse (5)
tRASU Address setup time with respect to the falling edge of the read enable
tRAH Address hold time with respect to the falling edge of the read enable
two Write enable to data output valid delay
tbp Data-in to data-out valid delay
tEABOUT Data-out delay
teaBcH Clock high time
teaBCL Clock low time

58 Altera Corporation
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Table 33. EPF10K30E Device EAB Internal Microparameters ~ Note (1)

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

Altera Corporation 65
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Table 35. EPF10K30E Device Interconnect Timing Microparameters ~ Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tpin2ioE 1.8 2.4 2.9 ns
tDiN2LE 15 1.8 2.4 ns
tpin2DATA 1.5 1.8 2.2 ns
tbcLk2I0E 2.2 2.6 3.0 ns
IbcLkaLE 15 1.8 2.4 ns
tsAMELAB 0.1 0.2 0.3 ns
tsamMEROW 2.0 2.4 2.7 ns
ISAMECOLUMN 0.7 1.0 0.8 ns
IDIFFROW 2.7 3.4 35 ns
trworows 4.7 5.8 6.2 ns
Y EPERIPH 2.7 3.4 3.8 ns
{LABCARRY 0.3 0.4 0.5 ns
faBcAsC 0.8 0.8 1.1 ns

Table 36. EPF10K30E External Timing Parameters ~ Notes (1), (2)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
{brRR 8.0 9.5 12.5 ns
tinsu (3) 2.1 2.5 3.9 ns
tinn 3) 0.0 0.0 0.0 ns
touTtco (3) 2.0 4.9 2.0 5.9 2.0 7.6 ns
tinsu (4) 1.1 1.5 _ ns
ting (4) 0.0 0.0 _ ns
toutco (4) 0.5 3.9 0.5 4.9 _ _ ns
tpcisu 3.0 4.2 - ns
tpciH 0.0 0.0 - ns
tecico 2.0 6.0 2.0 75 _ _ ns

Altera Corporation 67
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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

Altera Corporation 71
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Table 48. EPF10K100E Device EAB Internal Timing Macroparameters (Part 2 of 2) Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
teABWCOMB 5.9 7.7 10.3 ns
lEABWCREG 5.4 7.0 9.4 ns
teaBDD 34 4.5 5.9 ns
tEABDATACO 0.5 0.7 0.8 ns
tEABDATASU 0.8 1.0 1.4 ns
tEABDATAH 0.1 0.1 0.2 ns
tEABWESU 11 1.4 1.9 ns
teABWEN 0.0 0.0 0.0 ns
tEABWDSU 1.0 1.3 1.7 ns
e ABWDH 0.2 0.2 0.3 ns
teABWASU 4.1 5.2 6.8 ns
teABWAH 0.0 0.0 0.0 ns
teaBWO 3.4 45 59 ns
Table 49. EPF10K100E Device Interconnect Timing Microparameters ~ Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
toin2ioE 31 3.6 4.4 ns
tDiN2LE 0.3 0.4 0.5 ns
tDiN2DATA 1.6 1.8 2.0 ns
tbcLk210E 0.8 1.1 1.4 ns
tbcLk2LE 0.3 0.4 0.5 ns
tsAMELAB 0.1 0.1 0.2 ns
tsaMEROW 15 2.5 34 ns
ISAMECOLUMN 0.4 1.0 1.6 ns
toIFFROW 1.9 3.5 5.0 ns
trworows 34 6.0 8.4 ns
YLEPERIPH 43 5.4 6.5 ns
ILABCARRY 0.5 0.7 0.9 ns
fLaBcASC 0.8 1.0 1.4 ns

Altera Corporation
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Tables 52 through 58 show EPF10K130E device internal and external
timing parameters.

Table 52. EPF10K130E Device LE Timing Microparameters Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tLut 0.6 0.9 1.3 ns
teLut 0.6 0.8 1.0 ns
tRLUT 0.7 0.9 0.2 ns
tPACKED 0.3 0.5 0.6 ns
ten 0.2 0.3 0.4 ns
tcico 0.1 0.1 0.2 ns
tegen 0.4 0.6 0.8 ns
tcGENR 0.1 0.1 0.2 ns
tease 0.6 0.9 1.2 ns
tc 0.3 0.5 0.6 ns
tco 0.5 0.7 0.8 ns
tcoms 0.3 0.5 0.6 ns
tsy 0.5 0.7 0.8 ns
ty 0.6 0.7 1.0 ns
tPRE 0.9 1.2 1.6 ns
telr 0.9 1.2 1.6 ns
ten 15 1.5 2.5 ns
teL 15 15 2.5 ns

Table 53. EPF10K130E Device IOE Timing Microparameters  Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tiob 1.3 15 2.0 ns
tioc 0.0 0.0 0.0 ns
tioco 0.6 0.8 1.0 ns
tiocoMms 0.6 0.8 1.0 ns
tiosu 1.0 1.2 1.6 ns
tioH 0.9 0.9 14 ns
tiocLr 0.6 0.8 1.0 ns
top1 2.8 4.1 5.5 ns
top2 2.8 4.1 5.5 ns
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Table 58. EPF10K130E External Bidirectional Timing Parameters Notes (1), (2)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tinsusipir (3) 22 2.4 3.2 ns
tinpeiDIR (3) 0.0 0.0 0.0 ns
tinsusiDIr (4) 2.8 3.0 _ ns
tinHBIDIR (4) 0.0 0.0 — ns
toutcogipir (3) 2.0 5.0 2.0 7.0 2.0 9.2 ns
txzeipir (3) 5.6 8.1 10.8 ns
tzxeipIr (3) 5.6 8.1 10.8 ns
toutcosibir (4) 0.5 4.0 0.5 6.0 _ _ ns
txzeiDIR (4) 4.6 7.1 - ns
tzxsiDIR (4) 4.6 7.1 — ns

Notes to tables:

(1) Alltiming 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 59 through 65 show EPF10K200E device internal and external
timing parameters.

Table 59. EPF10K200E Device LE Timing Microparameters (Part 1 of 2)  Note (1)

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

tLut 0.7 0.8 1.2 ns
toLuT 0.4 0.5 0.6 ns
trLuT 0.6 0.7 0.9 ns
tpACKED 0.3 0.5 0.7 ns
ten 0.4 0.5 0.6 ns
tcico 0.2 0.2 0.3 ns
tcGEN 0.4 0.4 0.6 ns
tcGENR 0.2 0.2 0.3 ns
teasc 0.7 0.8 1.2 ns
te 05 0.6 0.8 ns
tco 0.5 0.6 0.8 ns
tcome 0.4 0.6 0.8 ns
tsy 0.4 0.6 0.7 ns
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Table 62. EPF10K200E Device EAB Internal Timing Macroparameters (Part 2 0f2)  Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
teEABWCOMB 6.7 8.1 10.7 ns
{EABWCREG 6.6 8.0 10.6 ns
teasDD 4.0 5.1 6.7 ns
teABDATACO 0.8 1.0 1.3 ns
{EABDATASU 13 1.6 21 ns
tEABDATAH 0.0 0.0 0.0 ns
tEABWESU 0.9 1.1 15 ns
te ABWEH 0.4 05 0.6 ns
tEABWDSU 15 1.8 2.4 ns
te ABWDH 0.0 0.0 0.0 ns
tEABWASU 3.0 3.6 4.7 ns
tEABWAH 0.4 05 0.7 ns
teaBWO 3.4 4.4 5.8 ns
Table 63. EPF10K200E Device Interconnect Timing Microparameters Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max

tpin2ioE 4.2 4.6 5.7 ns
IpiNzLE 1.7 1.7 2.0 ns
{DIN2DATA 1.9 2.1 3.0 ns
IbcLk210E 25 2.9 4.0 ns
{bcLK2LE 1.7 1.7 2.0 ns
{SAMELAB 0.1 0.1 0.2 ns
tsAMEROW 2.3 2.6 3.6 ns
{SAMECOLUMN 25 2.7 4.1 ns
toIFFROW 4.8 5.3 7.7 ns
trworows 7.1 7.9 11.3 ns
t EPERIPH 7.0 7.6 9.0 ns
{ ABCARRY 0.1 0.1 0.2 ns
fLaBCASC 0.9 1.0 1.4 ns
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Additionally, the Altera software offers several features that help plan for
future device migration by preventing the use of conflicting 1/0 pins.

Table 81. /0 Counts for FLEX 10KA & FLEX 10KE Devices

FLEX 10KA FLEX 10KE
Device 1/0 Count Device I/0 Count
EPF10K30AF256 191 EPF10K30EF256 176
EPF10K30AF484 246 EPF10K30EF484 220
EPF10K50VB356 274 EPF10K50SB356 220
EPF10K50VF484 291 EPF10K50EF484 254
EPF10K50VF484 291 EPF10K50SF484 254
EPF10K100AF484 369 EPF10K100EF484 338

Configuration Schemes

The configuration data for a FLEX 10KE device can be loaded with one of
five configuration schemes (see Table 82), chosen on the basis of the target
application. An EPC1, EPC2, or EPC16 configuration device, intelligent
controller, or the JTAG port can be used to control the configuration of a
FLEX 10KE device, allowing automatic configuration on system
power-up.

Multiple FLEX 10KE 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. Additional
FLEX 10K, FLEX 10KA, FLEX 10KE, and FLEX 6000 devices can be
configured in the same serial chain.

Table 82. Data Sources for FLEX 10KE Configuration

Configuration Scheme

Data Source

Configuration device

EPC1, EPC2, or EPC16 configuration device

Passive serial (PS)

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

Passive parallel asynchronous (PPA)

Parallel data source

Passive parallel synchronous (PPS)

Parallel data source

JTAG

BitBlaster or ByteBlasterMV download cables, or
microprocessor with a Jam STAPL file or JBC file

98

Altera Corporation




FLEX 10KE Embedded Programmable Logic Devices Data Sheet

101 Innovation Drive
San Jose, CA 95134
(408) 544-7000
http://www.altera.com
Applications Hotline:
(800) 800-EPLD
Literature Services:
lit_req@altera.com

100

g
'-) Printed on Recycled Paper.

Copyright © 2003 Altera Corporation. All rights reserved. Altera, The Programmable Solutions Company, the
stylized Altera logo, specific device designations, and all other words and logos that are identified as
trademarks and/or service marks are, unless noted otherwise, the trademarks and service marks of Altera
Corporation in the U.S. and other countries. All other product or service names are the property of their
respective holders. Altera products are protected under numerous U.S. and foreign patents and pending
applications, maskwork rights, and copyrights. Altera warrants performance of its

semiconductor products to current specifications in accordance with Altera's standard

warranty, but reserves the right to make changes to any products and services at any time mu
without notice. Altera assumes no responsibility or liability arising out of the application —

or use of any information, product, or service described herein except as expressly agreed

to in writing by Altera Corporation. Altera customers are advised to obtain the latest

version of device specifications before relying on any published information and before

placing orders for products or services. 1.S. EN ISO 9001

Altera Corporation



