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FLEX 10KE Embedded Programmable Logic Devices Data Sheet

Altera Corporation

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.



FLEX 10KE Embedded Programmable Logic Devices Data Sheet

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.
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When used as RAM, each EAB can be configured in any of the following
sizes: 256 x 16, 512 x 8, 1,024 x 4, or 2,048 x 2 (see Figure 5).

Figure 5. FLEX 10KE EAB Memory Configurations
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Larger blocks of RAM are created by combining multiple EABs. For
example, two 256 x 16 RAM blocks can be combined to form a 256 x 32
block; two 512 x 8 RAM blocks can be combined to form a 512 x 16 block

(see Figure 6).

Figure 6. Examples of Combining FLEX 10KE EABs
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If necessary, all EABs in a device can be cascaded to form a single RAM
block. EABs can be cascaded to form RAM blocks of up to 2,048 words
without impacting timing. The Altera software automatically combines
EABs to meet a designer’s RAM specifications.

14 Altera Corporation
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EABs provide flexible options for driving and controlling clock signals.
Different clocks and clock enables can be used for reading and writing to
the EAB. Registers can be independently inserted on the data input, EAB
output, write address, write enable signals, read address, and read enable
signals. The global signals and the EAB local interconnect can drive write
enable, read enable, and clock enable signals. The global signals,
dedicated clock pins, and EAB local interconnect can drive the EAB clock
signals. Because the LEs drive the EAB local interconnect, the LEs can
control write enable, read enable, clear, clock, and clock enable signals.

An EAB is fed by a row interconnect and can drive out to row and column
interconnects. Each EAB output can drive up to two row channels and up
to two column channels; the unused row channel can be driven by other
LEs. This feature increases the routing resources available for EAB
outputs (see Figures 2 and 4). The column interconnect, which is adjacent
to the EAB, has twice as many channels as other columns in the device.

Logic Array Block

An LAB consists of eight LEs, their associated carry and cascade chains,
LAB control signals, and the LAB local interconnect. The LAB provides
the coarse-grained structure to the FLEX 10KE architecture, facilitating
efficient routing with optimum device utilization and high performance
(see Figure 7).

15
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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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Figure 9 shows how an n-bit full adder can be implemented inn + 1 LEs
with the carry chain. One portion of the LUT generates the sum of two bits
using the input signals and the carry-in signal; the sum is routed to the
output of the LE. The register can be bypassed for simple adders or used
for an accumulator function. Another portion of the LUT and the carry
chain logic generates the carry-out signal, which is routed directly to the
carry-in signal of the next-higher-order bit. The final carry-out signal is
routed to an LE, where it can be used as a general-purpose signal.

Figure 9. FLEX 10KE Carry Chain Operation (n-Bit Full Adder)
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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




FLEX 10KE Embedded Programmable Logic Devices Data Sheet
Figure 15. FLEX 10KE Bidirectional I/O Registers
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All FLEX 10KE devices (except the EPF10K50E and EPF10K200E devices) have a programmable input delay buffer
on the input path.

Altera Corporation

31



FLEX 10KE Embedded Programmable Logic Devices Data Sheet

Tables 12 and 13 summarize the ClockLock and ClockBoost parameters
for -1 and -2 speed-grade devices, respectively.

Table 12. ClockLock & ClockBoost Parameters for -1 Speed-Grade Devices
Symbol Parameter Condition Min Typ Max Unit

tr Input rise time 5 ns

te Input fall time 5 ns

tinDUTY Input duty cycle 40 60 %

folke Input clock frequency (ClockBoost 25 180 MHz
clock multiplication factor equals 1)

feLke Input clock frequency (ClockBoost 16 90 MHz
clock multiplication factor equals 2)

feLkDEV Input deviation from user 25,000 (2) PPM
specification in the MAX+PLUS II
software (1)

tinciksTe | 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- [ tycLksTe < 100 250 ps
generated clock (4) tineLksTa < 50 200 (4) ps

toutputy | Duty cycle for ClockLock or 40 50 60 %
ClockBoost-generated clock

40 Altera Corporation
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Table 17. 32-Bit IDCODE for FLEX 10KE Devices ~ Note (1)
Device IDCODE (32 Bits)
Version | Part Number (16 Bits) | Manufacturer’s | 1 (1 Bit)
(4 Bits) Identity (11 Bits) | (2)
EPF10K30E | 0001 |0001 0000 0011 0000| 00001101110 1
EPF10K50E | 0001 {0001 0000 0101 0000| 00001101110 1
EPF10K50S
EPF10K100E | 0010 |0000 0001 0000 0000 | 00001101110 1
EPF10K130E | 0001 |0000 0001 0011 0000 | 00001101110 1
EPF10K200E | 0001 |0000 0010 0000 0000 | 00001101110 1
EPF10K200S
Notes:

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

FLEX 10KE devices include weak pull-up resistors on the JTAG pins.

- For more information, see the following documents:

m  Application Note 39 (IEEE Std. 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

Altera Corporation 45
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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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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 34. EPF10K30E 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 8.8 ns
tEABRCOMB 6.4 7.6 8.8 ns
{EABRCREG 4.4 5.1 6.0 ns
teABWP 25 2.9 3.3 ns
teABWCOMB 6.0 7.0 8.0 ns
{EABWCREG 6.8 7.8 9.0 ns
teABDD 5.7 6.7 7.7 ns
teABDATACO 0.8 0.9 1.1 ns
tEABDATASU 15 1.7 2.0 ns
tEABDATAH 0.0 0.0 0.0 ns
tEABWESU 1.3 1.4 17 s
tEABWEN 0.0 0.0 0.0 ns
teABWDSU 15 17 2.0 ns
tEABWDH 0.0 0.0 0.0 ns
tEABWASU 3.0 3.6 4.3 ns
tEABWAH 0.5 0.5 0.4 ns
teABWO 5.1 6.0 6.8 ns

66
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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
tops 4.0 5.6 7.5 ns
txz 2.8 4.1 5.5 ns
trx1 2.8 4.1 55 ns
trxo 2.8 4.1 5.5 ns
trxs 4.0 5.6 7.5 ns
tiNREG 25 3.0 4.1 ns
tiorD 0.4 0.5 0.6 ns
tincoMB 0.4 0.5 0.6 ns
Table 54. EPF10K130E Device EAB Internal Microparameters (Part 1 of 2)  Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tEABDATAL 15 2.0 2.6 ns
teABDATA2 0.0 0.0 0.0 ns
tEABWEL 15 2.0 2.6 ns
tEABWE2 0.3 0.4 0.5 ns
teABREL 0.3 0.4 0.5 ns
teABRE2 0.0 0.0 0.0 ns
teABCLK 0.0 0.0 0.0 ns
teaBCO 0.3 0.4 0.5 ns
tEABBYPASS 0.1 0.1 0.2 ns
teABSU 0.8 1.0 1.4 ns
teaBH 0.1 0.2 0.2 ns
tEABCLR 0.3 0.4 0.5 ns
tan 4.0 5.0 6.6 ns
typ 2.7 35 4.7 ns
tpp 1.0 1.3 1.7 ns
twosu 1.0 1.3 1.7 ns
twDH 0.2 0.2 0.3 ns
twasu 16 2.1 2.8 ns
twan 16 21 2.8 ns
tRAaSU 3.0 3.9 5.2 ns
tRAH 0.1 0.1 0.2 ns
two 15 2.0 2.6 ns
78 Altera Corporation
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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 59. EPF10K200E Device LE Timing Microparameters (Part2 of 2)  Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
ty 0.9 1.1 15 ns
tpRE 0.5 0.6 0.8 ns
tolr 0.5 0.6 0.8 ns
ten 2.0 25 3.0 ns
toL 2.0 25 3.0 ns
Table 60. EPF10K200E Device IOE Timing Microparameters ~ Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tiop 1.6 1.9 2.6 ns
tioc 0.3 0.3 0.5 ns
tioco 1.6 1.9 2.6 ns
HocoMB 0.5 0.6 0.8 ns
tosu 0.8 0.9 1.2 ns
tion 0.7 0.8 11 ns
tiocLr 0.2 0.2 0.3 ns
tops 0.6 0.7 0.9 ns
top2 0.1 0.2 0.7 ns
tops 25 3.0 3.9 ns
tyz 4.4 5.3 7.1 ns
trx1 4.4 5.3 7.1 ns
trxo 3.9 4.8 6.9 ns
trxs 6.3 7.6 10.1 ns
tNREG 4.8 5.7 7.7 ns
tiorD 15 1.8 2.4 ns
tNCOME 15 1.8 2.4 ns
82 Altera Corporation
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Table 61. EPF10K200E Device EAB Internal Microparameters Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
lEABDATAL 2.0 2.4 3.2 ns
lEABDATAL 0.4 0.5 0.6 ns
teABWEL 1.4 1.7 2.3 ns
tEABWE? 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
lEABBYPASS 0.0 0.1 0.1 ns
teaBSU 0.9 11 15 ns
teaBH 0.4 0.5 0.6 ns
teABCLR 0.8 0.9 1.2 ns
tan 3.1 3.7 4.9 ns
twp 3.3 4.0 5.3 ns
trp 0.9 1.1 15 ns
twosu 0.9 1.1 15 ns
twpH 0.1 0.1 0.1 ns
twasu 1.3 1.6 21 ns
twan 2.1 25 33 ns
trasU 2.2 2.6 35 ns
trAH 0.1 0.1 0.2 ns
two 2.0 2.4 3.2 ns
tbp 2.0 2.4 3.2 ns
teaBOUT 0.0 0.1 0.1 ns
teasCH 1.5 2.0 25 ns
teaBCL 3.3 4.0 5.3 ns
Table 62. EPF10K200E Device EAB Internal Timing Macroparameters (Part 1 of 2)  Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tEABAA 5.1 6.4 8.4 ns
teaBRCOMB 5.1 6.4 8.4 ns
lEABRCREG 4.8 5.7 7.6 ns
teaBWP 3.3 4.0 5.3 ns

Altera Corporation
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Table 64. EPF10K200E External Timing Parameters

Notes (1), (2)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
torR 10.0 12.0 16.0 ns
t|NSU 2.8 3.4 4.4 ns
t|NH 0.0 0.0 0.0 ns
tOUTCO 2.0 45 2.0 5.3 2.0 7.8 ns
tPC|SU 3.0 6.2 - ns
tPClH 0.0 0.0 - ns
tpc|co 2.0 6.0 2.0 8.9 - - ns
Table 65. EPF10K200E External Bidirectional Timing Parameters ~ Notes (1), (2)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tiNSUBIDIR 3.0 4.0 55 ns
t|NHB|D|R 0.0 0.0 0.0 ns
tOUTCOB|D|R 2.0 4.5 2.0 5.3 2.0 7.8 ns
tXZBlDlR 8.1 9.5 13.0 ns
t7%BIDIR 8.1 9.5 13.0 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.

Tables 66 through 79 show EPF10K50S and EPF10K200S device external
timing parameters.

Table 66. EPF10K50S 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 0.6 0.8 11 ns
toLuT 0.5 0.6 0.8 ns
trLuT 0.6 0.7 0.9 ns
tpACKED 0.2 0.3 0.4 ns
ten 0.6 0.7 0.9 ns
tcico 0.1 0.1 0.1 ns
tcaen 0.4 0.5 0.6 ns

Altera Corporation
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Table 77. EPF10K200S Device Interconnect Timing Microparameters (Part 2 0f2)  Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
t ABCASC 0.5 1.0 14 ns

Table 78. EPF10K200S External Timing Parameters ~ Note (1)

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

tbRR 9.0 12.0 16.0 ns
tinsu (2) 3.1 3.7 4.7 ns
ting (2) 0.0 0.0 0.0 ns
toutco () 2.0 3.7 2.0 4.4 2.0 6.3 ns
tinsu(3) 21 2.7 - ns
tinn (3) 0.0 0.0 - ns
toutco(3) 0.5 2.7 0.5 3.4 - - ns
tpcisu 3.0 4.2 - ns
tpciH 0.0 0.0 - ns
tpcico 2.0 6.0 2.0 8.9 - - ns

Table 79. EPF10K200S External Bidirectional Timing Parameters ~ Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tinsusioir (2) 2.3 3.4 4.4 ns
tinHBIDIR (2) 0.0 0.0 0.0 ns
tinsusiDIr (3) 33 4.4 - ns
tinHgiDIR (3) 0.0 0.0 — ns
toutcosiDir (2) 2.0 37 2.0 4.4 2.0 6.3 ns
txzeiDIR (2) 6.9 7.6 9.2 ns
tzxgiDIR (2) 5.9 6.6 - ns
toutcosipir (3) 0.5 2.7 0.5 3.4 _ _ s
txzeiDIr (3) 6.9 7.6 9.2 ns
tzxeDIR (3) 5.9 6.6 - ns

Notes to tables:

(1) Alltiming parameters are described in Tables 24 through 30 in this data sheet.

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