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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.
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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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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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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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When dedicated inputs drive non-inverted and inverted peripheral clears,
clock enables, and output enables, two signals on the peripheral control
bus will be used.

Tables 8 and 9 list the sources for each peripheral control signal, and show
how the output enable, clock enable, clock, and clear signals share

12 peripheral control signals. The tables also show the rows that can drive
global signals.

Table 8. Peripheral Bus Sources for EPF10K30E, EPF10K50E & EPF10K50S Devices
Peripheral EPF10K30E EPF10K50E
Control Signal EPF10K50S
CEO Row A Row A
CEl Row B Row B
OE2 Row C Row D
CE3 Row D Row F
CE4 Row E Row H
CES5 Row F Row J
CLKENAO/ CLKO/ GLOBALO Row A Row A
CLKENA1/ CE6/ GLOBAL1 Row B Row C
CLKENA2/ CLRO Row C Row E
CLKENA3/ CE7/ GLOBAL2 Row D Row G
CLKENA4/ CLR1 Row E Row |
CLKENA5/ CLK1/ GLOBAL3 Row F Row J

Altera Corporation 33
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Table 9. Peripheral Bus Sources for EPF10K100E, EPF10K130E, EPF10K200E & EPF10K200S Devices

Peripheral EPF10K100E EPF10K130E EPF10K200E
Control Signal EPF10K200S
OEO Row A Row C Row G
CEl Row C Row E Row |
OE2 Row E Row G Row K
CE3 Row L Row N Row R
OE4 Row | Row K Row O
CES Row K Row M Row Q
CLKENAO/ CLKO/ GLOBALO Row F Row H Row L
CLKENA1/ CE6/ GLOBAL1 Row D Row F Row J
CLKENA2/ CLRO Row B Row D Row H
CLKENA3/ CE7/ GLOBAL2 Row H Row J Row N
CLKENA4/ CLR1 Row J Row L Row P
CLKENAS5/ CLK1/ GLOBAL3 Row G Row | Row M

34

Signals on the peripheral control bus can also drive the four global signals,
referred to as GLOBALO through GLOBAL3 in Tables 8 and 9. An internally
generated signal can drive a global signal, providing the same low-skew,
low-delay characteristics as a signal driven by an input pin. An LE drives
the global signal by driving a row line that drives the peripheral bus,
which then drives the global signal. This feature is ideal for internally
generated clear or clock signals with high fan-out. However, internally
driven global signals offer no advantage over the general-purpose
interconnect for routing data signals. The dedicated input pin should be
driven to a known logic state (such as ground) and not be allowed to float.

The chip-wide output enable pin is an active-high pin (DEV_CE) that can
be used to tri-state all pins on the device. This option can be set in the
Altera software. On EPF10K50E and EPF10K200E devices, the built-in 1/0
pin pull-up resistors (which are active during configuration) are active
when the chip-wide output enable pin is asserted. The registers in the IOE
can also be reset by the chip-wide reset pin.

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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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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Table 22. FLEX 10KE 2.5-V Device DC Operating Conditions

Notes (6), (7)

Symbol Parameter Conditions Min Typ Max Unit

Vin High-level input 1.7,0.5 x Vg0 (8) 5.75 \%
voltage

Vi Low-level input -0.5 0.8, \%
voltage 0.3 % Vo (8)

VoH 3.3-V high-level TTL |Ioy =—8 mA DC, 24 \Y
output voltage Veeio =3.00V (9)

3.3-V high—level IOH =-0.1 mA DC, Vcc|o -0.2 \Y%
CMOS output voltage |Vccio =3.00V (9)
3.3-V high-level PCI  |Igy =-0.5 mA DC, 0.9 XVecio \Y
output voltage Veeio =3.00t03.60 V (9)
2.5-Vhigh-leveloutput | |54 =—-0.1 mA DC, 2.1 \%
voltage Veeio=2.30V(9)
loy =-1mADC, 2.0 \Y
Veeio=2.30V(9)
loy =—2mADC, 1.7 \Y
Veeio =230V (9)

VoL 3.3-V low-level TTL loL =12 mA DC, 0.45 \Y

output voltage Vcio =3.00V (10)
3.3-V low-level CMOS |15, = 0.1 mA DC, 0.2 \Y
output voltage Vo =3.00V (10)
3.3-V low-level PCI loL = 1.5 mADC, 0.1 xVeeio Y,
output voltage Vccio = 3.00 to 3.60 V
(10)
2.5-V low-level output |I5 = 0.1 mA DC, 0.2 \Y
voltage Vecio =2.30V (10)
loL =1 mADC, 0.4 v
VCCIO =230V (10)
loL =2mADC, 0.7 \Y
VCCIO =230V (10)

I Input pin leakage V| =Vcciomax 10 0V (11) -10 10 HA
current

loz Tri-stated I/O pin Vo = Veciomax 0 0V (11) -10 10 HA
leakage current

lcco V¢ supply current V| = ground, no load, no 5 mA
(standby) toggling inputs

V| = ground, no load, no 10 mA
toggling inputs (12)

Rcone | Value of /O pin pull-  |Veeio =3.0V (13) 20 50 k¥a
up resistor before and Vegio = 2.3V (13) 30 80 A
during configuration

Altera Corporation 49




FLEX 10KE Embedded Programmable Logic Devices Data Sheet

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



FLEX 10KE Embedded Programmable Logic Devices Data Sheet

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 38. EPF10K50E 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 1.0 14 ns
terEe 0.5 0.6 0.8 ns
tolr 0.5 0.6 0.8 ns
tcn 2.0 25 3.0 ns
toL 2.0 2.5 3.0 ns
Table 39. EPF10K50E Device IOE Timing Microparameters  Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tiop 2.2 2.4 3.3 ns
tioc 0.3 0.3 0.5 ns
tioco 1.0 1.0 1.4 ns
tiocome 0.0 0.0 0.2 ns
tiosu 1.0 1.2 1.7 ns
tion 0.3 0.3 0.5 ns
tocLr 0.9 1.0 1.4 ns
tops 0.8 0.9 1.2 ns
topz 0.3 0.4 0.7 ns
tops 3.0 35 3.5 ns
tyz 1.4 1.7 2.3 ns
trx1 1.4 1.7 2.3 ns
tzx2 0.9 1.2 1.8 ns
t7x3 3.6 4.3 4.6 ns
tiNREG 4.9 5.8 7.8 ns
tioFp 2.8 3.3 4.5 ns
tincomB 2.8 3.3 45 ns

Altera Corporation
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Table 50. EPF10K100E External Timing Parameters

Notes (1), (2)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
torRR 9.0 12.0 16.0 ns
tinsu (3) 2.0 25 3.3 ns
ting (3) 0.0 0.0 0.0 ns
toutco (3) 2.0 5.2 2.0 6.9 2.0 9.1 ns
tinsu (4) 2.0 2.2 - ns
tiny (4) 0.0 0.0 - ns
toutco (4) 0.5 3.0 0.5 4.6 - - ns
thcisu 3.0 6.2 - ns
tpciH 0.0 0.0 - ns
tpeico 2.0 6.0 2.0 6.9 - - ns
Table 51. EPF10K100E 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) 1.7 2.5 3.3 ns
tinvBIDIR (3) 0.0 0.0 0.0 ns
tinsuBiDIR (4) 2.0 2.8 - ns
tinngIDIR (4) 0.0 0.0 - ns
toutcosipir (3) 2.0 5.2 2.0 6.9 2.0 9.1 ns
txzeiDIR (3) 5.6 7.5 10.1 ns
tzxgiDIrR (3) 5.6 7.5 10.1 ns
toutcoBiDIR (4) 0.5 3.0 0.5 4.6 - — ns
txzeIDIR (4) 4.6 6.5 — ns
tzxgiDIR (4) 4.6 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.

76
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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 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 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
90 Altera Corporation
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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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Figure 31. FLEX 10KE Iccactive VS- Operating Frequency (Part 2 of 2)
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The FLEX 10KE architecture supports several configuration schemes. This
section summarizes the device operating modes and available device
configuration schemes.

Operating Modes

The FLEX 10KE architecture uses SRAM configuration elements that
require configuration data to be loaded every time the circuit powers up.
The process of physically loading the SRAM data into the device is called
configuration. Before configuration, as V¢ rises, the device initiates a
Power-On Reset (POR). This POR event clears the device and prepares it
for configuration. The FLEX 10KE POR time does not exceed 50 ps.

When configuring with a configuration device, refer to the respective
configuration device data sheet for POR timing information.
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During initialization, which occurs immediately after configuration, the
device resets registers, enables 1/0 pins, and begins to operate as a logic
device. The I/0 pins are tri-stated during power-up, and before and
during configuration. Together, the configuration and initialization
processes are called command mode; normal device operation is called user
mode.

SRAM configuration elements allow FLEX 10KE devices to be
reconfigured in-circuit by loading new configuration data into the device.
Real-time reconfiguration is performed by forcing the device into
command mode with a device pin, loading different configuration data,
reinitializing the device, and resuming user-mode operation. The entire
reconfiguration process requires less than 85 ms and can be used to
reconfigure an entire system dynamically. In-field upgrades can be
performed by distributing new configuration files.

Before and during configuration, all 170 pins (except dedicated inputs,
clock, or configuration pins) are pulled high by a weak pull-up resistor.

Programming Files

Despite being function- and pin-compatible, FLEX 10KE devices are not
programming- or configuration file-compatible with FLEX 10K or

FLEX 10KA devices. A design therefore must be recompiled before it is
transferred from a FLEX 10K or FLEX 10KA device to an equivalent
FLEX 10KE device. This recompilation should be performed both to create
a new programming or configuration file and to check design timing in
FLEX 10KE devices, which has different timing characteristics than
FLEX 10K or FLEX 10KA devices.

FLEX 10KE devices are generally pin-compatible with equivalent

FLEX 10KA devices. In some cases, FLEX 10KE devices have fewer 170
pins than the equivalent FLEX 10KA devices. Table 81 shows which
FLEX 10KE devices have fewer I/0 pins than equivalent FLEX 10KA
devices. However, power, ground, JTAG, and configuration pins are the
same on FLEX 10KA and FLEX 10KE devices, enabling migration from a
FLEX 10KA design to a FLEX 10KE design.
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