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APEX 20K Programmable Logic Device Family Data Sheet

Logic Element

The LE, the smallest unit of logic in the APEX 20K architecture, is compact
and provides efficient logic usage. Each LE contains a four-input LUT,

which is a function generator that can quickly implement any function of
four variables. In addition, each LE contains a programmable register and
carry and cascade chains. Each LE drives the local interconnect, MegaLAB
interconnect, and FastTrack Interconnect routing structures. See Figure 5.

Figure 5. APEX 20K Logic Element
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Each LE’s programmable register can be configured for D, T, JK, or SR
operation. The register’s clock and clear control signals can be driven by
global signals, general-purpose I/O pins, or any internal logic. For
combinatorial functions, the register is bypassed and the output of the
LUT drives the outputs of the LE.
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Figure 8. APEX 20K LE Operating Modes
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LEs in normal mode support register packing.

There are two LAB-wide clock enables per LAB.

When using the carry-in in normal mode, the packed register feature is unavailable.

A register feedback multiplexer is available on LE1 of each LAB.

The DATA1 and DATA2 input signals can supply counter enable, up or down control, or register feedback signals for
LEs other than the second LE in an LAB.

The LAB-wide synchronous clear and LAB wide synchronous load affect all registers in an LAB.

Altera Corporation
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Figure 9. APEX 20K Interconnect Structure
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A row line can be driven directly by LEs, IOEs, or ESBs in that row.
Further, a column line can drive a row line, allowing an LE, IOE, or ESB to
drive elements in a different row via the column and row interconnect.
The row interconnect drives the MegaLAB interconnect to drive LEs,
IOEs, or ESBs in a particular MegaLAB structure.

A column line can be directly driven by LEs, IOEs, or ESBs in that column.
A column line on a device’s left or right edge can also be driven by row
IOEs. The column line is used to route signals from one row to another. A
column line can drive a row line; it can also drive the MegalLAB
interconnect directly, allowing faster connections between rows.

Figure 10 shows how the FastTrack Interconnect uses the local
interconnect to drive LEs within MegaLAB structures.
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Figure 11 shows the intersection of a row and column interconnect, and
how these forms of interconnects and LEs drive each other.

Figure 11. Driving the FastTrack Interconnect
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APEX 20KE devices include an enhanced interconnect structure for faster
routing of input signals with high fan-out. Column I/O pins can drive the
FastRow interconnect, which routes signals directly into the local
interconnect without having to drive through the MegaLAB interconnect.
FastRow lines traverse two MegaLAB structures. Also, these pins can
drive the local interconnect directly for fast setup times. On EP20K300E
and larger devices, the FastRow interconnect drives the two MegaLLABs in
the top left corner, the two MegalLABs in the top right corner, the two
MegaLABS in the bottom left corner, and the two MegaLABs in the
bottom right corner. On EP20K200E and smaller devices, FastRow
interconnect drives the two MegaLABs on the top and the two MegaLABs
on the bottom of the device. On all devices, the FastRow interconnect
drives all local interconnect in the appropriate MegaLLABs except the local
interconnect on the side of the MegaLAB opposite the ESB. Pins using the
FastRow interconnect achieve a faster set-up time, as the signal does not
need to use a MegaLLAB interconnect line to reach the destination LE.
Figure 12 shows the FastRow interconnect.

Altera Corporation 23



APEX 20K Programmable Logic Device Family Data Sheet

Figure 13. Product-Term Logic in ESB
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Note to Figure 13:

(1) APEX 20KE devices have four dedicated clocks.
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Macrocells

APEX 20K macrocells can be configured individually for either sequential
or combinatorial logic operation. The macrocell consists of three
functional blocks: the logic array, the product-term select matrix, and the
programmable register.

Combinatorial logic is implemented in the product terms. The product-
term select matrix allocates these product terms for use as either primary
logic inputs (to the OR and XOR gates) to implement combinatorial
functions, or as parallel expanders to be used to increase the logic
available to another macrocell. One product term can be inverted; the
Quartus II software uses this feature to perform DeMorgan’s inversion for
more efficient implementation of wide OR functions. The Quartus II
software Compiler can use a NOT-gate push-back technique to emulate an
asynchronous preset. Figure 14 shows the APEX 20K macrocell.

Altera Corporation
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Input/OQutput Clock Mode

The input/output clock mode contains two clocks. One clock controls all
registers for inputs into the ESB: data input, WE, RE, read address, and
write address. The other clock controls the ESB data output registers. The
ESB also supports clock enable and asynchronous clear signals; these
signals also control the reading and writing of registers independently.
Input/output clock mode is commonly used for applications where the
reads and writes occur at the same system frequency, but require different
clock enable signals for the input and output registers. Figure 21 shows
the ESB in input/output clock mode.

Figure 21. ESB in Input/Output Clock Mode Note (1)
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Notes to Figure 21:
(1) Allregisters can be cleared asynchronously by ESB local interconnect signals, global signals, or the chip-wide reset.
(2) APEX 20KE devices have four dedicated clocks.

Single-Port Mode

The APEX 20K ESB also supports a single-port mode, which is used when
simultaneous reads and writes are not required. See Figure 22.
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For more information on APEX 20KE devices and CAM, see Application
Note 119 (Implementing High-Speed Search Applications with APEX CAM).

Driving Signals to the ESB

ESBs provide flexible options for driving control signals. Different clocks
can be used for the ESB inputs and outputs. Registers can be inserted
independently on the data input, data output, read address, write
address, WE, and RE signals. The global signals and the local interconnect
can drive the WE and RE signals. The global signals, dedicated clock pins,
and local interconnect can drive the ESB clock signals. Because the LEs
drive the local interconnect, the LEs can control the WE and RE signals and
the ESB clock, clock enable, and asynchronous clear signals. Figure 24
shows the ESB control signal generation logic.

Figure 24. ESB Control Signal Generation
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(1) APEX 20KE devices have four dedicated clocks.
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An ESB is fed by the local interconnect, which is driven by adjacent LEs
(for high-speed connection to the ESB) or the MegaLAB interconnect. The
ESB can drive the local, MegaLLAB, or FastTrack Interconnect routing
structure to drive LEs and IOEs in the same MegaLAB structure or
anywhere in the device.

Altera Corporation
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Figure 30. Specifications for the Incoming & Generated Clocks Note (1)

foakrfoike  tinoury bt ltokpey
feika i : :

—

Input
Clock

tr te to b £ tincLksT

toutputy

ClockLock
Generated
Clock

tO tO * tJITTER tO - tJITTER

Note to Figure 30:

(1) The tI parameter refers to the nominal input clock period; the tO parameter refers
to the nominal output clock period.

Table 15 summarizes the APEX 20K ClockLock and ClockBoost
parameters for -1 speed-grade devices.

Table 15. APEX 20K ClockLock & ClockBoost Parameters for -1 Speed-Grade Devices (Part 1 of 2)

Symbol Parameter Min Max Unit
fout Output frequency 25 180 MHz
foki (1) Input clock frequency (ClockBoost clock 25 180 (1) MHz
multiplication factor equals 1)

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

foLka Input clock frequency (ClockBoost clock 10 48 MHz
multiplication factor equals 4)

toutpuTy Duty cycle for ClockLock/ClockBoost-generated 40 60 %
clock

foLkpeV Input deviation from user specification in the 25,000 (3) PPM
Quartus Il software (ClockBoost clock
multiplication factor equals 1) (2)

tR Input rise time 5 ns

te Input fall time 5 ns

tLock Time required for ClockLock/ClockBoost to 10 us
acquire lock (4)

50 Altera Corporation
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Table 15. APEX 20K ClockLock & ClockBoost Parameters for -1 Speed-Grade Devices (Part 2 of 2)
Symbol Parameter Min Max Unit

tskEw Skew delay between related 500 ps
ClockLock/ClockBoost-generated clocks

tTTER Jitter on ClockLock/ClockBoost-generated clock 200 ps
(5)

tiINCLKSTB Input clock stability (measured between adjacent 50 ps
clocks)

Notes to Table 15:

(1) The PLL input frequency range for the EP20K100-1X device for 1x multiplication is 25 MHz to 175 MHz.

(2)  Allinput clock specifications must be met. The PLL may not lock onto an incoming clock if the clock specifications
are not met, creating an erroneous clock within the device.

(3) During device configuration, the ClockLock and ClockBoost circuitry is configured first. If the incoming clock is
supplied during configuration, the ClockLock and ClockBoost circuitry locks during configuration, because the lock
time is less than the configuration time.

(4) Thejitter specification is measured under long-term observation.
(5)  If the input clock stability is 100 ps, tjrreg is 250 ps.

Table 16 summarizes the APEX 20K ClockLock and ClockBoost
parameters for -2 speed grade devices.

Table 16. APEX 20K ClockLock & ClockBoost Parameters for -2 Speed Grade Devices

Symbol Parameter Min Max Unit
fout Output frequency 25 170 MHz
foLki Input clock frequency (ClockBoost clock multiplication 25 170 MHz
factor equals 1)

foLke Input clock frequency (ClockBoost clock multiplication 16 80 MHz
factor equals 2)

fCLK4 Input clock frequency (ClockBoost clock multiplication 10 34 MHz
factor equals 4)

toutpuTy Duty cycle for ClockLock/ClockBoost-generated clock 40 60 %

foLkDEV Input deviation from user specification in the Quartus Il 25,000 (2) PPM
software (ClockBoost clock multiplication factor equals
one) (1)

tR Input rise time 5 ns

tg Input fall time 5 ns

tLock Time required for ClockLock/ ClockBoost to acquire 10 us
lock (3)

tskew Skew delay between related ClockLock/ ClockBoost- 500 500 ps
generated clock

tyTTER Jitter on ClockLock/ ClockBoost-generated clock (4) 200 ps

tiNCLKSTB Input clock stability (measured between adjacent 50 ps
clocks)

Altera Corporation 51
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Notes to Tables 43 through 48:

(1)  This parameter is measured without using ClockLock or ClockBoost circuits.
(2) This parameter is measured using ClockLock or ClockBoost circuits.

Tables 49 through 54 describe fy 4 x LE Timing Microparameters, fy14x
ESB Timing Microparameters, fy14x Routing Delays, Minimum Pulse
Width Timing Parameters, External Timing Parameters, and External
Bidirectional Timing Parameters for EP20K30E APEX 20KE devices.

Table 49. EP20K30E fyy LE Timing Microparameters
Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
tsu 0.01 0.02 0.02 ns
ty 0.11 0.16 0.23 ns
tco 0.32 0.45 0.67 ns
tLUT 0.85 1.20 1.77 ns
82 Altera Corporation
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Table 52. EP20K30E Minimum Pulse Width Timing Parameters

Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
toH 0.55 0.78 1.15 ns
toL 0.55 0.78 1.15 ns
tcLrP 0.22 0.31 0.46 ns
tPREP 0.22 0.31 0.46 ns
tESBCH 0.55 0.78 1.15 ns
tESBCL 0.55 0.78 1.15 ns
tESBWP 1.43 2.01 2.97 ns
tESBRP 1.15 1.62 2.39 ns
Table 53. EP20K30E External Timing Parameters
Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
tinsu 2.02 2.13 2.24 ns
tiNH 0.00 0.00 0.00 ns
toutco 2.00 4.88 2.00 5.36 2.00 5.88 ns
thSUPLL 2.11 2.23 - ns
thHPLL 0.00 0.00 - ns
toutcoprLL 0.50 2.60 0.50 2.88 - - ns
Table 54. EP20K30E External Bidirectional Timing Parameters
Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
tINSUBIDIF( 1.85 1.77 1.54 ns
thHBIDlR 0.00 0.00 0.00 ns
tOUTCOBlDlR 2.00 4.88 2.00 5.36 2.00 5.88 ns
tXZB|D|R 7.48 8.46 9.83 ns
tZXBlDlR 7.48 8.46 9.83 ns
tiNsuBIDIRPLL 4.12 4.24 - ns
YNHBIDIRPLL 0.00 0.00 - ns
touTcoBIDIRPLL 0.50 2.60 0.50 2.88 - - ns
txzBIDIRPLL 5.21 5.99 - ns
tzXBIDIRPLL 5.21 5.99 - ns
84 Altera Corporation
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Tables 55 through 60 describe f4x LE Timing Microparameters, fp14x
ESB Timing Microparameters, f14x Routing Delays, Minimum Pulse
Width Timing Parameters, External Timing Parameters, and External
Bidirectional Timing Parameters for EP20K60E APEX 20KE devices.

Table 55. EP20K60E fyy LE Timing Microparameters

Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
tsu 0.17 0.15 0.16 ns
ty 0.32 0.33 0.39 ns
tco 0.29 0.40 0.60 ns
tLUT 0.77 1.07 1.59 ns
Altera Corporation 85
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Table 74. EP20K200E fy4y ESB Timing Microparameters

Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
tesBARC 1.68 2.06 2.24 ns
tesBsRc 2.27 2.77 3.18 ns
tesBawc 3.10 3.86 4.50 ns
tesBswe 2.90 3.67 4.21 ns
tesBwASU 0.55 0.67 0.74 ns
tESBWAH 0.36 0.46 0.48 ns
tesBwDSU 0.69 0.83 0.95 ns
tesBWDH 0.36 0.46 0.48 ns
tesBRASU 1.61 1.90 2.09 ns
tesBRAH 0.00 0.00 0.01 ns
tesBWESU 1.42 1.71 2.01 ns
tesBWEH 0.00 0.00 0.00 ns
tesBDATASU -0.06 -0.07 0.05 ns
tESBDATAH 0.13 0.13 0.13 ns
tESBWADDRSU 0.11 0.13 0.31 ns
tESBRADDRSU 0.18 0.23 0.39 ns
tesBDATACO1 1.09 1.35 1.51 ns
tESBDATACO2 2.19 2.75 3.22 ns
tEsBDD 2.75 3.41 4.03 ns
tep 1.58 1.97 2.33 ns
tPTERMSU 1.00 1.22 1.51 ns
tpTERMCO 1.10 1.37 1.09 ns
Table 75. EP20K200E fyy Routing Delays
Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
trq4 0.25 0.27 0.29 ns
tes.00 1.02 1.20 1.41 ns
teoos 1.99 2.23 2.53 ns
Altera Corporation 95
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Table 80. EP20K300E fy4x ESB Timing Microparameters

Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
tEsBARC 1.79 2.44 3.25 ns
tesBsRC 2.40 3.12 4.01 ns
tesBawc 3.41 4.65 6.20 ns
teseswc 3.68 4.68 5.93 ns
tesBwaAsU 1.55 2.12 2.83 ns
tespwAH 0.00 0.00 0.00 ns
tesBwDsU 1.71 2.33 3.11 ns
teSBWDH 0.00 0.00 0.00 ns
tEsBRASU 1.72 2.34 3.13 ns
tesBRAH 0.00 0.00 0.00 ns
tesBWESU 1.63 2.36 3.28 ns
teSBWENH 0.00 0.00 0.00 ns
tesBDATASU 0.07 0.39 0.80 ns
tESBDATAH 0.13 0.13 0.13 ns
tESBWADDRSU 0.27 0.67 1.17 ns
tESBRADDRSU 0.34 0.75 1.28 ns
tesBDATACO1 1.03 1.20 1.40 ns
tesBDATACO2 2.33 3.18 4.24 ns
tesBDD 3.41 4.65 6.20 ns
tep 1.68 2.29 3.06 ns
thTERMSU 0.96 1.48 2.14 ns
tpTERMCO 1.05 1.22 1.42 ns

Table 81. EP20K300E fy,x Routing Delays

Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
tr1-a 0.22 0.24 0.26 ns
tF5—20 1.33 1.43 1.58 ns
troos 3.63 3.93 4.35 ns
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Table 90. EP20K400E External Bidirectional Timing Parameters

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

tNSUBIDIR 2.93 3.23 3.44 ns
YNHBIDIR 0.00 0.00 0.00 ns
loUTCOBIDIR 2.00 5.25 2.00 5.79 2.00 6.32 ns
tyzBIDIR 5.95 6.77 712 ns
tzxBIDIR 5.95 6.77 7.12 ns
YINSUBIDIRPLL 4.31 4.76 - ns
YNHBIDIRPLL 0.00 0.00 - ns
loUTCOBIDIRPLL 0.50 2.25 0.50 2.45 - - ns
tyZBIDIRPLL 2.94 3.43 - ns
tyYBIDIRPLL 2.94 3.43 - ns

Tables 91 through 96 describe f4x LE Timing Microparameters, fp14x
ESB Timing Microparameters, f14x Routing Delays, Minimum Pulse
Width Timing Parameters, External Timing Parameters, and External
Bidirectional Timing Parameters for EP20K600E APEX 20KE devices.

Table 91. EP20K600E fyy LE Timing Microparameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tsu 0.16 0.16 0.17 ns
ty 0.29 0.33 0.37 ns
tco 0.65 0.38 0.49 ns
tLUT 0.70 1.00 1.30 ns
Altera Corporation 103
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Table 92. EP20K600E fy4x ESB Timing Microparameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tesBaRC 1.67 2.39 3.11 ns
tesBSRC 2.27 3.07 3.86 ns
tesBawc 3.19 4.56 5.93 ns
teseswc 3.51 4.62 5.72 ns
tesBwaAsu 1.46 2.08 2.70 ns
tespwAH 0.00 0.00 0.00 ns
tesBwDsU 1.60 2.29 2.97 ns
teSBWDH 0.00 0.00 0.00 ns
tEsBRASU 1.61 2.30 2.99 ns
tesBRAH 0.00 0.00 0.00 ns
teSBWESU 1.49 2.30 3.11 ns
teSBWENH 0.00 0.00 0.00 ns
tesBDATASU -0.01 0.35 0.71 ns
tESBDATAH 0.13 0.13 0.13 ns
tESBWADDRSU 0.19 0.62 1.06 ns
tESBRADDRSU 0.25 0.71 117 ns
tesBDATACO1 1.01 1.19 1.37 ns
tesBDATACO2 2.18 3.12 4.05 ns
tesBDD 3.19 4.56 5.93 ns
tep 1.57 2.25 2.92 ns
tPTERMSU 0.85 1.43 2.01 ns
tpTERMCO 1.03 1.21 1.39 ns

Table 93. EP20K600E fy,y Routing Delays

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tr1-a 0.22 0.25 0.26 ns
t’:5_20 1.26 1.39 1.52 ns
tF20+ 3.51 3.88 4.26 ns
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Table 94. EP20K600E Minimum Pulse Width Timing Parameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
ton 2.00 2.50 2.75 ns
toL 2.00 2.50 2.75 ns
tcLrp 0.18 0.26 0.34 ns
tPREP 0.18 0.26 0.34 ns
tESBCH 2.00 2.50 2.75 ns
tESBCL 2.00 2.50 2.75 ns
tESBWP 1.17 1.68 2.18 ns
tESBRP 0.95 1.35 1.76 ns
Table 95. EP20K600E External Timing Parameters
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
t|NSU 2.74 2.74 2.87 ns
tin 0.00 0.00 0.00 ns
toutco 2.00 5.51 2.00 6.06 2.00 6.61 ns
tINSUPLL 1.86 1.96 - ns
thHPLL 0.00 0.00 - ns
tOUTCOPLL 0.50 2.62 0.50 2.91 - - ns
Table 96. EP20K600E External Bidirectional Timing Parameters
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
thSUBlDlR 0.64 0.98 1.08 ns
thHBlDlR 0.00 0.00 0.00 ns
tOUTCOB|D| R 2.00 5.51 2.00 6.06 2.00 6.61 ns
tXZBlDlR 6.10 6.74 710 ns
tZXBlDIF{ 6.10 6.74 7.10 ns
YINSUBIDIRPLL 2.26 2.68 - ns
YNHBIDIRPLL 0.00 0.00 - ns
tOUTCOBlDl RPLL 0.50 2.62 0.50 2.91 - - ns
tXZBlDlRPLL 3.21 3.59 - ns
tZXBlDlRPLL 3.21 3.59 - ns
Altera Corporation 105
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Tables 97 through 102 describe f14x LE Timing Microparameters, fj;4x
ESB Timing Microparameters, fy14x Routing Delays, Minimum Pulse
Width Timing Parameters, External Timing Parameters, and External
Bidirectional Timing Parameters for EP20K1000E APEX 20KE devices.

Table 97. EP20K1000E fy,x LE Timing Microparameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tsu 0.25 0.25 0.25 ns
ty 0.25 0.25 0.25 ns
tco 0.28 0.32 0.33 ns
tLuT 0.80 0.95 1.13 ns
106 Altera Corporation
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Table 104. EP20K1500E fyy ESB Timing Microparameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tesBARC 1.78 2.02 1.95 ns
tesBsRC 2,52 2.91 3.14 ns
tesBAWC 3.52 4.11 4.40 ns
teseswe 3.23 3.84 4.16 ns
tesBwASU 0.62 0.67 0.61 ns
tesBWAH 0.41 0.55 0.55 ns
tesBwbsu 0.77 0.79 0.81 ns
tesBwDH 0.41 0.55 0.55 ns
tesBRASU 1.74 1.92 1.85 ns
teSBRAH 0.00 0.01 0.23 ns
tesBwEsU 2.07 2.28 2.41 ns
tesBWEH 0.00 0.00 0.00 ns
tESBDATASU 0.25 0.27 0.29 ns
tESBDATAH 0.13 0.13 0.13 ns
tESBWADDRSU 0.1 0.04 0.11 ns
tESBRADDRSU 0.14 0.11 0.16 ns
tESBDATACO1 1.29 1.50 1.63 ns
teseDATACO2 2.55 2.99 3.22 ns
tesBDD 3.12 3.57 3.85 ns
tpp 1.84 2.13 2.32 ns
tpTERMSU 1.08 1.19 1.32 ns
tpTERMCO 1.31 1.53 1.66 ns

Table 105. EP20K1500E fy,x Routing Delays

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tr1-a 0.28 0.28 0.28 ns
t’:s_zo 1.36 1.50 1.62 ns
troos 4.43 4.48 5.07 ns
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Table 110. Selectable I/0 Standard Output Delays
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max Min
LVCMOS 0.00 0.00 0.00 ns
LVTTL 0.00 0.00 0.00 ns
25V 0.00 0.09 0.10 ns
1.8V 2.49 2.98 3.03 ns
PCI —0.03 0.17 0.16 ns
GTL+ 0.75 0.75 0.76 ns
SSTL-3 Class | 1.39 1.51 1.50 ns
SSTL-3 Class Il 1.11 1.23 1.23 ns
SSTL-2 Class | 1.35 1.48 1.47 ns
SSTL-2 Class Il 1.00 1.12 1.12 ns
LVDS —0.48 —0.48 -0.48 ns
CTT 0.00 0.00 0.00 ns
AGP 0.00 0.00 0.00 ns
Power To estimate device power consumption, use the interactive power
. calculator on the Altera web site at http://www.altera.com.
Consumption
Confi gu ration & The APEX 20K architecture supports several configuration schemes. This
. section summarizes the device operating modes and available device
0 IJ e rat ion configuration schemes.

Altera Corporation

Operating Modes

The APEX architecture uses SRAM configuration elements that require
configuration data to be loaded each time the circuit powers up. The
process of physically loading the SRAM data into the device is called
configuration. During initialization, which occurs immediately after
configuration, the device resets registers, enables I/O pins, and begins to
operate as a logic device. The I/O 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.

Before and during device configuration, all I/O pins are pulled to Vo
by a built-in weak pull-up resistor.
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