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Table 5. FLEX 10KE Performance

Application Resources Used Performance Units
LEs EABs | -1 Speed Grade | -2 Speed Grade | -3 Speed Grade

16-bit loadable counter 16 285 250 200 MHz
16-bit accumulator 16 0 285 250 200 MHz
16-to-1 multiplexer (1) 10 0 35 4.9 7.0 ns
16-bit multiplier with 3-stage 592 0 156 131 93 MHz
pipeline (2)
256 x 16 RAM read cycle 0 1 196 154 118 MHz
speed (2)
256 x 16 RAM write cycle 0 1 185 143 106 MHz
speed (2)

Notes:
1)
(2

This application uses combinatorial inputs and outputs.
This application uses registered inputs and outputs.

Table 6 shows FLEX 10KE performance for more complex designs. These
designs are available as Altera MegaCore® functions.

Table 6. FLEX 10KE Performance for Complex Designs

Application LEs Used Performance Units
-1 Speed Grade | -2 Speed Grade | -3 Speed Grade

8-bit, 16-tap parallel finite impulse 597 192 156 116 MSPS
response (FIR) filter
8-bit, 512-point fast Fourier 1,854 234 28.7 38.9 us (1)
transform (FFT) function 113 92 68 MHz
al16450 universal asynchronous 342 36 28 20.5 MHz
receiver/transmitter (UART)

Note:
1)

required = ceiling [log 2 (points)/2] x [points +14 + ceiling]

Altera Corporation

These values are for calculation time. Calculation time = number of clocks required/f,,«. Number of clocks
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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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256 x 16 512x8 1,024 x4 2,048 x 2

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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Figure 7. FLEX 10KE LAB
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(1) EPF10K30E, EPF10K50E, and EPF10K50S devices have 22 inputs to the LAB local interconnect channel from the
row; EPF10K100E, EPF10K130E, EPF10K200E, and EPF10K200S devices have 26.

(2) EPF10K30E, EPF10K50E, and EPF10K50S devices have 30 LAB local interconnect channels; EPF10K100E,
EPF10K130E, EPF10K200E, and EPF10K200S devices have 34.

16 Altera Corporation



FLEX 10KE Embedded Programmable Logic Devices Data Sheet

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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Cascade Chain

With the cascade chain, the FLEX 10KE architecture can implement
functions that have a very wide fan-in. Adjacent LUTSs can be used to
compute portions of the function in parallel; the cascade chain serially
connects the intermediate values. The cascade chain can use a logical AND
or logical OR (via De Morgan’s inversion) to connect the outputs of
adjacent LEs. An a delay as low as 0.6 ns per LE, each additional LE
provides four more inputs to the effective width of a function. Cascade
chain logic can be created automatically by the Altera Compiler during
design processing, or manually by the designer during design entry.

Cascade chains longer than eight bits are implemented automatically by
linking several LABs together. For easier routing, a long cascade chain
skips every other LAB in a row. A cascade chain longer than one LAB
skips either from even-numbered LAB to even-numbered LAB, or from
odd-numbered LAB to odd-numbered LAB (e.g., the last LE of the first
LAB in a row cascades to the first LE of the third LAB). The cascade chain
does not cross the center of the row (e.g., in the EPF10K50E device, the
cascade chain stops at the eighteenth LAB and a new one begins at the
nineteenth LAB). This break is due to the EAB’s placement in the middle
of the row.

Figure 10 shows how the cascade function can connect adjacent LEs to
form functions with a wide fan-in. These examples show functions of

4n variables implemented with n LEs. The LE delay is 0.9 ns; the cascade
chain delay is 0.6 ns. With the cascade chain, 2.7 ns are needed to decode
a 16-bit address.

Figure 10. FLEX 10KE Cascade Chain Operation
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LE Operating Modes
The FLEX 10KE LE can operate in the following four modes:

Normal mode
Arithmetic mode
Up/down counter mode
Clearable counter mode

Each of these modes uses LE resources differently. In each mode, seven
available inputs to the LE—the four data inputs from the LAB local
interconnect, the feedback from the programmable register, and the
carry-in and cascade-in from the previous LE—are directed to different
destinations to implement the desired logic function. Three inputs to the
LE provide clock, clear, and preset control for the register. The Altera
software, in conjunction with parameterized functions such as LPM and
DesignWare functions, automatically chooses the appropriate mode for
common functions such as counters, adders, and multipliers. If required,
the designer can also create special-purpose functions that use a specific
LE operating mode for optimal performance.

The architecture provides a synchronous clock enable to the register in all
four modes. The Altera software can set DATAL to enable the register
synchronously, providing easy implementation of fully synchronous
designs.

21
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Asynchronous Clear

The flipflop can be cleared by either LABCTRL1 or LABCTRLZ2. In this
mode, the preset signal is tied to VCC to deactivate it.

Asynchronous Preset

An asynchronous preset is implemented as an asynchronous load, or with
an asynchronous clear. If DATA3 is tied to VCC, asserting LABCTRL1
asynchronously loads a one into the register. Alternatively, the Altera
software can provide preset control by using the clear and inverting the
input and output of the register. Inversion control is available for the
inputs to both LEs and IOEs. Therefore, if a register is preset by only one
of the two LABCTRL signals, the DATAS input is not needed and can be
used for one of the LE operating modes.

Asynchronous Preset & Clear

When implementing asynchronous clear and preset, LABCTRL1 controls
the preset and LABCTRL2 controls the clear. DATA3 is tied to VCC, so that
asserting LABCTRL1 asynchronously loads a one into the register,

effectively presetting the register. Asserting LABCTRL?2 clears the register.

Asynchronous Load with Clear

When implementing an asynchronous load in conjunction with the clear,
LABCTRL1 implements the asynchronous load of DATA3 by controlling
the register preset and clear. LABCTRL2 implements the clear by
controlling the register clear; LABCTRL2 does not have to feed the preset
circuits.

Asynchronous Load with Preset

When implementing an asynchronous load in conjunction with preset, the
Altera software provides preset control by using the clear and inverting
the input and output of the register. Asserting LABCTRL2 presets the
register, while asserting LABCTRL1 loads the register. The Altera software
inverts the signal that drives DATA3 to account for the inversion of the
register’s output.

Asynchronous Load without Preset or Clear

When implementing an asynchronous load without preset or clear,
LABCTRL1 implements the asynchronous load of DATA3 by controlling
the register preset and clear.

Altera Corporation
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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 30. EAB Synchronous Timing Waveforms
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Tables 31 through 37 show EPF10K30E device internal and external
timing parameters.

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

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

Min Max Min Max Min Max

tLut 0.7 0.8 11 ns
toLuT 0.5 0.6 0.8 ns
trLUT 0.6 0.7 1.0 ns
tpACKED 0.3 0.4 0.5 ns
ten 0.6 0.8 1.0 ns
tcico 0.1 0.1 0.2 ns
tcGEN 0.4 0.5 0.7 ns
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Table 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 37. EPF10K30E 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) 2.8 3.9 5.2 ns
tinngiDIR (3) 0.0 0.0 0.0 ns
tinsuBiDIR (4) 3.8 4.9 - ns
tinneiDIR (4) 0.0 0.0 _ ns
toutcosipir (3) 2.0 4.9 2.0 5.9 2.0 7.6 ns
txzeiDr (3) 6.1 7.5 9.7 ns
tzxsiDIr (3) 6.1 7.5 9.7 ns
toutcosipir (4) 0.5 3.9 0.5 4.9 - - ns
txziDIr (4) 5.1 6.5 — ns
tzxsiDIR (4) 5.1 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.

Tables 38 through 44 show EPF10K50E device internal and external
timing parameters.

Table 38. EPF10K50E Device LE Timing Microparameters (Part1 of 2)  Note (1)

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

Min Max Min Max Min Max

tLut 0.6 0.9 13 ns
teLuT 0.5 0.6 0.8 ns
tRLUT 0.7 0.8 11 ns
tpACKED 0.4 0.5 0.6 ns
ten 0.6 0.7 0.9 ns
teico 0.2 0.2 0.3 ns
tcgen 0.5 0.5 0.8 ns
tcGENR 0.2 0.2 0.3 ns
tcasc 0.8 1.0 14 ns
tc 0.5 0.6 0.8 ns
tco 0.7 0.7 0.9 ns
tcoms 0.5 0.6 0.8 ns
tsu 0.7 0.7 0.8 ns
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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 43. EPF10K50E External Timing Parameters ~ Notes (1), (2)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
torRR 8.5 10.0 135 ns
thSU 2.7 3.2 4.3 ns
tINH 0.0 0.0 0.0 ns
toutco 2.0 4.5 2.0 5.2 2.0 7.3 ns
tpc|su 3.0 4.2 - ns
tPC|H 0.0 0.0 - ns
tpc|c0 2.0 6.0 2.0 7.7 - - ns
Table 44. EPF10K50E External Bidirectional Timing Parameters ~ Notes (1), (2)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
{INSUBIDIR 2.7 3.2 4.3 ns
t|NHB|D|R 0.0 0.0 0.0 ns
tOUTCOB|D|R 2.0 4.5 2.0 5.2 2.0 7.3 ns
tXZB|D|R 6.8 7.8 10.1 ns
tZXB|D|R 6.8 7.8 10.1 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.

Tables 45 through 51 show EPF10K100E device internal and external

timing parameters.

Table 45. EPF10K100E Device LE Timing Microparameters ~ Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tLUT 0.7 1.0 1.5 ns
teLut 0.5 0.7 0.9 ns
tRLUT 0.6 0.8 1.1 ns
tPACKED 0.3 0.4 0.5 ns
ten 0.2 0.3 0.3 ns
tc|co 0.1 0.1 0.2 ns
teaeN 0.4 0.5 0.7 ns

72
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Table 47. EPF10K100E Device EAB Internal Microparameters Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tEABDATAL 1.5 2.0 2.6 ns
{EABDATAL 0.0 0.0 0.0 ns
tEABWEL 1.5 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 05 ns
tEABBYPASS 0.1 0.1 0.2 ns
teaBSU 0.8 1.0 1.4 ns
teasH 0.1 0.1 0.2 ns
{EABCLR 0.3 0.4 0.5 ns
tan 4.0 51 6.6 ns
typ 2.7 35 4.7 ns
trp 1.0 13 1.7 ns
twosu 1.0 13 17 ns
twon 0.2 0.2 0.3 ns
twasu 1.6 21 2.8 ns
twaH 16 2.1 2.8 ns
tRAaSU 3.0 3.9 5.2 ns
tran 0.1 0.1 0.2 ns
two 15 2.0 2.6 ns
top 15 2.0 26 ns
teaBOUT 0.2 0.3 0.3 ns
tEABCH 15 2.0 25 ns
teABCL 2.7 35 4.7 ns
Table 48. EPF10K100E 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 5.9 7.6 9.9 ns
{EABRCOMB 5.9 7.6 9.9 ns
{EABRCREG 5.1 6.5 8.5 ns
teaBwP 2.7 35 4.7 ns

74 Altera Corporation




FLEX 10KE Embedded Programmable Logic Devices Data Sheet

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 71. EPF10K50S External Timing Parameters  Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tbrRR 8.0 9.5 12.5 ns
tinsu (2) 2.4 2.9 3.9 ns
tig (2) 0.0 0.0 0.0 ns
touTtco (2) 2.0 4.3 2.0 5.2 2.0 7.3 ns
tinsu (3) 2.4 2.9 ns
ting (3) 0.0 0.0 ns
toutco (3) 0.5 33 0.5 4.1 ns
tpcisu 2.4 2.9 - ns
tpciH 0.0 0.0 - ns
tecico 2.0 6.0 2.0 7.7 - _ ns

Table 72. EPF10K50S External Bidirectional Timing Parameters ~ Note (1)

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

tinsusiDIR (2) 2.7 3.2 4.3 ns
tinpeiDIR (2) 0.0 0.0 0.0 ns
tinHBIDIR (3) 0.0 0.0 — ns
tinsusipir (3) 3.7 4.2 - ns
touTcoBIDIR (2) 2.0 4.5 2.0 5.2 2.0 7.3 ns
txzeiDIr (2) 6.8 7.8 10.1 ns
tzxeipR (2) 6.8 7.8 10.1 ns
toutcosiDr (3) 0.5 35 0.5 4.2 - -

txzeiDIr (3) 6.8 8.4 - ns
tzxsipIR (3) 6.8 8.4 - ns

Notes to tables:

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

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

Altera Corporation

91




FLEX 10KE Embedded Programmable Logic Devices Data Sheet

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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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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