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FLEX 10KE Embedded Programmable Logic Devices Data Sheet

Similar to the FLEX 10KE architecture, embedded gate arrays are the
fastest-growing segment of the gate array market. As with standard gate
arrays, embedded gate arrays implement general logic in a conventional
“sea-of-gates” architecture. Additionally, embedded gate arrays have
dedicated die areas for implementing large, specialized functions. By
embedding functions in silicon, embedded gate arrays reduce die area
and increase speed when compared to standard gate arrays. While
embedded megafunctions typically cannot be customized, FLEX 10KE
devices are programmable, providing the designer with full control over
embedded megafunctions and general logic, while facilitating iterative
design changes during debugging.

Each FLEX 10KE device contains an embedded array and a logic array.
The embedded array is used to implement a variety of memory functions
or complex logic functions, such as digital signal processing (DSP), wide
data-path manipulation, microcontroller applications, and data-
transformation functions. The logic array performs the same function as
the sea-of-gates in the gate array and is used to implement general logic
such as counters, adders, state machines, and multiplexers. The
combination of embedded and logic arrays provides the high
performance and high density of embedded gate arrays, enabling
designers to implement an entire system on a single device.

FLEX 10KE devices are configured at system power-up with data stored
in an Altera serial configuration device or provided by a system
controller. Altera offers the EPC1, EPC2, and EPC16 configuration
devices, which configure FLEX 10KE devices via a serial data stream.
Configuration data can also be downloaded from system RAM or via the
Altera BitBlaster™, ByteBlasterMV™, or MasterBlaster download cables.
After a FLEX 10KE device has been configured, it can be reconfigured
in-circuit by resetting the device and loading new data. Because
reconfiguration requires less than 85 ms, real-time changes can be made
during system operation.

FLEX 10KE devices contain an interface that permits microprocessors to
configure FLEX 10KE devices serially or in-parallel, and synchronously or
asynchronously. The interface also enables microprocessors to treat a
FLEX 10KE device as memory and configure it by writing to a virtual
memory location, making it easy to reconfigure the device.
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Functional
Description

Each FLEX 10KE device contains an enhanced embedded array to
implement memory and specialized logic functions, and a logic array to
implement general logic.

The embedded array consists of a series of EABs. When implementing
memory functions, each EAB provides 4,096 bits, which can be used to
create RAM, ROM, dual-port RAM, or first-in first-out (FIFO) functions.
When implementing logic, each EAB can contribute 100 to 600 gates
towards complex logic functions, such as multipliers, microcontrollers,
state machines, and DSP functions. EABs can be used independently, or
multiple EABs can be combined to implement larger functions.

The logic array consists of logic array blocks (LABs). Each LAB contains
eight LEs and a local interconnect. An LE consists of a four-input look-up
table (LUT), a programmable flipflop, and dedicated signal paths for carry
and cascade functions. The eight LEs can be used to create medium-sized
blocks of logic—such as 8-bit counters, address decoders, or state
machines—or combined across LABs to create larger logic blocks. Each
LAB represents about 96 usable gates of logic.

Signal interconnections within FLEX 10KE devices (as well as to and from
device pins) are provided by the FastTrack Interconnect routing structure,
which is a series of fast, continuous row and column channels that run the
entire length and width of the device.

Each 1/0 pinis fed by an I/0 element (IOE) located at the end of each row
and column of the FastTrack Interconnect routing structure. Each IOE
contains a bidirectional 1/0 buffer and a flipflop that can be used as either
an output or input register to feed input, output, or bidirectional signals.
When used with a dedicated clock pin, these registers provide exceptional
performance. As inputs, they provide setup times as low as 0.9 ns and
hold times of 0 ns. As outputs, these registers provide clock-to-output
times as low as 3.0 ns. IOEs provide a variety of features, such as JTAG
BST support, slew-rate control, tri-state buffers, and open-drain outputs.

Altera Corporation



FLEX 10KE Embedded Programmable Logic Devices Data Sheet
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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.
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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).

12
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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).
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Figure 13. FLEX 10KE LAB Connections to Row & Column Interconnect
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ClockLock & ClockBoost Timing Parameters

For the ClockLock and ClockBoost circuitry to function properly, the
incoming clock must meet certain requirements. If these specifications are
not met, the circuitry may not lock onto the incoming clock, which
generates an erroneous clock within the device. The clock generated by
the ClockLock and ClockBoost circuitry must also meet certain
specifications. If the incoming clock meets these requirements during
configuration, the ClockLock and ClockBoost circuitry will lock onto the
clock during configuration. The circuit will be ready for use immediately
after configuration. Figure 19 shows the incoming and generated clock
specifications.

Figure 19. Specifications for Incoming & Generated Clocks

The t, parameter refers to the nominal input clock period; the ty parameter refers to the
nominal output clock period.
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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
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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).
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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
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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
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Table 23. FLEX 10KE Device Capacitance  Note (14)

Symbol Parameter Conditions Min Max Unit
Cin Input capacitance ViN=0V,f=1.0 MHz 10 pF
Cincik | Input capacitance on ViN=0V, f=1.0 MHz 12 pF

dedicated clock pin

Cout |Output capacitance Vour=0V,f=1.0MHz 10 pF

Notes to tables:

]
@

©)
4
®)

(6)

M
®)

9
(10)

(11)
(12)

(13)
(14)

50

See the Operating Requirements for Altera Devices Data Sheet.

Minimum DC input voltage is -0.5 V. During transitions, the inputs may undershoot to -2.0 V for input currents
less than 100 mA and periods shorter than 20 ns.

Numbers in parentheses are for industrial-temperature-range devices.

Maximum V¢ rise time is 100 ms, and V¢ must rise monotonically.

All pins, including dedicated inputs, clock, I/0, and JTAG pins, may be driven before Voo iyt and Ve o are
powered.

Typical values are for T =25°C, Vont = 2.5V, and V=25V or 3.3 V.

These values are specified under the FLEX 10KE Recommended Operating Conditions shown in Tables 20 and 21.
The FLEX 10KE input buffers are compatible with 2.5-V, 3.3-V (LVTTL and LVCMOQOS), and 5.0-V TTL and CMOS
signals. Additionally, the input buffers are 3.3-V PCI compliant when V¢ o and V¢ iyt meet the relationship shown
in Figure 22.

The lgy parameter refers to high-level TTL, PCI, or CMOS output current.

The I parameter refers to low-level TTL, PCI, or CMOS output current. This parameter applies to open-drain pins
as well as output pins.

This value is specified for normal device operation. The value may vary during power-up.

This parameter applies to -1 speed-grade commercial-temperature devices and -2 speed-grade-industrial
temperature devices.

Pin pull-up resistance values will be lower if the pin is driven higher than V¢ o by an external source.
Capacitance is sample-tested only.

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 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
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Table 40. EPF10K50E 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 2.7 ns
tEABDATAL 0.6 0.7 0.9 ns
tEABWEL 1.1 1.3 1.8 ns
tEABWER 0.4 0.4 0.6 ns
tEABREL 0.8 0.9 1.2 ns
tEABRE2 0.4 0.4 0.6 ns
teABCLK 0.0 0.0 0.0 ns
teaBco 0.3 0.3 0.5 ns
tEABBYPASS 0.5 0.6 0.8 ns
teaBSU 0.9 1.0 1.4 ns
teagH 0.4 0.4 0.6 ns
tEABCLR 0.3 0.3 0.5 ns
tan 3.2 3.8 5.1 ns
twp 25 2.9 3.9 ns
trp 0.9 11 15 ns
twpsu 0.9 1.0 1.4 ns
twoH 0.1 0.1 0.2 ns
twasy 1.7 2.0 2.7 ns
twaH 18 2.1 2.9 ns
tRAaSU 31 3.7 5.0 ns
tRAH 0.2 0.2 0.3 ns
two 2.5 2.9 3.9 ns
too 2.5 2.9 3.9 ns
teABOUT 0.5 0.6 0.8 ns
tEABCH 15 2.0 25 ns
teaBCL 25 2.9 3.9 ns
70 Altera Corporation
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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
tcGENR 0.1 0.1 0.2 ns
tcasc 0.6 0.9 1.2 ns
tc 0.8 1.0 14 ns
tco 0.6 0.8 11 ns
tcome 0.4 0.5 0.7 ns
tsy 0.4 0.6 0.7 ns
ty 0.5 0.7 0.9 ns
tprE 0.8 1.0 1.4 ns
tolr 0.8 1.0 1.4 ns
tcH 15 2.0 2.5 ns
toL 15 2.0 2.5 ns

Table 46. EPF10K100E Device IOE Timing Microparameters Note (1)

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

tiop 17 2.0 2.6 ns
tioc 0.0 0.0 0.0 ns
tioco 1.4 1.6 2.1 ns
tiocoms 0.5 0.7 0.9 ns
tiosu 0.8 1.0 13 ns
tion 0.7 0.9 1.2 ns
tiocLR 0.5 0.7 0.9 ns
top1 3.0 4.2 5.6 ns
top2 3.0 4.2 5.6 ns
tops 4.0 55 7.3 ns
txz 3.5 4.6 6.1 ns
trx1 35 4.6 6.1 ns
trxo 35 4.6 6.1 ns
tyx3 4.5 5.9 7.8 ns
tNREG 2.0 2.6 3.5 ns
tiorD 05 0.8 1.2 ns
tincomB 0.5 0.8 1.2 ns
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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
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Table 66. EPF10K50S Device LE Timing Microparameters (Part 2 of 2) Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
teGENR 0.1 0.1 0.1 ns
tcasc 0.5 0.8 1.0 ns
tc 0.5 0.6 0.8 ns
tco 0.6 0.6 0.7 ns
tcome 0.3 0.4 0.5 ns
tsy 0.5 0.6 0.7 ns
ty 0.5 0.6 0.8 ns
tpre 0.4 0.5 0.7 ns
teLr 0.8 1.0 1.2 ns
tey 2.0 25 3.0 ns
toL 2.0 25 3.0 ns
Table 67. EPF10K50S Device IOE Timing Microparameters Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tiop 1.3 1.3 1.9 ns
tioc 0.3 0.4 0.4 ns
tioco 1.7 2.1 2.6 ns
tiocomB 0.5 0.6 0.8 ns
tosu 0.8 1.0 1.3 ns
tion 0.4 0.5 0.6 ns
tocLr 0.2 0.2 0.4 ns
top1 1.2 1.2 1.9 ns
topz 0.7 0.8 1.7 ns
tops 2.7 3.0 4.3 ns
tyz 47 5.7 7.5 ns
tryq 4.7 5.7 7.5 ns
trxo 4.2 5.3 7.3 ns
tzx3 6.2 7.5 9.9 ns
tNREG 35 4.2 5.6 ns
tiorp 1.1 1.3 1.8 ns
tincovs 11 1.3 18 ns
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Table 69. EPF10K50S 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 3.7 5.2 7.0 ns
teaBRCCOMB 37 5.2 7.0 ns
{EABRCREG 35 4.9 6.6 ns
teABWP 2.0 2.8 3.8 ns
teaABWCCOMB 45 6.3 8.6 ns
{EABWCREG 5.6 7.8 10.6 ns
tEABDD 3.8 5.3 7.2 ns
teaBDATACO 0.8 1.1 1.5 ns
{EABDATASU 1.1 1.6 21 ns
{EABDATAH 0.0 0.0 0.0 ns
tEABWESU 0.7 1.0 1.3 ns
tEABWEH 0.4 0.6 0.8 ns
teEaABWDSU 12 1.7 2.2 ns
tEABWDH 0.0 0.0 0.0 ns
teaBWASU 16 2.3 3.0 ns
tEABWAH 0.9 1.2 1.8 ns
teABWO 3.1 4.3 5.9 ns
Table 70. EPF10K50S Device Interconnect Timing Microparameters Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
{pIN2IOE 3.1 3.7 4.6 ns
{DIN2LE 1.7 2.1 2.7 ns
{piN2DATA 2.7 3.1 5.1 ns
{bcLk210E 1.6 1.9 2.6 ns
tbcLkaLE 1.7 2.1 2.7 ns
tsAMELAB 0.1 0.1 0.2 ns
tsAMEROW 15 1.7 2.4 ns
{SAMECOLUMN 1.0 1.3 2.1 ns
{pIFFROW 2.5 3.0 45 ns
trworows 4.0 4.7 6.9 ns
{LEPERIPH 2.6 2.9 3.4 ns
{ ABCARRY 0.1 0.2 0.2 ns
L aBCcASC 0.8 1.0 1.3 ns
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