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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.

6 Altera Corporation



FLEX 10KE Embedded Programmable Logic Devices Data Sheet

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.
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Altera Corporation

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.
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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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Figure 14. FLEX 10KE Interconnect Resources

PR « SeeFigure 17
, 4 \  for details.
\

1/0 Element (I0E) —————ioE] { |

\
\

N ~|l_ L~ ’ 7 -7 N
4 \
° I ° |
o | o
[(og] og] !
A L R XN X RN
N
Row —>] —»> —> -
LAB LAB LAB See Figure 16
Interconnect Al A2 A3 for details.
Column | * | p LAB A5
Interconnect —————> P LAB A4
g O
S X N X N pE LYY
LAB > LAB —> LAB —> Cascade &
B1 B2 B3 /Carry Chains
| * | p LABB5
p LABB4

30

[10E]
[/0 Element

An IOE contains a bidirectional 1/0 buffer and a register that can be used
either as an input register for external data that requires a fast setup time,
or as an output register for data that requires fast clock-to-output
performance. In some cases, using an LE register for an input register will
result in a faster setup time than using an IOE register. IOEs can be used
as input, output, or bidirectional pins. For bidirectional registered 1/0
implementation, the output register should be in the IOE, and the data
input and output enable registers should be LE registers placed adjacent
to the bidirectional pin. The Altera Compiler uses the programmable
inversion option to invert signals from the row and column interconnect
automatically where appropriate. Figure 15 shows the bidirectional 1/0
registers.

Altera Corporation
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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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SameFrame
Pin-Outs

Altera Corporation

FLEX 10KE devices support the SameFrame pin-out feature for

FineLine BGA packages. The SameFrame pin-out feature is the
arrangement of balls on FineLine BGA packages such that the lower-ball-
count packages form a subset of the higher-ball-count packages.
SameFrame pin-outs provide the flexibility to migrate not only from
device to device within the same package, but also from one package to
another. A given printed circuit board (PCB) layout can support multiple
device density/package combinations. For example, a single board layout
can support a range of devices from an EPF10K30E device in a 256-pin
FineLine BGA package to an EPF10K200S device in a 672-pin

FineLine BGA package.

The Altera software provides support to design PCBs with SameFrame
pin-out devices. Devices can be defined for present and future use. The
Altera software generates pin-outs describing how to lay out a board to
take advantage of this migration (see Figure 18).

Figure 18. SameFrame Pin-Out Example

Printed Circuit Board
Designed for 672-Pin FineLine BGA Package

256-Pin

FineLine
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256-Pin FineLine BGA Package  672-Pin FineLine BGA Package
(Reduced I/0 Count or (Increased I/0 Count or
Logic Requirements) Logic Requirements)
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PCI Pull-Up Clamping Diode Option

FLEX 10KE devices have a pull-up clamping diode on every 1/0,
dedicated input, and dedicated clock pin. PCI clamping diodes clamp the
signal to the Vo value and are required for 3.3-V PCI compliance.
Clamping diodes can also be used to limit overshoot in other systems.

Clamping diodes are controlled on a pin-by-pin basis. When V¢ g is
3.3V, a pin that has the clamping diode option turned on can be driven by
a 2.5-V or 3.3-V signal, but not a 5.0-V signal. When V¢ g is 2.5 V, apin
that has the clamping diode option turned on can be driven by a 2.5-V
signal, but not a 3.3-V or 5.0-V signal. Additionally, a clamping diode can
be activated for a subset of pins, which would allow a device to bridge
between a 3.3-V PCI bus and a 5.0-V device.

Slew-Rate Control

The output buffer in each IOE has an adjustable output slew rate that can
be configured for low-noise or high-speed performance. A slower slew
rate reduces system noise and adds a maximum delay of 4.3 ns. The fast
slew rate should be used for speed-critical outputs in systems that are
adequately protected against noise. Designers can specify the slew rate
pin-by-pin or assign a default slew rate to all pins on a device-wide basis.
The slow slew rate setting affects the falling edge of the output.

Open-Drain Output Option

FLEX 10KE devices provide an optional open-drain output (electrically
equivalent to open-collector output) for each 1/0 pin. This open-drain
output enables the device to provide system-level control signals (e.g.,
interrupt and write enable signals) that can be asserted by any of several
devices. It can also provide an additional wired-OR plane.

MultiVolt I/0 Interface

The FLEX 10KE device architecture supports the MultiVolt 1/0 interface
feature, which allows FLEX 10KE devices in all packages to interface with
systems of differing supply voltages. These devices have one set of V¢
pins for internal operation and input buffers (VCClI NT), and another set for
170 output drivers (VCCl O).
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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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Generic Testi ng Each_ FLEX 1OKE_device is functionally tested. Complgte testing of_ each
configurable static random access memory (SRAM) bit and all logic

fu

nctionality ensures 100% yield. AC test measurements for FLEX 10KE

devices are made under conditions equivalent to those shown in

Fi
al

gure 21. Multiple test patterns can be used to configure devices during
| stages of the production flow.

Figure 21. FLEX 10KE AC Test Conditions
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Operating Tables 19 through 23 provide information on absolute maximum ratings,

re

commended operating conditions, DC operating conditions, and

Conditions capacitance for 2.5-V FLEX 10KE devices.

Table 19. FLEX 10KE 2.5-V Device Absolute Maximum Ratings Note (1)

Symbol Parameter Conditions Min Max Unit
Veent | Supply voltage With respect to ground (2) -0.5 3.6 \%
Veeio -0.5 4.6 \Y,
\Z DC input voltage -2.0 5.75 \%
lout DC output current, per pin -25 25 mA
Tste Storage temperature No bias -65 150 °C
TamB Ambient temperature Under bias —65 135 °C
T, Junction temperature PQFP, TQFP, BGA, and FineLine BGA 135 °C

packages, under bias

Ceramic PGA packages, under bias 150 °C
Altera Corporation 47
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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.
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Table 24. LE Timing Microparameters (Part 2 of2)  Note (1)

Symbol Parameter Condition
tolr LE register clear delay
tch Minimum clock high time from clock pin
toL Minimum clock low time from clock pin

Table 25. IOE Timing Microparameters ~ Note (1)

Symbol Parameter Conditions
tiob IOE data delay
tioc IOE register control signal delay
tioco IOE register clock-to-output delay
tiocoms IOE combinatorial delay
tiosu IOE register setup time for data and enable signals before clock; IOE register

recovery time after asynchronous clear

tioH IOE register hold time for data and enable signals after clock
tiocLr IOE register clear time
top1 Output buffer and pad delay, slow slew rate = off, Voo = 3.3 V C1=35pF (2)
topz Output buffer and pad delay, slow slew rate = off, Voo = 2.5V C1=35pF (3)
tops Output buffer and pad delay, slow slew rate = on C1 =35 pF (4)
txz IOE output buffer disable delay
tzx1 IOE output buffer enable delay, slow slew rate = off, Voo = 3.3V C1=35pF (2)
trxo IOE output buffer enable delay, slow slew rate = off, Voo = 2.5V C1=35pF (3)
trx3 IOE output buffer enable delay, slow slew rate = on C1 =35 pF (4)
tNREG IOE input pad and buffer to IOE register delay
tioFD IOE register feedback delay
tincomB IOE input pad and buffer to FastTrack Interconnect delay
Altera Corporation 57
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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 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 54. EPF10K130E Device EAB Internal Microparameters (Part2 of 2)  Note (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
too 15 2.0 2.6 ns
tEABOUT 0.2 0.3 0.3 ns
tEABCH 1.5 2.0 2.5 ns
tEABCL 2.7 3.5 4.7 ns

Table 55. EPF10K130E 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 5.9 7.5 9.9 ns
teABRCOMB 5.9 7.5 9.9 ns
lEABRCREG 5.1 6.4 8.5 ns
teaABWP 2.7 3.5 4.7 ns
teaBWCOMB 5.9 7.7 10.3 ns
tEABWCREG 5.4 7.0 9.4 ns
tEABDD 34 4.5 5.9 ns
teABDATACO 05 0.7 0.8 ns
tEABDATASU 0.8 1.0 1.4 ns
tEABDATAH 0.1 0.1 0.2 ns
tEABWESU 11 1.4 1.9 ns
tEABWEN 0.0 0.0 0.0 ns
tEABWDSU 1.0 13 17 ns
tEABWDH 0.2 0.2 0.3 ns
teABWASU 4.1 5.1 6.8 ns
tEABWAH 0.0 0.0 0.0 ns
teaBwO 3.4 4.5 5.9 ns
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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 64. EPF10K200E External Timing Parameters

Notes (1), (2)

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

Notes to tables:

(1) All timing parameters are described in Tables 24 through 30 in this data sheet.
(2) These parameters are specified by characterization.

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

Table 66. EPF10K50S Device LE Timing Microparameters (Part 1 of 2) Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max

tLut 0.6 0.8 11 ns
toLuT 0.5 0.6 0.8 ns
trLuT 0.6 0.7 0.9 ns
tpACKED 0.2 0.3 0.4 ns
ten 0.6 0.7 0.9 ns
tcico 0.1 0.1 0.1 ns
tcaen 0.4 0.5 0.6 ns

Altera Corporation
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Table 76. EPF10K200S 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 3.9 6.4 8.4 ns
tEABRCOMB 3.9 6.4 8.4 ns
{EABRCREG 3.6 5.7 7.6 ns
teABWP 2.1 4.0 5.3 ns
teaABWCOMB 48 8.1 10.7 ns
{EABWCREG 5.4 8.0 10.6 ns
tEABDD 3.8 5.1 6.7 ns
teaBDATACO 0.8 1.0 1.3 ns
{EABDATASU 1.1 1.6 21 ns
{EABDATAH 0.0 0.0 0.0 ns
tEABWESU 0.7 1.1 15 ns
tEABWEH 0.4 0.5 0.6 ns
tEABWDSU 12 1.8 2.4 ns
tEABWDH 0.0 0.0 0.0 ns
teaBWASU 19 3.6 4.7 ns
tEABWAH 0.8 0.5 0.7 ns
teABWO 3.1 4.4 5.8 ns
Table 77. EPF10K200S Device Interconnect 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
toinzIoE 4.4 4.8 5.5 ns
IpIN2LE 0.6 0.6 0.9 ns
{piN2DATA 1.8 21 2.8 ns
tbeLk210E 1.7 2.0 2.8 ns
{bCLK2LE 0.6 0.6 0.9 ns
tSAMELAB 0.1 0.1 0.2 ns
tsAMEROW 3.0 4.6 5.7 ns
{SAMECOLUMN 3.5 4.9 6.4 ns
toIEFROW 6.5 9.5 12.1 ns
trworows 9.5 141 17.8 ns
tLEPERIPH 5.5 6.2 7.2 ns
{ ABCARRY 0.3 0.1 0.2 ns
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Table 77. EPF10K200S Device Interconnect Timing Microparameters (Part 2 0f2)  Note (1)

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

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

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

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

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

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

Notes to tables:

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

(2) This parameter is measured without the use of the ClockLock or ClockBoost circuits.
(3) This parameter is measured with the use of the ClockLock or ClockBoost circuits.
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Power
Consumption
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The supply power (P) for FLEX 10KE devices can be calculated with the
following equation:

P =Pint * Pio = (Iccstanosy * lecacTtive) X Vee * Pio

The lccacTive Value depends on the switching frequency and the
application logic. This value is calculated based on the amount of current
that each LE typically consumes. The P|g value, which depends on the
device output load characteristics and switching frequency, can be
calculated using the guidelines given in Application Note 74 (Evaluating
Power for Altera Devices).

Compared to the rest of the device, the embedded array consumes a
negligible amount of power. Therefore, the embedded array can be
ignored when calculating supply current.

The IccacTive Value can be calculated with the following equation:

A
lccacTive = K x fiax * N xtog, ¢ x m

Where:

fuax = Maximum operating frequency in MHz

N = Total number of LEs used in the device

tog c = Average percent of LEs toggling at each clock
(typically 12.5%)

K = Constant

Table 80 provides the constant (K) values for FLEX 10KE devices.

Table 80. FLEX 10KE K Constant Values

Device K Value
EPF10K30E 4.5
EPF10K50E 4.8
EPF10K50S 4.5
EPF10K100E 4.5
EPF10K130E 4.6
EPF10K200E 4.8
EPF10K200S 4.6

This calculation provides an I estimate based on typical conditions with
no output load. The actual I should be verified during operation
because this measurement is sensitive to the actual pattern in the device
and the environmental operating conditions.
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