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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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FLEX 10KE Embedded Programmable Logic Devices Data Sheet
Note to tables:
(1) The embedded IEEE Std. 1149.1 JTAG circuitry adds up to 31,250 gates in addition to the listed typical or maximum 

system gates.
(2) New EPF10K100B designs should use EPF10K100E devices.

...and More 
Features

– Fabricated on an advanced process and operate with a 2.5-V 
internal supply voltage

– In-circuit reconfigurability (ICR) via external configuration 
devices, intelligent controller, or JTAG port

– ClockLockTM and ClockBoostTM options for reduced clock 
delay/skew and clock multiplication

– Built-in low-skew clock distribution trees
– 100% functional testing of all devices; test vectors or scan chains 

are not required
– Pull-up on I/O pins before and during configuration

■ Flexible interconnect
– FastTrack® Interconnect continuous routing structure for fast, 

predictable interconnect delays
– Dedicated carry chain that implements arithmetic functions such 

as fast adders, counters, and comparators (automatically used by 
software tools and megafunctions)

– Dedicated cascade chain that implements high-speed, 
high-fan-in logic functions (automatically used by software tools 
and megafunctions)

– Tri-state emulation that implements internal tri-state buses
– Up to six global clock signals and four global clear signals

■ Powerful I/O pins
– Individual tri-state output enable control for each pin
– Open-drain option on each I/O pin
– Programmable output slew-rate control to reduce switching 

noise
– Clamp to VCCIO user-selectable on a pin-by-pin basis
– Supports hot-socketing

Table 2. FLEX 10KE Device Features

Feature EPF10K100E (2) EPF10K130E EPF10K200E
EPF10K200S

Typical gates (1) 100,000 130,000 200,000

Maximum system gates 257,000 342,000 513,000

Logic elements (LEs) 4,992 6,656 9,984

EABs 12 16 24

Total RAM bits 49,152 65,536 98,304

Maximum user I/O pins 338 413 470
2 Altera Corporation
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Figure 7. FLEX 10KE LAB

Notes:
(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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Figure 9 shows how an n-bit full adder can be implemented in n + 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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Signals on the peripheral control bus can also drive the four global signals, 
referred to as GLOBAL0 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_OE) 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 I/O 
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.

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

Peripheral 
Control Signal

EPF10K100E EPF10K130E EPF10K200E
EPF10K200S

OE0 Row A Row C Row G

OE1 Row C Row E Row I

OE2 Row E Row G Row K

OE3 Row L Row N Row R

OE4 Row I Row K Row O

OE5 Row K Row M Row Q

CLKENA0/CLK0/GLOBAL0 Row F Row H Row L

CLKENA1/OE6/GLOBAL1 Row D Row F Row J

CLKENA2/CLR0 Row B Row D Row H

CLKENA3/OE7/GLOBAL2 Row H Row J Row N

CLKENA4/CLR1 Row J Row L Row P

CLKENA5/CLK1/GLOBAL3 Row G Row I Row M
34 Altera Corporation
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Row-to-IOE Connections

When an IOE is used as an input signal, it can drive two separate row 
channels. The signal is accessible by all LEs within that row. When an IOE 
is used as an output, the signal is driven by a multiplexer that selects a 
signal from the row channels. Up to eight IOEs connect to each side of 
each row channel (see Figure 16).

Figure 16. FLEX 10KE Row-to-IOE Connections

Table 10 lists the FLEX 10KE row-to-IOE interconnect resources. 
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m-to-1 multiplexer.

Each IOE can drive two
row channels.

IOE8

IOE1
m

m

Row FastTrack
Interconnect

n

The values for m and n are provided in Table 10.

Table 10. FLEX 10KE Row-to-IOE Interconnect Resources

Device Channels per Row (n) Row Channels per Pin (m)

EPF10K30E 216 27

EPF10K50E
EPF10K50S

216 27

EPF10K100E 312 39

EPF10K130E 312 39

EPF10K200E
EPF10K200S

312 39
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Column-to-IOE Connections

When an IOE is used as an input, it can drive up to two separate column 
channels. When an IOE is used as an output, the signal is driven by a 
multiplexer that selects a signal from the column channels. Two IOEs 
connect to each side of the column channels. Each IOE can be driven by 
column channels via a multiplexer. The set of column channels is different 
for each IOE (see Figure 17).

Figure 17. FLEX 10KE Column-to-IOE Connections   

Table 11 lists the FLEX 10KE column-to-IOE interconnect resources. 
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The values for m and n are provided in Table 11.

Table 11. FLEX 10KE Column-to-IOE Interconnect Resources

Device Channels per Column (n) Column Channels per Pin (m)

EPF10K30E 24 16

EPF10K50E
EPF10K50S

24 16

EPF10K100E 24 16

EPF10K130E 32 24

EPF10K200E
EPF10K200S

48 40
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Figure 25. FLEX 10KE Device LE Timing Model
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Figure 26. FLEX 10KE Device IOE Timing Model

Figure 27. FLEX 10KE Device EAB Timing Model
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tCLR LE register clear delay

tCH Minimum clock high time from clock pin

tCL Minimum clock low time from clock pin

Table 24. LE Timing Microparameters  (Part 2 of 2) Note (1)

Symbol Parameter Condition

Table 25. IOE Timing Microparameters Note (1)

Symbol Parameter Conditions

tIOD IOE data delay

tIOC IOE register control signal delay

tIOCO IOE register clock-to-output delay

tIOCOMB 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

tOD1 Output buffer and pad delay, slow slew rate = off, VCCIO = 3.3 V C1 = 35 pF (2)

tOD2 Output buffer and pad delay, slow slew rate = off, VCCIO = 2.5 V C1 = 35 pF (3)

tOD3 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, VCCIO = 3.3 V C1 = 35 pF (2)

tZX2 IOE output buffer enable delay, slow slew rate = off, VCCIO = 2.5 V C1 = 35 pF (3)

tZX3 IOE output buffer enable delay, slow slew rate = on C1 = 35 pF (4)

tINREG 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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Figure 30. EAB Synchronous Timing Waveforms

Tables 31 through 37 show EPF10K30E device internal and external 
timing parameters.
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Table 31. EPF10K30E 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 0.7 0.8 1.1 ns

tCLUT 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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tH 0.9 1.0 1.4 ns

tPRE 0.5 0.6 0.8 ns

tCLR 0.5 0.6 0.8 ns

tCH 2.0 2.5 3.0 ns

tCL 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

tIOD 2.2 2.4 3.3 ns

tIOC 0.3 0.3 0.5 ns

tIOCO 1.0 1.0 1.4 ns

tIOCOMB 0.0 0.0 0.2 ns

tIOSU 1.0 1.2 1.7 ns

tIOH 0.3 0.3 0.5 ns

tIOCLR 0.9 1.0 1.4 ns

tOD1 0.8 0.9 1.2 ns

tOD2 0.3 0.4 0.7 ns

tOD3 3.0 3.5 3.5 ns

tXZ 1.4 1.7 2.3 ns

tZX1 1.4 1.7 2.3 ns

tZX2 0.9 1.2 1.8 ns

tZX3 3.6 4.3 4.6 ns

tINREG 4.9 5.8 7.8 ns

tIOFD 2.8 3.3 4.5 ns

tINCOMB 2.8 3.3 4.5 ns

Table 38. EPF10K50E 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
Altera Corporation 69 
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Table 41. EPF10K50E 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 10.2 ns

tEABRCOMB 6.4 7.6 10.2 ns

tEABRCREG 4.4 5.1 7.0 ns

tEABWP 2.5 2.9 3.9 ns

tEABWCOMB 6.0 7.0 9.5 ns

tEABWCREG 6.8 7.8 10.6 ns

tEABDD 5.7 6.7 9.0 ns

tEABDATACO 0.8 0.9 1.3 ns

tEABDATASU 1.5 1.7 2.3 ns

tEABDATAH 0.0 0.0 0.0 ns

tEABWESU 1.3 1.4 2.0 ns

tEABWEH 0.0 0.0 0.0 ns

tEABWDSU 1.5 1.7 2.3 ns

tEABWDH 0.0 0.0 0.0 ns

tEABWASU 3.0 3.6 4.8 ns

tEABWAH 0.5 0.5 0.8 ns

tEABWO 5.1 6.0 8.1 ns

Table 42. EPF10K50E Device Interconnect Timing Microparameters Note (1)

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

Min Max Min Max Min Max

tDIN2IOE 3.5 4.3 5.6 ns

tDIN2LE 2.1 2.5 3.4 ns

tDIN2DATA 2.2 2.4 3.1 ns

tDCLK2IOE 2.9 3.5 4.7 ns

tDCLK2LE 2.1 2.5 3.4 ns

tSAMELAB 0.1 0.1 0.2 ns

tSAMEROW 1.1 1.1 1.5 ns

tSAMECOLUMN 0.8 1.0 1.3 ns

tDIFFROW 1.9 2.1 2.8 ns

tTWOROWS 3.0 3.2 4.3 ns

tLEPERIPH 3.1 3.3 3.7 ns

tLABCARRY 0.1 0.1 0.2 ns

tLABCASC 0.3 0.3 0.5 ns
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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 45 through 51 show EPF10K100E device internal and external 
timing parameters.  

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

tDRR 8.5 10.0 13.5 ns

tINSU 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

tPCISU  3.0  4.2 - ns

tPCIH  0.0  0.0 - ns

tPCICO  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

tINSUBIDIR 2.7 3.2 4.3 ns

tINHBIDIR 0.0 0.0 0.0 ns

tOUTCOBIDIR 2.0 4.5 2.0 5.2 2.0 7.3 ns

tXZBIDIR 6.8 7.8 10.1 ns

tZXBIDIR  6.8  7.8 10.1 ns

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

tCLUT 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

tCICO 0.1 0.1 0.2 ns

tCGEN 0.4 0.5 0.7 ns
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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

tEABDATA1 1.5 2.0 2.6 ns

tEABDATA1 0.0 0.0 0.0 ns

tEABWE1 1.5 2.0 2.6 ns

tEABWE2 0.3 0.4 0.5 ns

tEABRE1 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 0.5 ns

tEABBYPASS 0.1 0.1 0.2 ns

tEABSU 0.8 1.0 1.4 ns

tEABH 0.1 0.1 0.2 ns

tEABCLR 0.3 0.4 0.5 ns

tAA 4.0 5.1 6.6 ns

tWP 2.7 3.5 4.7 ns

tRP 1.0 1.3 1.7 ns

tWDSU 1.0 1.3 1.7 ns

tWDH 0.2 0.2 0.3 ns

tWASU 1.6 2.1 2.8 ns

tWAH 1.6 2.1 2.8 ns

tRASU 3.0 3.9 5.2 ns

tRAH 0.1 0.1 0.2 ns

tWO 1.5 2.0 2.6 ns

tDD 1.5 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 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

tEABRCOMB 5.9 7.6 9.9 ns

tEABRCREG 5.1 6.5 8.5 ns

tEABWP 2.7 3.5 4.7 ns
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Tables 52 through 58 show EPF10K130E device internal and external 
timing parameters.   

Table 52. EPF10K130E Device LE Timing Microparameters Note (1)

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

Min Max Min Max Min Max

tLUT 0.6 0.9 1.3 ns

tCLUT 0.6 0.8 1.0 ns

tRLUT 0.7 0.9 0.2 ns

tPACKED 0.3 0.5 0.6 ns

tEN 0.2 0.3 0.4 ns

tCICO 0.1 0.1 0.2 ns

tCGEN 0.4 0.6 0.8 ns

tCGENR 0.1 0.1 0.2 ns

tCASC 0.6 0.9 1.2 ns

tC 0.3 0.5 0.6 ns

tCO 0.5 0.7 0.8 ns

tCOMB 0.3 0.5 0.6 ns

tSU 0.5 0.7 0.8 ns

tH 0.6 0.7 1.0 ns

tPRE 0.9 1.2 1.6 ns

tCLR 0.9 1.2 1.6 ns

tCH 1.5 1.5 2.5 ns

tCL 1.5 1.5 2.5 ns

Table 53. EPF10K130E Device IOE Timing Microparameters Note (1)

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

Min Max Min Max Min Max

tIOD 1.3 1.5 2.0 ns

tIOC 0.0 0.0 0.0 ns

tIOCO 0.6 0.8 1.0 ns

tIOCOMB 0.6 0.8 1.0 ns

tIOSU 1.0 1.2 1.6 ns

tIOH 0.9 0.9 1.4 ns

tIOCLR 0.6 0.8 1.0 ns

tOD1 2.8 4.1 5.5 ns

tOD2 2.8 4.1 5.5 ns
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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 59 through 65 show EPF10K200E device internal and external 
timing parameters.   

Table 58. EPF10K130E 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) 2.2 2.4 3.2 ns

tINHBIDIR (3) 0.0 0.0 0.0 ns

tINSUBIDIR (4) 2.8 3.0 – ns

tINHBIDIR (4) 0.0 0.0 – ns

tOUTCOBIDIR (3) 2.0 5.0 2.0 7.0 2.0 9.2 ns

tXZBIDIR (3) 5.6 8.1 10.8 ns

tZXBIDIR (3) 5.6 8.1  10.8 ns

tOUTCOBIDIR (4) 0.5 4.0 0.5 6.0 – – ns

tXZBIDIR (4) 4.6 7.1 – ns

tZXBIDIR (4) 4.6 7.1 – ns

Table 59. EPF10K200E 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 0.7 0.8 1.2 ns

tCLUT 0.4 0.5 0.6 ns

tRLUT 0.6 0.7 0.9 ns

tPACKED 0.3 0.5 0.7 ns

tEN 0.4 0.5 0.6 ns

tCICO 0.2 0.2 0.3 ns

tCGEN 0.4 0.4 0.6 ns

tCGENR 0.2 0.2 0.3 ns

tCASC 0.7 0.8 1.2 ns

tC 0.5 0.6 0.8 ns

tCO 0.5 0.6 0.8 ns

tCOMB 0.4 0.6 0.8 ns

tSU 0.4 0.6 0.7 ns
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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 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

tDRR 10.0 12.0 16.0 ns

tINSU 2.8 3.4 4.4 ns

tINH 0.0 0.0 0.0 ns

tOUTCO 2.0 4.5 2.0 5.3 2.0 7.8 ns

tPCISU  3.0  6.2 - ns

tPCIH  0.0  0.0 - ns

tPCICO  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 5.5 ns

tINHBIDIR 0.0 0.0 0.0 ns

tOUTCOBIDIR 2.0 4.5 2.0 5.3 2.0 7.8 ns

tXZBIDIR 8.1 9.5 13.0 ns

tZXBIDIR 8.1  9.5                     13.0 ns

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 1.1 ns

tCLUT 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

tCGEN 0.4 0.5 0.6 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 3.7 5.2 7.0 ns

tEABRCREG 3.5 4.9 6.6 ns

tEABWP 2.0 2.8 3.8 ns

tEABWCCOMB 4.5 6.3 8.6 ns

tEABWCREG 5.6 7.8 10.6 ns

tEABDD 3.8 5.3 7.2 ns

tEABDATACO 0.8 1.1 1.5 ns

tEABDATASU 1.1 1.6 2.1 ns

tEABDATAH 0.0 0.0 0.0 ns

tEABWESU 0.7 1.0 1.3 ns

tEABWEH 0.4 0.6 0.8 ns

tEABWDSU 1.2 1.7 2.2 ns

tEABWDH 0.0 0.0 0.0 ns

tEABWASU 1.6 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

tDIN2IOE 3.1 3.7 4.6 ns

tDIN2LE 1.7 2.1 2.7 ns

tDIN2DATA 2.7 3.1 5.1 ns

tDCLK2IOE 1.6 1.9 2.6 ns

tDCLK2LE 1.7 2.1 2.7 ns

tSAMELAB 0.1 0.1 0.2 ns

tSAMEROW 1.5 1.7 2.4 ns

tSAMECOLUMN 1.0 1.3 2.1 ns

tDIFFROW 2.5 3.0 4.5 ns

tTWOROWS 4.0 4.7 6.9 ns

tLEPERIPH 2.6 2.9 3.4 ns

tLABCARRY 0.1 0.2 0.2 ns

tLABCASC 0.8 1.0 1.3 ns
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Notes to tables:
(1) All timing 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

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

tDRR 8.0 9.5 12.5 ns

tINSU (2) 2.4 2.9 3.9 ns

tINH (2) 0.0 0.0 0.0 ns

tOUTCO (2) 2.0 4.3 2.0  5.2 2.0 7.3 ns

tINSU (3) 2.4 2.9 ns

tINH (3) 0.0 0.0 ns

tOUTCO (3) 0.5 3.3 0.5 4.1 ns

tPCISU  2.4 2.9 – ns

tPCIH  0.0  0.0 – ns

tPCICO  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

tINSUBIDIR (2) 2.7 3.2 4.3 ns

tINHBIDIR (2) 0.0 0.0 0.0 ns

tINHBIDIR (3) 0.0 0.0 – ns

tINSUBIDIR (3) 3.7 4.2 – ns

tOUTCOBIDIR (2) 2.0 4.5 2.0 5.2 2.0 7.3 ns

tXZBIDIR (2) 6.8 7.8 10.1 ns

tZXBIDIR (2) 6.8 7.8 10.1 ns

tOUTCOBIDIR (3) 0.5 3.5 0.5 4.2 – –

tXZBIDIR (3) 6.8 8.4 – ns

tZXBIDIR (3) 6.8 8.4 – ns
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Notes to tables:
(1) All timing 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.

tLABCASC 0.5 1.0 1.4 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

tDRR 9.0 12.0 16.0 ns

tINSU (2) 3.1 3.7 4.7 ns

tINH (2) 0.0 0.0 0.0 ns

tOUTCO (2) 2.0 3.7 2.0 4.4 2.0 6.3 ns

tINSU(3) 2.1 2.7 – ns

tINH (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

tINSUBIDIR (2) 2.3 3.4 4.4 ns

tINHBIDIR (2) 0.0 0.0 0.0 ns

tINSUBIDIR (3) 3.3 4.4 – ns

tINHBIDIR (3) 0.0 0.0 – ns

tOUTCOBIDIR (2) 2.0 3.7 2.0 4.4 2.0 6.3 ns

tXZBIDIR (2) 6.9 7.6 9.2 ns

tZXBIDIR (2) 5.9 6.6 – ns

tOUTCOBIDIR (3) 0.5 2.7 0.5 3.4 – – ns

tXZBIDIR (3) 6.9 7.6 9.2 ns

tZXBIDIR (3) 5.9 6.6 – ns

Table 77. EPF10K200S Device Interconnect 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
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