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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 10K Embedded Programmable Logic Device Family 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.

...and More 
Features

– Devices are fabricated on advanced processes and operate with 
a 3.3-V or 5.0-V supply voltage (see Table 3

– In-circuit reconfigurability (ICR) via external configuration 
device, 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

Table 2. FLEX 10K Device Features

Feature EPF10K70 EPF10K100
EPF10K100A

EPF10K130V EPF10K250A

Typical gates (logic and 
RAM) (1)

70,000 100,000 130,000 250,000

Maximum system gates 118,000 158,000 211,000 310,000

LEs 3,744 4,992 6,656 12,160

LABs 468 624 832 1,520

EABs 9 12 16 20

Total RAM bits 18,432 24,576 32,768 40,960

Maximum user I/O pins 358 406 470 470

Table 3. Supply Voltages for FLEX 10K & FLEX 10KA Devices

5.0-V Devices 3.3-V Devices

EPF10K10
EPF10K20
EPF10K30
EPF10K40
EPF10K50
EPF10K70
EPF10K100

EPF10K10A
EPF10K30A
EPF10K50V
EPF10K100A
EPF10K130V
EPF10K250A
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FLEX 10K Embedded Programmable Logic Device Family Data Sheet
Notes to tables:
(1) FLEX 10K and FLEX 10KA device package types include plastic J-lead chip carrier (PLCC), thin quad flat pack 

(TQFP), plastic quad flat pack (PQFP), power quad flat pack (RQFP), ball-grid array (BGA), pin-grid array (PGA), 
and FineLine BGATM packages.

(2) This option is supported with a 256-pin FineLine BGA package. By using SameFrame pin migration, all FineLine 
BGA packages are pin compatible. For example, a board can be designed to support both 256-pin and 484-pin 
FineLine BGA packages. The Altera software automatically avoids conflicting pins when future migration is set.

General 
Description

Altera’s FLEX 10K devices are the industry’s first embedded PLDs. Based 
on reconfigurable CMOS SRAM elements, the Flexible Logic Element 
MatriX (FLEX) architecture incorporates all features necessary to 
implement common gate array megafunctions. With up to 250,000 gates, 
the FLEX 10K family provides the density, speed, and features to integrate 
entire systems, including multiple 32-bit buses, into a single device.

FLEX 10K devices are reconfigurable, which allows 100% testing prior to 
shipment. As a result, the designer is not required to generate test vectors 
for fault coverage purposes. Additionally, the designer does not need to 
manage inventories of different ASIC designs; FLEX 10K devices can be 
configured on the board for the specific functionality required.

Table 6 shows FLEX 10K performance for some common designs. All 
performance values were obtained with Synopsys DesignWare or LPM 
functions. No special design technique was required to implement the 
applications; the designer simply inferred or instantiated a function in a 
Verilog HDL, VHDL, Altera Hardware Description Language (AHDL), or 
schematic design file.

Notes:
(1) The speed grade of this application is limited because of clock high and low specifications.
(2) This application uses combinatorial inputs and outputs.
(3) This application uses registered inputs and outputs.

Table 6. FLEX 10K & FLEX 10KA Performance

Application Resources 
Used

Performance Units

LEs EABs -1 Speed 
Grade

-2 Speed 
Grade

-3 Speed 
Grade

-4 Speed 
Grade

16-bit loadable 
counter (1)

16 0 204 166 125 95 MHz

16-bit accumulator (1) 16 0 204 166 125 95 MHz

16-to-1 multiplexer (2) 10 0 4.2 5.8 6.0 7.0 ns

256 × 8 RAM read 
cycle speed (3)

0 1 172 145 108 84 MHz

256 × 8 RAM write 
cycle speed (3)

0 1 106 89 68 63 MHz
Altera Corporation  5



FLEX 10K Embedded Programmable Logic Device Family Data Sheet
Figure 11. LAB Connections to Row & Column Interconnect

From Adjacent LAB

Row Channels
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Channels

Each LE can drive two
row channels.

LE 2 

LE 8 

LE 1  
To Adjacent LAB
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with an LE in the
adjacent LAB.

At each intersection,
four row channels can
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To Other RowsTo LAB Local
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To Other
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FLEX 10K Embedded Programmable Logic Device Family Data Sheet
Signals on the peripheral control bus can also drive the four global signals, 
referred to as GLOBAL0 through GLOBAL3 in Tables 8 and 9. The 
internally generated signal can drive the global signal, providing the same 
low-skew, low-delay characteristics for an internally generated signal as 
for a signal driven by an input. This feature is ideal for internally 
generated clear or clock signals with high fan-out. When a global signal is 
driven by internal logic, the dedicated input pin that drives that global 
signal cannot be used. The dedicated input pin should be driven to a 
known logic state (such as ground) and not be allowed to float.

When the chip-wide output enable pin is held low, it will tri-state all pins 
on the device. This option can be set in the Global Project Device Options 
menu. Additionally, the registers in the IOE can be reset by holding the 
chip-wide reset pin low.

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 14.

Figure 14. FLEX 10K Row-to-IOE Connections

n

n

Each IOE is driven by an
m-to-1 multiplexer.

Each IOE can drive up to two
row channels.

IOE8

IOE1
m

m

Row FastTrack
Interconnect

n

The values for m and n are provided in Table 10.
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FLEX 10K Embedded Programmable Logic Device Family Data Sheet
SameFrame 
Pin-Outs

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 EPF10K10A device in a 256-pin 
FineLine BGA package to an EPF10K100A device in a 484-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 16).

Figure 16. SameFrame Pin-Out Example

Designed for 484-PinFineLine BGA Package
Printed Circuit Board

256-Pin FineLine BGA Package
(Reduced I/O Count or
Logic Requirements)

484-Pin FineLine BGA Package
(Increased I/O Count or

Logic Requirements)

256-Pin
FineLine

BGA

484-Pin
FineLine

BGA
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FLEX 10K Embedded Programmable Logic Device Family Data Sheet
Table 12 describes the FLEX 10K device supply voltages and MultiVolt 
I/O support levels.

Note
(1) 240-pin QFP packages do not support the MultiVolt I/O features, so they do not have separate VCCIO pins.

Power Sequencing & Hot-Socketing

Because FLEX 10K devices can be used in a multi-voltage environment, 
they have been designed specifically to tolerate any possible power-up 
sequence. The VCCIO and VCCINT power supplies can be powered in any 
order.

Signals can be driven into FLEX 10KA devices before and during power 
up without damaging the device. Additionally, FLEX 10KA devices do 
not drive out during power up. Once operating conditions are reached, 
FLEX 10KA devices operate as specified by the user.

IEEE Std. 
1149.1 (JTAG) 
Boundary-Scan 
Support

All FLEX 10K devices provide JTAG BST circuitry that complies with the 
IEEE Std. 1149.1-1990 specification. All FLEX 10K devices can also be 
configured using the JTAG pins through the BitBlaster serial download 
cable, or ByteBlasterMV parallel port download cable, or via hardware 
that uses the JamTM programming and test language. JTAG BST can be 
performed before or after configuration, but not during configuration. 
FLEX 10K devices support the JTAG instructions shown in Table 13.

Table 12. Supply Voltages & MultiVolt I/O Support Levels

Devices Supply Voltage (V) MultiVolt I/O Support Levels (V)

VCCINT VCCIO Input Output 

FLEX 10K (1) 5.0 5.0 3.3 or 5.0 5.0

5.0 3.3 3.3 or 5.0 3.3 or 5.0

EPF10K50V (1) 3.3 3.3 3.3 or 5.0 3.3 or 5.0

EPF10K130V 3.3 3.3 3.3 or 5.0 3.3 or 5.0

FLEX 10KA (1) 3.3 3.3 2.5, 3.3, or 5.0 3.3 or 5.0

3.3 2.5 2.5, 3.3, or 5.0 2.5
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FLEX 10K Embedded Programmable Logic Device Family Data Sheet
Figure 21 shows the typical output drive characteristics of EPF10K50V 
and EPF10K130V devices.

Figure 21. Output Drive Characteristics of EPF10K50V & EPF10K130V Devices

Tables 26 through 31 provide information on absolute maximum ratings, 
recommended operating conditions, DC operating conditions, and 
capacitance for 3.3-V FLEX 10K devices.  

VO Output Voltage (V)

1 2 3

20

40

60

IOH

Vcc = 3.3 V

Room Temperature

IOLTypical IO 
Output 
Current (mA)

Table 26. FLEX 10KA 3.3-V Device Absolute Maximum Ratings Note (1)

Symbol Parameter Conditions Min Max Unit

VCC Supply voltage With respect to ground (2) –0.5 4.6 V

VI DC input voltage –2.0 5.75 V

IOUT DC output current, per pin –25 25 mA

TSTG Storage temperature No bias –65 150 ° C

TAMB Ambient temperature Under bias –65 135 ° C

TJ Junction temperature Ceramic packages, under bias 150 ° C

PQFP, TQFP, RQFP, and BGA 
packages, under bias

135 ° C
50 Altera Corporation



FLEX 10K Embedded Programmable Logic Device Family Data Sheet
Figures 25 through 27 show the delays that correspond to various paths 
and functions within the LE, IOE, and EAB timing models.

Figure 25. FLEX 10K Device LE Timing Model
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FLEX 10K Embedded Programmable Logic Device Family Data Sheet
Tables 39 through 47 show EPF10K10 and EPF10K20 device internal and 
external timing parameters.

Table 39. EPF10K10 & EPF10K20 Device LE Timing Microparameters Note (1)

Symbol -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max

tLUT 1.4 1.7 ns

tCLUT 0.6 0.7 ns

tRLUT 1.5 1.9 ns

tPACKED 0.6 0.9 ns

tEN 1.0 1.2 ns

tCICO 0.2 0.3 ns

tCGEN 0.9 1.2 ns

tCGENR 0.9 1.2 ns

tCASC 0.8 0.9 ns

tC 1.3 1.5 ns

tCO 0.9 1.1 ns

tCOMB 0.5 0.6 ns

tSU 1.3 2.5 ns

tH 1.4 1.6 ns

tPRE 1.0 1.2 ns

tCLR 1.0 1.2 ns

tCH 4.0 4.0 ns

tCL 4.0 4.0 ns
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FLEX 10K Embedded Programmable Logic Device Family Data Sheet
Table 43. EPF10K10 Device Interconnect Timing Microparameters Note (1)

Symbol -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max

tDIN2IOE 4.8 6.2 ns

tDIN2LE 2.6 3.8 ns

tDIN2DATA 4.3 5.2 ns

tDCLK2IOE 3.4 4.0 ns

tDCLK2LE 2.6 3.8 ns

tSAMELAB 0.6 0.6 ns

tSAMEROW 3.6 3.8 ns

tSAMECOLUMN 0.9 1.1 ns

tDIFFROW 4.5 4.9 ns

tTWOROWS 8.1 8.7 ns

tLEPERIPH 3.3 3.9 ns

tLABCARRY 0.5 0.8 ns

tLABCASC 2.7 3.0 ns

Table 44. EPF10K20 Device Interconnect Timing Microparameters Note (1)

Symbol -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max

tDIN2IOE 5.2 6.6 ns

tDIN2LE 2.6 3.8 ns

tDIN2DATA 4.3 5.2 ns

tDCLK2IOE 4.3 4.0 ns

tDCLK2LE 2.6 3.8 ns

tSAMELAB 0.6 0.6 ns

tSAMEROW 3.7 3.9 ns

tSAMECOLUMN 1.4 1.6 ns

tDIFFROW 5.1 5.5 ns

tTWOROWS 8.8 9.4 ns

tLEPERIPH 4.7 5.6 ns

tLABCARRY 0.5 0.8 ns

tLABCASC 2.7 3.0 ns
70 Altera Corporation



FLEX 10K Embedded Programmable Logic Device Family Data Sheet
Table 65. EPF10K100 Device IOE Timing Microparameters Note (1)

Symbol -3DX Speed Grade -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max Min Max

tIOD 0.0 0.0 0.0 ns

tIOC 0.5 0.5 0.7 ns

tIOCO 0.4 0.4 0.9 ns

tIOCOMB 0.0 0.0 0.0 ns

tIOSU 5.5 5.5 6.7 ns

tIOH 0.5 0.5 0.7 ns

tIOCLR 0.7 0.7 1.6 ns

tOD1 4.0 4.0 5.0 ns

tOD2 6.3 6.3 7.3 ns

tOD3 7.7 7.7 8.7 ns

tXZ 6.2 6.2 6.8 ns

tZX1 6.2 6.2 6.8 ns

tZX2 8.5 8.5 9.1 ns

tZX3 9.9 9.9 10.5 ns

tINREG without ClockLock or 
ClockBoost circuitry

9.0 9.0 10.5 ns

tINREG with ClockLock or 
ClockBoost circuitry

3.0 – – ns

tIOFD 8.1 8.1 10.3 ns

tINCOMB 8.1 8.1 10.3 ns
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FLEX 10K Embedded Programmable Logic Device Family Data Sheet
Table 67. EPF10K100 Device EAB Internal Timing Macroparameters Note (1)

Symbol -3DX Speed Grade -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max Min Max

tEABAA 13.7 13.7 17.0 ns

tEABRCCOMB 13.7 13.7 17.0 ns

tEABRCREG 9.7 9.7 11.9 ns

tEABWP 5.8 5.8 7.2 ns

tEABWCCOMB 7.3 7.3 9.0 ns

tEABWCREG 13.0 13.0 16.0 ns

tEABDD 10.0 10.0 12.5 ns

tEABDATACO 2.0 2.0 3.4 ns

tEABDATASU 5.3 5.3 5.6 ns

tEABDATAH 0.0 0.0 0.0 ns

tEABWESU 5.5 5.5 5.8 ns

tEABWEH 0.0 0.0 0.0 ns

tEABWDSU 5.5 5.5 5.8 ns

tEABWDH 0.0 0.0 0.0 ns

tEABWASU 2.1 2.1 2.7 ns

tEABWAH 0.0 0.0 0.0 ns

tEABWO 9.5 9.5 11.8 ns
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Table 79. EPF10K130V Device IOE Timing Microparameters Note (1)

Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max Min Max

tIOD 1.3 1.6 2.0 ns

tIOC 0.4 0.5 0.7 ns

tIOCO 0.3 0.4 0.5 ns

tIOCOMB 0.0 0.0 0.0 ns

tIOSU 2.6 3.3 3.8 ns

tIOH 0.0 0.0 0.0 ns

tIOCLR 1.7 2.2 2.7 ns

tOD1 3.5 4.4 5.0 ns

tOD2 – – – ns

tOD3 8.2 8.1 9.7 ns

tXZ 4.9 6.3 7.4 ns

tZX1 4.9 6.3 7.4 ns

tZX2 – – – ns

tZX3 9.6 10.0 12.1 ns

tINREG 7.9 10.0 12.6 ns

tIOFD 6.2 7.9 9.9 ns

tINCOMB 6.2 7.9 9.9 ns
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Table 82. EPF10K130V Device Interconnect Timing Microparameters Note (1)

Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max Min Max

tDIN2IOE 8.0 9.0 9.5 ns

tDIN2LE 2.4 3.0 3.1 ns

tDIN2DATA 5.0 6.3 7.4 ns

tDCLK2IOE 3.6 4.6 5.1 ns

tDCLK2LE 2.4 3.0 3.1 ns

tSAMELAB 0.4 0.6 0.8 ns

tSAMEROW 4.5 5.3 6.5 ns

tSAMECOLUMN 9.0 9.5 9.7 ns

tDIFFROW 13.5 14.8 16.2 ns

tTWOROWS 18.0 20.1 22.7 ns

tLEPERIPH 8.1 8.6 9.5 ns

tLABCARRY 0.6 0.8 1.0 ns

tLABCASC 0.8 1.0 1.2 ns

Table 83. EPF10K130V Device External Timing Parameters  Note (1)

Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max Min Max

tDRR 15.0 19.1 24.2 ns

tINSU (2), (3) 6.9 8.6 11.0 ns

tINH (3) 0.0 0.0 0.0 ns

tOUTCO (3) 2.0 7.8 2.0 9.9 2.0 11.3 ns

Table 84. EPF10K130V Device External Bidirectional Timing Parameters Note (1)

Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit

Min Max Min Max Min Max

tINSUBIDIR 6.7 8.5 10.8 ns

tINHBIDIR 0.0 0.0 0.0 ns

tOUTCOBIDIR 2.0 6.9 2.0 8.8 2.0 10.2 ns

tXZBIDIR 12.9 16.4 19.3 ns

tZXBIDIR 12.9 16.4 19.3 ns
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Table 88. EPF10K10A 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 8.1 9.8 13.1 ns

tEABRCCOMB 8.1 9.8 13.1 ns

tEABRCREG 5.8 6.9 9.3 ns

tEABWP 2.0 2.4 3.2 ns

tEABWCCOMB 3.5 4.2 5.6 ns

tEABWCREG 9.4 11.2 14.8 ns

tEABDD 6.9 8.3 11.0 ns

tEABDATACO 1.3 1.5 2.0 ns

tEABDATASU 2.4 3.0 3.9 ns

tEABDATAH 0.0 0.0 0.0 ns

tEABWESU 4.1 4.9 6.5 ns

tEABWEH 0.0 0.0 0.0 ns

tEABWDSU 1.4 1.6 2.2 ns

tEABWDH 0.0 0.0 0.0 ns

tEABWASU 2.5 3.0 4.1 ns

tEABWAH 0.0 0.0 0.0 ns

tEABWO 6.2 7.5 9.9 ns
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Table 95. EPF10K30A 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 9.7 11.6 16.2 ns

tEABRCCOMB 9.7 11.6 16.2 ns

tEABRCREG 5.9 7.1 9.7 ns

tEABWP 3.8 4.5 5.9 ns

tEABWCCOMB 4.0 4.7 6.3 ns

tEABWCREG 9.8 11.6 16.6 ns

tEABDD 9.2 11.0 16.1 ns

tEABDATACO 1.7 2.1 3.4 ns

tEABDATASU 2.3 2.7 3.5 ns

tEABDATAH 0.0 0.0 0.0 ns

tEABWESU 3.3 3.9 4.9 ns

tEABWEH 0.0 0.0 0.0 ns

tEABWDSU 3.2 3.8 5.0 ns

tEABWDH 0.0 0.0 0.0 ns

tEABWASU 3.7 4.4 5.1 ns

tEABWAH 0.0 0.0 0.0 ns

tEABWO 6.1 7.3 11.3 ns
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Table 100. EPF10K100A Device IOE Timing Microparameters Note (1)

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

Min Max Min Max Min Max

tIOD 2.5 2.9 3.4 ns

tIOC 0.3 0.3 0.4 ns

tIOCO 0.2 0.2 0.3 ns

tIOCOMB 0.5 0.6 0.7 ns

tIOSU 1.3 1.7 1.8 ns

tIOH 0.2 0.2 0.3 ns

tIOCLR 1.0 1.2 1.4 ns

tOD1 2.2 2.6 3.0 ns

tOD2 4.5 5.3 6.1 ns

tOD3 6.8 7.9 9.3 ns

tXZ 2.7 3.1 3.7 ns

tZX1 2.7 3.1 3.7 ns

tZX2 5.0 5.8 6.8 ns

tZX3 7.3 8.4 10.0 ns

tINREG 5.3 6.1 7.2 ns

tIOFD 4.7 5.5 6.4 ns

tINCOMB 4.7 5.5 6.4 ns
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Table 109. EPF10K250A 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 6.1 6.8 8.2 ns

tEABRCCOMB 6.1 6.8 8.2 ns

tEABRCREG 4.6 5.1 6.1 ns

tEABWP 5.6 6.4 7.5 ns

tEABWCCOMB 5.8 6.6 7.9 ns

tEABWCREG 15.8 17.8 21.0 ns

tEABDD 5.7 6.4 7.8 ns

tEABDATACO 0.7 0.8 1.0 ns

tEABDATASU 4.5 5.1 5.9 ns

tEABDATAH 0.0 0.0 0.0 ns

tEABWESU 8.2 9.3 10.9 ns

tEABWEH 0.0 0.0 0.0 ns

tEABWDSU 1.7 1.8 2.1 ns

tEABWDH 0.0 0.0 0.0 ns

tEABWASU 0.9 0.9 1.0 ns

tEABWAH 0.0 0.0 0.0 ns

tEABWO 5.3 6.0 7.4 ns
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Multiple FLEX 10K devices can be configured in any of the five 
configuration schemes by connecting the configuration enable (nCE) and 
configuration enable output (nCEO) pins on each device. 

Device Pin-
Outs 

See the Altera web site (http://www.altera.com) or the Altera Digital 
Library for pin-out information.

Revision 
History

The information contained in the FLEX 10K Embedded Programmable Logic 
Device Family Data Sheet version 4.2 supersedes information published in 
previous versions.

Version 4.2 Changes

The following change was made to version 4.2 of the FLEX 10K Embedded 
Programmable Logic Device Family Data Sheet: updated Figure 13.

Version 4.1 Changes

The following changes were made to version 4.1 of the FLEX 10K 
Embedded Programmable Logic Device Family Data Sheet.

■ Updated General Description section
■ Updated I/O Element section
■ Updated SameFrame Pin-Outs section
■ Updated Figure 16
■ Updated Tables 13 and 116
■ Added Note 9 to Table 19
■ Added Note 10 to Table 24
■ Added Note 10 to Table 28

Table 116. Data Sources for Configuration

Configuration Scheme Data Source

Configuration device EPC1, EPC2, EPC16, or EPC1441 configuration device

Passive serial (PS) BitBlaster, MasterBlaster, or ByteBlasterMV download cable, or 
serial data source

Passive parallel asynchronous (PPA) Parallel data source

Passive parallel synchronous (PPS) Parallel data source

JTAG BitBlaster, MasterBlaster, or ByteBlasterMV download cable, or 
microprocessor with Jam STAPL file or Jam Byte-Code file
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