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FLEX 10KE DevicesFLEX 10KE Devices
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FLEX 10KE Advanced Process FLEX 10KE Advanced Process 
TechnologyTechnology

!! 0.220.22--µµ, 5, 5--LayerLayer--Metal ProcessMetal Process
"" LowLow--Power 2.5Power 2.5--V Core V Core 
"" MultiVoltMultiVolt™™ I/O  (5.0I/O  (5.0--V Tolerant)V Tolerant)
"" MixedMixed--Voltage System Flexibility Voltage System Flexibility 

VCCINTVCCINT VCCIOVCCIO Input LevelsInput Levels Output LevelsOutput Levels
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FLEX 10K Performance FLEX 10K Performance 
ImprovementsImprovements

Higher System Performance

1996 1997 1998

FLEX 10K-5
37 MHz

FLEX 10K-3
58 MHz

FLEX 10KA-2
71 MHz

FLEX 10KA-1
90 MHz

FLEX 10KE-1
115 MHz

FLEX 10K-4
47 MHz



Device Architecture Block DiagramDevice Architecture Block Diagram

EmbeddedEmbedded
Array BlockArray Block

(EAB)(EAB)

EmbeddedEmbedded
Array BlockArray Block

(EAB)(EAB)

I/O ElementI/O Element
(IOE)(IOE)

LocalLocal
InterconnectInterconnect

Logic Logic 
ArrayArray

LogicLogic
ElementElement

Logic Logic 
ArrayArray
BlockBlock

EmbeddedEmbedded
ArrayArray

IOEIOE

IOEIOE

IOEIOE

IOEIOE

IOEIOE

IOEIOE

IOEIOE

IOEIOE

IOEIOE IOEIOE IOEIOE IOEIOE IOEIOE IOEIOE

IOEIOE IOEIOE IOEIOE IOEIOE IOEIOE IOEIOE

Column FastTrackColumn FastTrack
InterconnectInterconnect

Row FastTrackRow FastTrack®®

InterconnectInterconnect



Enhanced FLEX 10KE EABEnhanced FLEX 10KE EAB
!! DualDual--Port RAMPort RAM
!! FIFOFIFO--OptimizedOptimized

"" Independent Read & Independent Read & 
Write Ports Write Ports 

"" Synchronous or Synchronous or 
Asynchronous AccessAsynchronous Access

!! EAB Width X16 for EAB Width X16 for 
Maximum System Maximum System 
BandwidthBandwidth

!! 4 Kbits/EAB4 Kbits/EAB
"" 256 x 16; 512 x 8; 256 x 16; 512 x 8; 

1,024 x 4; 2,048 x 21,024 x 4; 2,048 x 2

WR_ADDWR_ADD
WR_DATAWR_DATA
WEWE
WR_CLKWR_CLK

RD_ADDRD_ADD
RD_DATARD_DATA

RERE
RD_CLKRD_CLK

Fully Compatible with All FLEX 10K EABsFully Compatible with All FLEX 10K EABs



FIFO ConfigurationsFIFO Configurations

EABsEABsProcess AProcess A Process BProcess B
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New Memory MegafunctionsNew Memory Megafunctions

Use MegaWizardUse MegaWizard™™ PlugPlug--In ManagerIn Manager
to Instantiateto Instantiate

!! ALTDPRAMALTDPRAM
"" DualDual--Port RAM Port RAM 

Megafunction Megafunction 
!! SCFIFO (SingleSCFIFO (Single--Clock FIFO)Clock FIFO)

"" Synchronous FIFOSynchronous FIFO
!! DCFIFO (DualDCFIFO (Dual--Clock FIFO)Clock FIFO)

"" Asynchronous FIFOAsynchronous FIFO



Source: Altera ApplicationsSource: Altera Applications

Breakthrough FIFO SpeedsBreakthrough FIFO Speeds
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ClockLockClockLock™™ Circuitry: PLL 1x ModeCircuitry: PLL 1x Mode

VoltageVoltage--ControlledControlled
OscillatorOscillator

Phase Phase 
ComparatorComparator

PrimaryPrimary
Clock = fClock = f LockedLocked

Clock = fClock = f

ClockLockClockLock

Freq. = fFreq. = f

CompCompComp

DelayDelayDelay

Match InternalMatch Internal
PinPin--toto--RegisterRegister

DelaysDelays



ttCOCO (IOE Register)(IOE Register)

ttCOCO (LE Register)(LE Register)

ttSUSU (IOE Register)(IOE Register)

ttSUSU (LE Register)(LE Register)

With ClockLockWith ClockLockWithout ClockLockWithout ClockLock

Improved I/O Speed: Improved I/O Speed: 
EPF10K200E ExampleEPF10K200E Example

Min.Min.

0.5 ns0.5 ns

0.5 ns0.5 ns

Max.Max.

3.5 ns3.5 ns

5.8 ns5.8 ns

1.8 ns1.8 ns

3.3 ns3.3 ns

Max.Max.

5.0 ns5.0 ns

7.2 ns7.2 ns

2.8 ns2.8 ns

3.8 ns3.8 ns

Min.Min.

2.0 ns2.0 ns

2.0 ns2.0 ns



ClockBoostClockBoost™™ Circuitry: PLL 2x ModeCircuitry: PLL 2x Mode
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TimeTime--Domain MultiplexingDomain Multiplexing
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ClockLockClockLock

AsynchronousAsynchronous
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System
Logic
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Improved Design ReliabilityImproved Design Reliability

Added LatencyAdded Latency

ClockBoostClockBoost

D   QD   Q
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FLEX 10KEFLEX 10KE
DeviceDevice

5.05.0--VV
BackBack--EndEnd

DeviceDevice

6464--Bit,Bit,
6666--MHzMHz
PCI BusPCI Bus

HighHigh--Performance PCIPerformance PCI

!! 6464--Bit, 66Bit, 66--MHz CompliantMHz Compliant
!! 3.33.3--V CompliantV Compliant

"" Programmable ClampProgrammable Clamp
!! 5.05.0--V Drive and Timing CompliantV Drive and Timing Compliant



Traditional BGA 
1.27 mm

Ball Pitch

27 mm
256 Balls

35 mm
356 Balls

45 mm
600 Balls

Area »
100-Pin TQFP

FineLine BGA
1.0 mm

Ball Pitch

23 mm
484 Balls

17 mm
256 Balls

27 mm
672 Balls

Requires Less 
than Half the 
Board Real 
Estate

FineLine BGAFineLine BGA™™ Efficiency Efficiency 



0.25-µ,µ,µ,µ,
Five-Layer

Metal

0.19

FLEX 10K Process Migration...FLEX 10K Process Migration...

Relative
Die Size:

0.5-µ,µ,µ,µ,
Triple-Layer

Metal

0.78

0.35-µ,µ,µ,µ,
Quad-Layer

Metal

0.32

0.6-µ,µ,µ,µ,
Triple-Layer

Metal

1.00

50,000-Gate Device



256-Pin
FineLine

BGA

484-Pin
FineLine

BGA

256-Pin
FineLine

BGA

SameFrameSameFrame™™ PinPin--Out AdvantageOut Advantage



FLEX 10K Family Package AvailabilityFLEX 10K Family Package Availability

(1) 256-, 484- and 672-Pin Packages Are 1.0-mm FineLine BGA™, 356 and 600-Pin Packages Are 1.27-mm Super BGAs
(2) EPF10K100E Device Only
(3) EPF10K200S Device Only

Feature

Typical Gates

Logic Elements

RAM Bits

Package 
Options(1)

Available

EPF10K30E

30,000

1,728

24,576

144-Pin TQFP
208-Pin PQFP
256-Pin BGA
484-Pin BGA

Now

EPF10K50S
EPF10K50E

50,000

2,880

40,960

144-Pin TQFP
208-Pin PQFP
240-Pin PQFP
256-Pin BGA
356-Pin BGA
484-Pin BGA

EPF10K100E
EPF10K100B

100,000

4,992
4,992

49,152
24,576

208-Pin PQFP
240-Pin PQFP
256-Pin BGA
356-Pin BGA(2)

484-Pin BGA(2)

Now

EPF10K130E

130,000

6,656

65,536

240-Pin PQFP
356-Pin BGA
484-Pin BGA
600-Pin BGA
672-Pin BGA

Now

EPF10K200S
EPF10K200E

200,000

9,984

98,304

240-Pin RQFP(3)

356-Pin BGA(3)

484-Pin BGA(3)

599-Pin PGA
600-Pin BGA
672-Pin BGA

NowNow



FLEX 10KE HighFLEX 10KE High--Performance Performance 
SolutionSolution

! Dual-Port RAM
! 4-Kbit EAB with x16 Width
! PCI-Compliant I/O

Embedded 
Architecture Evolution

! 1.0-mm FineLine BGA™ Packages
! Requires Half the Board Area
! Minimizes Cost

Next-Generation
Packaging

! 0.22-µm CMOS SRAM
! Five-Layer Metal
! 2.5-V Core with MultiVolt™ I/O
! 5.0-V Tolerant Inputs

Advanced Process
Technology

# DESIGNED FOR PCI
# 115-MHz SYSTEM SPEED
# 150-MHz FIFOs

# DESIGNED FOR PCI
# 115-MHz SYSTEM SPEED
# 150-MHz FIFOs

BREAKTHROUGH
PERFORMANCE

BREAKTHROUGH
PERFORMANCE



FLEX 10KE vs. FLEX 10KA PerformanceFLEX 10KE vs. FLEX 10KA Performance

(1) FLEX 10KA Family Does Not Offer 200K-Gate Device

Up to 33% Faster Than the FLEX 10KA!
Gate Count

30,000

50,000

100,000

130,000

200,000

250,000

FLEX 10KA-1
(MHz)

11.0

11.2

12.5

15.0

N/A(1)

15.0

FLEX 10KE-1
(MHz)

8.5

8.5

10.0

10.0

10.0

N/A

%
Improvement

23%

24%

20%

33%

N/A

N/A



SummarySummary
$$ High PerformanceHigh Performance

"" 115115--MHz System PerformanceMHz System Performance
"" 6464--Bit, 66Bit, 66--MHz PCI ComplianceMHz PCI Compliance
"" ClockLockClockLock,, ClockBoostClockBoost for Improved Speedfor Improved Speed

$$ FeaturesFeatures
"" PLLPLL
"" DualDual--Port RamPort Ram
"" SpaceSpace--Saving FineLine BGA PackagingSaving FineLine BGA Packaging
"" Migration FlexibilityMigration Flexibility
"" Comprehensive IP offeringComprehensive IP offering

$$ Low CostLow Cost
"" Efficient Architecture Results in Smallest Die SizeEfficient Architecture Results in Smallest Die Size
"" Advanced Process TechnologyAdvanced Process Technology



Performance & Compile Time Performance & Compile Time 
Comparisons of the MAX+PLUS II Comparisons of the MAX+PLUS II 
software, versions 9.4 and 9.5 software, versions 9.4 and 9.5 

Up to 30% Increase
in Design Performance & 

Up to 30 Times Faster
Timing Driven 

Compilation Times with 
MAX+PLUS II Software 

version 9.5


