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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.

Details

Product Status Obsolete

Number of LABs/CLBs -

Number of Logic Elements/Cells 6100

Total RAM Bits 94208

Number of I/O 147

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 208-BFQFP

Supplier Device Package 208-PQFP (28x28)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfec6e-4q208c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/lfec6e-4q208c-4494774
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array
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16-Ball WLCS Package Option 2: iCE40 UltraLiteTM

Dimensions in Millimeters 
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ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER
PARALLEL TO PRIMARY DATUM C.

PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE 
SPHERICAL CROWNS OF THE SOLDER BUMPS.

BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE
PACKAGE BODY.
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24-Pin Plastic DIP
Dimensions in Inches 
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2. DIMENSIONING AND TOLERANCING PER

3. DISTANCE BETWEEN LEADS INCLUDING DAMBAR

THE PACKAGE SEATED IN JEDEC SEATING
4. DIMENSIONS A, A1 & L ARE MEASURED WITH
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25-Ball WLCS Package (0.35 mm Pitch)
Dimensions in Millimeters 
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Notes:
1  ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994.
2  ALL DIMENSIONS ARE IN MILLIMETERS.
3  DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER
   PARALLEL TO PRIMARY DATUM C.
4  PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE 
   SPHERICAL CROWNS OF THE SOLDER BUMPS.
5  BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE
   PACKAGE BODY.
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36-Ball WLCS Package Option 1: iCE40 Ultra
Dimensions in Millimeters 
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ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER
PARALLEL TO PRIMARY DATUM C.

PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE 
SPHERICAL CROWNS OF THE SOLDER BUMPS.

BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE
PACKAGE BODY.

NOTES:
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36-Ball WLCS Package Option 2: MachXO3TM

Dimensions in Millimeters 
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ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER
PARALLEL TO PRIMARY DATUM C.

PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE 
SPHERICAL CROWNS OF THE SOLDER BUMPS.
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64-Ball csBGA Package
Dimensions in Millimeters 
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ALL DIMENSIONS ARE IN MILLIMETERS.
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80-Ball ctfBGA Package
Dimensions in Millimeters 

ALL DIMENSIONS ARE IN MILLIMETERS.

BILATERAL TOLERANCE ZONE IS APPLIED

PLANE ARE DEFINED BY THE SPHERICAL

EXACT SHAPE AND SIZE OF THIS FEATURE

DIMENSION "b" IS MEASURED AT THE
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PRIMARY DATUM  C  AND SEATING
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DIMENSIONS AND TOLERANCES 
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81-Ball csfBGA Package
Dimensions in Millimeters 

ALL DIMENSIONS ARE IN MILLIMETERS.

BILATERAL TOLERANCE ZONE IS APPLIED

PLANE ARE DEFINED BY THE SPHERICAL

EXACT SHAPE AND SIZE OF THIS FEATURE

DIMENSION "b" IS MEASURED AT THE

TO EACH SIDE OF THE PACKAGE BODY.

PRIMARY DATUM  C  AND SEATING

IS OPTIONAL.
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DIMENSIONS AND TOLERANCES 
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100-Pin TQFP Package Option 1: MachXO2, MachXOTM, ispMACH® 4000
Dimensions in Millimeters

B
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5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM

4.  DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.

ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1

2.  ALL DIMENSIONS ARE IN MILLIMETERS.

1.  DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE

LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.

7.  A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE

TO THE LOWEST POINT ON THE PACKAGE BODY.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.8.

DIMENSIONS.

OF THE PACKAGE BY 0.15 MM.

6.  SECTION B-B:
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132-Ball csBGA Package Option 2: iCE40
Dimensions in Millimeters 
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BILATERAL TOLERANCE ZONE IS APPLIED
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EXACT SHAPE AND SIZE OF THIS FEATURE
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DIMENSIONS AND TOLERANCES 
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144-Ball fpBGA Package
Dimensions in Millimeters 
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208-Pin PQFP Package
Dimensions in Millimeters 
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3. DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.

TO THE LOWEST POINT ON THE PACKAGE BODY.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1

5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.

7.0 A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE

EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL.9.

6.0 SECTION B-B:

8.

DIMENSIONS.

OF THE PACKAGE BY 0.15 MM.
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256-Ball caBGA Package
Dimensions in Millimeters
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ALL DIMENSIONS ARE IN MILLIMETERS.

BILATERAL TOLERANCE ZONE IS APPLIED

PLANE ARE DEFINED BY THE SPHERICAL

EXACT SHAPE AND SIZE OF THIS FEATURE

DIMENSION "b" IS MEASURED AT THE

TO EACH SIDE OF THE PACKAGE BODY.

PRIMARY DATUM  C  AND SEATING

IS OPTIONAL.

CROWNS OF THE SOLDER BALLS.
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PER ANSI Y14.5M.

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES 
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400-Ball caBGA Package
Dimensions in Millimeters

ALL DIMENSIONS ARE IN MILLIMETERS.

PARALLEL TO PRIMARY DATUM  C.

BILATERAL TOLERANCE ZONE IS APPLIED

PLANE ARE DEFINED BY THE SPHERICAL

EXACT SHAPE AND SIZE OF THIS FEATURE

DIMENSION "b" IS MEASURED AT THE

TO EACH SIDE OF THE PACKAGE BODY.

PRIMARY DATUM  C  AND SEATING

IS OPTIONAL.

CROWNS OF THE SOLDER BALLS.
4

5

6

PER ANSI Y14.5M.

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES 
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484-Ball fpBGA Package
Dimensions in Millimeters

S

1.

2.

NOTES: UNLESS OTHERWISE SPECIFIED

6

4

5

3

0.50 BSC

1.00 BSC

21.00 BSC

19.80

23.00 BSC

A

ALL DIMENSIONS ARE IN MILLIMETERS.

BILATERAL TOLERANCE ZONE IS APPLIED

PLANE ARE DEFINED BY THE SPHERICAL
PRIMARY DATUM  C  AND SEATING

EXACT SHAPE AND SIZE OF THIS FEATURE

MAXIMUM SOLDER BALL DIAMETER,
DIMENSION "b" IS MEASURED AT THE

TO EACH SIDE OF THE PACKAGE BODY.

IS OPTIONAL.

PARALLEL TO PRIMARY DATUM  C

CROWNS OF THE SOLDER BALLS.
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900-Ball fpBGA Package
Dimensions in Millimeters

R
ECN

.10

.25

IS OPTIONAL.

ALL DIMENSIONS ARE IN MILLIMETERS.

EXACT SHAPE AND SIZE OF THIS FEATURE

NOTES: UNLESS OTHERWISE SPECIFIED

6
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2.

3

1.
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e
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2.60

29.30

0.20

0.70

0.35

0.25

0.20

0.70

MAX.

PER ANSI Y14.5M.

PARALLEL TO PRIMARY DATUM  C

CROWNS OF THE SOLDER BALLS.

BILATERAL TOLERANCE ZONE IS APPLIED

PLANE ARE DEFINED BY THE SPHERICAL
PRIMARY DATUM  C  AND SEATING

MAXIMUM SOLDER BALL DIAMETER,
DIMENSION "b" IS MEASURED AT THE

TO EACH SIDE OF THE PACKAGE BODY.
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DIMENSIONS AND TOLERANCES 
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1036-Ball ftSBGA Package
Dimensions in Millimeters

Cbbb

NOTES: UNLESS OTHERWISE SPECIFIED

TO EACH SIDE OF THE PACKAGE BODY.

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,

EXACT SHAPE AND SIZE OF THIS FEATURE

PRIMARY DATUM  C  AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL

BILATERAL TOLERANCE ZONE IS APPLIED

ALL DIMENSIONS ARE IN MILLIMETERS.

CROWNS OF THE SOLDER BALLS.

PARALLEL TO PRIMARY DATUM  C

DIMENSIONS AND TOLERANCES 

6

5

IS OPTIONAL.
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3

2.

1.
PER ANSI Y14.5M.
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1152-Ball Organic fcBGA Package Option 2: LatticeSC/SCM80 & SC/SCM115
Dimensions in Millimeters

A1

ddd

DIMENSIONS AND TOLERANCES 

TO EACH SIDE OF THE PACKAGE BODY.

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,

PRIMARY DATUM  C  AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL

BILATERAL TOLERANCE ZONE IS APPLIED

CROWNS OF THE SOLDER BALLS.

PARALLEL TO PRIMARY DATUM  C

NOTES: UNLESS OTHERWISE SPECIFIED

EXACT SHAPE AND SIZE OF THIS FEATURE

ALL DIMENSIONS ARE IN MILLIMETERS.

5

6 IS OPTIONAL.

PER ANSI Y14.5M.
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1152-Ball fpBGA Package
Dimensions in Millimeters

ECN

e

ddd

DIMENSIONS AND TOLERANCES 

PARALLEL TO PRIMARY DATUM  C

CROWNS OF THE SOLDER BALLS.

ALL DIMENSIONS ARE IN MILLIMETERS.

BILATERAL TOLERANCE ZONE IS APPLIED

PLANE ARE DEFINED BY THE SPHERICAL
PRIMARY DATUM  C  AND SEATING

EXACT SHAPE AND SIZE OF THIS FEATURE

MAXIMUM SOLDER BALL DIAMETER,
DIMENSION "b" IS MEASURED AT THE

TO EACH SIDE OF THE PACKAGE BODY.

NOTES: UNLESS OTHERWISE SPECIFIED

6

5
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PER ANSI Y14.5M.
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1704-Ball Ceramic fcBGA Package
Dimensions in Millimeters

AV

PACKAGE BODY INCLUDES SUBSTRATE AND LID.

bbb

DIMENSIONS AND TOLERANCES 

TO EACH SIDE OF THE PACKAGE BODY.

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,

PRIMARY DATUM  C  AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL

BILATERAL TOLERANCE ZONE IS APPLIED

CROWNS OF THE SOLDER BALLS.

PARALLEL TO PRIMARY DATUM  C

NOTES: UNLESS OTHERWISE SPECIFIED

ALL DIMENSIONS ARE IN MILLIMETERS.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.6
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