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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
indisnensahle in numerous fields. In telecommunications.

Details
Product Status Obsolete

Number of LABs/CLBs -

Number of Logic Elements/Cells 3100
Total RAM Bits 56320
Number of 1/0 67

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (T))

Package / Case 100-LQFP

Supplier Device Package 100-TQFP (14x14)
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20-Pin (300-Mil) CERDIP Package

Dimensions in Inches

Package Diagrams
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SECTION Z-Z {f§
DETAIL A
L, INCHES
NOTES: 1
. | MIN. | NOM. | MAX.
1. DIMENSIONING AND TOLERANCING PER A - - 1200
ANSI Y14.5M. Al .015| - -
A2 .140]| - .175
2. ALL DIMENSIONS ARE IN INCHES. b |.015] - .023
bi| .015| .018| .021
ZZEX MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2| .045]| - .065
.060 INCHES FROM THE LEAD TIP. b3| .023| - .045
c | .o08]| - .014
DIMENSIONS D AND E1 INCLUDE ALLOWANCE FOR GLASS c1| .o08| .010] .012
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH. D | .942] .950] .970
E | .308]| - .325
5. DIMENSIONS A, Al AND L ARE MEASURED WITH THE E1| .280| .288| .296
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-003. B2 300 REF
E3| .325] - | .a10
6. E3 IS TO BE MEASURED AT THE LEAD TIPS. - 100 BSC
L |.125] - | .200
ALLOWED LEAD TIP POSITION RANGE. N 20




l.l. LATTI CE Package Diagrams

20-Pin LCC Package

Dimensions in Inches

TOP VIEW
| e
.010
X 45
. 020 T
E2 E4
.030 L
X 45

.050 f

(3 PLACES)

L (19 PLACES) —= ~—— Al

4T|<—A

BOTTOM VIEW

: 030 RADIUS

,~ .o050
(TYPICAL)

SIDE VIEW
A2 e

NOTES : % INCHES
1. DIMENSIONING AND TOLERANCING PER MIN. MAX.
ANSI Y14.5. A | .o054 .074
Al| .064 .089
2. ALL DIMENSIONS ARE IN INCHES. A2 )| .007 .015
B | .022 .028
A DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION D | .342 :358

OF .010 INCHES MAXIMUM ABOVE THE DIMENSION SHOWN D2 .200
NOT TO EXCEED .005 INCHES MAXIMUM PER SIDE. D4 | .270 . 315
E | .342 .358

FLATNESS TOLERANCE IS .004 INCHES PER INCH. E2 .200
E4| .270 ] | .315

e .050 BSC

L | .o042 .058
L1]|.075 .095
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Package Diagrams

28-Pin PLCC Package

Dimensions in Inches

-AB- |

BOTTOM VIEW

=]
==

E3 E3

S
b
°| MIN.| NOM.| MAX.
A |65 | 172 .180
A1] .09 | .105 .120
A2 | .062 - .083 .
D [485 | 490 [ 495 0
D1 450 | .453 456 i 013
D2 | 191 | 205 219 0125 % %
D3 125 0075
E [.485 | 400 [ 495 [ 018
E1 | 450 | 453 456 013
E2 | 191 .205 219
125
Eﬁ 28 SECTION A-A
NOTES:

ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y14.5M-1982
ALL DIMENSIONS IN INCHES

DATUM PLANE
COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY

EXIT PLASTIC BODY AT DATUM PLANE

TO BE MEASURED AT SEATING PLANE

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS .010 PER SIDE.

> BB B>

TOP POINT OF MEASUREMENT IS DATUM
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE
DEFINED BY D3/E3

>

DIMENSION APPLIES TO BASE METAL ONLY

CONTACT POINT

LOCATED AT TOP OF MOLD PARTING LINE AND

DATUMS AND TO BE DETERMINED WHERE CENTER LEADS

; BOTTOM POINT OF

[#]or @[H[ a8 O[pO)]

D
D148
B 007 O[H[AB O[DO)]
1002 [AB O] TOP VIEW
PIN 11D ZONE
— OO E

m
|

T LT T T

$loo7 O[H[as O[O

.

/1 o002 a8 @
$To Gl xe G0 NAPLACES
DETAIL"J" 7
D/E SIDE VIEW

ESPAN

* ™ [.004 | C
SEATING PLANE ‘ A A ‘ 020
(MIN)
le—D2E2 —=f=—DyE2
_A-B-
-D-
032
==t 0o~ (21007 O[H[ A8 ©[p@)]
A
045 MIN.
(.
025 MIN. “C-_ | SEATING PLANE
_J 021
f-— ———
013

(o7 W[c[rs O[O

(TYP ALL SIDES)

DETAIL"J"

13
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Package Diagrams

28-Pin SSOP Package

Dimensions in Millimeters
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BASE METAL

D
[ ) | !
Pin 1 Identifier Y H1TH —((— H H H 7—+_A
3 2 1_ y (I 5 e 8 iy S e S ey S ey S *
? 22| 0.10 |C
Ay
SEATING
e PLANE SIDE VIEW
B-
E1
/\ e
|
A |
. I
T T WU TV
N I
®lo.200[c[2@[=E) \
TOP VIEW PARTING LINE
SEE
DETAIL "A"
END VIEW
5, COMMON
" 2 NX R R1
B DIMENSIONS r GAUGE PLANE
% MIN. NOM. MAX. T
a -- -- 2.0 oc R ‘
A, 0.05 - - --
A, 1.65 1.75 1.85 { u 0.25 BSC
b| o0.22 - 0.38 !
b, 0.22 0.30 0.33
C 0.09 - - 0.25 SEATING PLANE
[<F} 0.09 0.15 0.21
D| 9.90 10.20 10.50 DETAIL 'A"
E1l 5.00 5.30 5.60
e 0.65 BSC
E 7.40 7.80 8.20 WITH LEAD FINISH
L| o0.55 0.75 0.95 b e
L1 1.25 REF.
N 28 ‘
oc 0 4 8 . q \ o
R1 0.09 - - - - *
F—(b)—’[\_

NOTES:
1. CONTROLLING DIMENSION: MILLIMETERS.
2. DIMENSIONING & TOLERANCES PER ANSI.Y14.5M-1982.

A "D" & "E1" DO NOT INCLUDE MOLD FLASH OR
PROTRUSIONS, BUT DO INCLUDE MOLD MISMATCH
AND ARE MEASURED AT THE PARTING LINE.
MOLD FLASH OR PROTRUSIONS SHALL NOT
EXCEED 0.20mm PER SIDE.

A TO BE DETERMINED AT THE SEATING PLANE

VAN

SECTION A-A

A DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION/INTRUSION.
ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.13mm TOTAL IN
EXCESS OF b DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR INTRUSION SHALL NOT REDUCE DIMENSION b BY MORE
THAN 0.07mm AT LEAST MATERIAL CONDITION.

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10 & 0.25mm FROM THE LEAD TIP

7. "N" IS THE NUMBER OF TERMINAL POSITIONS

15
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Package Diagrams

44-Pin JLCC Package

Dimensions in Inches

BOTTOM VIEW

Al

DETAIL A
SIDE VIEW _\\\\;7//—\\\\

} “A-

). 004
SEATING
PLANE
| |
NOTES :
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M.

2. ALL DIMENSIONS ARE IN INCHES.

3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL.

.020 MIN.

(N PLACES)

[©]. 010 [ ]

’Z

B—
B2 w.‘
L1 i
L2

|

R

L}} |

—

DETAIL A

Y‘.E]g FINISH
Vel b
(¢} fg\ c1
|
T\BASE METAL
SECTION B-B
S
Y“B INCHES
°. | MIN. MAX.
A .115 - .190
Al .065 REF
B .013 - .023
Bl .013 - .020
B2 .022 - .035
¢ .007 - .013
ci .007 - .010
D/E .675| .690| .700
D1/E1 | .620 - .660
D2/E2 .500 BSC
D4/E4 .630 BSC
L .005 - -
L1 .020 - -
L2 .025 - -
o) .003 - -
R .020 - .040
N 44

25




= LATTICE

Package Diagrams

44-Pin PLCC Package

Dimensions in Inches

BOTTOM VIEW

D3

D3

E——
—
1

E3 E3

S

°| MIN| NOM| MAX

A | 165 | 172 | .180

AL] 09 | 105 | .120

A2 062 | - | 083 .

D | 685 | 690 | .695 I———I
D1| 650 | 653 | 656 i 013
D2[ 291 | 305 [ 319 0125

D3 BT 0075

E | 685 | 690 | .695 } 018

EL| 650 | 653 | .656 013
E2 | 291 | 305 | 319 /\

225

111213 o SECTION A-A

NOTES:

ALL DIMENSIONS IN INCHES

DATUM PLANE

EXIT PLASTIC BODY AT DATUM PLANE

ALLOWABLE PROTRUSION IS .010 PER SIDE.

> B> BB -

.0105

o0rs
"

ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y14.5M-1982

LOCATED AT TOP OF MOLD PARTING LINE AND
COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY

DATUMS AND TO BE DETERMINED WHERE CENTER LEADS

TO BE MEASURED AT SEATING PLANE CONTACT POINT

DIMENSIONS DI AND E1 DO NOT INCLUDE MOLD PROTRUSION.

TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF

MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE

DEFINED BY D3/E3

>

DIMENSION APPLIES TO BASE METAL ONLY

[#o7 ®[H[AB O[PE)]

D

6

D1

TOP VIEW

B 007 B)] H|A-|B [OI6]

1002 AaB ®

R A
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= |

N / ]
i 0

OO0 d
IS AOES] u
) [o02]Aa-B ®]
007 ®[H[AaB ®[DB)] (N-4PLACES)
DETAIL "J" 7
D/E
/ J \ SIDE VIEW
A A

e I [alood ]
SEATING PLANE ‘ A A ‘ 020
(MIN)
l~—D2/E2  —=f=—DuE2
_A-B-
_D-
032
==t~ [&Lo7 O[] A8 ©[pE)]
AN
045 MIN.
.
025 MIN. C- | SEATING PLANE
021
—— - —
013
[$]007 [ c] a-B ®[pE)]
DETAIL"J"  (TYPALL SIDES)
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Package Diagrams

49-Ball ucBGA Package

Dimensions in Millimeters

| aaa | (4X) //Z\\ TOP VIEW

EXACT SHAPE AND SIZE OF THIS FEATURE

BOTTOM VIEW éiiEB
PIN #1 ID FIDUCIAL ﬂ
LOCATED IN THIS AREA
b .
7 6 5 32 1 //// \\ [’
| | N
) T )
@oo%&/ —
— O 00 B
| 000 c
T — CACRS. I D — !I - EI
f 000h00O0]| =
[0oXeXe) 8 (OXeXe) F
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I
b @ —w| |t A A,
[//Tepb [c | * *
& ?.15@W|c]alB]
3 2.05M™][C \
/1\ OACLVLLCLOL® Ri—
[ dad [c] * * F
Ay
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES Al 0.10 _ _
PER ANSI Y14.5M. .
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 3.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5 40 BSC
MAXIMUM SOLDER BALL DIAMETER :
PARALLEL TO PRIMARY DATUM b 0.20 0.25 0.30
PRIMARY DATUM [C| AND SEATING e 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL B - 0 10
CROWNS OF THE SOLDER BALLS. aaa :
bbb - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. ddd - - 0.10

IS OPTIONAL.
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64-Pin TQFP Package

Dimensions in Millimeters

Package Diagrams

PIN 1 INDICATOR

Slo.2dc]as ] sax

__ MARKING o Eﬂ

" ORIENTATION

TOP VIEW

4X ’CD‘O.ZO‘H‘A—B ‘D BOTTOM VIEW

SIDE VIEW

SEE DETAIL 'A'

b 4-—L-7 SEATING PLANE
[D]0.08@] c[a-B [p] 6ax GAUGE PLANE

A A2 0.25
+\\8
b LEAD FINISH | \
& | 0.08 C f B f
Al 0.20 MIN. ™ 0-70,

] Cq
&447 L
* 1.00 REF.
b DETAIL 'A'
1

BASE METAL
SECTION B-B
SYMBOL MIN. NOM. MAX .
NOTES : A - - 1.60
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
A2 1.35 1.40 1.45
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D 12.00 BSC
Zﬁl DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
D1 10.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 12.00 BSC
DIMENSIONS. El 10.00 BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 0.45 ‘ 0. 60 ‘ 0.75
OF THE PACKAGE BY 0.15 MM.
N 64
6. SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.50 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0 17 0 22 0 27
7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE b1 0 17 0 20 0 23
TO THE LOWEST POINT ON THE PACKAGE BODY.
c 0.09 - 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL.
cl 0.09 - 0.16
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84-Pin CPGA Package

Dimensions in Inches

Package Diagrams

SIDE VIEW
BOTTOM VIEW

D — “A- ™ <_%

ﬁ& | 008
oJolelelolololelelelo) e I
@@@@@%@@@@@ I Pt | NG
O 000 00 ::_[
©0JO, | o]0 .
0Jo10) | PO zz_f
g@g"| '888' T A —

00 obe 89 £ *
| |90 OO O _
— -@@@@@%@@@@@ _
: i ololofololofolololofo N ! -
e L
100 zl .100

.075

—— -
@ .080 MAX. . 045

\~ SEATING PLANE

.016
BASE METAL

SECTION X-X

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M.

2. ALL DIMENSIONS ARE IN INCHES.
Zﬁl DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION OF

.006 INCHES MAXIMUM ABOVE THE DIMENSION SHOWN
NOT TO EXCEED .003 INCHES MAXIMUM PER SIDE.

49
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Package Diagrams

100-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

IDENTIFIER

I N
0000000000 |
0000000000 |=
0000000000 |«

[ﬁ__ 0000000000 |»
——0000000000 |

} 0000000000 |+
0000000000 |-
0000000000 |=

— 0000000000 |-
Ti@COOOIOOOOO,_,_ x
~—{]

b@—=— |-

Al BALL I.D. _ _

>

Q

INEY

Q

//| bbb | C

&Q ddd [c

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
MAXTMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DIDIAD RN

\/\J\J\J\J\J\J\JU\_;H

—

SIDE VIEW
SYMBOL MIN. NOM MAX.
A 1.30 1.40 1.50
Al 0.31 0.36 0.41
A2 0.99 1.04 1.09
D/E 10.00 BSC
M/N 7.20 BSC
S 0.40 BSC
b 0.40 0.46 0.52
e 0.80 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.12
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Package Diagrams

128-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

N\[o0.2dcla-B [D]

TOP VIEW

SEE DETAIL "A"

SEATING PLANE

f—— D
SIDE VIEW & 0.0 @[c[a-5 o

BOTTOM VIEW

GAUGE PLANE
5

"

2\ o.o8|c |

LEAD FINISH

BASE METAL

SECTION B - B

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
2. ALL DIMENSIONS ARE IN MILLIMETERS.
Zﬁk DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.

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

5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM.

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

7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

Al 0.20 MIN.— L- 0T
L
1.00 REF.
DETAIL "A"
SIDE VIEW
SYMBOL MIN. NOM MAX.
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
D 16.00 BsC
D1 14.00 BSC
E 16.00 BsC
El 14.00 BSC
L 0.45 ‘ 0.60 0.75
N 128
e 0.40 BSC
b 0.13 0.18 0.23
bl 0.13 0.16 0.19
c 0.09 0.15 0.20
cl 0.09 0.13 0.16
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225-Ball ucBGA Package

Dimensions in Millimeters

Package Diagrams

BOTTOM VIEW éiiB Bl o /4>\ TOP VIEW
| |
14 ] | COCATED I T AREA (o] A
7/
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 / N\ .
! // N\
e A
ooooooo%é N /4
0000000 .
0000000 .
L 9000000 .
— 1 9000000 :
f 0000000 %d/F .J//
0000000 : |
- 866666066 M/H [v] _ _ _ (=]
0000000QPOOO00000 |-
0000000H000000O |«
0000000H000000O |:
0000000H000000O |
0000000DPO000000 |
0000000QPOO00000 |-
000ﬂooo oo?$ooo B
I
= wleN
|
b —

/3\ g]ﬂ //Tpbb [C ‘ *

%

UUUUUUUUUUUUUUU—f

A,y

SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES Al 0.10 _ _
PER ANSI Y14.5M.
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 7.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5 60 BSC
MAXIMUM SOLDER BALI DIAMETER
PARALLEL TO PRIMARY DATUM b 0.20 0.25 0.30
PRIMARY DATUM [C] AND SEATING e 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL - - 0 10
CROWNS OF THE SOLDER BALLS. aaa :
bbb - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. ddd - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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256-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER & TOP VIEW

BOTTOM VIEW INDEX AREA N\ (4%)
N o

’——I——‘ AN
\\ [————— B ——————

1615 14 13 12 1110 9 8 7 6 5 4 3 2 1

©®000000000000000O

00000000

—=t tc] i
4x
AND N

[e)
[e]
[e]
[e]
[e]
[e]
[e]
[¢]
=]

0000000010
000000000

(o]

7 Toms o] Alcee lc

Sooooaoaooaoaooaos —
[~ dda |c * *
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 14.80 15.30 15.80
DIMENSION "b" IS MEASURED AT THE b/E 17.00 BSC
i : 2 MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 15.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL ; 0 50 0 60 0 70
CROWNS OF THE SOLDER BALLS. : : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
@ IS OPTIONAL. cce - - 0.35
ddd - - 0.20
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Package Diagrams

324-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

ZCEB TOP VIEW
(4x)

— Al CORNER
f M | INDEX AREA
[ LT ] aaa ] »ﬂ
;8161412108642| \\:- @ 2]
17 15 13 11 9 7 5 3 1 AN
(B8]
| | \ |
1 1
éOOOOOOOOOOOOOOOO A ;é/
O000000O0O0I0OOOOOO0OO B
O000000000OOOOOO0O c
O0000000O00OOOOOOO0OO D
OOOOOOOOOOOOOOOOOO E
0000000000000 00000 F
O000000O0O0OOOOOOO0OO G
O000000000OOOOOO0OO H
0000000000 OOOOO0OO J
_'%bﬁ)'o_odﬁlﬁbﬁfcﬁdﬁ' B K[N:l _'_'_'_'—I_'_'_'_' I [E:l
O000000000O0OOOOO0O0 L
O000000O0O0OOOOOOOO0OO M
OOOOOOOOOOOOOOOOOO N
{ 0000000000000 00000 P
—®00000000I0OO0O000O0OO00 R
—O®00000000000000O000 T
O000000O0O0I0OOOOOOO0OO U
OﬂOOOOOO?OOOO??OO@— v =
I !
LE o N
A A
2ddd @[CIA[B] *
Eull 775D 10 ;

b IWAVAWAWAWIWIWAWIAWAWIAWAVIVAWVIAWAWAW) :
Q cce |C
@

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALIEL TO PRIMARY DATUM .

PRIMARY DATUM AND SEATING
PIANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DI

SIDE VIEW A,

SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.15 0.24 -
A2 - 0.66 -

D/E 10.00 BSC
M/N 8.50 BSC
S 0.25 BSC
0.25 | 0.30 | 0.35
0.50 BSC
aaa 0.10
bbb 0.10
ccc 0.08
ddd 0.15
eee 0.05
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Package Diagrams

328-Ball csBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

BIDADEDE

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.05 1.35 1.50
Al 0.15 - -
A2 - - 1.20
D/E 10.0 BSC
M/N 9.00 BSC
b 0.25 | 0.30 | 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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= LATTICE

Package Diagrams

332-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

Al CORNER
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éizs TOP VIEW
(4X)
&) kr@
T
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// | bbb [C
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NOTES:

AR

!_i |

éiiEBCJddd c éi

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM

PRIMARY DATUM AND SEATING
PLANE ARE DEFINED BY THE SPHERTCAL
CROWNS OF THE SOLDER BALLS.

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

IUUUUUUUUUUUUUUUUUUU_&.}—$

1

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 2.00
Al 0.25 - -
A2 0.65 - -
D/E 17.0 BSC
M/N 15.2 BSC
S 0.40 BSC
b 0.40 | 0.45 | 0.50
e 0.80 BSC
aaa - - 0.15
bbb - - 0.20
ddd - - 0.20
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= LATTICE

Package Diagrams

1020-Ball Organic fcBGA Package Rev. 2

Dimension

BOTTOM VIEW
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D A
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o e [
-
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[©.10 @[c] ‘ A,
1020% //Tcce |C Ay
//Jobb_|C I 1 _i
(iiEB X[ ddd | ¢ ii 1 ?
SIDE VIEW
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 2.55 2.90 3.25
Al 0.40 0.50 0.60
1. DIMENSIONS AND TOLERANCES a2 1.20 REF
PER ANSI Y14.5M.
B/C 32.40 | 32.60 | 32.80
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 33.00 BSC
DIMENSION "b" IS MEASURED AT THE F/G 24 .50 | 24 .60 | 24.70
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 31.00 BSC
i i PRIMARY DATUM [C| AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.50 | 0.60 | 0.70
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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1152-Ball Organic fcBGA Package Option 2: LatticeSC/SCM80 & SC/SCM115

Dimensions in Millimeters

Package Diagrams

TOP VIEW
BOTTOM VIEW
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SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 2.80 3.15 3.50
1. DIMENSIONS AND TOLERANCES a1 035 0.50 0.65
PER ANSI Y14.5M.
A2 1.20 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 34.30 | 34.60 | 34.90
DIMENSION "b" IS MEASURED AT THE b/E 35.00 BSC
i : 2 MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 33.00 BSC
PRIMARY DATUM [C| AND SEATING S 0.50 BSC
i 2 PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.50 | 0.60 | 0.70
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.23
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Package Diagrams

1156-Ball fpBGA Package

Dimensions in Millimeters

BOTTOM VIEW Al CORNER

INDEX AREA
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//|ccc |c
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i
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NOTES :

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES

PER ANSI Y14.5M.
ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

Uquvvvvuuuuuuuvvvvvuuuuuu__(_¥

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
Al 0.30 0.50 0.70
A2 0.40 0.60 0.80
B/C 29.80 30.30 30.80
D/E 35.00 BSC
M/N 33.00 BSC
S 0.50 BsC
b 0.50 | 0.60 | 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.20
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1704-Ball Ceramic fcBGA Package

Dimensions in Millimeters

Package Diagrams

Al BALL I.D. TOP VIEW
IDENTIFIER
BOTTOM VIEW (4%)
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4X A,

//]ccc |c
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| b

SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
DIMENSIONS AND TOLERANCES A 4.30 4.80 5.30
PER ANST Y14.5M. a1 0.30 0.50 0.70
ALL DIMENSTONS ARE TN MILLIMETERS. A2 1.30 1.60 1.90
DIMENSION "b" IS MEASURED AT THE D/E 42.50 BSC
MAXIMUM SOLDER BALL DIAMETER M/N 41.00 BSC
PARALLEL TO PRIMARY DATUM
s 0.50 BSC

PRIMARY DATUM AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL b 0.50 0.60 0.70
CROWNS OF THE SOLDER BALLS.

>BB

e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED aaa - - 0.20
TO EACH SIDE OF THE PACKAGE BODY.
PACKAGE BODY INCLUDES SUBSTRATE AND LID. bbb - - 0.25
ccc - - 0.35
ddd - - 0.20
MAXIMUM OFFSET: 0.20 mm —

mhr

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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