= attice

mmmmE® Samjconductor

== nn s COrporation

Package Diagrams

September 2010

Data Sheet

20-Pin (300-Mil) CERDIP Package

Dimensions in Inches
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SEATING PLANE | |
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1
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[@].010 @ [c]a]s]
bl
WITH
i LEAD FINISH
(c)
\BASE METAL
4X b3 (b)
SECTION Z-2Z {fﬁ
DETAIL A
INCHES
NOTES : 2
. | MIN. | NOM. | MAX.
1. DIMENSIONING AND TOLERANCING PER A - - -200
ANSI Y14.5M. A1] .015| - -
A2] .140] - .175
2 ALL DIMENSIONS ARE IN INCHES. b |.015] - .023
bi| .015] .018| .021
A 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| .008]| .010]| .012
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH. D | 922 .950] 970
E | .308]| - .325
5. DIMENSIONS A, Al AND L ARE MEASURED WITH THE E1l 2801 288] 296
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-003. E2 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. - s
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Lattice Semiconductor Package Diagrams

20-Pin LCC Package

Dimensions in Inches

P .
T

.030 L L
X 4500
.050 f
(3 PLACES)

N

L (19 PLACES) — ~—— Al

-—*ﬁ -~— a

1030 RADIUS

/ 050
(TYPICAL)

R

NOTES : ‘;, INCHES
1. DIMENSIONING AND TOLERANCING PER | MIN. MAX.
ANSI Y14.5. A | .054 .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 | .042 .058
Ll|.075 .095




Lattice Semiconductor

Package Diagrams

20-Pin PLCC Package

Dimensions in Inches

E3 E3
S
°| MIN| NOM] MAX
A | 165 | 172 | 180
Al| 090 | 105 | .120
A2 | 062 | o83 .
D | 385 | 390 | 395 o
DI1]| 350 | 353 | 356 i 013
D2 141 [ 55 | 169 0125 %
D3 075 0075
E | 385 | 390 | 395 | 018
El| 350 | 353 | 356 013
E2 | 141 | 155 | .169
075
]%3 e SECTION A-A
NOTES:

ALL DIMENSIONS IN INCHES

ALLOWABLE PROTRUSION IS .010 PER SIDE.

> D> BB -

ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y 14.5M-1982

DATUM PLANE 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
EXIT PLASTIC BODY AT DATUM PLANE

TO BE MEASURED AT SEATING PLANE CONTACT POINT

DIMENSIONS D1 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
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007 )] H] A-lB ®[pB)
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DETAIL "J"
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E El |:
A []
A

|
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D/E
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1A

* ™ ].004 | C

~—D2E2 —
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_A-B-

B2 BT Qlalas ®G)

L | .026
!
.045 MIN.
|

025 MIN. -C- | SEATING PLANE

021

—— - —
013
[$[007 M[c]aB B[p®)]
DETAIL "J" (TYP ALL SIDES)




Lattice Semiconductor Package Diagrams

20-Pin Plastic DIP Package

Dimensions in Inches

_B_

N/2 1 bl WITH EA

B T L LEAD FINISH

” (il * (c) c SEE

-4— o DETAII
O o7 o o o O o1 o1 \ I A
N — D) — BASE METAL ,m
SECTION Z-Z €

A

o A
Z
A

BASE PLANE

eB

ZAN A

-

PLANE A — s
b2 —=l[el [on-] ) | T PLANE

~=—D1 4x

b
Bl @le]l A

e I——ec

NOTES: DETAIL A

1. CONTROLLING DIMENSION: INCH.
2. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M
3. DISTANCE BETWEEN LEADS INCLUDING DAMBAR

PROTRUSIONS TO BE .005 MINIMUM.
A DIMENSIONS A, Al & L ARE MEASURED WITH

THE PACKAGE SEATED IN JEDEC SEATING N = 20
PLANE GAUGE GS-3. :

S DIMENSIONS D, D1 AND E1 " INCHES .
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. B o,
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 x| MIN.[ NOM.| MAX. =

Q E AND eA MEASURED WITH THE LEADS CONSTRAINED Al - - -210 | 4
TO BE PERPENDICULAR TO DATUM[-C- | Al| .015] - - 4

ﬁ eB AND eC ARE MEASURED AT THE LEAD TIPS A2| .115]| .130 [ .195
WITH THE LEADS UNCONSTRAINED. b |.014 | .018 | .022

QN IS THE MAXIMUM NUMBER OF LEAD b1|.014 | .018 | .020
POSITIONS. b2|.045 | .060 | .070 | 10

9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED c |.oos | .010 | .014
TO EASE INSERTION c1| .o08 .010 .011

1 b2 MAXIMUM DIMENSION DOES NOT D |.980 [ 1.030[ 1.060 5
INCLUDE DAMBAR PROTRUSIONS. DAMBAR D1|.005 | - B S
PROTRUSIONS SHALL NOT EXCEED .010 E | .300] .310 | 325 | &

ﬁ DATUM PLANE -H- COINCIDENT WITH THE BOTTOM E1|.240 | .250 | .280 | 5
OF LEAD , WHERE LEAD EXITS BODY e 100 BSC

eA .300 BSC 6
eB| - - .430 7
eC| .o000 - .060 7
L |.115] .130] .150 | 4




Lattice Semiconductor Package Diagrams

24-Pin (300-Mil) CERDIP

Dimensions in Inches

(DATUM A)
= 5

N/2 . 1

1 1 1 1 l_||l_| 1 1 1 1
! | f
E - ————+——-——{(—=®
| 1

N

[e/2] — b= B2

r A2 ———— (DATUM B)

BASE PLANE a1

g

SEATING PLANE

ITIITIIIIIIIIII
b2

LEAD FINISH

BASE METAL

SECTION Z-Z /\

% INCHES
NOTES : %
. | MIN. | NOM. | MAX.
1. DIMENSIONING AND TOLERANCING PER A - - -200
ANSI Y14.5M. Al| .015] - -
A2 .140| - .175
2. ALL DIMENSIONS ARE IN INCHES. b |.015| - -023
bl| .015]| .018| .021
ZZEX MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2 | .045| - .065
.060 INCHES FROM THE LEAD TIP. c | .oo8| - .014
cl| .008]| .010]| .012
DIMENSIONS D AND E1 INCLUDE ALLOWANCE FOR GLASS D [1.242/1.2501.270
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH. E | .308] - .325
El| .280]| .288| .296
5. DIMENSIONS A, Al AND I, ARE MEASURED WITH THE E2 1300 REF
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-003. B3| .325] - | .a10
e .100 BSC
6. E3 IS TO BE MEASURED AT THE LEAD TIPS. L | .125] - | .200
N 24
ALLOWED LEAD TIP POSITION RANGE.




Lattice Semiconductor Package Diagrams

24-Pin Plastic DIP

Dimensions in Inches

N/2 1 oL WITH E
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NOTES : DETAIL A

1. CONTROLLING DIMENSION: INCH.
2. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M
3. DISTANCE BETWEEN LEADS INCLUDING DAMBAR

PROTRUSIONS TO BE .005 MINIMUM.
DIMENSIONS A, Al & L ARE MEASURED WITH

THE PACKAGE SEATED IN JEDEC SEATING N = 24
PLANE GAUGE GS-3. g
A DIMENSIONS D, D1 AND El *M INCHES .
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. B °r
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 4 MIN. NOM.| MAX.] =
E AND eA MEASURED WITH THE LEADS CONSTRAINED Al - - -210 | 4
All .015 - - 4

A2| .115]| .130 | .195
b |.014 | .018 | .022
bi1|.014 | .018 | .020

TO BE PERPENDICULAR TO DATUM[-C- ]|

A eB AND eC ARE MEASURED AT THE LEAD TIPS
WITH THE LEADS UNCONSTRAINED.

N IS THE MAXIMUM NUMBER OF LEAD

POSITIONS. b2|.045 | .060 | .070 10
9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED c |.o08 | .010 | .014
TO EASE INSERTION c1|.008 | .010 | .011
b2 MAXIMUM DIMENSIONS DOES NOT D [1.230[1.250| 1.280]| 5
INCLUDE DAMBAR PROTRUSIONS. DAMBAR D1].005 | - - 5
PROTRUSIONS SHALL NOT EXCEED .010 E | .300 | .310 | .325 3
A DATUM PLANE -H- COINCIDENT WITH THE BOTTOM E1|.240 | .250 | .280 5
OF LEAD , WHERE LEAD EXITS BODY e .100 BSC
eA .300 BSC 6
eB| - - .430 7
eC| .000 - .060 7

L |.115 .130 .150




Lattice Semiconductor

Package Diagrams

24-Pin QFNS Package

Dimensions in Millimeters

f

PIN #1 ID FIDUCIAL Z{EX
LOCATED IN THIS AREA

|=~— D2 —=

fan

PIN 1 ID AREA

U U

Uuujuuuv_1__

i\q

E2

Dﬂﬂﬂ /j/pég\

——

i

RS

e EEEETIC ERE AN
0.50 TYP
4X
TOP VIEW BOTTOM VIEW
RN ///”/. \‘\\\\
/ VIEW A \ % N
/ \ / VIEW A \
, | / N A
\ ) \
[ — // " \
N / 1 }
R -7 \ 1 ; /
SIDE VIEW - ] — M|o.08/ C ZCX
SEATING \ /
PLANE \ V
AN /
S _~7Al
A3
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A 0.80 0.90 1.00
PER ANSI Y14 .5M.
Al 0.00 0.02 0.05
2. ALL DIMENSIONS ARE IN MILLIMETERS.
A3 0.2 REF
3. DRAWING CONFORMS TO JEDEC MO-220, VARIATION VGGD-9. D 4.0 BSC
D2 1.05 ‘ - ‘ 2.45
EXACT SHAPE AND SIZE OF THIS
Zﬁl FEATURE IS OPTIONAL. E 4.0 BSC
E2 1.05 - 2.45
i} DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN b 0.18 0.25 0.30
0.15 AND 0.30 mm FROM TERMINAL TIP.
e 0.50 BSC
Zﬁl APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.45 0.50 0.55




Lattice Semiconductor Package Diagrams

28-Pin LCC Package

Dimensions in Inches

=
N

4

| A

.030

.050 f
(3 PLACES)

L (27 PLACES)

-—*ﬁ -— A

- 030 RADTIUS

,~ .o0s50
(TYPICAL)

el

D
z{i& %, INCHES
% | MIN. MAX.
NOTES : A | .054 .074
1 DIMENSIONING AND TOLERANCING PER AL .064 -089
: A2]| .007 .015
ANSI Y14.5.
B | .022 .028
2. ALL DIMENSIONS ARE IN INCHES. D | .440 -460
D2 .300
D4 | .370 .403
DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION - 140 160
OF .010 INCHES MAXIMUM ABOVE THE DIMENSION SHOWN 22 . 300 :
NOT TO EXCEED .005 INCHES MAXIMUM PER SIDE. -
E4| .370] | 203
e
FLATNESS TOLERANCE IS .004 INCHES PER INCH. -050 BSC
L | .042 .058
L1l]| .075 .095




Lattice Semiconductor Package Diagrams

28-Pin PLCC Package

Dimensions in Inches

[#]o7 ®[n] A ©[pE)

D
DI £
“AB- 1007 ®[H[AB G[DE)]
A5 ] 1[002 [aB @]
PIN 1 ID ZONE
T—— | ] 0] [l |
i ]

D3 m & LI: i, ]J
£\

>
=
E==
=

il il I O I B R
R R 9007 ®[H[AB O[pO)
E E f /i 002 [ AB (3]
0.050 | (N-4PLACES
Pl QLA Qb Lo )
SY
"
5
%] MIN/ NOM| MAX DETAIL "J"
A 165 172 .180 ;
AL].090 [ 105 | .120 D/E
A2 | .062 - .083 021
D 485 490 495 ‘ '013 .0105 A
DI | 450 | 453 | 456 : 0075
D2 191 [ 205 | 219 0125 /J% % A *
D3 125 .0075 T N
E | 485 | 4% | 495 } 018
El | .450 453 456 013 +
E2 [ 191 | 205 | 219 -C-
E3 125 SEATING PLANE
N 28 SECTION A-A (MIN)
~—D2E2 —=f=—DuE2
NOTES:
1. ALLDIMENSIONS AND TOLERANCES CONFORM TO ANSI Y 14.5M-1982 _A-B-
_D-
2. ALLDIMENSIONS IN INCHES
A DATUM PLANE LOCATED AT TOP OF MOLD PARTING LINE AND
COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY 032
—_— 007 H| A-B D
~—— 22 T Gl[as OO
DATUMS AND TO BE DETERMINED WHERE CENTER LEADS / ™~
EXIT PLASTIC BODY AT DATUM PLANE *
A TO BE MEASURED AT SEATING PLANE CONTACT POINT 045 MIN.
A DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. \
ALLOWABLE PROTRUSION IS .010 PER SIDE. .025 MIN. [C ] SEATING PLANE
A TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF 021
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE - ~—5
DEFINED BY D3/E3 .
[4].007 W[c]aB @[]
DIMENSION APPLIES TO BASE METAL ONLY
DETAIL "J" (TYP ALL SIDES)




Lattice Semiconductor Package Diagrams

28-Pin Plastic DIP Package

Dimensions in Inches

NOTE:

1 CONTROLLING DIMENSION: INCHES

2 DIMENSIONING AND TOLERANCING

PER ANSI Y14.5M-1982

ALL END LEADS IN THIS FAMILY ARE 1/2 LEADS

w

4 DIMENSION A, Al, AND L ARE MEASURED WITH THE
N/2 1 _C- PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-3
|-\_| I_n_l I_n_l I_n_l I_n_l I_n_l I_n_l I_n_l rn_l I_n_l I_n_l I_n_l I_n_l I_rl 5 D AND E1 DIMENSIONS DO NOT INCLUDE MOLD

FLASH OR PROTRUSION. MOLD FLASH AND
PROTRUSION SHALL NOT EXCEED 0.010
( El 6 E AND eA MEASURED WITH THE LEADS
CONSTRAINED TO BE PERPENDICULAR TO PLANE A
7 eB AND eC ARE MEASURED AT THE LEAD TIPS
P e N L P LN WITH THE LEADS UNCONSTRAINED. eC MUST BE
N ZERO OR GREATER
8 N IS THE NUMBER OF TERMINAL POSITIONS
9 B1 AND B2 MAXIMUM DIMENSIONS DO NOT INCLUDE
DAMBAR PROTRUSIONS. DAMBAR PROTRUSIONS
E SHALL NOT EXCEED 0.010

I
Il Il s
” ” e INCHES
I G, I % MIN | NOM.| MAX.
- Al - _ .180
e, - C Al .o15| - _
e A,| .120 | .135 .150
c—*= B |.014 | .o18 | .022
—~— & ———— Bi| .045 | .050 | .060
Bo| .030| .040]| .045
c | .oos| .o10| .015
D |1.345 1.365] 1.385
-B- 5 D1 1.300 BSC
E | .300] .310] .325
ot iamn L E:| .275| .285 | .295
e .100 BSC
A2 €. .300 BSC
N e.l - _ 430
_A- U €c| .000 - .060
f U L |.110] .130] .150
Al_J . N 28
——B2
4x
A_
fe]
. B®O.015®AB|C|
0.010®| A
JE B

10



Lattice Semiconductor

Package Diagrams

28-Pin SSOP Package

Dimensions in Millimeters

LT~

UL U0

Pin 1 Identifier

Qo 20®@[c[2@[E)]

TOP VIEW

% COMMON

% DIMENSIONS

.| MIN. NOM. MAX.
A - - - - 2.0
A, 0.05 - - --
A, 1.65 1.75 1.85
b 0.22 - 0.38
b. 0.22 0.30 0.33
c 0.09 - - 0.25
c. 0.09 0.15 0.21
D 9.90 10.20 10.50
El 5.00 5.30 5.60
e 0.65 BSC

E 7.40 7.80 8.20
9 0.55 0.75 0.95
Ll 1.25 REF.

N 28

oc Qoo 4 oo 8o
R1 0.09 -- --

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

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

-1982.

A

7.

G 015 @[c[20] =0

!

\

)44

_$ [o.10]|c
Ay

PARTING LINE

SEATING
PLANE SIDE VIEW
A2
|
N
—— i Y
A JU A (
SEE
DETAIL "A"
END VIEW
2 NX R R1

r

GAUGE PLANE

f

0.25 BSC

S

— L1

!

SEATING PLANE

DETAIL 'A'
WITH LEAD FINISH
‘—‘ bl [——
NN

= (o)™ *
N

SECTION A-A

BASE METAL

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

"N" IS THE NUMBER OF TERMINAL POSITIONS

11



Lattice Semiconductor

Package Diagrams

32-Pin QFN Package

Dimensions in Millimeters

>

ar”

(@] 0.10 ®@[c]a[5

D2

PIN #1 ID FIDUCIAL

N LOCATED IN THIS AREA
1

5.00
4.75
2X
N (N|o0.25(C | B
VAN :ﬁ} ;
PIN 1 ID H i
H H [4.75] [5.00]
ool cls
2X B
TOP VIEW
[S[o20[c =
2%
,e/’
A2
LA

\1

SIDE VIEW
SEATING
PLANE
NOTES: UNLESS OTHERWISE SPECIFIED
1. DIMENSIONS AND TOLERANCES

(|o.o8|C

PER ANSI Y14.5M.

> B> -

EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL.

DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN

ALL DIMENSIONS ARE IN MILLIMETERS.

0.20 AND 0.25 mm FROM TERMINAL TIP.

APPLIES TO EXPOSED PORTION OF TERMINALS.

UU U OO0
-}
-}
-]
-]
= s
-] d
) d
-} d
L3 P =
: nnnnrillnn /\
4X
BOTTOM VIEW
SYMBOL MIN. NOM. MAX.
A - 0.85 1.00
Al 0.00 0.01 0.05
A2 0.00 0.65 1.00
A3 0.20 REF
D2 1.25 2.70 3.25
E2 1.25 2.70 3.25
e 0.50 BSC
b 0.18 0.24 0.30
L 0.30 0.40 0.50
hoj - - 12

12



Lattice Semiconductor

Package Diagrams

32-Pin QFNS Package

Dimensions in Millimeters

2X

Aot [c[A]
(Al ¢——

2X

N M™Noas [c|B

A\

PIN 11D AREA

32X

D2

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

L~ -
[U

UUUU\

+

NN UUUUUUU
N

)

il

nnnNn

nﬂﬂﬂﬁ/ﬁ/ﬁz

reH

RS

A\

J‘-b STo10 QA /a\

TOP VIEW
0.50TYP BOTTOM VIEW
4X
VIEW A /7~
VIEW A
’ / A
\ ]
SIDEVIEW ~ ~— — K ——{ ‘ ) [Sose [<] &
SEATING /
PLANE \
~_ AT
A3
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED N 0. 80 090 1 00
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 23 -
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 5.0 BSC
EXACT SHAPE AND SIZE OF THIS D2 1.25 | 2.70 | 3.75
(j; FEATURE IS OPTIONAL.
v S0 0 E 5.0 BSC
ﬁ DIMENSION b APPLIES TO PLATED E2 1.25 2.70 3.75
TERMINAL AND IS MEASURED BETWEEN 5
0.15 AND 0.30 mm FROM TERMINAL TIP. 0.18 0.24 0.30
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.30 | 0.40 | 0.50

13



Lattice Semiconductor

Package Diagrams

44-Pin JLCC Package

Dimensions in Inches

DETAIL A ‘_\\\\\\\.‘

Al
E= 1
Al 004 ?
SEATING
PLANE
.020 MIN.
T 1
E4
NOTES :
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M.

2. ALL DIMENSIONS ARE IN INCHES.

3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL.

=1
el
[
>
0
el
n

E
©
]

_m
L
_____F_ *

B—i=]
BZ—-W
- ——
L1
L2

|

DETAIL A

Bl

| I -
<

c

WITH
/ LEAD FINISH

C

iy

<—>x BASE METAL

B

SECTION B-B

SYME INCHES

°L | MIN. MAX.
A .115 - .190
Al .065 REF
B .013 - .023
Bl .013 - .020
B2 .022 - .035
c .007 - .013
c1 .007 - .010
D/E .675| .690]| .700
D1/El | .620 - .660
D2/E2 .500 BSC
D4/E4 .630 BSC
L .005 - -
L1l .020 - -
L2 .025 - -
Q .003 - -
R .020 - .040
N 44

14



Lattice Semiconductor Package Diagrams

44-Pin PLCC Package

Dimensions in Inches

[#]007 ®[n] A8 ®[pE)

D
D1 £&
-A-B- 9007 ®lu[as G[pO)|
1]o02]aB @]

% PIN 1 ID ZONE

N I |
1.1 [1] Ja]
LN V]
D3 A [ ) ]
e ]f
L\

1] L

] [ R N R

& o /{/b 007 ) H|@/3—|B ®[oB)] u

A 002 | A-B
E3MECMIEYOITS] (APLACES)

E——

.

>
-

% MIN| NOM] MAX DETAIL "J"

A | .165 172 .180 ;

Al] .00 [ .10s | .120 D/E
D | 685 | 690 | .695 i 'gf; .0105
DI1| 650 | 653 | .656 : o {0075
D2 291 | 305 | 319 M% * KT A
D3 225 .0075 / A

: Al
E | 685 | 690 | .695 } 018 T 11
El] 650 | 653 | .656 013 +

A ’ ~J[oo4 | C

E2 | 291 .305 319 -C-

E3 225 SEATING PLANE ‘ A A ‘ 020
SECTION A-A :
N 1 (MIN)

l~—D2E2  —=f=—DuE2
NOTES:

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

ALL DIMENSIONS IN INCHES

DATUM PLANE LOCATED AT TOP OF MOLD PARTING LINE AND
COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY 032

e 2l ®ln[aB ®[pE)]

.026

DATUMS AND TO BE DETERMINED WHERE CENTER LEADS T
EXIT PLASTIC BODY AT DATUM PLANE *

TO BE MEASURED AT SEATING PLANE CONTACT POINT -045 MIN.

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. \
ALLOWABLE PROTRUSION IS .010 PER SIDE. .025 MIN.

-C- | SEATING PLANE

> BB B> -

TOP POINT OF MEASUREMENT IS DATUM : BOTTOM POINT OF 021
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE =G
DEFINED BY D3/E3 :

(@007 W[ c[aB ©[pB)

DIMENSION APPLIES TO BASE METAL ONLY

>

DETAIL "J" (TYP ALL SIDES)
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Lattice Semiconductor Package Diagrams

44-Pin TQFP Package (1.0mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR

Q‘ O.ZdC‘A—B ‘D‘44X

__ MARKING
ORIENTATION

TOP VIEW

4X ’Q‘ O.ZdH‘A—B ‘D BOTTOM VIEW

SIDE VIEW

SEE DETAIL 'A'

GAUGE PLANE

A A2
4+, B
LEAD FINISH | \
D[ o0.109 C B ﬁ
Al 0.20 MIN. ™ 0-"7oo,
L
1.00 REF.
DETAIL 'A'
BASE METAL
SECTION B-B
SYMBOL MIN. NOM. MAX .
NOTES : A - - 1.20
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
A2 .95 1.00 1.05
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. - 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 44
6. SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.80 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0.30 0.37 0. a5
7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE b1 0.30 0. 35 040
TO THE LOWEST POINT ON THE PACKAGE BODY.
c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL.
c1l 0.09 0.13 0.16
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Lattice Semiconductor Package Diagrams

44-Pin TQFP Package (1.4mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR

C)‘O.20‘C‘A—B ‘D‘44X

__ MARKING
ORIENTATION

D=z
SEEEELL:
/ \i@&

TOP VIEW

4X ’CD‘O.ZO‘H‘A—B ‘D BOTTOM VIEW

SIDE VIEW

SEE DETAIL 'A'

’@‘ 0-20@‘ C‘A—B ‘D GAUGE PLANE

i,
f

LEAD FINISH

rmggfbggaj |
‘ AQo.10|C | B
f AL 0.20 MIN.— 0-700,
[e] Cq
i447 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. - 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 44
6. SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.80 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0.30 0.37 0. a5
7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE bl 0.30 0.35 0.40
TO THE LOWEST POINT ON THE PACKAGE BODY.
c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL.
c1l 0.09 0.13 0.16
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Lattice Semiconductor Package Diagrams

48-Pin TQFP Package (1.0mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR Q‘ 0.2d C‘A—B ‘D‘ 48X

TOP VIEW

4X ’Q‘ 0.24H‘A—B ‘D BOTTOM VIEW

SEE DETAIL 'A'

SEATING PLANE

GAUGE PLANE

A a2
LEAD FINISH B \'

-+

> d
* O] 0.08 C f B ﬁ
f a1 0.20 MIN.—™ 0-70
C
] Q\ 1 L
L * 1.00 REF.
DETAIL 'A!'
le— b — |
1
BASE METAL
SECTION B-B SYMBOL MIN. NOM. MAX.
A - - 1.20
NOTES :
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. A2 95 1.00 1.05
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 9.00 BSC
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D1 7.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. E 9.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1
DIMENSIONS. El 7.00 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 48
6. SECTION B-B: e 0.50 BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
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 bl 0.17 0.20 0.23
TO THE LOWEST POINT ON THE PACKAGE BODY. c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c1 0.09 0.13 0.16
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Lattice Semiconductor Package Diagrams

48-Pin TQFP Package (1.4mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR

[c]o.2dH[A-B D
N
MARKING = =
ORIENTATION = + =
[ ]
GAUGE PLANE
A A2 [0.29]
b —= SEATING PLANE
’@ 0.08 @‘C‘A—B ‘D e
‘ \
(N o.os|c f B ﬁ
LEAD FINISH a1 0.20 MIN.— 0-700
b
* L
f 1.00 REF. —
C
+ .
* DETAIL "A"
fe— p —=
1
BASE METAL
SECTION B - B
SYMBOL MIN. NOM. MAX.
A - - 1.60
NOTES :
Al 0.05 b 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 9.00 BSC
& DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
D1 7.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. . 9. 00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 .
DIMENSIONS. E1l 7.00 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 48
6. SECTION B-B:
e 0.50 BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
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 bl 0.17 0.20 0.23
TO THE LOWEST POINT ON THE PACKAGE BODY.
c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL.
cl 0.09 0.13 0.16
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Lattice Semiconductor

Package Diagrams

48-Pin QFNS Package

Dimensions in Millimeters

2X

| S0 [€[A]

PIN 11D AREA

SEATING
PLANE

NOTES:

> B v

=]

“ 2X
N Moas [c|B

TOP VIEW

7/
/7 VIEWA
/ \

! l

L N /
N /

SIDE VIEW SN

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL.

DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30 mm FROM TERMINAL TIP.

APPLIES TO EXPOSED PORTION OF TERMINALS.

0.50TYP

PIN #1 1D FIDUCIAL

D2 LOCATED IN THIS AREA
] ~ =
UUUUUU i

i SN E
.} -
= s
) X
=) \:
3 + = E2
) (e
) (e
) (e
D amm

<
7 b dhoolnnnnnn

\VZ% - - menmnmmnzﬁ

BOTTOM VIEW

|
\Ym:——\{ VY EbeTe A

\ t/
N\
Sl AT
TTA3
SYMBOL MIN. NOM. MAX.
A 0.80 0.90 1.00
Al 0.00 0.02 0.05
A3 0.2 REF
D 7.0 BSC
D2 3.00 | - | 5.80
E 7.0 BSC
E2 3.00 - 5.80
b 0.18 0.24 0.30
e 0.50 BSC
L 0.30 | 0.40 | 0.50
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Lattice Semiconductor Package Diagrams

49-Ball caBGA Package

Dimensions in Millimeters

Al BALL I.D.

IDENTIFIER

w

aQ

]

|

el
o
D0 O
00O

O00000O0

=]

|

+

|

= ]

L o /oA

b @ —e - A A,
/3\ o[22 @A o [ P
.08 c

OO O TOI _+
N o

A,
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.40 1.50
1. DIMENSIONS AND TOLERANCES a1 0.31 0.36 0 41
PER ANSI Y14.5M.
A2 0.99 1.04 1.09
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 7.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.80 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM S 0 BSC
PRIMARY DATUM AND SEATING b 0.40 | 0.46 | 0.52
PLANE ARE DEFINED BY THE SPHERICAL
e 0.80 BSC
CROWNS OF THE SOLDER BALLS.
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
ddd - - 0.12
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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Lattice Semiconductor Package Diagrams

56-Ball csBGA Package

Dimensions in Millimeters

Al BALL I.D. _

-
IDENTIFIER \ n
\
\

O 000000
O
,* O

@)

©)

@)

@)

@)
j_‘OOOOOOOOO

1
T
B

|
8

— 5] 4x&

b @ —w —-——0A

/3\ hd Q)

Q
o
8
Q
>
El

S 1

(@]

OO OO OO I

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.

A 1.10 1.23 1.35

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

Al 0.15 - -

A2 - - 1.10

ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 6.00 BSC

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.25 BSC

M/N 4.50 BSC

PRIMARY DATUM AND SEATING b 0.25 0.30 0.35
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.

aaa - - 0.10

BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10

ddd - - 0.08

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

S>>
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Lattice Semiconductor

Package Diagrams

64-Ball csBGA Package

Dimensions in Millimeters

%

NOTES :

A

PIN #1 ID FIDUCIAL

E _ LOCATED IN THIS AREA E
8 7 6 5|4 3 2 1 //
—~ AN
1 \ |
\\\
—O 00 0@/ A 1
—O OO0 B
} 000 c
—O OO0 D
— = N — < — E
* (OXONCXOI[CXONCXO] E . I::I
OO0O000O0OO0O F
OOO0OO00OOO d
QOOPIOOOY H
| \
I
— - @
~—1s] 4X
b @ —ee| |a— A B2
//Tpbb |C *
o2 15 @[c[a]B]
3 ?.05®™]|c
/4\ (GO OLCAONO E—
[a[ada [c] * *
A,
UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 0.90 1.00 1.10
DIMENSIONS AND TOLERANCES a1l 0.15 _ ~
PER ANSI Y14.5M. :
A2 - - 0.85
ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 5.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 3 50 BSC
MAXIMUM SOLDER BALL DIAMETER, :
PARALLEL TO PRIMARY DATUM a 0.25 BSC
PRIMARY DATUM AND SEATING b 0.25 0.30 0.35
PLANE ARE DEFINED BY THE SPHERICAL 0. 50 BSC
CROWNS OF THE SOLDER BALLS. € :
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
ddd - - 0.08
EXACT SHAPE AND SIZE OF THIS FEATURE

DIDAID AN

IS OPTIONAL.
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Lattice Semiconductor

Package Diagrams

64-Pin QFNS Package

Dimensions in Millimeters

2X

Slois [c[A]

[o]

PIN #1 1D FIDUCIAL

LOCATED IN THIS AREA

g A\

EN

PIN 11D

D')
2
N AJois[c[B] L
eax | UJUUUUUUU U]
Ty
-]
; %
-]
-]
[E] = + \g E2
-] d
-] d
-] d
-] d
-] d
o A, =
=4 =
N

SEATING
PLANE

NOTES:

> B v

b o @ A

TOP VIEW 0.50TYP
R BOTTOM VIEW
//’—\\\ -
// VIEW A \ /// \\\
| / VIEW A \
/ / v A
/ / \
Pl l’ T
SIDE VIEW l | )
‘O / \Joos [C A
7
\ ,
AN
AN _-"A1
A3
SYMBOL MIN. NOM. MAX.
UNLESS OTHERWISE SPECIFIED A 0 80 0 90 1 00
DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 3 0.2 REF
ALL DIMENSIONS ARE IN MILLIMETERS. D 9.0 BSC
EXACT SHAPE AND SIZE OF THIS D2 5.00 | - | 7.50
FEATURE IS OPTIONAL.
E 9.0 BSC
DIMENSION b APPLIES TO PLATED E2 5.00 - 7.50
TERMINAL AND IS MEASURED BETWEEN 5
0.15 AND 0.30 mm FROM TERMINAL TIP. 0.18 0.24 0.30
e 0.50 BSC
APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.30 | 0.40 | 0.50
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Lattice Semiconductor Package Diagrams

64-Ball ucBGA Package

Dimensions in Millimeters

= 5N

| [ | |
M A
I—, PIN #1 ID FIDUCIAL ﬂ .
LOCATED IN THIS AREA
IE 8 7 6 5|4 3 2 1 /
i \ |
—O O OO A — T
—©000 .
} OO00O0O c
—O O OO D
- N E
? 00000000 |- [] (=]
QO0OO0OO0O0OOO F
O0O0OO0OO0OO0O G
QOO0 OO O i —
|
i /N
—~—{s ] e
b @ —e| | A Ay
//Tobb |C ‘ ‘
& ?.15™][c[a]B]
3 2.05®™]c \
A OO0U00UO00U0__ — T y
[a[dad [c] * * F
c]
Ay
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 4.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5 80 BSC
MAXTMUM SOLDER BALL DIAMETER :
PARALLEL TO PRIMARY DATUM 3 0.20 BSC
PRIMARY DATUM [C| AND SEATING b 0.20 0.25 0.30
PLANE ARE DEFINED BY THE SPHERICAL 0,20 BsC
CROWNS OF THE SOLDER BALLS. € :
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
ddd - - 0.08
EXACT SHAPE AND SIZE OF THIS FEATURE
@ 1S OPTTIONAL.
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Lattice Semiconductor Package Diagrams

64-Pin TQFP Package

Dimensions in Millimeters

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“-‘L-* 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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Lattice Semiconductor Package Diagrams

68-Pin JLCC Package

Dimensions in Inches

(N PLACES)

| o Bloi®]a

—

7 T

R

DETAIL A

Bl WITH
LEAD FINISH

N c1
}
\ BASE METAL

B

SECTION B-B

%, INCHES
A Eo
L | MIN. MAX .
L A .115 | - .190
SEATING Al 080 REF
PLANE B 013 | - .023
pa -020 MIN. B1 .013| - .020
™m B2 .022| - .035
c .007 | - .013
c1 .007 | - .010
D/E .975| .990]1.004
D1/E1 | .920| - .960
NOTES : D2/E2 .800 BSC
D4/E4 .930 BSC
1. DIMENSIONING AND TOLERANCING PER ANSI Y14 .5M. 1, .005 _ _
L1 .020| - -
2. ALL DIMENSIONS ARE IN INCHES. .2 .025 _ _
0 .003 | - -
3.  CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL. R 0201 - | .oz0
N 68

27



Lattice Semiconductor Package Diagrams

68-Pin PLCC Package

Dimensions in Inches

[#]007 ®[n] A8 ®[pE)

D
D1 £&
-A-B- 9007 ®lu[as G[pO)|
1]o002]aB @]

% PIN 11D ZONE

) [0 [&] '
§ / ]

D3 A _LI: Y, ]J

D3 -A- I: :l _B-

5 TR y

il il AN I I B N
o o 4007 ®u[aB G[pO)
f /) 1002 ] AaB B
0.050 | (N-4PLACES
Flor QLA ObE Lo )
S‘r
f
s
%l MIN| NOM| MAX DETAIL "J"
A 165 172 180 ;
A1 090 | 105 | 120 D/E
A2 .062 - .083 01
D | 985 | 990 | 995 ' I—'OT—I 0105
D1[ 950 | .954 | .958 i {0075
D2 | 441 | 455 | .469 0125 H
s X AN
D3 375 T Al
E | 985 | 990 | 995 f 018 11
E1 | .950 954 958 013 +
E2 | 441 | 455 | 469 A -C- ’ 004 [ C
375
E3 SECTION A-A SEATING PLANE ‘ A A ‘ 020
N 63 (MIN)
l~—D2E2 —=f=—D2E2
NOTES:
1. ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y 14.5M-1982 _AB-
_D-
2. ALL DIMENSIONS IN INCHES
A DATUM PLANE LOCATED AT TOP OF MOLD PARTING LINE AND
COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY 032
—_— 007 H| A-B D
~—— 22 o Ol a8 QoG]
DATUMS AND TO BE DETERMINED WHERE CENTER LEADS / ™~
EXIT PLASTIC BODY AT DATUM PLANE *
& TO BE MEASURED AT SEATING PLANE CONTACT POINT -045 MIN.
A DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. \
ALLOWABLE PROTRUSION IS .010 PER SIDE. .025 MIN.
0 OTRUSIONS s -C- | SEATING PLANE
A TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF 021
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE - 5
DEFINED BY D3/E3 :

[@]007 W[ c[aB ©[pB)

>

DIMENSION APPLIES TO BASE METAL ONLY
DETAIL "J" (TYP ALL SIDES)
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Lattice Semiconductor Package Diagrams

84-Pin CPGA Package

Dimensions in Inches

.145

: - =] 0
e A B
PEEEOOEEEO® = e
@@@@@%@@@@@ —  *Hhen
%% eOO @gg Zl
OOO ‘ OO® A Z_f
LSS E—- - - T —
51010 | 0JOJO) ’ —
06 | O o
| |00 0de 606 —
@@@@@%@@@@@ —
' * PPEEEOEEOOR| :"=L
' Bl 200
100 = h

r—-— [
» . .075

.045

SEATING PLANE

.020
¢—

.016
BASE METAL

SECTION X-X

NOTES:

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

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

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

Package Diagrams

84-Pin PLCC Package

Dimensions in Inches

D3

=]
E==
=]

i il
E3 E3

S

°| MIN,| NOM| MAX

A | 165 | 172 | 180

AL] 09 | 105 | .120

A2] 059 | - | 080 0ol
D | 1.185] 1.19 | 1.195 :

D1| 1.150| 1.154 | 1.158 i 013
D2 | 541 | 555 | .569 0125 /J% %
D3 s 0075

E | 1.185] 1.19 | 1.195 | 018
E1] 1150 1154 | L1158 013
E2 | 541 | 555 | 569

475

]%3 ” SECTION A-A

NOTES:

ALL DIMENSIONS IN INCHES

DATUM PLANE

ALLOWABLE PROTRUSION IS .010 PER SIDE.

> D> BB -

g

ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y 14.5M-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
EXIT PLASTIC BODY AT DATUM PLANE

TO BE MEASURED AT SEATING PLANE CONTACT POINT

DIMENSIONS D1 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

6

Dl

007 )] H] A-lB ®[pB)

002 [ A-B

1

.

PIN 1 ID ZONE

[1] [54]

m
|

1 =

[ R R B A

5

/o2 ]AB B

007 ()] H|A-|B ®[p®)]

&7 ®[u] a8 B[p@)]

DETAIL "J"

.

(N-4PLACES)

-

D/E

ESPAN

C- * O [.004 | C
SEATING PLANE ‘ A A ‘ 020
(MIN)

~—D2E2 —=l=—DoE2

_A-B-

B2 BT Qlulas ®G)

| .026
T
.045 MIN.
|
025 MIN. -C- | SEATING PLANE
021
—— - —
013
[$[007 M[c]aB B[pO)]
DETAIL "J" (TYP ALL SIDES)
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Lattice Semiconductor

Package Diagrams

100-Ball caBGA Package

Dimensions in Millimeters

10 9 8 7 6 5 4 3 2 1 IDENTIFIER
- ~
0000000000 |=
0000000000 |-
5] 0000000000 |-
-} 0000000000 |=
——90000000000 | B
} 0000000000 |-
0000000000 |-
5{ 0000000000 |=
—O00000l00000 |
—r{fcooopooooJf
A.L4H L]
b @— (—-—

<3
LSS
88
ala
>
El

//| bbb |C

Al BALL I.D. _ _

\

O[] A
B

Cii:i>>¢:> ada [c iﬁ

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.

DI AP RN

WAWAWAWAWAWAWAWAW) kL_____f_}_

— —

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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Lattice Semiconductor Package Diagrams

100-Ball csBGA Package

Dimensions in Millimeters

Al BALL 1.D.  _

IDENTIFIER _\\ <—E - [a]
\
\

14 13 12 11 10 9 8 7 6 5 4 3 2 1 \

Is 0
000000000000 00
0000000000000 0 !
000 000
00 00
s (OX0)] (0@
Ilw 00 00 !
L 00 00 B

P m e o mom oo o W

©0000000O0O0000 u
©O00000PIOOOOOOY 3 '

& , T
A —-a A

b @ — [—-—

A
/\$¢.15®CA|B| /bbb _[C # #
3

| 1

AN AL AL U AL U AL UV AL W A UV A UV A UV AL U A U L UV A W
(| ddd C ’
@

Ay

N
o
w
)
Q

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 0.90 1.23 1.35
1. DIMENSIONS AND TOLERANCES a1 0.15 _ _
PER ANSI Y14.5M.
A2 - - 1.10
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 8.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 6.50 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM S 0.25 BSC
PRIMARY DATUM AND SEATING b 0.25 | 0.30 | 0.35
PLANE ARE DEFINED BY THE SPHERICAL 0.50 BSC
CROWNS OF THE SOLDER BALLS. € :
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
ddd - - 0.08
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

32



Lattice Semiconductor Package Diagrams

100-Ball fpBGA Package

Dimensions in Millimeters

e
o Mrommirrn N
E:LJ%ooooooooo\A .
T@ooooooooo :
0000000000 |«
{| 0000000000 -
16000000000 |
0000000000 |+
0000000000 |-
0000000000 |+
0000000000 |-
10Q00PO00PP:

;
@

s YA

b @ —— |—-—

IS OPTIONAL.

A Ay
/3\ N @ .2s@[c]als]
@ .10 C Ay
© AETIEN i %
R AN A AP A AN AN AN A -
A ddd | ¢ Y * f f
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.50 1.70
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 1.10 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 11.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 9.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM S 0.50 BSC
PRIMARY DATUM AND SEATING b 0.40 0.55 0.70
PLANE ARE DEFINED BY THE SPHERICAL
e 1.00 BSC
CROWNS OF THE SOLDER BALLS.
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.25
ddd - - 0.20
& EXACT SHAPE AND SIZE OF THIS FEATURE
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Lattice Semiconductor Package Diagrams

100-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR ] o.25][c]a-B [p]ax

_ HHHHHHHHHHPHHHHHHHHH -
TaR

TOP VIEW == BOTTOM VIEW

= ===
PR = = = BB -
e
== ===}
o | =——1
= ===
== ===}

fl \
{ |
| |
| |
Ee _ OPTIONAL FEATURE |
| (HEAT ISINK) | B
| |
| |
i i
H |
\ |
\ J

e N, ——
== ===
=== ===}
=== ===1
== ===
=== ===1
== ===
==

e m R a I

SEE DETAIL "A"

‘——I— 0.40 MIN.

Qoo MIN.

(N-4)X —== *E

SEATING
PLANE

[ /]
—c- J UL

Bl e@lclas o] °

DETAIL "A"

0.13/0.30 R.

GAGE PLANE

b _“1 LEAD FINISH (| o.10|cC ¥

Al

SECTION B - B

,R 0’1

f T
4

b —=]
BASE METAL
SYMBOL MIN. NOM. MAX .
NOTES : A - - 3.40
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 3 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 2-50 2-70 2-90
A\ DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. b 23.20 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. b1 20.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 17.20 BSC
DIMENSTONS .
E1 14.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.73 | 0.88 | 1.03
6.0 SECTION B-B: N 100
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE R 0.65 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.22 - 0.40
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. b1 0.22 0.30 0.36
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.11 i 0-23
& EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.11 0-15 0.19
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Lattice Semiconductor

Package Diagrams

100-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

C)[O.ZO[C[A—B [D‘lOOX

MARKING
- ORIENTATION

Pﬂ&

AHAAAARARAAARARRAARA

=
N

ARARAAAARAAAARAAARARAAARAR

TOP VIEW

4X lC)[O.ZO[H[A—B

D BOTTOM VIEW

SIDE VIEW

b —==

SEATING PLANE

[D]o0.20@] c[a-5 [

LEAD FINISH

BASE METAL

SECTION B-B

NOTES:

A

5.

DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

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

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.

SEE DETAIL

A

GAUGE PLANE

A A2
A e
|
o c ‘_ B
Al 0.20 MIN. ™ 0-7e
L
1.00 REF.
DETAIL 'A'
SYMBOL MIN. NOM MAX.
A - - 1.60
a1 0.05 - 0.15
a2 1.35 1.40 1.45
D 16.00 BSC
D1 14.00 BSC
E 16.00 BSC
E1 14.00 BSC
L 0.45 ‘ 0.60 ‘ 0.75
N 100
e 0.50 BSC
b 0.17 0.22 0.27
bl 0.17 0.20 0.23
c 0.09 0.15 0.20
cl 0.09 0.13 0.16
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Lattice Semiconductor Package Diagrams

120-Pin PQFP Package

Dimensions in Millimeters

INDICATOR

TOP VIEW

BOTTOM VIEW

OPTIONAL ;lEATURE
& (HEAT BINK)

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE oo MIN
(N-4)x —= ——El .

IRARERERERARERERERERERERERERERARMN IIIIIIIIIIWﬁ'Iﬁ:L

b

DETAIL "A"

0.13/0.30 R.

GAGE PLANE

r‘— b _“1 LEAD FINISH QIM&’ ’

a1
’ [f=— 1.60 REF
SECTION B - B c »i C‘l
bo—=]
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES : A - - 4.10
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. AL 0.25 B 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3.20 3.40 3.60
é DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. p 31.20 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. b1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 B 31.20 BSC
DIMENSIONS.
E1 28.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.73 | 0.88 | 1.03
6.0 SECTION B-B: N 120
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.80 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.29 - 0.45
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
b1 0.29 0.35 0.41
TO THE LOWEST POINT ON THE PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c .11 - 0.23
A EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl .11 0.15 0-19
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Lattice Semiconductor

Package Diagrams

128-Pin PQFP Package

Dimensions in Millimeters

TOP VIEW

SECTION B - B

PIN 1 INDICATOR

SEE DETAIL "A"
SEATING

OPTIONAL

EATURE

Z@X (HEAT BINK)

>

PLANE
wax — =12

IR IIIIIIIIII"‘ff[Dj=

b
[@]o.20@]cae o]

BOTTOM VIEW

‘—-I— 0.20 MIN.

QOco MIN.

DETAIL "A"

0.13/0.30 R.

GAGE PLANE

r‘_ b _“1 LEAD FINISH QIM ’

Al

I J
I | N 3

b—=]

BASE METAL

NOTES:

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

.0 ALL DIMENSIONS ARE IN MILLIMETERS.

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

7.

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

ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1
DIMENSIONS.

.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM

OF THE PACKAGE BY 0.15 MM.

.0 SECTION B-B:

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

0 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.

& EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL.

0-7c0
l*— 1.60 REF
SYMBOL MIN. NOM. MAX.
A - - 4.10
Al 0.25 - 0.50
A2 3.20 3.40 3.60
D 31.20 BSC
D1 28.00 BSC
E 31.20 BSC
El 28.00 BSC
L 0.73 | 0.88 1.03
N 128
e 0.80 BSC
b 0.29 - 0.45
bl 0.29 0.35 0.41
c 0.11 - 0.23
cl 0.11 0.15 0.19
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Lattice Semiconductor Package Diagrams

128-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

(No.20c]a-B [D]

MARKING
ORIENTAION

SEE DETAIL "A"

GAUGE PLANE

b
@ o0.07 @‘C‘A—B ‘D‘ B
e ?
LEAD FINISH Al 0.20 MIN. 070y
> -
f * 1.00 REF.
c
+ .
} DETAIL "A"
b
1
BASE METAL
SECTION B - B
SYMBOL MIN. NOM. MAX.
A - - 1.60
NOTES : Al 0.05 - 0.15
A2 1.35 1.40 1.45
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 16.00 BSC
D1 14.00 BSC
& DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
E 16.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E1l 14.00 BSC
DIMENSIONS.
L 0.45 0.60 0.75
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
N 128
OF THE PACKAGE BY 0.15 MM.
0.40 BSC
6. SECTION B-B: ©
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE b 0.13 0.18 0.23
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
bl 0.13 0.16 0.19
7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
c 0.09 0.15 0.20
TO THE LOWEST POINT ON THE PACKAGE BODY.
cl 0.09 0.13 0.16
EXACT SHAPE OF EACH CORNER IS OPTIONAL.
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Lattice Semiconductor Package Diagrams

132-Ball csBGA Package

Dimensions in Millimeters

Al BALL I.D. _

—
IDENTIFIER \
\
\

14013 12 11 10 9 8 7 6 5 4 3 2 1 \

O0O0O0OOOOOOOOOO
O0O0O0OOOOOOOOOO
OCO0OO0O0O0OO0OOOOOOOO
(OXOX®

CLOO
00O

O00O0OO0OOOOOOO
OO00000000O0O0

0000000000
_LIOOOOOOOOOOO

[OXONO)

O0O0O00O0O0
00O

00O
© OO
O
O
00O
00O

J_‘CLCLOOOOO

-

|

|
s
>

= =]

b @ —w ——-—o

@ En /oo Tc | %
[6 0s@Ic] B

[

oo OO OO OT OO O I

@@_u jﬂ

1

EXACT SHAPE AND SIZE OF THIS FEATURE

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX
A 0.90 1.23 1.35
1. DIMENSIONS AND TOLERANCES a1 0 15 ~ ~
PER ANSI Y14.5M.
A2 - - 1.10
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 8.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N € 50 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM S 0.25 BSC
PRIMARY DATUM AND SEATING b 0.25 ‘ 0.30 ‘ 0.35
PLANE ARE DEFINED BY THE SPHERICAL o 50 mac
CROWNS OF THE SOLDER BALLS. € -5
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb N - 0.10
™\ ddd - - 0.08

IS OPTIONAL.
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Lattice Semiconductor

Package Diagrams

132-Ball

Dimensions

ucBGA Package

in Millimeters

AN

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

/ \

| Eﬂ i

12 11 10 9 8 7 6 5 4 3 2 1

oooooo/

—OO0O000O0
—oO00000
000000

=]

N

N
f

=1
L=

O
O
O
O
|
E o0 R 4omoQ o momoo QW

VAN

b @ —w| |-—
/\ N O] //Tobb |C
3 ?.05®|C

NOTES :

DIDIID RN

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 [C] 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.

/‘xmddd ] ;

|SACACACACACACACAUAOLOLC EE— *

?

Ay

SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 - -
A2 - - 0.90

D/E 6.00 BSC
M/N 4.40 BSC
0.20 BsC
b 0.20 0.25 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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Lattice Semiconductor Package Diagrams

133-Pin CPGA Package

Dimensions in Inches

. ] -~ =
_%f%%'Zk ] .o0s |
PEEOPEEIPOEEEEE®| | e
PEEEEEEEEOOOOEE . N
PROEPPOFIPEOCEOO®E . [o[fO[[ak
0Yol0) ' PEEE —
(] |06 | oYolo) -
I |eoe i OO ==_f
000 | 000 | im A _
r %%% %%% 1.440 L
OO \ 010)O) :E:i
0Yol0) . 0Yol0) —
i_@@@@@@@@@@@@@@ —
00600000000 eEEE S
1T9POCOERPEEEOOE| .
J L
100 _> = zl e
— = — | |-— 075
@ .080 MAX. \ .045

.020
@ —_—e

.0le
BASE METAL

.0215
.01le65

SECTION X-X

NOTES :

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

2. ALL DIMENSIONS ARE IN INCHES.

Zii& DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION OF

.006 INCHES MAXIMUM ABOVE THE DIMENSION SHOWN
NOT TO EXCEED .003 INCHES MAXIMUM PER SIDE.
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Lattice Semiconductor Package Diagrams

144-Ball csBGA Package

Dimensions in Millimeters

i j [ aaa | (4x) A

| | PIN #1 ID FIDUCIAL 4 ] .
Iﬂ, LOCATED IN THIS AREA Ii,
/ \
1211109 8 7 6 5 4 3 2 1 / \
/ AN
7/ AN
000000 Q/ s —T %
(] 000000 :
O0000O0 ¢
i O0000O0 D
—O O0000 E
—©00000 ;
? = = N — E
OO0O0O0O00O0OOOOOO G I::I 1 I::I
—OO0O00000O00000 H
* OCO0O0O0O0OO00OOOOO J
OO0O0O00O0O0OOOOO K
OCO0O0O0O0O0O0OOOOOO L \
OQO0OO0O0QPOOOOLOY M
s A
4X
b @ —w| |- A A,
$Q.15®CA|B| /bbb |C * *
3 ?.05®|c ! ! *
/4\ (GACAGAGACAGACAGACAGNON® E
[ daa [c] * * *
A,
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 0.90 1.00 1.10
1. DIMENSIONS AND TOLERANCES a1 0.15 _ ~
PER ANSI Y14.5M.
A2 - - 0.85
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 7.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5. 50 BSC
i : E MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM s 0.25 BSC
PRIMARY DATUM AND SEATING b 0.25 0.30 0.35
PLANE ARE DEFINED BY THE SPHERICAL 0. 50 BSC
CROWNS OF THE SOLDER BALLS. e :
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
ddd - - 0.08
EXACT SHAPE AND SIZE OF THIS FEATURE
& IS OPTIONAL.
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Lattice Semiconductor

Package Diagrams

144-Ball fpBGA Package

Dimensions in Millimeters

AN

Al CORNER
INDEX AREA

121110 9 8 7 6 5 4 3 2

000000000
000000000
@)
)

00000000
00000000
000000000
——-2900001000
{_ 000000000

000000000

900000000

-eooooqooo
? QOOOOOPOO

e

©00000000000
O00000000000

Z b om o4 o= 0 omowm o

(@)
(@)
(@)
(@)
(@)
o
[@)
(@)
O
000000000000

~—<]

NOTES:

DD AD

SEERVAN

(4X)
\ et [5] -—L»—!I
\\ e - ——— E

(@]
=]
L7

AN

@ 1225 ®[c]a]B] A A,
?.10 M|c A,
//|ccc |cC #
// |bbb |C / \
([ ddad [c * ?
UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
DIMENSIONS AND TOLERANCES A 1.30 1.70 2.10
PER ANSI Y14.5M. Al 0.30 0.50 0.70
ALL DIMENSIONS ARE IN MILLIMETERS. A2 0.30 0.50 0.70
B/C 11.00 11.60 12.20
DIMENSION "b" TS MEASURED AT THE
MAXTMUM SOLDER BALL DIAMETER, D/E 13.00 BSC
PARALLEL TO PRIMARY DATUM M/ 11 .00 BSC
PRIMARY DATUM AND SEATING 5 0.50 BSC
PLANE ARE DEFINED BY THE SPHERTCAL b 0 50 | 0. 60 | 0.70
CROWNS OF THE SOLDER BALLS.
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED on ~ _ 0 20
TO FACH SIDE OF THE PACKAGE BODY.
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE cee _ _ 0.35
IS OPTIONAL.
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

144-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

=

-

BOTTOM VIEW

OPTIONAL ;’EATURE

== A (HEAT 5INK) =

\J

|

(| 0.20|H|A-B |D|4x

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE Oco MIN.
warx —=f =]

R IIIIIIIIIIﬂﬁ'ﬂ'):l=

| A A2
L, b

DETAIL "A"

0.13/0.30 R.

0.13 C|A-B | D
GAGE PLANE

b " LEAD FINISH (] o0.10]cC ¥

SECTION B - B

& ¥ =— 1.60 REF.
1 ¥

bo—]
BASE METAL
SYMBOL MIN. NOM. MAX .
NOTES : A - - 4.10
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0-25 - 0-50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. a2 3-20 3.40 3-60
é DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. o 31.20 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. b1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 B 31.20 BSC
DIMENSIONS .
E1 28.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.73 | 0.88 | 1.03
6.0 SECTION B-B: N 144
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE R 0.65 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.22 - 0.40
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
b1 0.22 0.30 0.36
TO THE LOWEST POINT ON THE PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.11 - 0.23
A EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.11 0.15 0.19
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Lattice Semiconductor Package Diagrams

144-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

N o.20c]a-B |[D]

[c[o.2dH[2-B

o]

ARRRRARRRRRRRRAARARARARARARARARA

RRARRRARRRARARAA
LR R ERL

R EE R

SEE DETAIL "A"

GAUGE PLANE
: \

*J( b SEATING PLANE N
(B moaGDhﬂA—BlDl

T
N o.og|c L‘ B ﬁ
.
LEAD FINISH Al 0.20 MIN. 0-7c
T -
f & 1.00 REF.
e}
JQ\ C1
‘ * DETAIL "A"
L.A, b AA'J
1
BASE METAL
SECTION B - B
SYMBOL MIN. NOM. MAX.
A - 1.60
Al 0.05 - 0.15
NOTES :
A2 1.35 1.40 1.45
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
D 22.00 BSC
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D1 20.00 BSC
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
E 22.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. E1 20.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 .
DIMENSIONS. L 0.45 ‘ 0.60 ‘ 0.75
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM N 144
OF THE PACKAGE BY 0.15 MM.
e 0.50 BSC
6. SECTION B-B:
b 0.17 0.22 0.27
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. bl 0.17 0.20 0.23
7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE c 0.09 0.15 0.20
TO THE LOWEST POINT ON THE PACKAGE BODY.
cl 0.09 0.13 0.16

EXACT SHAPE OF EACH CORNER IS OPTIONAL.
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Lattice Semiconductor Package Diagrams

160-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

°7
?

BOTTOM VIEW

OPTIONAL ;lEATU'RE

HEAT BINK
EES A ¢ | )

[D]o.20][u][as [p]ax

SEE DETAIL "A" 0.20 MIN.
SEATING
PLANE Oeo MIN.
wearx —=f =]

UL IIIIIIIIIIﬂﬁ'Iﬂi_

b

DETAIL "A"

0.13/0.30 R.

0.13 C|A-B [ D

GAGE PLANE

"_ b _T LEAD FINISH | oo Afl
¥ L
SECTION B - B c c1 le— 1.60 REF
I |

b.—=
BASE METAL
SYMBOL MIN. NOM. MAX .
NOTES : a - - 4.10
1.0 DIMENSIONING AND TOLERANCING PER ANST Y14.5 - 1982. Al 0.25 - 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3-20 3-40 3.60
DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D 31.20 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. b1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 B 31.20 BSC
DIMENSIONS .
E1 28.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.73 | 0.88 | 1.03
6.0 SECTION B-B: N 160
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.65 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.22 - 0.40
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
b1 0.22 0.30 0.36
TO THE LOWEST POINT ON THE PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. ¢ 0.11 - 0.23
& EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.11 0.15 0.19
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Lattice Semiconductor Package Diagrams

176-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR
(N o.2dc[a-B [D]

r4‘:'—> [(]o.2dH[a-B

N

N SAAARRRRRRRAGERREARAARD
= 0

/AR
=  MARKING

= ORIENTATION =V

o]

ARRRARARARRRRRRRRARARARAARRRARR

bl

UL ERREEE AL

=]
AR R AR AR AR AR AR RARRRRARABA
R R R

Hﬂﬂﬂﬂﬂﬂw
[w]
[>

PR v

A 4X SEE DETAIL "A"

J\/ AAann A anan e anennr
GAUGE PLANE
SEATING

— - D A A2 .
@ o o8 @‘C‘AfB ‘D‘ PLANE . \'T

B TSR e

|-+

LN o.o8|C f B f
LEAD FINISH a1 0.20 MIN —— 0-70
b
‘ L
’ 1.00 REF.
(o]
‘ v(; C1
* DETAIL "A"
b —
1
BASE METAL
SECTION B - B
SYMBOL MIN. NOM. MAX.
A - - 1.60
NOTES :
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 26.00 BSC
& DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D1 24 .00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. E 26.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1
E1 24.00 BSC
DIMENSIONS.
L 0.45 ‘ 0.60 ‘ 0.75
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. N 176
6. SECTION B-B: e 0.50 BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
b 0.17 0.22 0.27
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
bl 0.17 0.20 0.23
7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. o] 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL. cl 0.09 0.13 0.16
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Lattice Semiconductor

Package Diagrams

208-Ball fpBGA Package

Dimensions in Millimeters

NOTES:

SHBB

Al CORNER —
INDEX AREA \\
\ &
N\ (4%)
\\ B
"—.—»‘ AN
\\ . FE
©000000000000000
000000000000000Q0 |=
0000000000000000
0000000000000000 |»
0000 0000 |-
0000 0000
0000 0000 0000
—16000__ 0000 0O0O0O |+
6060 0000 0000
0000 0000 0000
0000 | 0000
0000 0000 |»
00000000[00000000 |»
L 60000000:00000000 |+
1 ©60000000[00000000 |+
QOO0000P000000H0 |-
aat Z AN
b @ — |—_— 4X
N ?.25 W|[c]a]s] A A,
3 ?.10 W|c * A,
//|cce |cC
//Topb_[c / __._i
“cooooooooooTooas
A dda [c * ?
UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 14.80 15.30 15.80
DIMENSION "b" IS MEASURED AT THE D/E 17.00 BSC
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 5 0 50 0 60 .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. ccc - - 0.35
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

208-Pin PQFP Package

(with or without Internal Heat Spreader)
Dimensions in Millimeters

TOP VIEW

PIN 1 INDICATOR

| BOTTOM VIEW

OPTIONAL _F'EATURE
(HEAT 5INK)

SEE DETAIL "A" 0.20 MIN.
SEATING
PLANE Qe MIN.
m-ax —fp{e]
[ DETAIL "A"
iR
b A A2 0.08/0.25 R.
0.08 cla-B |p
GAGE PLANE
b LEAD FINISH Qﬂl&’ f
a1
’ L
[=— 1.30 REF.
SECTION B - B c & C‘l
b.—=
BASE METAL
SYMBOL MIN NOM. MAX.
NOTES : a - - 4.10
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 - 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3:20 3.40 3.60
é‘ DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. b 30.60 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. b1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 5 30.60 BSC
DIMENSTIONS .
E1 28.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.45 | 0.60 | 0.75
6.0 SECTION B-B: N 208
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE o 0.50 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.17 - 0.27
7.0 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.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.09 - 0.20
é\ EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. et 0.09 0.12 0.16
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Lattice Semiconductor Package Diagrams

240-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

S
?

BOTTOM VIEW

OPTIONAL ;’EATURE
& (HEAT 5INK)

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE 0o MIN
w-ox —f =] _

AR TR IIIIIIIIIIﬂﬁ'[DbL

b

DETAIL "A"

0.08/0.25 R.

0.08 C|A-B |[D

GAGE PLANE

b= LEAD FINISH (] o.08]|C ¥

Al

i c'l l— 1.30 REF.LJ
1 ¥

SECTION B - B

b.—=
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES : A - - 4.10
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 B 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3.20 3.40 3.60
& DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D 34.60 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. b1 32.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON DI AND E1 E 14.60 BSC
DIMENSTONS .
E1 32.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.45 | 0.60 | 0.75
6.0 SECTION B-B: N 240
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 - 0.27
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
bl 0.17 0.20 0.23
TO THE LOWEST POINT ON THE PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.09 - 0-20
& EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.09 0.12 0.16
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Lattice Semiconductor

Package Diagrams

256-Ball caBGA Package

Dimensions in Millimeters

Al CORNER
| INDEX AREA

|
T
k)

OO0OO0O0O00O0
OO0O0OO0O00O0
o
o
(0]

OO0OO0OO0O0O00O0

NOTES:

PEBE

- oo‘o@bﬁbﬁ'? []
oooloooooooo K
00000000000 |1
00000000000 u
oooloooooooo |
00000000000 P
00000000000 |k
o

O00O000000O0O0O0O0O0O0O0
O0O0O000000OOO0O0O0O0O0OO0
O00O000000O0O0O0O0O0O0O0

(0] é é 00000 ®OO0O0O000

mnoloNoNoNoNoNoNoNoNoNoNoNeNoNONe]

O®l0oo000O0 ®—F—1—-
|

——

={<]

—= =]

b @ —ei

/3\ NEREOENE

//| bbb |C

VAN

A A,

#

@.08|C

| | ¥

S CAVAVACAVAVACACAVAVECAVAE N @ mi—

@Qddd c

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 [C| 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.

REFERENCE JEDEC MO-275, VARIATION JJAB-2.

H

Ay
SYMBOL MIN. NOM. MAX.
A - - 1.70
Al 0.25 - -
A2 0.65 - -
D/E 14.0 BSC
M/N 12.0 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 Semiconductor Package Diagrams

256-Ball ftBGA Package Option 1: ispMACH 4000, MachXO, LatticeXP2

Dimensions in Millimeters

Al BALL I.D. ——m
IDENTIFIER N\ <—E - @
16 14 12 10 8 6 4 2 N\
15 13 11 9 7 5 3 1 \\ (
| X |
0000000000000 00O0 |- O |
0000000000000 00O0 5 !
0000000000000 00O0 | ¢ |
0000000000000 00O0 b !
0000000000000 00O0 | & |
Hh 0000000000000 00O0 : !
0000000000000 00O0 | & |
— 1 6000000000000 000 p S L L[
0000000000000 00O0 | s
? oooooooobooooooo x |
0000000000000 00O0 | & '
oooooooobooooooo " |
# 0000000000000 00O0 | v |
6000000000000 0OOO » |
5000000000000 000 | =& |
’ coopgooodlooocoodpdo |—: !
1
(<] | |
1

|
i
>

e

5

2]z piE=m e lh#

O O 0O0O0U 0000000 0U0U0
(| ddd C
Q

Ay

&
ASTESY
e8
ala

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.

A 1.25 1.40 1.55

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

Al 0.30 - -

A2 - - 1.25

ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 17.0 BsSC

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM S 0.50 BSC

M/N 15.0 BSC

aaa - - 0.20

BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.25

ddd - - 0.12

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

1

2
PRIMARY DATUM AND SEATING b 0.40 | 0.50 | 0.60
PLANE ARE DEFINED BY THE SPHERICAL L 00 BSC
CROWNS OF THE SOLDER BALLS. € :
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Lattice Semiconductor

Package Diagrams

256-Ball ftBGA Package Option 2: LatticeECP3

Dimensions in Millimeters

| ! |

| L]

16 14 12 10 8 6 4 2

15 13 11 9 | 7 5 3 }
0000000000000 000 |-a—
00000000l00000000 | =
0000000000000 000 | ¢
00000000l00000000 | o
000000000000 0000 | &
00000000l00000000 | =
0000000000000 000 | ¢
-®0000000l00000000

OQO0OO0OO0O00O00O | ¢
Q0000000 M
Q0000000 | v
Q0000000 P
QO0OOO0O00OO0O0O | &
OQO0O0O0O0GQG

0000000

O000O0OO0OO0
O00O0O00O0O0
O000O00O0O0

@)

OééOOOOO

D O

Ell__
H
}_"_'_'_'_'O_O'O_O'O_O'O_O'_J [v]
Q0000000 K

— ]

—=—{<]

b¢—>

/N[

[#.25@]c[a]B]
@.10M|[cC

Al CORNER

——

INDEX AREA \,

S EEEN
\ D
\\
AN B
|
&/ :
1
1
1
- i -
1
1
1
1
|
A A,

//| bbb _|C

i

(iiEBCDddd [

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 [C| AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.

TO EACH SIDE OF THE PACKAGE BODY.

IDIID RN

IS OPTIONAL.

BILATERAL TOLERANCE ZONE IS APPLIED

EXACT SHAPE AND SIZE OF THIS FEATURE

- \)UUUUUUUUUUUUUU)JT_*

Ay
SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
Al 0.30 0.50 0.70
A2 1.40 REF
D/E 17.0 BSC
M/N 15.0 BSC
S 0.50 BSC
b 0.50 | 0.60 | 0.70
e 1.0 BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

256-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER —
INDEX AREA N 4x)  [Dfaaa |
AN B
N\,
\,
\\
AN
N\ B
\\ [————— B ————
©000000000000000 |+
0000000000000000 |:
0000000000000000 |-
0000000000000000 |=
000060000006000000
0000000000000000 |*
0000000000000000 |-
H00000000,00000000 |+
00000060000000000 |-
0000000000000000 |+
00000000[00000000 |-
00000000:00000000 |»
00000000[00000000 |+
60000000100 000000 |:
©60000000[00000000 |-
QO00000EI00000GR0 |-
=] Z /N
b @ —e —_— 4x
N ?.25 W][c[a]s] A A,
3 @.10 W[c * A,
//|ccc |c
//Tobb_|cC / \ — | i
Sooooaooooaooooa
[ add [c * ?
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 D/E 17 00 BSC
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 N 5 50 o co 5 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
6 IS OPTIONAL. cce - - 0.35
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

256-Ball SBGA Package

Dimensions in Millimeters

——

2019 18 17 16 15 14 13 12 11 10 9 8 T 6 5 4 3 2 1

0000000000000 000000O0 |a

0000000000000 000000O0 |8

0000000000000 000000O0 |c

0000000000000 0000000 |b

0000 0000 [&

0000 0000 |F

0000 0000 |¢

2 0000 0000 |8 A

0000 0000 |g
0000 + 0000 (&

0000 0000 |t

0000 0000 |u

0000 0000 |x

0000 0000 |»

0000 0000 |r

0000 0000 |T

0000000000000 000000O0 |u

rOOO000000000000000000 (v

FO0O00000000000000000O0 (w

? QOO0000000QPOOO00000 O |v

|— — - :
b @ ——
NEl

Ay

//| bbb | C

Al BALL I.D. __
IDENTIFIER \

Q —=—|

@@M

A-A SECTION VIEW

NOTES :

DIDIAD RN

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.

‘}UUUUUUUUUUUUUUUUUU\‘T*T

SYMBOL MIN. NOM MAX.
A _ - 1.70
Al 0.50 0.65 0.80
A2 0.80 0.90 1.00

D/E 27.00 BSC
M/N 24.13 BSC
S 0.635 BSC
b 0.60 | 0.75 | 0.90
e 1.27 BSC
Q 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

272-Ball BGA Package

Dimensions in Millimeters

S— B
- Al BALL I.D. __
IDENTIFIER h
20 18 16 14 12 10 8 6 4 2 \ [@—————— B ———————————
19 17 15 13 11 9 7 5 3 1 \\
[oXoJoXoJoXoXoXoNoXooXoXoXoRoXOROXOROXO RN I \‘\
[e)eXoXoXoJoXoXoXoXooXoXoXoXoNoXoXOXONO I [N N
0000000000 OOOOOOOOOO |«
[e)eXoXoXoJoXoXoXoXooXoXoXoXoNoXoXOXONO I I @)
O00O0 OO0O0O0 | =
O00O0 O0O0O0 |~
. O00O0 O0O0O0 |¢
s 0000 0000 |=
O00O0 [eXoXoXe] O00O0 |9
—19O000 _ 0000 O00O0 |«
0000 5oloo 0000 |* ¢
0000 coloo 0000 |+
O00O0 | OO0O0O0 |«
O00O0 1 OO0O0O0 |»
O00O0 | OO0O0O0 | &=
O00O0 ' O0O0O0 |
OOOOOOOOOO|OOOOOOOOOO u
moieloeXoXoXoJoXoJoloJoXoNoXoXoXoXoXoNo NN I
—OOOOOOOOOO!OOOOOOOOOO W
COOOOOOOOOlOOOOOOOOOO Y
[s fm=— = =]
bQ)—— | 4X
o [2-20®clals] a
3 @ .15M|c A,
Ay
//| ccc [c
//| bbb [C
L \AWIWAWIWIWIWiWIWIWIWiIWAWIWiWIWiW LW iW) !
(A aad [c ? ? f
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.80
1. DIMENSIONS AND TOLERANCES a1 0.50 0.65 0.80
PER ANSI Y14.5M.
A2 0.28 0.54 0.80
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 23.80 24 .30 24.80
DIMENSION "b" IS MEASURED AT THE D/E 27.00 BSC
i : 2 MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 24 .13 BSC
PRIMARY DATUM AND SEATING s 0.635 BSC
PLANE ARE DEFINED BY THE SPHERICAL b | |
CROWNS OF THE SOLDER BALLS. 0.60 0-75 0.90
e 1.27 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 . B 0.35
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

304-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

D1

HHHHHHHHHHHHHHH!HHHHHHHHHHHHHHH

TOP VIEW

°p
i

[
! BOTTOM VIEW

OPTIONAL jEATURE
A (HEAT BINK)

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE oo MIN
(N-4)x —= ——E .

RRFRFRRRFRRRFRRRRRFRFRFRFRRRFRR HHHHH"ﬁﬂ&:l=

b

DETAIL "A"

0.08/0.25 R.

GAGE PLANE

b " LEAD FINISH (| o0.08]cC ¥

SECTION B - B

b.—=
BASE METAL
SYMBOL MIN. NOM. MAX .
NOTES : N i i 50
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 - 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3.55 3-80 4.05
é‘ DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D 42.60 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. b1 40.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 42.60 BSC
DIMENSIONS .
E1 40.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.45 | 0.60 | 0.75
6.0 SECTION B-B: N 304
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE B 0.50 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.17 - 0.27
7.0 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.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.09 - 0.20
A EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.09 0.12 0.16
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Lattice Semiconductor

Package Diagrams

320-Ball SBGA Package

Dimensions in Millimeters

Al BALL I.D.
IDENTIFIER
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0000 000O0|s
0000 000O0|«x

A 0000 0000|L A
rO0Q0 + Q0O0O0|m
0000 000O0|nN
0000 000O0|r
0000 Q0O0O0|r
0000 000O0|r
0000 00O0O0|u
0000 Q0O0O|v
0000 00O0O0|w
0000 000O0|v
0000000000000 00000000000 A
rO0O0000000000000000000000| 2.
rO0O0000000000I00000000000O0|ac
QOO00000000YPOOOOO0000 O] ap

B

b @ —— ——

% .1sM|c

VAN

VAN

2 A

A-A SECTION VIEW

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 E 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.

DDA ID R

i
¢

T ||_{ *
uuuuuuuuuuuuuuuuuuuuuu\tT T

SYMBOL MIN. NOM. MAX.
A - - 1.70
Al 0.50 0.65 0.80
A2 0.80 0.90 1.00

D/E 31.00 BSC
M/N 29.21 BSC
S 0.635 BSC
b 0.60 | 0.75 | 0.90
e 1.27 BSC
Q 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

324-Ball ftBGA Package

Dimensions in Millimeters

Al BALL I.D.
IDENTIFIER
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[eXeJoXoXeJoXooXoJoXoXo o XoXeo)

000000
O0O0000O0
0000000

00000000

000000000000 0O0O000
[e}eJoJoJoXoXoXoXoXoXoXoJoXoXoLoJo)e)]

D
o
(@]

O

©-00000000000000000

e}
e}
O
O

t

—

b @ — |——m—

//|bbb |[C

----\\ - ;k

BVAN

/\ PN CIELO) EENEY
3 ?.10@[c

{
| _

&IQIM

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.

DIDIDID R

IUUUUUUUUUUUUUUUUUM__FTW

A

SYMBOL MIN. NOM. MAX
A 1.25 1.50 1.70
Al 0.30 - -
A2 - - 1.40
D/E 19.0 BSC
M/N 17.0 BSC
S 0.50 BSC
b 0.40 | 0.60 | 0.70
e 1.00 BsC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

352-Ball SBGA Package

Dimensions in Millimeters

(4X)< 5 >
—
Al BALL I.D.

IDENTIFIER

NWWBUL UL LU BT 65 432 !

00000000000000000000000000 [ o
00000000000000000000000000 |&
00000000000000000000000000 |¢
00000000000000000000000000 |[°
Q0Q 000 |=
0000 6000 [*
0000 0000 |[¢
0000 0000 |«

s 0000 0000 |5

A | 0000 0000 [z
0000 0000 |u
0000 0000 |u

000 0000 |[x
6000 + 0000 |¢
0000 0000 |r
0000 0000 |z
0000 0000 |[o
0000 0000 |v
0000 0000 [«
0000 0000 |¢
0000 0000 [
0000 0000 |
00000000000000000000000000 [ac
000000000000l0000000000000 |
000000000000[0000000000000 |as
QO0000000000POO000000000R0 [

b @ — ] | 4x @
@ .30 m|c[a]B]
Aa}Q.lS@C
AzA
A, *
[#/Tobb []

(C L Ll el el Z
AERATUATIMIMMIINININNNNNNN [
[SAGEBIO Fi—— - ddd |c 7
Q —| [——-— *

A-A SECTION VIEW

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.70
1. DIMENSIONS AND TOLERANCES N 0.50 0.65 0.80
PER ANSI Y14.5M.
A2 0.80 0.90 1.00
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 35.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 31.75 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM S 0.635 BSC
PRIMARY DATUM AND SEATING b 0.60 | 0.75 | 0.90
PLANE ARE DEFINED BY THE SPHERICAL 1 27 mec
CROWNS OF THE SOLDER BALLS. €
Q 0.25 - -
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. A4 0.10 - -
aaa - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. bbb - - 0.25
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

388-Ball BGA Package

Dimensions in Millimeters

S R

Al BALL I.D.
IDENTIFIER \

6 2 m 20 18 16 1 1w 0 s 6 4 2
P T T B s T

00000000000000000000000000 | &
00000000000000000000000000 | =
00000000000000000000000000 |«
00000000000000000000000000 | »
0000 0000 | = ()
0000 0000 | *
0000 0000 |
0000 0000 | =

s 0000 0000 |5
0000 0000 | «
0000 000000 0000 |
0000 000000 0000 | =
0000 Q0Q©P00 0000 | = N c E
6000 6o0looo 0000 | »
0000 ooolooo 0000 | =
0000 000000 0000 | =
0000 0000 |
0000 0000 | v
0000 0000 |«
0000 0000 |«
0000 0000 | =
0000 0000 | =
00000000000000000000000000 |
HOO00000000000l0000000000000 | =
HOOO000000000000000000000000 | ==
QOOO000000000POOOOO000000PRO |

B A
b @ —— —— 4X

A$¢.3O@CA|B| A A,
3 @ .1sW]c

[Tooo [c] Alcece le

.
I E —

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.80 3.25
1. DIMENSIONS AND TOLERANCES a1 0.50 0.65 0.80
PER ANSI Y14.5M.
A2 0.28 0.54 0.80
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 29.80 31.80 33.80
DIMENSION "b" IS MEASURED AT THE D/E 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 31.75 BSC
PRIMARY DATUM AND SEATING S 0.635 BSC
PLANE ARE DEFINED BY THE SPHERICAL b 0 60 | 0. 75 | 0. 90
CROWNS OF THE SOLDER BALLS. : :
e 1.27 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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Lattice Semiconductor Package Diagrams

388-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER —
INDEX AREA \\

N (4x)
\ — ____————4: F—————————'—P—II
o )
N\ . _ =]

©000000000000000000000 |- N\
00000000066000006000000 |-
00000060606000560060000600 |-
0006000666655000006006060600 |-
0000 0000 |-
00060 3000 |
0000 0000000000 0000

0000 0000000000 0000 |«
0000 060665600000 060600 |-
0000 0606066600000 0606060 |-

! 9000 0000000000 0000 |- .
0000 0060000000 0000 |-
0000 0060656900000 6666 |
0000 0606066300000 060600 |-
0000 0000000000 0000 |-
0000 0606066500000 00600
00060 0000 |+
0000 0000
060606000000000000006666 |-
l 66666000600000600000080 |+
 66600000000066600606680 |-
? 000000330000000000000s |«

.
?
&
g

>

?

a
>
El

b @ —
/3\69

s[s
N
o |

o8

//|ccc |c
//| bbb _|C

|
[NF=E ik

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
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 19.30 19.80 20.30
DIMENSION "b" IS MEASURED AT THE b/E 23.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 21.00 BSC
PRIMARY DATUM AND SEATING 5 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 5 50 | 0 co | 5 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. ccc - - 0.35
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

416-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000 00000000 0000 | =
0000 00000000 0000 | =
0000 00000000 0000 | =
—R000 . 00000000 0000 | =
0000 00000000 0000
0000 00000000 0000 | =
0000 00000000 0000 | =
0000 00000000 0000 | v
0000 ' 0000
0000 | 0000 | v
0000 ' 0000 | =
0000 | 0000 |
* 0000 ' 0000 | =
F00000000000000000000000000 |
F00000000000000000000000000 | =
0000000000000l0000000000000 |
00000000000Q00000000009Q0 [—

/\ N EEEO]EIEEL
3 ?.10 ®[c

(@]
H

BVAN

@Qddd 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,
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.

SHED - -

AT o D — N
SYMBOL MIN. NOM. MAX .
A 1.70 2.15 2.60
Al 0.30 0.50 0.70
A2 0.30 0.50 0.70
B/C 23.80 24.80 25.80
D/E 27.00 BSC
M/N 25.00 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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Lattice Semiconductor Package Diagrams

432-Ball SBGA Package

Dimensions in Millimeters

Al BALL I.D.

IDENTIFIER
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0000000000000000000000000000000|c
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A s 0000 ooo00o|n A
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HF©00000000000000

HF©00000000000000
000000000000000
0QO0000000000000

A

us

£ == == oo oo
[ aad [c Y * % f

A-A SECTION VIEW

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.

A - - 1.70

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

Al 0.50 0.65 0.80

A2 0.80 0.90 1.00

ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 40.00 BSC

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.00 BSC

M/N 38.10 BSC

BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. A4 0.10 - -

aaa - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE

IS OPTIONAL. bbb - - 0.25

1

2
PRIMARY DATUM AND SEATING b 0.60 ‘ 0.75 ‘ 0.90
PLANE ARE DEFINED BY THE SPHERICAL 1 27 Bec
CROWNS OF THE SOLDER BALLS. € :

ddd - - 0.20
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Lattice Semiconductor Package Diagrams

484-Ball fpBGA Package

Dimensions in Millimeters
Al CORNER —
INDEX AREA \ (4%)
N\
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\| |— & - (2]

22 2120 19 18 17 16 15 14 13 12 11 10 8 8 7 6 5 4 3 2

®000000000000000000000 |- '\ \
0000000000000 000000000 |-
0000000000000 000000000 |-
0000000000000 00000O0000

0000000000000 00000O0O000
0000000000000 00000O0000

000006066606666660655060
0000000000000000000000
0000000000000000006660
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0000000000 0I0OOOO0OO000
0000000000000 O0O0OO000

0000000000000 0000000

&gimeooOOOOOOOOOOOOOOOOOOO
QOO

=]
@]
=1

O000000POOOO0000PHO |=

== - A
b @ 4X
A
A N CEEOIENE e
3 @.10 @]c ‘

//|ccc |c
//|bbb_[C /

Lyt
N it

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANST Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 19.30 19.80 20.30
DIMENSION "b" IS MEASURED AT THE D/E 23.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 21.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 5 50 | 5 6o | .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. ccc - - 0.35
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

516-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
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| M -]
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000000000000000000000000000000 | »
0000 00600 | = —
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0000 0000000000 00600 | =
0000 0000000000 0000
8668 86660606660 8666 " -
16000 000000000 0000 |« [ OPTIONAL FEATURE . N
5000 0000800000 00060 | - (HEAT SINK)
0000 0000000000 0000 | ¢
00060 000000600060 0000
0000 0000000000 0000 | »
0000 0000000000 0000| \
00060 0000 | =
0000 00600 = /
0000 0000 | » \
0000 0000| = P
16000 0000 | = ~—
16000 0000 _
000000000000000/000000000000000 | #
000000000000000000000000000000 | = |
000000000000000/000000000000000 |
000000000000000:000000000000 0 |—x —I— |
P — —— i &
ax
o225 @[clals]
3 @.10 @]c
A
A
A,
//|ccc |c
// bbb |C / \ _
[A[aad [c
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 .70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 25.80 27.55 29.30
DIMENSION "b" IS MEASURED AT THE b/E 31.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 29.00 BSC
i i PRIMARY DATUM 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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Lattice Semiconductor Package Diagrams

672-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER _
INDEX AREA
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.10 c 7Tees 1o ] # !
// [ bbb / \
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NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES Al 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 23.80 24.80 25.80
DIMENSION "b" IS MEASURED AT THE D/E 2700 BSC
i : E MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 25.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL o 0 50 | 060 | .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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Lattice Semiconductor Package Diagrams

676-Ball fpBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECTFTED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSTONS AND TOLERANCES a1 0. 30 050 0.70
PER ANST Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 25.80 27.55 29.30
DIMENSTON "b" IS MEASURED AT THE /B 31.00 BSC
MAXTMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 29.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL ; 5 50 | 5 o0 | " 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
TS OPTIONAL. cee - - 0.35
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

680-Ball fpBGA Package

(with or without Internal Heat Spreader)
Dimensions in Millimeters
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éii>>c3ddd c ii

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.

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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Lattice Semiconductor

Package Diagrams

680-Ball fpSBGA Package

Dimensions in Millimeters
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SEATING PLANE
A-A SECTION VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - .70
1. DIMENSIONS AND TOLERANCES a1 0.45 0.53 60
PER ANSI Y14.5M.
A2 0.90 0.98 .05
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 40.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 38.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.00 BSC
PRIMARY DATUM AND SEATING b 0.50 | 0.65 -80
PLANE ARE DEFINED BY THE SPHERICAL 1.00 BSC
CROWNS OF THE SOLDER BALLS. € :
Q 0.25 - -
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. A4 0.10 - -
aaa - - .20
EXACT SHAPE AND SIZE OF THIS FEATURE
& IS OPTIONAL. bbb - - .25
ddd - - .20
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Lattice Semiconductor

Package Diagrams

900-Ball fpBGA 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.

I E

/ S
——

SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
Al 0.30 0.50 0.70
A2 0.30 0.50 0.70
B/C 25.80 27.55 29.30
D/E 31.00 BsC
M/N 29.00 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




Lattice Semiconductor

Package Diagrams

1020-Ball Organic fcBGA 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.

DI E

| iAl
it

SYMBOL MIN. NOM. MAX
A 2.52 3.12 3.82
Al 0.30 0.50 0.70
A2 1.24 REF

B/C 31.10 | 32.00 | 32.90
D/E 33.00 BSC

M/N 31.00 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

72



Lattice Semiconductor

Package Diagrams

1020-Ball Organic fcBGA Package Rev. 2

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 SOLDFR BALLS.

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

IR

SYMBOL MIN. NOM. MAX.
A 2.55 2.90 3.25
Al 0.40 0.50 0.60
A2 1.20 REF
B/C 32.40 | 32.60 | 32.80
D/E 33.00 BSC
F/G 24.50 | 24.60 | 24.70

M/N 31.00 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




Lattice Semiconductor Package Diagrams

1036-Ball ftSBGA Package

Dimensions in Millimeters
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A-A SECTION VIEW

SYMBOL MIN. NOM. MAX.
A - - 1.80
NOTES: UNLESS OTHERWISE SPECIFIED
Al 0.40 0.55 0.70
DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M. A2 0.90 0.98 1.10
ALL DIMENSIONS ARE IN MILLIMETERS. D/E 45.00 BSC
M/N 43.00 BSC

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER S 0.50 BSC
PARALLEL TO PRIMARY DATUM

DI E

b 0.50 | 0.65 | 0.80
PRIMARY DATUM AND SEATING e 1.00 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. Q 0.25 - -
BILATERAL TOLERANCE ZONE IS APPLIED ad 0.10 - -
TO EACH SIDE OF THE PACKAGE BODY. aaa _ _ 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE bbb - - 0.35
IS OPTIONAL.

ddd - - 0.20
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Lattice Semiconductor Package Diagrams

1152-Ball Organic fcBGA Package Option 1: LatticeSC/SCM40

Dimensions in Millimeters
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(2. 10®][c] A
//|ccc |C ‘ A
//Tobb_[C T - ~ 1
AN f
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 2.55 2.90 3.25
1. DIMENSIONS AND TOLERANCES 1 0.35 0.50 0.65
PER ANSI Y14.5M. : ’ ;
A2 1.20 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 34.25 | 34.50 | 34.75
DIMENSION "b" IS MEASURED AT THE D/E 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 33.00 BSC
i j 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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Lattice Semiconductor Package Diagrams

1152-Ball Organic fcBGA Package Option 2: LatticeSC/SCM80 & SC/SCM115

Dimensions in Millimeters

<_

4

0000000000000 00000000000
000000000000000000000000
00000000000000000000000
000000000000000000
000000000000000000
000000000000000000
000000000000000000
000000000000000008

[¢]

[¢]

D Al CORNER
——
£ INDEX AREA

00000000000000000
00000000000000000
00000000000000000
000000000000000000
000000000000000000
000000000000000000
000000000000000000
0000000000000000000
0000000000000000000
0000000000000 000I0O0O
0000000000000 0000000
0000000000000 0000O000
00000000000000000O0000
0000000000000000I000000
0000000000000000I000000
0000000000000 0000O000000
00000000000000000O000000
0000000000000 000000000000
0000000000000000I0O0000000
0000000000000 00
0000000000000 00
0000000000000 0
000
000

ol e AE L

[e]e]
[e]e]
[¢]

[e]e]
[e]e]
[e]e]
[e]e]
[e]e]
[e]e]
[e]e]
[e]e]
[e]e]
[¢]
[¢]

0000000000000 0000000

oo
[e]e)
000
000
000
000
000
000
000
000
000
000
000
0000
000
000
000
000
000
000
000
000
000
000

[e]e)
o
[¢]

N

o
[¢]
[¢]
[¢]
o
[¢]
[¢]
o]
[¢]
[¢]
[¢]
o
[¢]
[¢]
o
[¢]
[¢]
o
[¢]
[¢]
[¢]
o
[¢]
[¢]
o
[¢]
[¢]
[¢]
o
[¢]

— -
00006000000000000000000000000000

meJeXeJe)

0000000
0000000
0000000
0000000

A
A,
//|ccc |C A,
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AN H
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 D/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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Lattice Semiconductor

Package Diagrams

1152-Ball Ceramic fcBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

> B

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.

SYMBOL

MIN.

NOM.

MAX.

A

4.00

4.60

5.20

Al

0.30

0.50

0.70

A2

1.40 REF

B/C

33.10 | 34.00

34.90

D/E

35.00 BSC

M/N

33.00 BSC

0.50 BsC

| 0.60

1.

00 BSC

aaa

bbb

ccc

ddd

A,
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Lattice Semiconductor Package Diagrams

1152-Ball fpBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
Al 0.30 0.50 0.70

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

A2 0.40 0.60 0.80

ALL DIMENSIONS ARE IN MILLIMETERS.

B/C 29.80 30.30 30.80

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 33.00 BSC

D/E 35.00 BSC

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

1
2
PRIMARY DATUM AND SEATING S 0.50 BSC
/ ‘ E PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. D 0.50 ‘ 0.60 ‘ 0.70

ddd - - 0.20

Note: Depopulated ball locations are
M12, M23, ACl2, and AC23.
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Lattice Semiconductor

Package Diagrams

1156-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
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NOTES:

Q

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.

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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Lattice Semiconductor

Package Diagrams

1704-Ball Organic fcBGA 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.

DI

SYMBOL

MIN.

NOM.

MAX.

A

2.55

2.90

3.25

Al

0.35

0.50

0.65

A2

1.20 REF

B/C

41.70

| 42.00

| 42.30

D/E

42.50 BSC

M/N

42.50 BSC

0.50 BSC

0.50 | 0.60 | 0.70

1.00 BSC

aaa

0.20

bbb

0.25

ccc

0.35

ddd

0.23
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Lattice Semiconductor

Package Diagrams

1704-Ball Ceramic fcBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSTONS AND TOLERANCES A 4.30 4.80 5.30
PER ANSI Y14.5M. Al 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS. a2 1.30 1.60 1.90
D/E 42.50 B
DIMENSION "b" IS MEASURED AT THE / 50 BSC
MAXTMUM 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.
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED aaa - - 0.20
TO EACH SIDE OF THE PACKAGE BODY.
PACKAGE BODY TNCLUDES SUBSTRATE AND LID. bbb - - 0.25
ccc - - 0.35
- - 0.20

MAXIMUM OFFSET: 0.20 mm

]

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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Revision History

Date Version Change Summary
- - Previous Lattice releases.
October 2006 01.0 Added 64-pin TQFP and 1704-ball fcBGA package diagrams.
January 2007 01.1 Added Marking Orientation text for all TQFP packages (1.0 mm and 1.4 mm thick).
February 2007 01.2 Revised 1704 fcBGA package drawing: removed lid dimension, clarified package body
dimension as the combination of substrate and lid.
June 2007 01.3 Added 1036 ftSBGA package diagram.
October 2007 01.4 Revised 1036 ftSBGA package diagram. Removed 1036 fpSBGA.
November 2007 01.5 Added 1152-ball fpBGA package diagram.
April 2008 01.6 Added 64-ball csBGA and 144-ball csBGA package diagrams.
November 2008 01.7 Added 64-ball ucBGA and 132-ball ucBGA package diagrams.
December 2008 01.8 Added 32-pin QFNS, 48-pin QFNS and 64-pin QFNS package diagrams.
April 2009 01.9 Added 24-pin QFNS package diagram. Removed discontinued and obsolete packages
(16 SOIC, 20 SOIC, 24 SOIC, 28 SOIC, 16 PDIP, 240 MQFP, 269 fcBGA, 304 MQFP, 600
SBGA).
May 2009 02.0 Added new 256-ball caBGA and 256-ball fiBGA (Option A) packages.
December 2009 02.1 Revised 256-ball caBGA package to specify correct JEDEC reference number.
February 2010 02.2 Revised 256-ball caBGA nominal solder ball diameter from 0.5 mm to 0.45 mm to better
match actual dimension.
March 2010 02.3 Added new 1020-ball Organic fcBGA rev.2, 1152-ball Organic fcBGA, and 1704-ball
Organic fcBGA package drawings. Removed obsolete 492-Ball BGA package.
September 2010 02.4 Revised maximum coplanarity values on Organic 1152 Flip Chip BGA — Option 2 and on

Organic 1704 Flip Chip BGA from 0.20 mm to 0.23 mm.
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