= LATTICE

Package Diagrams

November 2017 Data Sheet
16-Ball WLCS Package Option 1: iCE40 LP
Dimensions in Millimeters
PIN #1 ID FIDUCIAL A
LOCATED IN THIS AREA 4%
AN
4 3)2 1 J_IEI A
A|0O0I0®
B oo+oe}4—{ o
c|lOO00O0O
D IPOIP®
-]
BOTTOM VIEW E
E1l
TOP VIEW
A .16 Xob
Es‘ﬂl‘il
[2.015 O[] A
O 0O,00
M| ccc | C
4 * *
Ay
SIDE VIEW
REF. Min. Nom. Max.
NOTES : A 0.413 | 0.452 | 0.491
1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. Al 0.122 | 0.152 | 0.182
b 0.188 | 0.218 | 0.248
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 1.40 BSC
E 1.48 BSC
/A DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER D1 1.05 BSC
PARALLEL TO PRIMARY DATUM C. El 1.05 BSC
e 0.35 BSC
/\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE aaa 0.03
SPHERICAL CROWNS OF THE SOLDER BUMPS. ccc 0.03
r - 0.175 -
/A BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE S - 0.215 -

PACKAGE BODY.
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= LATTICE

Package Diagrams

16-Ball WLCS Package Option 2: iCE40 UltraLite™

Dimensions in Millimeters
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BOTTOM VIEW j
A 16 X ob <—|E|
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NOTES:

1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS.

/A DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER

PARALLEL TO PRIMARY DATUM C.

/\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE

SPHERICAL CROWNS OF THE SOLDER BUMPS.

/A BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE

PACKAGE BODY.

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

\
\

N

A (4%)

TOP VIEW
A
| Y
QO OOT
A [R[cce |C $ *
-
SIDE VIEW A
REF. Min. Nom. Max.
A 0.413 | 0.452 | 0.491
Al 0.122 | 0152 | 0.182
b 0.188 | 0.218 | 0.248
D 1.409 BSC
E 1,409 BSC
D1 1.05 BSC
El 1.05 BSC
e 0.35 BSC
S - 0.180 -
skD 0.067 | 0.071 [ 0.072
sbE 0.067 | 0.071 [ 0.072
000 0.03
ccc 0.03
ddd 0.050
eee 0.015




= LATTICE

20-Pin (300-Mil) CERDIP Package

Dimensions in Inches

Package Diagrams

(DATUM A)
/-

|
E —f———+-—-—-—( E1
D N
— = E3
DETAIL A E
BASE PLANE A1 [ A2 f=— (DATUM B)

)
N

QI}) N ITITIIITI i

SEATING PLANE

[

|
|
SIDE VIEW b2 Ai c i
| |
I i
b ~—E2—=
Blor @ clals]
WITH
LEAD FINISH
BASE METAL
4X b3
SECTION Z-7Z {i}
DETAIL A
X, INCHES
NOTES: 1
. | 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
bi| .015| .018| .021
ZZEX MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2| .045| - .065
.060 INCHES FROM THE LEAD TIP. b3| .023| - .045
c | .o08| - .014
DIMENSIONS D AND E1 INCLUDE ALLOWANCE FOR GLASS c1| .o08| .010] .012
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH. D | .942] .950]| .970
E | .308]| - .325
5. DIMENSIONS A, Al AND L ARE MEASURED WITH THE E1| .280 ] .288] .296
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-003. B2 300 REF
E3| .325] - | .a10
6. E3 IS TO BE MEASURED AT THE LEAD TIPS. - 100 BSC
L |.125] - | .200
ALLOWED LEAD TIP POSITION RANGE. N 20




l.l. LATTI CE Package Diagrams

20-Pin LCC Package

Dimensions in Inches

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

.050 f

(3 PLACES)

L (19 PLACES) —= ~—— Al

4T|<—A

BOTTOM VIEW

: 030 RADIUS

,~ .o050
(TYPICAL)

SIDE VIEW
A2 e

NOTES : % INCHES
1. DIMENSIONING AND TOLERANCING PER MIN. MAX.
ANSI Y14.5. A | .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 MAXTIMUM 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
L1]|.075 .095




= LATTICE

20-Pin PLCC Package

Dimensions in Inches

Package Diagrams

[#].007 ©[H] A8 ©]DE)]

6

DI

& 007 ®[H[A-B QDB
[002 [AB ® TOP VIEW
1

BOTTOM VIEW

S|
- PIN 1 ID ZONE

— | |— A |
[
N =

] |

1 T LT LT 0T ]
91007 Q[H[a-B O[DB)

>

E3 E3 f 7 [002]aB ®
[0.050 ] (N-4PLACES
o Q[ GG ( i

gV

’

.

%] MIN| NOM| MAX DETAIL "J"

A | 165 | 172 | .180 /

A1].090 | 105 | .120 DE

A21.062 | - | 083 01 SIDE VIEW
D | 385 | 390 | 395 |—‘OT—| 0105

DI 350 | 353 | 356 i ; {0075

141 [ 155 | 169 0125 o

D2 o135 AT ] A
D3 075 T Al

E | 385 | 39 | 395 | 018 it

El| 350 | 353 | 356 013 +

F2 [aat |55 |19 < [Sooa []

075
I]::IS I SECTION AA SEATING PLANE | AA | ( 18[2[0N :
l—p2E2 —=l=—D2E2

NOTES:

ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y 14.5M-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

92 [T Ol a8 QoG]
DATUMS AND TO BE DETERMINED WHERE CENTER LEADS TN
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

TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF 021
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE o

DEFINED BY D3/E3
[ ®[c[aB B[pE)]

DETAIL "J" (TYP ALL SIDES)

DIMENSION APPLIES TO BASE METAL ONLY

> BB




.l. LATTI CE Package Diagrams

20-Pin Plastic DIP Package

Dimensions in Inches

_B_ E
N/2 1 == WITH /A
chooh o ch b g o oY LEAD FINISH
|| | VAN L
- E1 1
H % * (@ ° SEE
Tl T T R T LT LTSS / == \ DE;TAIL
N BASE METAL |
(b)
TOP VIEW
SECTION Z-7Z
BASE PLANE

Z /A

\ A2 A

ST on
L

/e\
T2l A - [ea]
7 eB

)

—

-C-

&
caem j .015
—l[e] ——f [-n- | L/ —r GAGE

L PLANE

SIDE VIEW 1 4x

~=—D
[@loo @lc] A

— l——ec

NOTES: DETATL 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 5
A DIMENSIONS D, D1 AND E1 i INCHES N
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. > o,
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 = MIN.| NOM. | MAX. =
& E AND eA MEASURED WITH THE LEADS CONSTRAINED Al - - -210 | 4
TO BE PERPENDICULAR TO DATUM - All .015 - - 4
A eB AND eC ARE MEASURED AT THE LEAD TIPS A2| .115 | .130 | .195
WITH THE LEADS UNCONSTRAINED. b |.014 | .018 | .022
N IS THE MAXIMUM NUMBER OF LEAD bi|.014 | .018 | .020
POSITIONS. b2|.045 | .060 .070 10
9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED c | .o08 | .010 | .014
TO EASE INSERTION cl| .008 .010 .011
b2 MAXIMUM DIMENSION DOES NOT D |.980 | 1.030] 1.060 | 5
INCLUDE DAMBAR PROTRUSIONS. DAMBAR D1].005 | - R 5
PROTRUSIONS SHALL NOT EXCEED .010 E | .300 | .310 | .325 6
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 4




= LATTICE

24-Pin (300-Mil) CERDIP

Dimensions in Inches

Package Diagrams

(DATUM A)
- 5

N/2 . 1
| S s S s s s | l_||l_| | S s S s S s S s | A
| AN
TOP VIEW E —f— o (m
. .
[e/z] —= =— E3
E
‘ A :
BASE PLANE a1 [ A2 |<|— (DATUM B)
ﬂ L .
. ﬁ o
. I I
SEATING PLANE I !

Jom

|
SIDE VIEW I I
— E2 —]
WITH
LEAD FINISH
(c)
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
bi| .015| .018| .021
A MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2| .045| - .065
.060 INCHES FROM THE LEAD TIP. c | .o08| - .014
c1l| .008| .010]| .012
DIMENSIONS D AND El1 INCLUDE ALLOWANCE FOR GLASS D |1.242[1.2501.270
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH. E | .308]| - .325
E1| .280] .288| .296
5. DIMENSIONS A, Al AND L ARE MEASURED WITH THE E2 .300 REF
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-003. E3| .325] - | .410
e .100 BSC
6. E3 IS TO BE MEASURED AT THE LEAD TIPS. L | .125] - | .200
N 24
ALLOWED LEAD TIP POSITION RANGE.




l.l. LATTI CE Package Diagrams

24-Pin Plastic DIP

Dimensions in Inches

TOP VIEW
_B_
N/2 1 b1 WITH E&
e e e e e I e e B e LEAD FINISH
|| | AN j_
” G, E1 (c) cl
'4_ SEE
T T T TR R T LT / |__|\ DETAIL
N
o) BASE METAL T A
SECTION Z-7Z
SIDE VIEW
BASE PLANE

>
N
»

|‘| L:_

PLANE A
b2 —=[€]

b 1 WHEW ‘

~—D1 4x

b
Slon ®lc] A

—— L—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 = 24
PLANE GAUGE GS-3. :

A DIMENSIONS D, D1 AND E1 u INCHES .
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. A °,
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 J MIN. NOM.| MAX.| =

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

& eB AND eC ARE MEASURED AT THE LEAD TIPS A2l .115| .130 | .195
WITH THE LEADS UNCONSTRAINED. b [.014 [ .0o18 | .022

A N IS THE MAXIMUM NUMBER OF LEAD bil.o014 [ .018 [ .020
POSITIONS. b2[.0a5 | .060 | .070 [ 10

9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED c |.o008 | .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 | &

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




l.l. LATTI CE Package Diagrams

24-Pin QFNS Package

Dimensions in Millimeters

[~— D2 — PIN #1 ID FIDUCIAL Z{}X
LOCATED IN THIS AREA

£
f
=l

SRUENY

PIN 1 ID AREA

E2

AN n ﬂﬁ%i\

(UU[UUT

\/ ndlhon
B (@* .
G ERERAN

0.50 TYP
4x
TOP VIEW BOTTOM VIEW
//"““~\\ /,/"—E‘"\\\\
e AN
/" VIEW A ; N
ST / VIEW A \

/ L LA
!E { ] / \ A
— / f \ J

/ I l
AN 7/ l ¢ ‘ 1
S - \ 1 /

SIDE VIEW 01 Y |o.ogC A

SEATING \ /
PLANE \ /

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
ii 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

25-Ball WLCS Package (0.40 mm Pitch)

Dimensions in Millimeters

Package Diagrams

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREAN

~ 2]
5 4 2 1 Sau [\ | aaa|C

2
00POG ‘ B
ocobdoo+——
e e
o00d00

H O Q wo

OOﬁ)O

A 25 X ¢b
M i - — &

TOP VIEW 7%
BOTTOM VIEW

———

// | bbb |C |
ENCrrIte ; Uuuuu—?_
[C] A
Ay
SIDE VIEW
Notes: REF. Min. Nom. Max.
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. 21 8:?33 8:232 8:5;3
2 ALL DIMENSIONS ARE IN MILLIMETERS.
/A DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER o 0.220] 0.250] 0.280
PARALLEL TO PRIMARY DATUM C. D 2.492 BSC
/\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE B 2.546 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 1.60 BSC
El 1.60 BSC
e 0.40 BSC
aaa 0.025
bbb 0.060
ccc 0.015
ddd 0.150
eee 0.050

10



= LATTICE

25-Ball WLCS Package (0.35 mm Pitch)

Dimensions in Millimeters

Package Diagrams

s
PIN #1 ID FIDUCIAL A (4X)
LOCATED IN THIS AREA
EX )
D
5 4 3 2 1 !_E hS
AIOPO®
B OOOO@J—[
—00 ® OO D]
DIOOQPOO
ER@ODPOP®
——s]
El
A25 X b
([ QI TOP VIEW A
[ .015 MIC] $
BOTTOM VIEW
! ¥
QOPYOO
M| ccc [C
2 * ?
Aq
SIDE VIEW
REF. Min. Nom. Max.
Notes: A 0.413 ] 0.452 | 0.491
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. - 0'122 0'152 0'182
2 ALL DIMENSIONS ARE IN MILLIMETERS. : : :
/A DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER o 0.188 | 0.218 ] 0.248
PARALLEL TO PRIMARY DATUM C. D 1.71 BSC
/\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE E 1.71 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 1.40 BSC
A\ BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE El 1.40 BSC
PACKAGE BODY. e 0.35 BSC
aaa 0.03
ccec 0.03
s Z 0.015 _

11



= LATTICE

28-Pin LCC Package

Dimensions in Inches

Package Diagrams

TOP VIEW

i
-

.030
X 45

.050 f
(3 PLACES)

L (27 PLACES)

R

.030

/_ .050

RADIUS

(TYPICAL)

L1 A2 —= Lﬁ SIDE VIEW
BOTTOM VIEW D

=
NI

ZZEX . INCHES
% | MIN. MAX.
NOTES: A | .054 .074
Al| .064 .089
1. DIMENSIONING AND TOLERANCING PER 22| .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 - 240 260
OF .010 INCHES MAXIMUM ABOVE THE DIMENSION SHOWN > - 300 -
NOT TO EXCEED .005 INCHES MAXIMUM PER SIDE. -
E4| .370] | 403
e
FLATNESS TOLERANCE IS .004 INCHES PER INCH. . 050 BSC
L | .042 .058
Li| .075 .095

12



= LATTICE

Package Diagrams

28-Pin PLCC Package

Dimensions in Inches

-AB- |

BOTTOM VIEW

1]
]

E3 E3

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

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

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

EXIT PLASTIC BODY AT DATUM PLANE
TO BE MEASURED AT SEATING PLANE

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

> BB B>

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

>

DIMENSION APPLIES TO BASE METAL ONLY

CONTACT POINT

LOCATED AT TOP OF MOLD PARTING LINE AND

DATUMS AND TO BE DETERMINED WHERE CENTER LEADS

; BOTTOM POINT OF

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

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

m
|

T LT T T

o7 @[H[as O[O

/

<

002 [ AB (O]

.

(N-4PLACES)

007 ®O[H[ A8 ®[DB)]

DETAIL"J"

-

D/E SIDE VIEW

ESPAN

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

(o7 W[c[as ©[oO)

(TYP ALL SIDES)

DETAIL"J"

13



= LATTICE

28-Pin Plastic DIP Package

Dimensions in Inches

Package Diagrams

NOTE:

1 CONTROLLING DIMENSION: INCHES

2 DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M-1982

TOP VIEW 3 ALL END LEADS IN THIS FAMILY ARE 1/2 LEADS
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 I_n_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

C 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

I-'J LUJ LUJ LUJ LUJ LUJ LUJ LUJ LUJ LUJ LUJ LUJ LUJ L\-l WITH THE LEADS UNCONSTRAINED. eC MUST BE

N ZERO OR GREATER

8 N IS THE NUMBER OF TERMINAL POSITIONS

9 Bl AND B2 MAXIMUM DIMENSIONS DO NOT INCLUDE
DAMBAR PROTRUSIONS. DAMBAR PROTRUSIONS
SHALL NOT EXCEED 0.010

“ ” YM INCHES
I Il s
I % I % MIN. NOM.| MAX.
-l A - - .180
e C A, .o15] - f

e - A A,| .120 | .135 .150
c B |.o014| .018 | .o022
~—— € ——= Bi| .045 | .050 | .060
B.| .030| .040| .045
c | .oo8| .o10| .015
D |1.345 1.365| 1.385

-B- D D1 1.300 BSC
E | .300| .310| .325
SEATING PLANE o Z:a .275 | .285 | .295

.100 BSC

\ = — €. .300 BSC
\ €:| - - .430
“A- J €| .o00| - .060
? U L |.110] .130]| .150

A1 . N 28
|
4x
A—
fel
SIDE VIEW
| @0'015® alB|c|
0.010®| A

14



= LATTICE

Package Diagrams

28-Pin SSOP Package

Dimensions in Millimeters

@] 015 ®[c[2@ [ @)

| [*+—Db

i
!
}

BASE METAL

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

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

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

A TO BE DETERMINED AT THE SEATING PLANE

VAN

SECTION A-A

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

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

7. "N" IS THE NUMBER OF TERMINAL POSITIONS

15



= LATTICE

30-Ball WLSC Package

Dimensions in Millimeters

Package Diagrams

A (4%)
[ Lo e -
| 3432 N t
DO QO BOla ™~
0O0QOO| s
| looooo] ¢
L1oo O Q| » D@i] [ﬁ]
= O OO| E
eH [p000 e
i‘ <
A
A 30 X ¢Io/ 2] | E
B ie]
DEADBUG VIEW LIVEBUG VIEW
A
A - ONOJORONO) f f
[ ccc
SIDE VIEW A
Notes

1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 145M - 1994
2 ALL DIMENSIONS ARE IN MILLIMETERS

A DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER REF. Min. _ Nom. _ Max.
PARALLEL TO PRIMARY DATUM C. A - - 0.600
A\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE Al 0.140 - -
SPHERICAL CROWNS OF THE SOLDER BUMPS. b 0.230 | 0.260 | 0.290
BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE D 2537 BSC
PACKAGE BODY. = 5114 BSC
D1 2.00 BSC
El 1.60 BSC
e 0.40 BSC
sD - 0.26 -
SE - 0.27 -
Q0.0 0.030
ccc 0.050
ddd 0.015
eee 0.050
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= LATTICE

Package Diagrams

32-Pin QFN Package Option 1: Power Manager I, iCE40™

Dimensions in Millimeters

2X

Aot [c[A]
(Al ¢——

2X

N MONoas [c|B

A\

PIN 11D AREA

TOP VIEW

TN
VIEW A

- /

SIDE VIEW ~

SEATING
PLANE

NOTES: UNLESS OTHERWISE SPECIFIED

1. 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.

> > v

A APPLIES TO EXPOSED PORTION OF TERMINALS.

32X

D2

PIN #1 1D FIDUCIAL

LOCATED IN THIS AREA

L~ -
[U

uulu bk\\

+

NN UUUUUUU
N

)

il

nnnNn

nnnNn PY///'fééé §

reH

RS

A\

J‘-b $To10 @A /a\

0.50TYP BOTTOM VIEW
4X

VIEW A
[ N
]
k-D—D__{ » Sl e /N
~_ AT
A3
SYMBOL MIN. NOM. MAX .
A 0.80 0.90 1.00
Al 0.00 0.02 0.05
A3 0.2 REF
D 5.0 BSC
D2 1.25 | 2.70 | 3.75
E 5.0 BSC
E2 1.25 2.70 3.75
b 0.18 0.24 0.30
e 0.50 BSC
L 0.30 | 0.40 | 0.50

17



l.l. LATTI CE Package Diagrams

32-Pin QFN Package Option 2: MachXx02™

Dimensions in Millimeters

>
D2 PIN #1 ID FIDUCIAL A
2% (CORNER CHAMFER)
L
™05 [ C B 19X p2
[quoapuon /
1 1
/N = =
PIN 1 ID AREA % E
E2
- + O
- -
- =
-
\3/ ATOLMO0M0N
! el
TOP VIEW RGN EAN
045 Tf& BOTTOM VIEW
PN T T T T~
/ s N
VIEW A ;
/ N / VIEW A \\ A
'\ | // \
! Lo = / f )
\ / I |
N P | ; 1
SIDEVIEW “~_ -~ \0 o= » SJoos [C] /5\
SEATING \ T f /
PLANE \ /
AN /
Sl Al
A3
SYMBOL | MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 0.50 055 0.60
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 3 02 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 50BSC
EXACT SHAPE AND SIZE OF THIS D2 3.10 ‘ 320 ‘ 3.30
/ i \ FEATURE IS OPTIONAL. E 50 BSC
A DIMENSION b APPLIES TO PLATED E2 3.10 3.20 3.30
TERMINAL AND IS MEASURED BETWEEN b
0.15 AND 0.30 mm FROM TERMINAL TIP. 020 025 0.30
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.35 ‘ 0.40 ‘ 0.45

18



= LATTICE

Package Diagrams

32-Pin QFN Package Option 3: MachX02 SG32C

Dimensions in Millimeters

2X
0 N]0.15
[A}4—0
D2
o PIN #1 ID FIDUCIAL A
L A (CORNER CHAMFER)
Aoas(c|B 32x‘| r 32
. [PUUUUUUT
= 1
A > L=
PIN 1 ID AREA g g
) + d
- g
> g
— (. J C
\/7M AN NNN
= S
El /( b [ [010@[CIAlE /a\
045 TYP BOTTOM VIEW 005®@|C
/’__‘\\\
v N
y VIEW A \\ A
/ \
# 1
{ |
\ —:.——‘ ‘ / [0.08]C
] = ,
EATING \ /
PLANE \
AT
TTA3
SYMBOL | MIN. NOM. MAX .
NOTES: UNLESS OTHERWISE SPECIFIED A 0.50 0.55 065
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 3 0.2 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 5.0 BSC
A EXACT SHAPE AND SIZE OF THIS D2 3.40 | 3.50 | 3.60
FEATURE IS OPTIONAL. = 5 0 BSC
A DIMENSION b APPLIES TO PLATED E2 3.40 3.50 3.60
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30 mm FROM TERMINAL TIP. b 0.18 0.25 0.30
0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
0.35 | 0.40 | 0.45
6.

JEDEC REFERENCE MO-248 AND DR-4.2
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= LATTICE

36-Ball ucBGA Package Option 1

Dimensions in Millimeters

Package Diagrams

A AN

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA
z ~—{o}——p-
BOTTOM VIEW . '\ . TOP V
\
\
5 \ i
6 5 4 ‘\\
—+—+000 ™~
‘ © 00 /
— 000 )7 B
* 00O
000
eYeJo)

M A

b @ —w| |-

=
@]

[//Toob |C | * *
/\ @.15 alB]
3 2.05®™][C
(OACAVAGACN®
A|a|ddd|c| ; Il [

A,
SIDE VI
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES Al 0.10 _ _
PER ANST Y14.5M.
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 2.50 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5 00 BSC
MAXIMUM SOLDER BALI DIAMETER
PARALLEL TO PRIMARY DATUM S 0.20 BSC
PRIMARY DATUM [C| AND SEATING b 0.20 0.25 0.30
PLANE ARE DEFINED BY THE SPHERICAL 0 40 Boc
CROWNS OF THE SOLDER RALLS. e :
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
ddd - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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= LATTICE

Package Diagrams

36-Ball ucfBGA Package: iCE40 Ultra™

Dimensions in Millimeters

BOTTOM VIEW

/N

PIN # ID FIDUCIAL
LOCATED IN.THIS AREA
, X D]
/ \
// \
\
6 5 4|3 2 1 /// ~ |
= \\-z
©0 OB »
S | _
® O O C
0000003
OO0OOOOO0|E
QO®O®®|F
J TOP VIEW
*L_. 4X®
b @ —m |-
2.15M[C[Aa][B] A, A
/3\$¢.05<>c ‘ ‘
7/Tobb | C

NOTES:

IDADIDEN

\
m [ OLCROACAUAY)
SEEENE _Fj

SIDE VIEW

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.

Ay
SYMBOL MIN. NOM. MAX.
A - 0.81 | 0.91
Al 0.12 - -
A2 - - 0.70
D/E 2.50 BSC
M/N 2.00 BSC
s 0.20 BSC
0.20 | 0.25 | 0.30
0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10




= LATTICE

Package Diagrams

36-Ball WLCS Package Option 1: iCE40 Ultra

Dimensions in Millimeters

BOTTOM VIEW

——~{5bE]

* 65 4|3 2 1 I_IEI
AlOO O Og
sbD BOOO -L7
COOOgb\
I OXOXONOXOXO)
ECOOI0OO0O
FIp OO0 @
Bigler=
A 36 X ob
HEE =1
[@ ece M[C] @
NOTES:

1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994.

2. ALL DIMENSIONS ARE

/A DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER

PARALLEL TO PRIMARY

/\ PRIMARY DATUM [C]AND
SPHERICAL CROWNS OF

/A BILATERAL TOLERANCE
PACKAGE BODY.

IN MILLIMETERS.

DATUM

SEATING PLANE ARE DEFINED BY THE

THE SOLDER BUMPS.

ZONE IS APPLIED TO EACH SIDE OF THE

PIN #1 ID FIDUCIAL

LOCATED IN THIS AREA

\
.

TOP VIEW
A\ (4%)

[

T

SIDE VIEW

REF. Min. Nom. Max.
A 0.413 0.452 | 0.491
Al 0.122 0.152 0.182
b 0.188 0.218 0.248
D 2.078 BSC

B 2.078 BSC

D1 1.75 BSC

El 1.75 BSC

e 0.35 BSC

S 0.157 [ 0.164 | 0.172
sbD 0.051 | 0.055 [ 0.056
sbE 0.051 | 0.055 [ 0.056
aaa 0.030

ccc 0.030

ddd 0.015

eee 0.050
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= LATTICE

36-Ball WLCS Package Option 2: MachXO3™

Dimensions in Millimeters

Package Diagrams

BOTTOM VIEW TOP VIEW
LOCATED I THIS AREA
AN
6 5 413 2 1 '_IE' AN I%l D\ ooa|C
»[000 ~ ox
3 OO0
SR [oF o]
» | OO0O000O
E|lOO0OQOOO0O
F ,GDOO|O@O
/1
&izdx@; 5 A[B] e (E]
& —] =
eeeM|C = Oaaa|C]
== 2x
A
755 [C |
L 1
AWAW)|W;
| ccc |C ‘ f f
1A SIDE VIEW
NOTES : REF. Min. Nom. Max.
1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. A 0.510 | 0.543 [ 0.576
Al 0.167 | 0.196 | 0.225
2. ALL DIMENSIONS ARE IN MILLIMETERS. b 0.239 | 0.266 | 0.319
D 2.487 BSC
/A DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER E 2.541 BSC
PARALLEL TO PRIMARY DATUM|C] D1 2.00 BSC
El 2.00 BSC
/A PRIMARY DATUM[C|AND SEATING PLANE ARE DEFINED BY THE - 0.40 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. =D — 0.044 —
SE - 0.271 -
aaa 0.025
bbb 0.060
ccc 0.030
ddd 0.0150
eee 0.050
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= LATTICE

Package Diagrams

36-Ball WLCS Package Option 3: LIFMD™

Dimensions in Millimeters

BOTTOM VIEW

PIN # ID FIDUCIAL

LOCATED IN THIS AREA

\
.

000 \RJ
000 T
0 O Ol
000000
000|000
JofeXe]lefoXe

A 36 X ob J <—B

NOTES :

1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.

2. ALL DIMENSIONS ARE IN MILLIMETERS.

/A DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER

PARALLEL TO PRIMARY DATUM|C]

/\ PRIMARY DATUM AND SEATING PLANE ARE DEFINED BY THE

SPHERICAL CROWNS OF THE SOLDER BUMPS.

/A BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE

PACKAGE BODY.

i NN

A (4X)  TOP VIEW

1
[l

QO000QO

A ccclc

5M - 1994.

SIDE VIEW
Ay
REF Min Nom Max.
A - - 0.600
Al 0.113 - -
b 0.188 0.218 0.248
D 2.535 BSC
E 2.583 BSC
D1 2.00 BSC
El 2.00 BSC
e 0.40 BSC
aaa 0.030
ccc 0.050
ddd 0.050
eee 0.015
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= LATTICE

Package Diagrams

44-Pin JLCC Package

Dimensions in Inches

BOTTOM VIEW

Al

DETAIL A
SIDE VIEW \7\

[——
»

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

2. ALL DIMENSIONS ARE IN INCHES.

3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL.

(N PLACES)

[©]. 010 [ ]

T

[

——

L*‘T

L—== B
DETAIL A
B1
/—WITH
LEAD FINISH
(¢} fg\
<—>\BASE METAL
SECTION B-B
S
Y INCHES
B
°. | MIN. MAX.
A .115 - .190
Al .065 REF
B .013 - .023
Bl .013 - .020
B2 .022 - .035
¢ .007 - .013
ci .007 - .010
D/E .675| .690| .700
D1/E1l | .620 - .660
D2/E2 .500 BSC
D4/E4 .630 BSC
L .005 - -
L1 .020 - -
L2 .025 - -
o) .003 - -
R .020 - 040
N 44
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= LATTICE

Package Diagrams

44-Pin PLCC Package

Dimensions in Inches

BOTTOM VIEW

D3

D3

E——
—
1

E3 E3

S

°| MIN| NOM| MAX

A | 165 | 172 | .180

AL] 09 | 105 | .120

A2 062 | - | 083 .

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

D3 Br 0075

E | 685 | 690 | .695 } 018

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

225

111213 o SECTION A-A

NOTES:

ALL DIMENSIONS IN INCHES

DATUM PLANE

EXIT PLASTIC BODY AT DATUM PLANE

ALLOWABLE PROTRUSION IS .010 PER SIDE.

> B> B> -

.0105

o0rs
"

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

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

DATUMS AND TO BE DETERMINED WHERE CENTER LEADS

TO BE MEASURED AT SEATING PLANE CONTACT POINT

DIMENSIONS DI AND E1 DO NOT INCLUDE MOLD PROTRUSION.

TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF

MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE

DEFINED BY D3/E3

>

DIMENSION APPLIES TO BASE METAL ONLY

[#o7 ®[H[AB O[PE)]

D

6

D1

TOP VIEW

B 007 B)] H|A-|B ®[p@)|

1002 AaB ®

R A

PIN 1 ID ZONE

= |

N / ]
i 0

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

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

44-Pin TQFP Package (1.0 mm thick)

Dimensions in Millimeters

Package Diagrams

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-"7o0,
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. Bl 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 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

44-Pin TQFP Package (1.4 mm thick)

Dimensions in Millimeters

Package Diagrams

PIN 1 INDICATOR

C)‘O.ZO‘C‘A—B ‘D‘44X

__ MARKING
ORIENTATION

|
\
HEHEHHEEEEE 1
/ LI

TOP VIEW

4X ’CD‘O.ZO‘H‘A—B ‘D BOTTOM VIEW

SIDE VIEW

SEE DETAIL 'A'

’@‘ 020@‘ C‘A—B ‘D GAUGE PLANE

i,
f

LEAD FINISH

rmggfbggaj |
‘ Oo.10(C f B
Al 0.20 MIN.—™ 0-"70w,
[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 . 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 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 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

48-Pin TQFP Package (1.0 mm thick)

Dimensions in Millimeters

Package Diagrams

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 o.08 C * B ﬁ
f Al 0.20 MIN.—™™ 0-7w
C
] Q\ 1 L
L * 1.00 REF.
DETAIL 'A!'
le— b —»f
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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l.l. LATTI CE Package Diagrams

48-Pin TQFP Package (1.4 mm thick)

Dimensions in Millimeters

TOP VIEW
PIN 1 INDICATOR
[7~[0.2dcla—s [p] [c]o.208[a-B[D BOTTOM VIEW
| ARARAARRRARR
&, Fo = =
MARKING = =
ORIENTATION % + %
EEELEEEEERLL]
[ ]
8\ 4X
GAUGE PLANE

>
>
N

- [0.29]
o SEATING PLANE T
’@ 0.08 @‘C‘A—B ‘D +\\8
| \
(\o.os|c f B f
LEAD FINISH Al 0.20 MIN.—= 0—7eo
b
‘ L
ﬁ 1.00 REF.
C
+ Q\ C1
* DETAIL "A"
fe— p —=
1
BASE METAL
SECTION B - B
SYMBOL MIN. NOM. MAX.
NOTES: A - - 1.60
a1 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 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. 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 ag
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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.l. LATTI CE Package Diagrams

48-Pin QFN Package Option 1

Dimensions in Millimeters

2X 0o PIN #1 ID FIDUCIAL
0 P — OJoas [C[A] LOCATED IN THIS AREA
A B
| 2 L A\
N Moas [c|B 48X N
[UUUUUU U\L
A = |
) -
PIN 11D AREA g \};
-] \(:
)
o = + S e
) lan
) lan
) lan
D l
;Y [
nmmnnnnnnnn
B /( El L
TOP VIEW b[&010 @AY /N
0.50TYP BOTTOM VIEW
4X
N
Y N P
/  VIEWA \ // N
/ \
/ VIEW A
[ } / \\ A
— / / \
\ / | v
N v | |
SIDE VIEW S { ‘ |
SEATING \YD_D / 2[0.08 | C A
PLANE N f/
N
\\\ - A1
A3
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED N 5 80 590 1 00
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 23 p—
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 7.0 BSC
EXACT SHAPE AND SIZE OF THIS D2 3.00 | - | 5.80
A FEATURE IS OPTIONAL. = B
ﬁ DIMENSION b APPLIES TO PLATED E2 3.00 - 5.80
TERMINAL AND IS MEASURED BETWEEN -
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

31
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48-Pin QFN Package Option 2: L-ASC10, iCE40 Ultra, iCE40 UltraPlus, MachX02

Dimensions in Millimeters

Package Diagrams

TOP VIEW BOTTOM VIEW
2X b2 PIN #1 ID FIDUCIAL
| 015]CA] LOCATED IN THIS AREA
I, [} -
‘| N AXEEE 4|é X.I |‘ CHAMFER 0.30x45 |y
UuuuUi 's
A 1 Y 92X
% > #a
P
PIN 1 ID AREA - %
F0.25m
€] = = E2
P d
P d
) d
P d
7 - 2
V aanNNaNNN
5 48X
- =} —“‘b + SO YAN
0.50 TYP
4X
SIDE VIEW ——
//// \\\\
// VIEW A \\
/! \ //T0.10]C
l I
I } )
SEATING \\-EI—EI—_ ‘ ] AJo.08]C A
PLANE \ 1 f/l
\\\ //76\1
A3
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 0.80 0.90 100
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 3 0.2 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 7.0 BSC
A EXACT SHAPE AND SIZE OF THIS D2 5.30 | 5.40 | 5.50
FEATURE IS OPTIONAL. = 7 0 BSC
A DIMENSION b APPLIES TO PLATED E2 5.30 5.40 5.50
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30 rm FROM TERMINAL TIP. b 0.15 0.20 0.25
0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
0.35 | 0.40 | 0.45
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= LATTICE

Package Diagrams

49-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

Al BALL I.D.

-

@
©)
SNONONONONONG)

o

Q

Ll

SNONONONONONG)

1,

B

i

(@ .15@]c[a[s]
@ .08 c

IDENTIFIER \

A

//| bbb |C

TOP VIEW

> 2]

[ >
[

#

KZ:EBCD add [c ii

NOTES: UNLESS OTHERWISE SPECIFIED

DIDIID RN

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.

T U U U U \J_____I_y.*

A,
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.30 1.40 1.50
Al 0.31 0.36 0.41
A2 0.99 1.04 1.09
D/E 7.00 BSC
M/N 4.80 BSC
s 0 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

Package Diagrams

49-Ball ucBGA Package

Dimensions in Millimeters

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

EXACT SHAPE AND SIZE OF THIS FEATURE

BOTTOM VIEW éiiEB
PIN #1 ID FIDUCIAL ﬂ
LOCATED IN THIS AREA
b .
7 6 5 32 1 //// \\ [’
| | N
) T )
@oo%&/ —
— O 00 B
| 000 c
T — CACRS. oI D — !I - EI
f 000h000]| =
[0oXeXe) 8 (OXeXe) F
() —
voq‘oqo ‘ *
w N
I
b @ —w| |t A A,
[7/Tobb [ | * *
& ?.15W|c]alB]
3 2.05M™][C \
/1\ OACLVLLCLOL® Ri—
[ dad [c] * * F
Ay
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES Al 0.10 _ _
PER ANSI Y14.5M. .
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 3.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5 40 BSC
MAXIMUM SOLDER BALL DIAMETER :
PARALLEL TO PRIMARY DATUM b 0.20 0.25 0.30
PRIMARY DATUM [C| AND SEATING e 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL B - 0 10
CROWNS OF THE SOLDER BALLS. aaa :
bbb - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. ddd - - 0.10

IS OPTIONAL.
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= LATTICE

49-Ball WLCS Package

Dimensions in Millimeters

Package Diagrams

PIN #1 ID FIDUCIAL

LOCATED IN THIS AREA
N
765|l321 N I%QQQQC
a)
»|coodoo® Z 2x
5| OO0 OO@—A‘—’
cl OOO0OO0OO0O0O0
—+o00p0eo+— [
Efl OOOOOOO
FIOOOQPOOO
| OO O@O
A\ 49 X b | ’| ]
doddM|C|A|B .—.—.
PNEEEOI B _
eeeM|C =
= TOP VIEW Dlaoa]C]
BOTTOM VIEW ex
A
// | bbb [C ‘
|
QOO POOO
[~ ccc [C ‘ f f
A Ay
SIDE VIEW
Notes: REF. Min. Nom. Max.
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. A — — 0.600
2 ALL DIMENSIONS ARE IN MILLIMETERS. Al 0.167] 0.199] 0.232
/A DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0.239] 0.2661 0.319
PARALLEL TO PRIMARY DATUM C. D 3.055| 3.106| 3.155
/A\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE E 3.125] 3.185] 3.225
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 2.40 BSC
El 2.40 BSC
e 0.40 BSC
sD 0.353 - 0.383
sk 0.388 - 0.418
aaa 0.030
bbb 0.060
ccc 0.050
ddd 0.015
eee 0.050
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= LATTICE

Package Diagrams

56-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

TOP VIEW

Al BALL I.D. _
IDENTIFIER \
- \ 0
\
0 9 8 7 6 5 4 3 2 1 \
i 0
Q000000000 A
O O B
O O0O0O0O0O0O O c
o O o O D
E
l—+o 0 ., 0 O . B
% O O O O |-
o O o O d
‘ O OO0O00O0O0O O H
—) O J
FT?(DC)O(D()O(DC)CFF K
<] e
| Q
4,_,_%{:} 4x
b @ — |——— A A,
o2 15s@[c[a[s] //] bbb | C + +
3 % .osM|c +
AN AL A A A N A D A A\ A W 4 —
| ddd [c Y ? f %
/N
Al
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.10 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 6.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.50 BSC
i ] i 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.
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= LATTICE

Package Diagrams

64-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

%

[::] 8 7 6 5|4 3 2 1 /’///
i————@oooﬂ/ »
5] - 5000 5
f 0000 L&fc
+ 0000 b
* 50060666 v
00000000 |+
0000|0000 |
000Q00Q® |
|
<]
—=| =—s]
b @ —w| |-
?.15™|[c[a]B]
/3\ $¢.05@c

[N

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

({iEB TOP VIEW
D[aaa |(4x)
-~ —

i
V22— - L ]
| |
AN
A A,
[#/Tobb [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 [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.

DIDIID RS

/;\ O0UO000000__—_ — — —
[ ddd [c] ;

A,
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 0.90 1.00 1.10
Al 0.15 - -
A2 - - 0.85
D/E 5.00 BSC
M/N 3.50 BSC
S 0.25 BSC
b 0.25 0.30 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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Pac

kage Diagrams

64-Pin QFNS Package

Dimensions in Millimeters

2X

Slois [c[A]

[o]

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

A\

EN

PIN 11D

D')
2
N AJois[c[B] L N
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
N /
N _7A1
A3
SYMBOL MIN. NOM. MAX.
UNLESS OTHERWISE SPECIFIED 2 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

Package Diagrams

64-Ball ucBGA Package

Dimensions in Millimeters

IS OPTIONAL.

BOTTOM VIEW el /5\ TOP VIEW
. & =
M D A
. PIN #1 ID FIDUCIAL I_I .
E LOCATED IN THIS AREA E
8 7 6 5|4 3 2 1 _ \
N
©00O0 A — n
!’ ©00O0 B
0000 J :
0000 C ] _ A ]
? O0OO0OO0I0O0OO E
OO0O0OO00OO0O0 F
OO0O0O0O0O0O0O0 G
QOOPIOOOO® B —
| |
. AN
—=—s ] e
b @ —w| |- A A,
//Tbbb_|C * *
o |2:150]c INEY
3 %.05®][c
/4\ o000 — —
[ ddd Jc] ‘ ? ?
SIDE VIEW A
1
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
MAXIMUM SOLDER BALL DIAMETER, :
PARALLEL TO PRIMARY DATUM S 0.20 BSC
PRIMARY DATUM [C] AND SEATING b 0.20 | 0.25 | 0.30
PLANE ARE DEFINED BY THE SPHERICAL 0 20 Boc
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
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Package Diagrams

64-Ball ucfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

«

i Q000
F© O OO

© 000
0000
[Qoog

@O00000®
=1

HOOOO0OO0O0O0
OO0 O00000
0000000

=

]

bg
» [PIOICTA[E]
3 @ece M| C

[
B AVACAVAV A AW AW
Jccc [C 1 f 1
AN &

NOTES: UNLESS OTHERWISE SPECIEFTIED

DIMENSICONS AND TOLERANCES
PER ANST Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DIDIDID I

: TOP VIEW
(4x)
Al CORNER AJ aaa | 2]

INDEX AREA —\

El

A7

A

BE
1

/bbb |C

SIDE VIEW AT
SYMBOL MIN. NCM. MAX.
A - - 1.00
Al 0.11 - -
A2 0.62 - -
D/E 3.50 BSC
M/N 2.80 BSC
S 0.20 BSC
0.20 | 0.25 | 0.30
0.40 BSC
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.15
eee 0.08
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64-Pin TQFP Package

Dimensions in Millimeters

Package Diagrams

PIN 1 INDICATOR

Slo.2dc]as ] sax

__ MARKING

" ORIENTATION i (]
B

TOP VIEW

4X ’CD‘O.ZO‘H‘A—B ‘D BOTTOM VIEW

SIDE VIEW

SEE DETAIL 'A'

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

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

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

BASE METAL
SECTION B-B
SYMBOL MIN. NOM. MAX .
NOTES : A - - 1.60
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
A2 1.35 1.40 1.45
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D 12.00 BSC
Zﬁl DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
D1 10.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 12.00 BSC
DIMENSIONS. E1 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.
c1 0.09 - 0.16
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Package Diagrams

68-Pin JLCC Package

Dimensions in Inches

BOTTOM VIEW

SEATING
PLANE
.020 MIN.
D4
E4
SIDE VIEW
NOTES :
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M.
2. ALL DIMENSIONS ARE IN INCHES.
3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL.

(N PLACES)

-EE@]E

J

B2
L1
L2
| == I
L—a B

DETAIL A
Bl WITH
LEAD FINISH
&
c N c1

I

B

SECTION B-B

\\\—— BASE METAL

Yy INCHES

B

°. | MIN. MAX.
A .115 - .190
Al .080 REF
B .013 - .023
Bl .013 .020
B2 .022 .035
c .007 .013
c1 .007 - .010
D/E .975| .990(1.000
D1/E1 | .920 - .960
D2/E2 .800 BSC
D4/E4 .930 BSC
L .005 -
Ll .020
L2 .025
o) .003 -
R .020 - .040
N 68
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Package Diagrams

68-Pin PLCC Package

Dimensions in Inches

BOT

TOM VIEW

E3 E3 A
°| MIN| NOM| MAX
A | 165 | 172 | .180
Al| 090 | .105 | .120
A2[ 062 | - | o83 .
D | 985 | 990 | .995 o 0105 /N
DI1[ 950 | 954 | .958 i 03 {0075
D2 | 441 | 455 | 469 0125 /J% %
D3 s 0075 T
E | 985 | 990 | 995 } 018
E1| 950 | 954 | 958 013
E2 | 441 | 455 | 469 /AN
375
53 o SECTION A-A
NOTES:

> BB B> -

>

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

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.
ALLOWABLE PROTRUSION IS .010 PER SIDE.

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

[#]007 ®]H[A-B O[pE)]

D
D1 £&
©].007 Ol H[a-B B[DO)]
1[.002]A-B @] TOP VIEW
) o I PIN I ID ZONE
[1 ] [ Jel CA
] / ]
L ]
i ZZ 1
E El ] T
-A- I: :l -B-
A [ 1
|
T LT O 0J O]
91007 ®[H[A-B BO[DO)]
/002 ] AaB O
STo07 Ol 25 GIoG) (VAPLACES
DETAIL "J"
/ D/E
SIDE VIEW

R ETE AN

C- ’ O [.004 | C
SEATING PLANE | A A | 020
(MIN)
le—D2E2 —=l=—D2E2
_A-B-
D-
032
s 2l @[H][a8 @[pO)
TS
045 MIN.*
|
025 MIN. C- | SEATING PLANE
021
—— - —
013
[@To07 ®[c[aB ®[DB)]
DETAIL"J"  (TYP ALL SIDES)
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l.l. LATTI CE Package Diagrams

80-Ball ctfBGA Package

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
I [w] 1 Al CORNER (4X)
— INDEX AREA
_\ @

10 8 6 4 2
| 9 7 |a 3 1 | &l
® 00 O0oO0|oo0o0o0 & - 5/
O O O O O0O|0O OO OO0 B
O O O Ofc
O O O O O O O O D
O O O O|O0 O O Of ¢

— — N —] — E
O O O OlI0 O O O F [] []
F® O O 0O O0O0 O Of ¢
F© O O O H
O O O O O|0O OO OO0}V
0Q0O090e 0 e—r—1L

VAN

I
L
-

b g
& [« [EEE Q] B, A
[@eee M]C
[#Toe 1c] I I | ‘ ‘
— oo o OO OO _\A_\.ll_;_T_{
@ SIDE VIEW n,
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A — _ 1.00
PER ANSI Y14.5M.
Al 0.11 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS. I 061 _ _
DIMENSION "b" IS MEASURED AT THE D/E 6.50 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALIEL TO PRIMARY DATUM M/N 5.85 BSC
PRIMARY DATUM AND SEATING S 0.325 BSC
PLANE ARE DEFINED BY THE SPHERICAL b 0.20 | 0.25 | 0.30
CROWNS OF THE SOLDER BALLS.
0.65 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO FACH STDE OF THE PACKAGE BODY. aaa 0.10
b 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cee 0.08
ddd 0.15
eee 0.05
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Package Diagrams

80-Ball ckfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

1.2 3

4 516 7

8 9 10

® O00O00000O0 |k

PIN A1 CORNER

TOP VIEW

\

® 000000000 |
O O O O |H
OO0 O00O0 0O |
OO0 OO _|_O O 0O |r
OO0 OO0O0O0 OO0
OO0 OO0 OO |
O O O |c
OO0 OO00OOOO |8
—r® OO0 00000 ®E|A
| #b(n  X)
E} - —~ & |Zec®c|AB
PrffMlC
- ] -

[S]aga(#x)]c M
Y
|
S

Common Dimensions
Sl [\iIN. [NOM. [MAX.

Package : MFC TFBGA

o )

Ball Pitch : e 0.650

Total Thickness : A ]0.9621.082 (1.200

Mold Thickness : M | 0.490| 0.530 | 0.570

Substrate Thickness : S 0.252| 0.282 | 0.312

Ball Diameter : 0.350

Stand Off : Al 0.220/0.270 | 0.320|

Ball Width : b 0.320(0.370(0.420

Package Edge Tolerance : aaa 0.100

Mold Parallefism : cee 0.100

Coplanarity: ddd 0.080

Ball Offset (Package) : eee 0.150

Ball Offset (Ball) : ff 0.050

Ball Count : n 80

Edge Ball Center to Center : 5 [E,} g:ggg

A S G gy S QA QA N Gy s G iy

Al A
SIDE VIEW
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81-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW @ ol aaa |4x) /5\ TOP VIEW

PIN #1 ID FIDUCIAL

LOCATED INTHIS AREA <—@—>

7 \
4 \
=

Package Diagrams

|

]
0000pObGO |—r
0D000POO0O0
0000POO0OO0

2
o] = s I ] i

///\\\ $,¢.15 Wlclals] +
’ g.05@[c A CACACACACACACAU AP
[alaaa Jc] ;i

=

H

Ay
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES a1 0.10 - -
PER ANSI Y14.5M.
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 5.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.00 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM b 0.20 | 0.25 | 0.30
PRIMARY DATUM AND SEATING e 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL ~ B 0 10
CROWNS OF THE SOLDER BALLS. aaa :
bbb - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. ddd - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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Package Diagrams

81-Ball csfBGA Package

Dimensions in Millimeters

®000HP0O00® A
O0O0O0OPOOOO B
OC00O0OPOOOO c
O000O(

raWalWaWaWa

POOOO
{ O0O0O0OPOOOO F
©O0O00POOOO0 G
POOOO
PP PO Gy

A

U U

© O OO (
OQOO(

[#ddd Q] C[A[B]
[@eee ¢)[C]

NOTES: UNLESS OTHERWISE SPECIFIED

S>> 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 OPTICNAL.

A

Al CORNER

INDEX AREA —\

o]
[B]
\V
VAN
AR

/oo ]C
[

tot
1

LRV AVAVAG AV AV a
[~[cccTC '1?

Ay

SYMBOL MIN. NOM. MAX.
A _ - 1.00
Al 0.11 - -
A2 0.64 - -

D/E 4.50 BSC
M/N 4.00 BSC
S 0.00 BSC
b 0.20 | 0.25 | 0.30
0.50 BSC
aaa 0.10
bbb 0.10
cce 0.08
dad 0.15
eee 0.08
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= LATTICE

Package Diagrams

81-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW

ummmrfoow:u
E

als]

A
o
w
=
Q

(N

PIN #1 1D FIDUCIAL
, LOCATED INTHIS AREA

[Sleas ] (4%) @ TOP VIEW

51

2]

s

\\\‘7/
4 H
VAN

e bt

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.

DIDIAD RS

m [Badd [c] ;

uuuuuuuuu_—*

H

Ay
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 - -
A2 - - 0.90
D/E 4.00 BSC
M/N 3.20 BSC
b 0.20 0.25 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10
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= LATTICE

81-Ball WLCS Package

Dimensions in Millimeters

Package Diagrams

PIN # ID FIDUCIAL TOP VIEW
BOTTOM VIEW 5 87654321 LOCATED IN 1H|S AREA IEIW

sl[oooodooo® N ex
3[O000 OOO@jj
clOO0OO0O0OPOOOO
1[O0000O00O000
<loo00d0ecet [o D]
FIOOOOOOOOO
[O0O0O0POOOO
HHOOOOODPOOOO
JIPOOO OO@O
T
A 81 X @b __| < e] >—{B]
dod® |[C|A]B] (E]
& — M\ |oaa|C
eeceM|C @ o
A
[T [T {
| Ukl)k.) | ‘
[ cec [C] { f
[C]A\ Ay
SIDE VIEW
Notes: REF. Min. Nom. Max.
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. A 0.51010.543 0.567
2 ALL DIMENSIONS ARE IN MILLIMETERS. Al 0.16710.196 0.225
ﬁ DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0.23910.266 0.319
PARALLEL TO PRIMARY DATUM D 3.797 BSC
A PRIMARY DATUMAND SEATING PLANE ARE DEFINED BY THE E 3.693 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 3.20 BSC
E1l 3.20 BSC
e 0.40 BSC
sD - 0.299 -
sE - 0.247 -
aaa 0.025
bbb 0.060
ccc 0.030
ddd 0.015
eee 0.050
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= LATTICE

84-Pin CPGA Package

Dimensions in Inches

Package Diagrams

SIDE VIEW
BOTTOM VIEW

D — A ™ <_%

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

29 obe 29 —£=:
| |90 OO O _
— -@@@@@%@@@@@ _
: i ololofololofolololofo N ! -
- L
100 zl .100

.075

—— -
@ .080 MAX. . 045

\~ SEATING PLANE

.016
BASE METAL

SECTION X-X

NOTES:

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

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

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

Package Diagrams

84-Pin PLCC Package

Dimensions in Inches

BOTTOM VIEW

.

=]
=]

i il

E3 E3
3
°| MIN| NOM| MAX
A | 165 | 172 | 180
Al1] .09 | 105 | .120
A2] 059 | - | 080 .
D | 1.185| 1.190 | 1.195 |———|
D1 L.150] 1154 | 1158 i 013
D2 | 541 | 555 | 569 0125 W %
D3 s 0075
E | 1.185| 1.190 | 1.195 i 018
EL| 1.150| 1.154 | 1.158 013
E2 | 541 | 555 | .569

475
53 o SECTION A-A
NOTES:

ALL DIMENSIONS IN INCHES

DATUM PLANE

ALLOWABLE PROTRUSION IS .010 PER SIDE.

> BB BB -

[>:U

.0105

{0075
T

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

A DIMENSION APPLIES TO BASE METAL ONLY

/\

[#]o7 ®[n]aB @[pE)]

D
D148
BT007 Ol A GG
1002 [aB @] TOP VIEW
. o - | PIN 1 ID ZONE
[ N I I %
] / ]
] ]
/Ny V) 4{
E El |: :|_
-A- I: :l -B-
AN N
||
T J J LT [J
@007 ®[H[a-B G[DO)
/1002 Aa-B ®]
Lo Ol 25 GE0) (VAPLACES
DETAIL "J"
7 D/E
SIDE VIEW

_C-
SEATING PLANE ‘

EEAN

* o4 [ C

020
(MIN)

S

~—DoE2
AN

———=— D2/E2

B2 Fow Glalas GG

71 26
045 MIN.?
.

025 MIN. -C-_| SEATING PLANE

021

—— [—— —
013
[@].007 ®[c[aB B[DB)
DETAIL"J"  (TYPALL SIDES)
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= LATTICE

Package Diagrams

84-Pin QFN Package

Dimensions in Millimeters

2X

A

A\

PIN 11D

SEATING
PLANE

NOTES:

> B B -

Sloss [c[A]
D
2X
N 015 (C|B
1
| V4
E
TOP VIEW
/// \\
/ VIEW A \
/ \
T
e 1 cenerenenereene o = }
/
\
\ /
\\\ s
SIDE VIEW T
/// \\\\
/
/ A
/ \
L \
‘ \
| K} |
x{]_J—T1:r— / (N[0.08 | C Zﬁk
\ 7
\ 1 t/
\
N s
AN A1
S~ VIEW A

A3

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.

PKIKGEE YANE

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

| 010 M| C|A[B P

A37 |

A\

Ad8

UUUUUUUUW%U/?

. @l o1o @[clas

13

\ /
="\ viEws

BOTTOM VIEW

84X

84X

[ 010 @[c[A[g] ! M
|
L1 (]
L \
S
f
SYMBOL MIN. NOM. MAX.
A 0.75 0.85 0.95
Al 0.00 0.02 0.05
A3 0.15 REF
D 7.0 BSC
D2 4.30 | - | 4.50
E 7.0 BSC
E2 4.30 - 4.50
b 0.17 0.22 0.27
e 0.50 BSC
f 0.50 BSC
g 0.65 BSC
S 0.25 BSC
L 0.30 0.40 0.50
M 0.30 0.40 0.50
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= LATTICE

Package Diagrams

100-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

IDENTIFIER

I N
0000000000 |
0000000000 |=
0000000000 |-«

[ﬁ__ 0000000000 |»
——0000000000 |

} 0000000000 |+
0000000000 |-
0000000000 |=

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

b@—=— |-

Al BALL I.D. _ _

>

Q

als]

Q

//| bbb | C

&Q ddd [c

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DIDIDAD RN

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

—

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

Package Diagrams

100-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

Al BALL I.D.

I E IDENTIFIER
14 13 12 11 10 9 8 7 &6 4 3 2 1
0000000000000 |+ —
0000000000000 | :
00 00 |-
o 00 |-
o= o 00 |
0 00 |
O 00 |-
T 00 + oo |« [
00 00 |
00 00 |«
00 | 00 |
000 000 |
©000000/0000000 |
0000000000000 | —L
1

|
i

— ={s]

(4%) TOP VIEW
-
\\ D E!
\
\ B
\
N
O

LA

b @ A A,
/\ NEEEOIENE 755 Ic | *
’ 3.05 @]c | | *
L |

AW U U U U U U U U U U U U U i —

&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 [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.

DI DD

H

SIDE VIEW A,
SYMBOL MIN. NOM. MAX.
A 0.90 1.23 1.35
Al 0.15 - -

A2 - - 1.10
D/E 8.00 BsC
M/N 6.50 BSC
0.25 BSC

b 0.25 | 0.30 | 0.35
e 0.50 BSC

aaa - - 0.10

bbb - - 0.10

ddd - - 0.08
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= LATTICE

Package Diagrams

100-Ball fpBGA Package

Dimensions in Millimeters

BOTTOM VIEW

Al BALL I.D. _

-
IDENTIFIER \

O0O0OO0OO0OOO0O0O0OO0

i
oo
1
ol

OOOOOOOOOCS;

O

O
OO0OO0OO0O0OO0O0OO0
OO0OO0OO0O0OOO0OO0
O0O0OO0OO0OOO0O0O0OO0
O0O0OO0OO0OOO0O0O0OO0
O00000O00O0O0

%

8

(/] b [c |

EEEIEEHI (4X) éiijEB

-]

TOP VIEW

> ]

/A

SIDE VIEW

!

WA WA WAWAWAWAWAWAY)

@Q ddd [c

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
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.

DDA

'

SYMBOL MIN. NOM. MAX.
A 1.30 1.50 1.70
Al 0.30 0.50 0.70
A2 1.10 REF

D/E 11.00 BSC
M/N 9.00 BSC
S 0.50 BSC
b 0.40 0.55 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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LATTICE

Package Diagrams

100-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

BOTTOM VIEW

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

0.40 MIN.

0°

MIN.
DETAIL "A"

0.13/0.30 R.

GAGE PLANE

TOP VIEW
SEE DETAIL "A"
(N-4)X —= <—|:
SEATING \
PLANE
[
—C- S T[T
A A2
ll=— b
r—— (N[ o.10[c f
b ﬂ/— LEAD FINISH A
1 i
SECTION B - B c < c1
| i
— b—
BASE METAL
NOTES :
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.

2

o

4.

o

o
o

A

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 El1
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.

EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL.

0-7°
=— 1.60 REF.—~|
SYMBOL MIN. NOM. MAX.
A - - 3.40
Al 0.25 - 0.50
A2 2.50 2.70 2.90
D 23.20 BSC
D1 20.00 BSC
E 17.20 BSC
EL 14.00 BSC
L 0.73 | 0.88 | 1.03
N 100
e 0.65 BSC
b 0.22 - 0.40
bl 0.22 0.30 0.36
c 0.11 - 0.23
cl 0.11 0.15 0.19
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= LATTICE

100-Pin TQFP Package Option 1: MachX02, MachXO™, ispMACH® 4000

Dimensions in Millimeters

Package Diagrams

PIN 1 INDICATOR Q[O.20[C[A—B [D‘lOOX

| (o]

MARKING
'~ ORIENTATION

Pﬂ@ -

ARAARARRAARARARARARA

[e ]

| R

[er]

1 |
AAARAARARAAARAAARARARARAR

=]
AP

=

TOP VIEW

4X IQ[O,ZO[ H[A—B [ D BOTTOM VIEW

SIDE VIEW

SEE DETAIL 'A'

SEATING PLANE

GAUGE PLANE

PR, -
f

Ao.10|c B
Al 0.20 MIN.™™ 0-7e
L
1.00 REF.
DETAIL 'A'
BASE METAL
SECTION B-B
SYMBOL MIN. NOM. MAX .
NOTES : A - 1.60
Al 0.05 0.15
1. DIMENSIONING AND TOLERANCING PER ANST Y14.5 - 1982.
A2 1.35 1.40 1.45
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D 16.00 BSC
Zﬁk DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
D1 14.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 16.00 BSC
DIMENSIONS. £l 14.00 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 100
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 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 FACH CORNER IS OPTIONAL.
cl 0.09 0.13 0.16
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= LATTICE

Package Diagrams

100-Pin VQFP Package Option 2: iCE40

Dimensions in Millimeters

PIN 1 INDICATOR

o o20[c[AB |D]100x

IFH9 ]

(REEREREERRERRERRELE

MARKING

ORIENTATION

[=]

%_5%
N ol 5

TOP VIEW

SIDE VIEW

LEAD FINISH

BASE METAL

SECTION B-B

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSIY14.5 - 1982.
2. ALL DIMENSIONS ARE IN MILLIMETERS.

A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

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

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

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

7. A11S DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

BOTTOM VIEW

|

A A2

1L

GAUGE PLANE

aloosf }

Al 020MIN. —

\
o/ |

DETAIL A 1.00 REF.
SYMBOL MIN. NOM. MAX.

A - - 1.20
Al 0.05 - 0.15
A2 0.95 1.00 1.05
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
b1 0.17 0.20 0.23
c 0.09 0.15 0.20
cl 0.09 0.13 0.16
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Package Diagrams

120-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

S
i

SEE DETAIL "A"

<]
||||||||[l]]ﬁ]ﬂl

SEATING
PLANE

b

’—— b ﬂ LEAD FINISH
cl
N i

l— b —|

SECTION B - B

T
o

BASE METAL

NOTES:

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

N}

.0 ALL DIMENSIONS ARE IN MILLIMETERS.

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

IS
o

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

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

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

7.0 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.

A EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL.

BOTTOM VIEW

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

DETAIL "A"

0.13/0.30 R.

GAGE PLANE

f=— 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 120
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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121-Ball caBGA Package (9x9 mm Body)

Dimensions in Millimeters

Package Diagrams

>

BOTTOM VIEW TOP VIEW
SEaa )
B [0}

‘ @ A1 CORNER INDEX AREA B
J1o 8 6 4 2 T J
"1 9 7 5 3
O0000000O00O]|»
O000000000O0]| = |
O0000000O00O]|e

|00000000000] » |
00000000000

%@—e—o—e—e—eooooo r [][E] - - - - (]
ooooo$00000c ,
O0000DOO0O00OO]|

Loooooéooooo«

E-@oooooooooo K !

r-$gooo<>ooo$$L 4

N N
bo |E|

SIDE VIEW AR

7Tobb[C ‘
| |~ ¥
L ]
= Eva LS
VAN = rrEs f ? f
A
SYMBOL MIN. NOM. MAX.
A - - 1.10
NOTES: UNLESS OTHERWISE SPECIFIED
Al 0.15 - -
1. DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M. A2 0.55 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS. D/E 9.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 8.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM C S 0.00 BSC
PRIMARY DATUM C AND SEATING b 0.30 | 0.40 | 0.50
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. e 0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED 2aa 0.15
TO EACH SIDE OF THE PACKAGE BODY. :
bbb 0.20
& EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd O . :I_O
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121-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
éiit>> M| aaa | (4X) //i?\\

Package Diagrams

| PIN #1 1D FIDUCIAL
LOCATED INTHIS AREA <—E—>
/ N\
110 9 S/ \\
00000 — # 2]
0000
ONOXOXOX@)
—0 000000
O 0000 /////
666606 [v] —
00000 | B
000
00O
ONCXO) ‘
ONCXO) — / |
1x @ SIDE VIEW
A A
b o | = s o] P

///\\\ o|2-150lclalp] *
3 305 @[c A GAVACACACACACAUAUACA® N
[aldad [c] * *

Ay

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES a1 0.10 - i
PER ANSI Y14.5M.
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 6.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5.00 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM b 0.20 | 0.25 | 0.30
PRIMARY DATUM [C] AND SEATTING e 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL ~ ~ 5 10
CROWNS OF THE SOLDER BALLS. aaa :
bbb - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. ddd - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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= LATTICE

121-Ball csfBGA Package

Dimensions in Millimeters

Package Diagrams

BOTTOM VIEW [CES TOP VIEW
| E@] Al CORNER (4X)
|1O L= INDEX AREA =\ —
9 7 5 3 1 AN D]
| |
! '
éoooo&oooor A y/ |
0000000000 |
ooooogooooo C |
00000DO0O0O0O
00000b0OO0000 E '
— 0600609000 1T— ——_——"—ﬁ—————m
0000000000 G :
i 00000POO0O0O0
@O 0000 POOO0O0 J |
oJeleXeYeYoXoXoXoXoXo) I
oceoo?ooooen——L |
i ]
| |

(o]

o N

I

@ddd C|A[B
Peece C

bo
ANC

A A,
Wﬁﬁrﬁﬂl I¢ I*
A WAVAWAY AW A AW A AW . '
M| ccc | C f
AN
SIDE VIEW A,
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL, MIN — MEX.
1. DIMENSTONS AND TOLERANCES A - - 1.00
PER ANSI Y14.5M. Al 0.15 0.24 _
2. ATIL DIMENSIONS ARE IN MILLIMETERS. A2 - 0.66 -
DIMENSION "b" IS MEASURED AT THE D/E 6.00 BSC
MAXIMUM SOLDER BALI, DIAMETER, M/N 5.00 BSC
PARALIEL TO PRIMARY DATUM [Cl.
S 0.00 BSC
PRIMARY DATUM AND SEATING
(iijEB PIANE ARE DEFINED BY THE SPHERICAL 0.25 0.30 0.35
CROWNS OF THE SOLDER BALLS. - 0.50 BSC
BILATERAL TOLERANCE ZONE IS APPLIED aaa 0.10
TO EACH SIDE OF THE PACKAGE BODY.
bbb 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE cco 0.08
IS OPTIONAL.
ddd 0.15
eee 0.05
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= LATTICE

121-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW @ [aaa ] (4x) /5\ TOP VIEW

PIN #1 ID FIDUCIAL

LOCATED INTHIS AREA <—@—>

7 \
4 \
=

Package Diagrams

2
b @ —e| |- //|bbb |C ‘ ‘

N @.15™][c]a]B] +
3 ?.05M]|c (/<;\\ (OACACAUACAUAUAUA AN ®
[ daa Jc] * * *

A,

=

SIDE VIEW

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES a1 0.10 - -
PER ANSI Y14.5M.
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 5.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.00 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM b 0.20 | 0.25 | 0.30
PRIMARY DATUM AND SEATING e 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL ~ B 0 10
CROWNS OF THE SOLDER BALLS. aaa :
bbb - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. ddd - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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Package Diagrams

128-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

SEE DETAIL "A"

]
||||||||||n‘fr[[}_‘L

SEATING
PLANE
(N-4)X —=

T

b
Dlo.20®[c[a-B]D

LEAD FINISH

~— b __T
< Iy
b—

SECTION B - B

T
1

BASE METAL

NOTES:

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

2.

o

ALL DIMENSIONS ARE IN MILLIMETERS.
A 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 El
DIMENSIONS.

4.

o

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

o
o

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

7.0 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.

BOTTOM VIEW

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

—I— 0.20 MIN.

0° MIN.
DETAIL "A"

0.13/0.30 R.

GAGE PLANE

N[ o.10[c f

0-7°
=— 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
E1 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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Package Diagrams

128-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

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

TOP VIEW

SEE DETAIL "A"

SEATING PLANE

f—— D
SIDE VIEW & 0.0 @[c[a-5 o

BOTTOM VIEW

GAUGE PLANE
5

"

2\ o.o8|c |

LEAD FINISH

BASE METAL

SECTION B - B

NOTES:

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

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

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

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

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

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

Al 0.20 MIN.— L- 0T
L
1.00 REF.
DETAIL "A"
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
D 16.00 BsC
D1 14.00 BSC
E 16.00 BsC
E1l 14.00 BsC
L 0.45 ‘ 0.60 0.75
N 128
e 0.40 BSC
b 0.13 0.18 0.23
bl 0.13 0.16 0.19
c 0.09 0.15 0.20
cl 0.09 0.13 0.16
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Package Diagrams

132-Ball csBGA Package Option 1: MachX02, MachXO, LatticeXxP2™

Dimensions in Millimeters

BOTTOM VIEW

Al BALL I.D. _

IDENTIFIER

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

& TOP VIEW
(4Xx)
(D[ asa ]
\ 2] (2]
\
\
N (2]
JAN
\
O

[/ bbb [c |

jgooooooooooooo A
0000000000000 0 |
0000000000000 0 |«
000 000 |o»
000 000 |
000 000 |+

o000 N 000 |
K’ 000 000 | =
000 000 |
000 000 |«
000 000 | =
+ 0000000000000 |
0000000000000 0 |
AF—ﬁfooooooooooooijy

] ‘
- <_B

——t 5]

b @ —m -—-—o

/\ NERTOIENE
3 ? .osM|c

|

B

&@ add [c

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
MAXTIMUM 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.

S

AN/ N A N A N A A N A A WA N A N A W A A A N

!
=

SIDE VIEW A,
SYMBOL MIN. NOM. MAX.
A 0.90 1.23 1.35
Al 0.15 - -
A2 - - 1.10
D/E 8.00 BSC
M/N 6.50 BSC
S 0.25 BSC
b 0.25 ‘ 0.30 ‘ 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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Package Diagrams

132-Ball csBGA Package Option 2: iCE40

Dimensions in Millimeters

BOTTOM VIEW

Al BALL I.D.
IDENTIFIER \

14 13 12 1110 9 8 7 6 5 4

Ml
L \

32 1

O

0000000000

00000000
00000000
[0}
[O}e)

TOP VIEW

D

1
&&OOOOOOOOOOOO

O

oooooooooo o

U= OE B oxR Qom @ moEoo Qo W
=4
=]

O 0000000000 O
0000000000000

000000

O

L
3

i

b @

/N

// | bbb |C

VAR

A A,

$

o|2:-15@[calB]
@.08®[cC

NOTES :

IAD R

!

oo

éiiEEBCD ddd |c éi

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM [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.

A\ U U W A U U U U U U U S —

H

Ay

SIDE VIEW
SYMBOL MIN NOM. MAX.
A - - 1.00
Al 0.15 - -
A2 - - 0.85
D/E 8.00 BSC
M/N 6.50 BSC
S 0.25 BSC
b 0.25 | 0.30 | 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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132-Ball ucBGA Package

Dimensions in Millimeters

Package Diagrams

éiiiB ~[aaa | (4%) //Z\\ TOP VIEW
PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA n

/ \

BOTTOM VIEW

E 12 11 10 9 8

NE]
2

m
-
.
.
-
r—ﬂ

|
oooooo/ »— %
©00000 5
©00000 c
000000 >
00000 :
©000 o’k
0000 6000~ | L (=]
00000 | OO0OO0O |k
000000000000 |
000000000000 |«
000000000000 |
0QO00QIDO0OOE |« —-
, V
Su| I A

b @ —w| |-—

A A,
//Tobb |C ‘ ‘
/\ @ 2. 15®|[ca]B]
3 2.05®™|cC \
A UUUU0UU0UU00U0UT_— — —
[ dda [c] * *
A
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES Al 0.10 _ _
PER ANSI Y14.5M. :
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 6.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.40 BSC
MAXIMUM SOLDER BALL DIAMETER :
PARALLEL TO PRIMARY DATUM S 0.20 BSC
PRIMARY DATUM [C| AND SEATING b 0.20 | 0.25 | 0.30
PLANE ARE DEFINED BY THE SPHERICAL 0 20 Boc
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.
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133-Pin CPGA Package

Dimensions in Inches

Package Diagrams

SIDE VIEW
BOTTOM VIEW o o s
D - -A- .070
%A ] .oos |
PEEOEEEIPOEEEEG®| | -
PEEEEEEEOOOOE® . ¢ _—
oloololololo olololololol0) o [Z2BGk
P ' oYo1010) |
(] |6 | oYol0) ::
| |00 | OO ==_f
000 | 000 , im A .
r @@@ @@@ 1.440 .
P . PO —
@O \ ©OeE :E:‘{
0Yol0) . 0Yol0) | =
i_@@@@@@@@@@@@@@ —
] OO000000000000 -
e mrclesejofojolalolofolofolofof ! ¢j*_
| | _.200
.100 T II oo
— = — | |- 075
@ .080 MAX. \ .045
=
g —22 L0215

-016 D “o1es
BASE METAL

SECTION X-X

NOTES:

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

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

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

144-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

f

>

o
i

(]

/

/
/

12 11 10 9 8 7

2]
__-w
oooo&o&&oooo

©O0O0000
000000
000000
000000
©O0O0000
(OO ONOROXO)

= e
Sy

O00000O0O0OOO0O
O0O000O0O0OOOOO
O0O000O0O0OOOOO
000000000000
000000000000

2 H X oo om e mEH 9 a0 w >
2
L=

Q
=
5
=
(@}

[N

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA D

alB| // | bbb [C

Ol aaa |(4x) /5\

\
AN

TOP VIEW

¥

VAN

IS
o
o
=
Q

NOTES:

IDIID AN

(GACACAGACAGAGAGAGAGLGAY)

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.

[
/‘*\mddd ] ;

SIDE VIEW
A,
SYMBOL MIN. NOM. MAX
A 0.90 1.00 1.10
Al 0.15 - -
A2 - - 0.85
D/E 7.00 BSC
M/N 5.50 BSC
S 0.25 BSC
b 0.25 0.30 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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Package Diagrams

144-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA AN

BOTTOM VIEW N\

\
\\
\
\\
\

121110 9 8 7 6 5 4 3 2

o]

——— B —————

TOP VIEW

O0000000000O |-
000000000000 |-
000000000000 |-
O0000000000O |»
OOCNDOOFNDOCNDO B
1500000000000 |+ c
000000000000 |-
O00000O0O0O00OO (=
OOOCNDOpCNDOOO J
600000000000 |+
©00000|000000 |:
SCNDOCNﬂOCNDO()O n
——'-Ji-——lll
b @ — e —— ax
o @.25 W[c]a]s] A,
3 ?.10 @|c A,
//|ccc |cC #
// |bbb |C / \
“scooocwooooooa
([ dda [c * Q
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM MAX .
1. DIMENSIONS AND TOLERANCES A 1.30 1.70 2.10
PER ANSI Y14.5M. Al 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS. AZ 0.30 0.50 0.70
B/C 11.00 11.60 12.20
DIMENSION "b" IS MEASURED AT THE
MAXTIMUM SOLDER BALL DIAMETER, D/E 13.00 BSC
PARALLEL TO PRIMARY DATUM M/N 11.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERTCAL b 050 | 0. 60 .70
CROWNS OF THE SOLDER BALLS.
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED oon _ ~ 0 20
TO EACH SIDE OF THE PACKAGE BODY.
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE cec _ _ 0.35
IS OPTIONAL.
ddd - - 0.20
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Package Diagrams

144-Pin TQFP Package

Dimensions in Millimeters

TOP VIEW

PIN 1 INDICATOR

(No0.20c[a-B [D]

SEE DETAIL "A"

LEAD FINISH

BASE METAL

SECTION B - B

NOTES :

1.

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.

BOTTOM VIEW

GAUGE PLANE

2N 0.08|C *‘ f
Al 0.20 MIN. ™ 0-7%
L
1.00 REF.
DETAIL "A"
SYMBOL MIN. NOM. MAX.
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
D 22.00 BSC
D1 20.00 BSC
E 22.00 BSC
E1 20.00 BSC
L 0.45 ‘ 0.60 0.75
N 144
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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l.l. LATTI CE Package Diagrams

160-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

BOTTOM VIEW

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

SEE DETAIL "A"

o

.20 MIN.
SEATING

PLANE
-1 % — |~{2]

[LLNAT !!
A A2

0° MIN.

DETAIL "A"

0.13/0.30 R.

b
GAGE PLANE
r— b —‘ LEAD FINISH O] 0.10]¢ f B
a1 .
0-7
f T -
f=~— 1.60 REF .—|
SECTION B - B < < cl
| 1
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
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. D1 28.00 BsC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 B 31.20 BSC
DIMENSIONS.
El 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 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. bl 0.22 0.30 0.36
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.11 - 0.23
fo EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.11 0.15 0.19
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176-Pin TQFP Package

Dimensions in Millimeters

Package Diagrams

TOP VIEW BOTTOM VIEW

PIN 1 INDICATOR

r—E—“ [cJo.208[2-B [D
ARARRARA ARARARARARAARRE EEEREREEEREREARREEEEEEREEEEERE
O % =5
MARKING a8 “
ORIENTATION v = =
L] & % %

R R EEREE R EER R R LR

SEE DETAIL "A"

GAUGE PLANE

B

\
LEAD FINISH @M * L B ?

SEATING PLANE

SIDE VIEW | 0.0e @|c|a -5 ]

ﬁ 1.00 REF.

c c
+ N
\* 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 EI1
E1l 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. 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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Package Diagrams

184-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

& TOP VIEW
(4X)

Al BALL I.D.  __
| {u] - IDENTIFIER \ =
1413121110 9 8 7 6 5 4 3 2 1 N I—E—l
RS
00000000000000 |+ — |
0000000000000 0 |
000000000000 00 |¢
000000000000 00 |
0000 OO 0000 |t
0000 0000 0000 |
©0000000,0000000 | ¢
- 56066000000000 | ¢ LY - - - - [£]
0000 OO00O 0000 |9 |
0000 O0 0000 |«
00000000000000 |t
0000000 0000000 |
©000000l0000000 |1 | |
©000Q00Q00000QY |2 —L
I -1
bo A A
/\ > [P EOCERE] 5 1c] !
3 2.050)[C | | +
L I

T O U T O T T T O OO — —_

(iij>>£3 ddd [C i&

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSICONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM C AND SEATING
PIANE 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.

ISR

SIDE VIEW Ay

SYMBOL MIN. NCM. MAX.
A 1.20 1.35 | 1.50
Al 0.16 - -
A2 - - 1.34
D/E 8.00 BSC
M/N 6.50 BSC
s 0.25 BSC
0.25 | 0.30 | 0.35

0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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Package Diagrams

196-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

Al BALL I.D.

| | IDENTIFIER

Ml
L]

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

1
I

O
O
O
O
O
O

0000000 O0OOOOOO

@]
@]
@]
@]
@]
o
o

v o= E & R 9 oEo@ omomooU 0w ™
=
[

T
ééOOOOOéOOOOOO
OO0O0000O0OOOOOOO

b @ —| |-—

//|bbb |C

& TOP VIEW

N\ o]

LA

/\ N CREIO)EENE
3 ?.08@|C

| !

(iii>>£: ddd [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 [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.

AP R

< = S = *
SIDE VIEW ? il
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.15 - -
A2 - - 0.85
D/E 8.00 BSC
M/N 6.50 BSC
S 0.25 BSC
b 0.25 | 0.30 | 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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= LATTICE

Package Diagrams

208-Ball ftBGA Package

Dimensions in Millimeters

BOTTOM VIEW éiis TOP VIEW
(4X)
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b @ —w A A,
/\ [PEETRE] ViETa i
- [ | |

EECAVAVAVAVAVAVAVAVAAVECAAE N © mli—

@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 [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.

IPADAD R

Frt

SIDE VIEW A,
SYMBOL MIN. NOM. MAX.
A 1.25 1.40 1.55
Al 0.30 - -
A2 - - 1.25
D/E 17.0 BSC
M/N 15.0 BSC
S 0.50 BSC
b 0.40 | 0.50 0.60
e 1.0 BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.12
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= LATTICE

208-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER
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\ & TOP VIEW
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N @.25 @[c]a] A A,
3 10 M|c -

Pﬂzﬁrrﬂ //|ccc |C

S

/ \ —
“cooooouoooooooans
(~[ada [c * ?
c]
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
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 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 0 50 o 60 0 70
CROWNS OF THE SOLDER BALLS. : : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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l.l. LATTI CE Package Diagrams

208-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

o
2.

[=]B>

BOTTOM VIEW

]
]
B

|

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

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE
w-a)x —| |~—{e]

IR ) l!!___

b

DETAIL "A"

0.08/0.25 R.

GAGE PLANE

r— b —‘ LEAD FINISH N[ 0.08|C A'1 L

‘ f=— 1.30 REF .—=|
SECTION B - B c < cl
| 1
|
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
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. D1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 5 30.60 BSC
DIMENSIONS.
El 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 R 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
TO THE LOWEST POINT ON THE PACKAGE BODY. bl 0.17 0.20 0.23
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.09 - 0.20
fo EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.09 0.12 0.16
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225-Ball ucBGA Package

Dimensions in Millimeters

Package Diagrams

BOTTOM VIEW éiiB Bl o /4>\ TOP VIEW
| |
14 ] | COCATED I T AREA (o] A
7/
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 / N\ .
! // N\
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ooooooo%é N /4
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0000000QPOO00000 |-
000ﬂooo oo?$ooo B
I
= wleN
|
b —

/3\ g]ﬂ //Tpbb [C ‘ *

%

UUUUUUUUUUUUUUU—f

A,y

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

Package Diagrams

237-Ball ftBGA Package

Dimensions in Millimeters

l m l Al BALL I.D.
| I—l_l IDENTIFIER
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N\
AN
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//{bbb |C
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A A,

N
!

&Qddd C

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
MAXTIMUM SOLDER BALL DIAMETER,
PARAIIEL 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.

DEPOPULATED 13G TO 13R, 10G TO 10K,
AND 9F TO 9L.

DI DA

'uuuuuuuuuuuuuuu‘u;’_(?

Ay

SYMBOL | MIN. NOM. MAX.
A 1.40 1.55 | 1.70
Al 0.30 - -
A2 - - 1.24

D/E 17.0 BSC
M/N 15.0 BSC
s 0.50 BSC
0.40 | 0.50 | 0.60
1.0 BSC
aaa - - 0.20
Iob - - 0.25
ddd - - 0.15
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= LATTICE

Package Diagrams

256-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

Al CORNER
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TOP VIEW

) (2]

VAN

A A,
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| | ¥

S CAVAVACAVAVACACAVAVECAVAE N @ mi—

@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 [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.

PEBE

REFERENCE JEDEC MO-275,

VARIATION JJAB-2.

H

SIDE VIEW 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

Package Diagrams

256-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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[2ddd @[CIATE]
u]l
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NOTES: UNLESS OTHERWISE SPECIFIED

PER ANSI Y14.5M.

DIMENSION "b"

DI

IS OPTIONAL.

DIMENSIONS AND TOLERANCES

ALL DIMENSIONS ARE IN MILLIMETERS.

TS MEASURED AT THE
MAXTMUM SOLDER BALL DIAMETER,
PARALIEL TO PRIMARY DATUM[C}

PRIMARY DATUM Z—\ND SEATING
PIANE ARE DEFINED BY THE SPHERICAL b
CROWNS OF THE SOLDER BALLS.

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

EXACT SHAPE AND SIZE OF THIS FEATURE

AR
— A
) ccc | C ‘ \I\IUUUUUUUUUUUUUMI_W?
@ SIDE VIEW A,
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.15 0.24 -
A2 - 0.66 -
D/E 9.00 BSC
M/N 7.50 BSC
S 0.25 BSC
0.25 | 0.30 | 0.35
0.50 BSC
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.15
eee 0.05
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= LATTICE

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

Dimensions in Millimeters

Package Diagrams
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@.10 ®|c T | '
EECRAVAVAVAVAVAVAVAVACACACECECE; - —
[~ ddaa [c ?
AN
Ay
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.25 1.40 1.55
1. DIMENSIONS AND TOLERANCES a1 0.30 _ _
PER ANSI Y14.5M.
A2 - - 1.25
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 17.0 BSC
DIMENSION "b" IS MEASURED AT THE M/N 15.0 BSC
i : 2 MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.50 BSC
PRIMARY DATUM AND SEATING b 0.40 | 0.50 | 0.60
PLANE ARE DEFINED BY THE SPHERICAL 100 B
CROWNS OF THE SOLDER BALLS. € : s¢
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
Q IS OPTIONAL.
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= LATTICE

256-Ball ftBGA Package Option 2: LatticeECP3™

Package Diagrams

Dimensions in Millimeters

BOTTOM VIEW
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TOP VIEW
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@Qddd c

'uuuuuuuuuuuuuuuu_w_r*

SIDE VIEW A,
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 1.40 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 17.0 BSC
DIMENSION "b" IS MEASURED AT THE M/N 15.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.50 BSC
PRIMARY DATUM [C] AND SEATING b 0.50 | 0.60 | 0.70
PLANE ARE DEFINED BY THE SPHERICAL L 0 msc
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
IS OPTIONAL.
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Package Diagrams

256-Ball ftBGA Package Option 3: MachXO2

Dimensions in Millimeters

BOTTOM VIEW

Al BALL I.D.
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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 [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.

IDADID R

Frt

Ay

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.40 1.55 1.70
Al 0.30 - -
A2 1.00 - -
D/E 17.0 BSC
M/N 15.0 BSC
S 0.50 BSC
b 0.40 | 0.50 | 0.60
e 1.0 BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.12
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= LATTICE

256-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER & TOP VIEW

BOTTOM VIEW INDEX AREA '“"\\ (4X)
N o |

AN
\\ - 5 — =

1615 14 13 12 1110 9 8 7 6 5 4 3 2 1
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4x
AND N
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7 Toms o] Alcee lc

Sooooaoaooaoaooaos —
[~ dda |c * *
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 14.80 15.30 15.80
DIMENSION "b" IS MEASURED AT THE b/E 17.00 BSC
i : 2 MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 15.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL ; 0. 50 0. 60 .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

Package Diagrams

256-Ball

Dimensions i

BOTTOM

SBGA Package

n Millimeters
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Q
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Al BALL I.D. __
IDENTIFIER \

\

TOP VIEW

o

VAN

Q —i| [—.— ?

-A SECTION VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

DIDIDAD RN

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

A, Ba 2
FooTTTT000000000000
&Q ddd [c ‘ *
SIDE VIEW
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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272-Ball BGA Package

Dimensions in Millimeters

Package Diagrams
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| ddd | ¢ ‘ ? ? f
& SIDE VIEW
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
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 p | | 5
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. cce - - 0.35
ddd - - 0.20
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Package Diagrams

284-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

Al BALL I.D.

[ 1
M IDENTIFIER N

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

&OOOOOOOOOO
OO0O000000

[eJoJoJeXeXoXeXeoXeJo o)

000000000000 0O0O0O0O0O0O0O0O0
O000000000OO0O0O0O0O0OO0 s
0000000000000 0
0000000000
0000000000

(e]e)
OO0 0000

OO0O0000

0000000000
0000000000

O00000000000

000000

O00000000O00000
000000000000000000
000Q

O000000000000O000

O0000000

Z =2 0= oom e " E 9 o B
z
L=

Lol

O00000000000000O00000

000000000000 HH

b @

AN

—<]

|
-

//| bbb |C

TOP VIEW

D

VAN

o|2-150c|a[B]
@.05M™|C

NOTES :

IPADID RN

@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.

SIDE VIEW A,
SYMBOL MIN. NOM. MAX.

A - - 1.00
Al 0.15 - -
A2 - - 0.85
D/E 12.00 BSC
M/N 10.50 BSC

S 0.25 BSC

b 0.25 | 0.31 | 0.37
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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= LATTICE

Package Diagrams

285-Ball csfBGA Package

Dimensions in Millimeters

— Al CORNER
I &I INDEX AREA
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NOTES: UNLESS OTHERWISE SPECIEFIED

DIMENSICONS 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[C]

PRIMARY DATUM AND SEATING
PIANE 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

Ay

SYMBOL MIN. NOM. MAX.
A - - 1.30
Al 0.15 - -
A2 - - 1.00

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

320-Ball SBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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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 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 RN

.. e
|

uuuuuuuuuuuuuuuuuuuuuu\lT T

SIDE VIEW
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
o} 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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Package Diagrams

324-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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AN
SIDE VIEW A
NOTES: UNLESS OTHERWISE SPECIFIED
SYMROL MIN. NOM. MAX.
DIMENSIONS AND TOLERANCES — —
PER ANSI Y14.5M. A 1.70
Al 0.25 0.35 -
ALL DIMENSIONS ARE IN MILLIMETERS.
A2 0.80 1.00 -
DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER, D/E 15.0 BSC
PARALIEL TO PRIMARY DATUM[C] M/N 13.6 BSC
PRIMARY DATUM[C]|AND SEATING S 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.40 | 0.45 | 0.50
0.80 BSC
BILATERAL, TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15
EXACT SHAPE AND STZE OF THIS FEATURE cec - - 0.20
IS OPTIONAL. ddd - - 0.20

DIDIDID RN
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= LATTICE

Package Diagrams

324-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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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,
PARALIEL TO PRIMARY DATUM .

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DIDIDIDEN

SIDE VIEW A,

SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.15 0.24 -
A2 - 0.66 -
D/E 10.00 BSC

M/N 8.50 BSC

S 0.25 BSC

0.25 | 0.30 | 0.35

0.50 BSC
aaa 0.10
bbb 0.10
ccc 0.08
ddd 0.15
eee 0.05
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Package Diagrams

324-Ball ftBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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TOP VIEW

++++++++++

ii (X ddd [ 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 SPHERTCAL
CROWNS OF THE SOLDER BALLS.

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DI AD RN

'uuuuuuuuuuuuuuuuuu__FTm

SIDE VIEW 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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Package Diagrams

328-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW Al BALL
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

BIDADEDE

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

Package Diagrams

332-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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DA

!_i |

éiiEBCJddd c éi

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

IUUUUUUUUUUUUUUUUUUU_&.}—$

1

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

Dimensions in Millimeters

Package Diagrams

TOP VIEW

BOTTOM VIEW
Al BALL I.D.
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SIDE VIEW
A-A SECTION VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NoM. MAX.
A - - 1.70
1. DIMENSIONS AND TOLERANCES a1 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 Bsc
CROWNS OF THE SOLDER BALLS. b :
o 0.25 - -
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. .V 0.10 - -
aaa - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. bbb - - 0.25
ddd - - 0.20
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381-Ball caBGA Package

Dimensions in Millimeters

Package Diagrams
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NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL MIN. NOM. MAX.

DIMENSIONS AND TOLERANCES A _ _ 1 76
PER ANSI Y14.5M.

Al 0.25 0.30 0.35
ALL DIMENSIONS ARE IN MILLIMETERS. A2 5 50 ~ ~
DIMENSION "b" IS MEASURED AT THE D/E 17.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 15.20 BSC

S 0.40 BSC

PRIMARY DATUM [C] AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL b 0.35 | 0.40 | 0.45
CROWNS OF THE SOLDER BALLS.

B E

e 0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15
bbb - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd - - 0.12
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Package Diagrams

388-Ball BGA Package

Dimensions in Millimeters

BOTTOM VIEW
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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.

S

Cc
AN 4
VAN
A A,
A,
4
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.90 2.80 3.25
Al 0.50 0.65 0.80
A2 0.28 0.54 0.80
B/C 29.80 31.80 33.80
D/E 35.00 BSC
M/N 31.75 BSC
s 0.635 BSC
b 0.60 | 0.75 | 0.90
e 1.27 BSC
aaa - - 0.20
bbb - - 0.25
cce - - 0.35
ddd - - 0.20
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= LATTICE

Package Diagrams

388-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA

\\ éiiEB TOP VIEW

(4X)

BOTTOM VIEW L =
A
e O =
r—.—" AN
N\,
\ ft—————————— B —————————— = (5]
2221 20 15 18 1716 15 14 13 12 11 10 5 8 7 & 5 4 3 2 \.
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0000 0000 |
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! L6000 _ 0000000000 00600 |-
5060 T606006000006 0000 |- ¢
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0000 0000000000 0000 |-
0000 0000000060 0000 |
0000 0000000000 0000 |:
0000 0000 |¢
0000 0000
0000000000000000000000 |«
1 6000000000000000000000 |
160000000000/0000060000600 |»
? Q0000000000000 0000HR0 |+
[} - A\
4X
b @ — —-—
A A,
$¢.25®CAIBI A,
3 .10 ®|c
//|ccc |C
// bbb |C _
Al
SIDE VIEW
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 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 | 2
CROWNS OF THE SOLDER BALLS. . . .
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - .20
bbb - - .25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - .35
ddd - - .20
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= LATTICE

Package Diagrams

400-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW Al CORNER

vl
Eal
6 14 12 10 8 6
7 15 13 11 9 7 5

o —
o
—
@

]
4 2|
1

—
©

O()O()O()OL)O()O(DO(DO(D&F—A———-
0000000000000 0000 B
O00000O00OOOOOOO0OO0O0 |c
0000000000000 00OO0 D
O000000O0O0O0OO0O000O0 |E
O0OO0OO0O0OIOO0O0OO0O0OO0OO0O F
0000000000000 0O0 |6
O0000O0O0O0O0O0O0O0OO0O H
O00000000000O0O0 (7
O00Q0I0O0O0O000O000O0 | « Eﬂ

i()O()O()O()@GF_—
O00000000
O00000000O0
0000000
00000

[oXe}

0000000000600 0 |L
00000000000000 |
oooqoooooooooo N
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0000000000000 |u
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000000000
O000000000
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é(LO(DO(DO(DO(j

o
o
(¢]
o

1
r
L
b

INDEX AREA

Iy

TOP VIEW

2]

e 2o
&

ZA

(2. 15®[C]A[B]
m.@mmn //|ccec |[C |

=Tc IUUUUUUUUUUUUUUUUUUUW
& SIDE VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A - - 1.70
PER ANSI Y14.5M.
Al 0.25 0.35 -
2. ALL DIMENSIONS ARE IN MILLIMETERS. I 0.80 100 ~
DIMENSION "b" IS MEASURED AT THE D/E 17.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 15.2 BSC
PRIMARY DATUM AND SEATING S 0.40 BsC
PIANE ARE DEFINED BY THE SPHERICAL b 0.40 | 0.45 | 0.50
CROWNS OF THE SOLDER BALLS.
0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15
cce - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. dad - - 0.20
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= LATTICE

416-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER _ &
INDEX AREA N
TOP VIEW

BOTTOM VIEW \ (4%)

i‘ M -

P T s s
©0000000000000000000000000 | » ——
00000000000000000000000000 | = |
00000000000000000000000000 | ©
00000000000000000000000000 | =
0000 o s
0000 cooo| =
0000 0000 |«

0000 0000 |
0000 0000
0000 00000000 0000 | =
0000 00000000 0000 |«
0000 00000000 0000 |
—9000 00090000 0000 (v N
00060 00000000 0000 | - c E
0000 0000/0000 0000 | =
0000 00000000 0000 | =
0000 0000J0000 0000
0000 ' 0000
0000 | 000 | «
0000 ' 0000 |
0000 | 0000 |+
0000 ' 0000 | =
F00000000000000000000000000 |
-eooooooooooooooooooooooooo a0
0000000000000[0000000000000 | 1B
fOO000000000PO0000000009PO [— \

oL dede L4
/\FEBEFE - m

C

//| bbb \

@I_I&I_IL

SIDE VIEW
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 23.80 24.80 25.80
DIMENSION "b" IS MEASURED AT THE D/E 2700 BSC
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 N 0 50 | o e0 | .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

432-Ball SBGA Package

Dimensions in Millimeters

Package Diagrams

TOP VIEW

Al BALL I.D.

BOTTOM VIEW IDENTIFIER <—E}——>—E}

———|

MW WM B UB VWU NWRU KB UD RN ST E 5 421
0000000000000000000000000000000
0000000000000000000000000000000
0000000000000000000000000000000
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0000 0000
0000 Q000
0000 0000
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0000 0000
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0000 0000
0000 0000
0000 0000
0000 0000
HF©00000000000000QP000000000000000
F©00000000000000PO00000000000000
000000000000000POO0000V00000000V000
0QO0000000000000PO00000000009QO0

= w {2

® .15M|c 7 Toms 5] ”7% % +

b= == == oo oo
a, ] ddd [c Y * % f

SIDE VIEW

(3

G
+
[e]

FEEEERBGELE<=<cdimvERbAamamuoaws

L7

A-A SECTION VIEW

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

A - - 1.70

DIMENSIONS AND TOLERANCES

Al 0.50 0.65 0.80
PER ANSI Y14.5M.

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 Bsc
CROWNS OF THE SOLDER BALLS. € :

ddd - - 0.20
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l.l. LATTI CE Package Diagrams

484-Ball caBGA Package (19x19 mm Body)

Dimensions in Millimeters

Al CORNER &
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\ M1 Q
| E | o} A

21 19 17 15 13 11 9 7 5 3 1 AN B

22 20 18 16 14 12| 10 8 6 4 2 AN | L

: X :

O00O0O0O00000000 A—r |
O00OI0O0O0O0OO0O0O00O0O0O0 B

0000000000000 00 c !

0000000000000 OO0000 D |

1

]

]

[eXeXeNoXe)
00000
[eXeXeXe]

[©]
[e]
@]
@]

0000000000000 00OO00O00O0 E
O000000000O0O0O0OO0O0O0O0O0 |(F
0000000000000 0O0O0O0O000 G
0000000000000 0000000 (H
OOOOOOOOO|OOOOOOOOOOO J
0000000000000 0O0OO00O000 (K

®000000000®@—
O0000O00O0000

i

O00000000IOO0OOOOOO0O0OO L
oooooooooodBoooooooooo Bl %‘ (2]
0000000000000000000000 | N '
00000000000[00000000000 |r |
0000000000000 000000000 | R !
0000000000000000000000 |T |
00000000000l00000000000 | u
0000000000000000000000 |v !
00000000000/00000000000 | W |
* 0000000000000 00000000 | !
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Ay

NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL | MIN. NOM. MAX .
1. DIMENSIONS AND TOLERANCES 2 - - 1.70
PER ANSI Y14.5M.
Al 0.25 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS. v 0. 65 - -
DIMENSION "b" IS MEASURED AT THE D/E 19.0 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 16.8 BSC
PRIMARY DATUM AND SEATING S 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL b 0.40 | 0.45 | 0.50
CROWNS OF THE SOLDER BALLS.
0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15
ccc - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd - - 0.20
7 JEDEC REFERENCE: MO-275A eee - N 0.15
fff - - 0.08
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= LATTICE

484-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER

INDEX AREA TOP VIEW

N\
N\
AN
N\

21 20 19 18 17 16

BOTTOM VIEW

151413121110 9 8 7 6 5 4 3 2 1 N

©000000000000000000000 |+
0000000000000 00000O000O0 |-
0000000000000 00000000O0 |-
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0000000000000 00000O0000

0000000000000 O00000000O0 |*
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0000000000000 00000000O0 |
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rO0O000000000
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Q
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rO000000000000O000000000 |
QOO0000000POOOO0000PYO |=

i
b

L /N
b @ — l—_— 4%
A
.25 @[c]a]E] A,
3 M .10 W|c { =
//|ccc |c
//| bbb _|C

&Qddd c

SIDE VIEW
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 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 b 0.50 | 060 | 0.70
CROWNS OF THE SOLDER BALLS. . . .
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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= LATTICE

516-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER
INDEX AREA é
TOP VIEW
BOTTOM VIEW (4%)
- 1 -
| 7 | 0] (2]
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o dg kg

0000 0000000000 0000 |+
0000 0000000000 0000 u
S552  ccoossssss  cees -

} 0000 0000Q00000 0000 |« OPTIONAL FEATURE \'

//|cce |c
//Tobb_|c —
- LUUUUUUUUUUUDUQDQDUUDUUDUDUUDUDiy_(
[c]
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECTFIED 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 25.80 27.55 29.30
DIMENSION "b" IS MEASURED AT THE D/E 31.00 BSC
i : E MAXIMUM 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 | o 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
éiii>> IS OPTIONAL. cce - - 0.35
ddd - - 0.20
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= LATTICE

554-Ball caBGA Package

Dimensions in Millimeters

Package Diagrams

BOTTOM VIEW 21 CORER TOP VIEW
INDEX AREA -
AN 4X
- ] : == —
c N\
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éij}B : A dad [c

A

SIS
o
[ee] (€3}
o]
B
(]

NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL MIN. NOM. MAX.

DIMENSIONS AND TOLERANCES A - - 1.76
PER ANSI Y14.5M.

Al 0.25 0.30 0.35
A2 0.80 - -

DIMENSION "b" IS MEASURED AT THE D/E 23.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALIEL TO PRIMARY DATUM M/N 20.0 BSC

S 0.40 BsC

1
2
PRIMARY DATUM AND SFATING
PLANE ARE DEFINED BY THE SPHERICAL b 0.35 | 0.40 | 0.45
A e

ALL DIMENSIONS ARE IN MILLIMETERS.

CROWNS OF THE SOLDER BALLS.
0.80 BSC

BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15

bbb - - 0.20

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd - - 0.12

108



= LATTICE

Package Diagrams

672-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA

BOTTOM VIEW

| [ -
| L

26 24 22 20 18 16 14 12 10 8 6 a 2

00000000000000000000
0000000000000 00000000

00000000000
000000000
0000000

o
o
00000000
o o
000000 OOOOOOOg

—900000000000900000
? 0000000000000000000

(9}
(o} o
(9} o
(9} o
(o} o
(9} o
o
o

OOOOOOOOOOOOdOOOOOOO
0000000000000 0000000
000000000000 0OO00000

olooooooo
00000000
00l0000600

o
o
Q
[e]
o
o
o
o
o
o

o
Q
[e]
o
o
o
o
o
0000
0000000000000 00000

o
Q
o
[e]e]
e]e]
o
o
o
o

00
[e]e]
[e]e]
00
[e]e]
[e]e]
00
[e]e]
00
00
[e]e]
00
[e]e]
[e]e]
00
[e]e]
[e]e]
00
[e]e]
00
00
[e]e]
00
[e]e]
[e]e]

00000000
000 o
000«

[9]
o
o
000
000
000
o
[¢]
o
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/\ NCESO|ENE
3 @.10 @]|c

TOP VIEW

aQ

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.

RIS

SIDE VIEW
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

Package Diagrams

676-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA
BOTTOM VIEW
iA 1 -
W oz 2 20 z 2 18 16 1 12 10 8 .
|z~ 27 25 23 21 19 17 15 13 11 s 1 5 3
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3 ?.10 W[c

TOP VIEW

— 3]

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 | C|

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.

RIS

SIDE VIEW
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

Package Diagrams

676-Ball fcBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA

BOTTOM VIEW
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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 [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.

IR

A
to
j‘Li(
SIDE VIEW

SYMBOL MIN. NOM. MAX.
A 2.55 2.90 3.25
Al 0.40 0.50 0.60
A2 1.20 REF
B/C 26.55 | 26.60 | 26.65
D/E 27.00 BSC
F/G 18.55 | 18.60 | 18.65
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

680-Ball fpBGA Package

(with or without Internal Heat Spreader)
Dimensions in Millimeters

Package Diagrams

BOTTOM VIEW AL CORNER
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SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.40 0.60 0.80
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 29.80 30.30 30.80
DIMENSION "b" IS MEASURED AT THE D/E 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 33.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
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
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

Package Diagrams

680-Ball fpSBGA Package

Dimensions in Millimeters
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A-A SECTION VIEW
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. oM. MAX.
A - - 1.70
1. DIMENSIONS AND TOLERANCES Al 0.45 0.53 0.60
PER ANSI Y14.5M.
a2 0.90 0.98 1.05
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 0.80
PLANE ARE DEFINED BY THE SPHERICAL 1.00 BSC
CROWNS OF THE SOLDER BALLS. € :
0 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

756-Ball caBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER &
BOTTOM VIEW INDEX AREA (4%) TOP VIEW
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SIDE VIEW .
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX .

DIMENSIONS AND TOLERANCES N _ _ 1.76
PER ANSI Y14.5M.

Al 0.25 0.30 0.35
ALL DIMENSIONS ARE IN MILLIMETERS. v 0 80 ~ ~
DIMENSION "b" IS MEASURED AT THE D/E 27.00 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 24.80 BSC

s 0.40 BSC

PRIMARY DATUM [C| AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL b 0.35 | 0.40 | 0.45
CROWNS OF THE SOLDER BALLS.

e 0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15
bbb - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd - - 0.12
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= LATTICE

Package Diagrams

900-Ball fpBGA Package

Dimensions in Millimeters

BOT
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INDEX AREA

oooooooooooooooooooooooooooooo >
000000000000000000000000000000 | &
000000000000000000000000000000 | *
000000000000000000000000000000 | ©
000000000000000000000000000000 | =+
000000000000000000000000000000 | =
000000000000000000000000000000 | =
000000000000000000000000000000 | -
000000000000000000000000000000 |
oooooooooooooooooooooooooooooo "
000000000000000000000000000000 | *
__________ ©0000Q000000000000000 | » .
500000000000005000000000000000 |~
00000000000000000000 | v
000000000000000000000000000000 | v
000000000000000000000000000000 | «
000000000000000000000000000000 |
oooooooooooooodooooooooooo 0000 | =
000000000000000000000000000000 |
000000000000000/000000000000000 |

0000000000000 00OO000000000000O0 | =
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO A
OOOOOOOOOOOOOOOOO 000 OOOOOOOO Ag ‘

HOOOOOOOOOO OOOOOOOOOOO — K ——

o

/C}\ <

[@.25 @[c]a]s]
?.10 ®]|c

NOTES:

RIIAD A

TOP VIEW

&

Lo /A&

//|ccc |c

// bbb _|C

&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 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.

SIDE VIEW
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= LATTICE

1020-Ball Organic fcBGA Package

Dimensions in Millimeters

Package Diagrams

TOP VIEW

Al CORNER

BOTTOM VIEW INDEX AREA
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SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 2.52 3.12 3.82
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 1.24 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 31.10 | 32.00 | 32.90
DIMENSION "b" IS MEASURED AT THE D/E 33.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 31.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BsC
PLANE ARE DEFINED BY THE SPHERICAL b 050 | .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. cce - - 0.35
ddd - - 0.20
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= LATTICE

1020-Ball Organic fcBGA Package Rev. 2

Dimensions in Millimeters

Package Diagrams

& TOP VIEW
Al CORNER  __

BOTTOM VIEW INDEX AREA (4%)
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SIDE VIEW
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 2.55 2.90 3.25
Al 0.40 0.50 0.60
1. DIMENSIONS AND TOLERANCES a2 1.20 REF
PER ANSI Y14.5M.
B/C 32.40 | 32.60 | 32.80
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 33.00 BSC
DIMENSION "b" IS MEASURED AT THE F/G 24 .50 | 24 .60 | 24.70
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 31.00 BSC
i i PRIMARY DATUM [C|] AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.50 | 0.60 | 0.70
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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= LATTICE

Package Diagrams

1036-Ball ftSBGA Package

Dimensions in Millimeters

Al BALL I.D.

BOTTOM VIEW IDENTIFIER TOP VIEW
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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
1. DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M. A2 0.90 0.98 1.10
D/E 45.00 BSC
2. ALL DIMENSIONS ARE IN MILLIMETERS.
M/N 43.00 BSC
DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER S 0.50 BSC
PARALLEL TO PRIMARY DATUM [C)
b 0.50 | 0.65 | 0.80
PRIMARY DATUM [C] AND SEATING e 1.00 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. Q 0.25 - -
i t BILATERAL TOLERANCE ZONE IS APPLIED Ad 0.10 - -
TO EACH SIDE OF THE PACKAGE BODY. aaa B ~ 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE bbb - - 0.35
( : \ IS OPTIONAL.
ddd - - 0.20
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= LATTICE

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

Dimensions in Millimeters

Package Diagrams

& TOP VIEW
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SIDE VIEW
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. ’ i ;
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

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

Dimensions in Millimeters

Package Diagrams

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

1152-Ball Ceramic fcBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER & TOP VIEW

BOTTOM VIEW INDEX AREA

o @
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j_ oooc>
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o I i AR

..E a
[@.10 @]c] A,
//|ccc |c A,
//|bbb_|C [ |
‘ SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 4.00 4.60 5.20
1. DIMENSIONS AND TOLERANCES 2 0. 30 0.50 0.70
PER ANSI Y14.5M.
A2 1.40 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 33.10 | 34.00 | 34.90
DIMENSION "b" IS MEASURED AT THE b/E 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 33.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 5 50 | o o0 | 0 70
CROWNS OF THE SOLDER BALLS. : : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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= LATTICE

1152-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

TOP VIEW

BOTTOM VIEW Al CORNER  _
INDEX AREA \ >—{2]
‘<—.
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SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60

DIMENSIONS AND TOLERANCES

Al 0.30 0.50 0.70
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 D/E 35 00 BSC

MAXIMUM SOLDER BALL DIAMETER,

PARALLEL TO PRIMARY DATUM M/N 33.00 BSC

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

1
2
PRIMARY DATUM [C| AND SEATING S 0.50 BSC
i / E PLANE ARE DEFINED BY THE SPHERICAL
b 0.50 ‘ 0.60 ‘ 0.70

ddd - - 0.20

Note: Depopulated ball locations are
M12, M23, ACl2, and AC23.
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Package Diagrams

1156-Ball fpBGA Package

Dimensions in Millimeters

TOP VIEW

BOTTOM VIEW (4%) @

Al CORNER
INDEX AREA

OOOOOOOOOOOOO 00 .

b @ — ] ——

A A,
A o[22 Ol [alE] A,
3 ?.10 W]|c {

//|ccc |c i
[/ Toob [c] / — |
IGCLVAVAVAVAVAVAVAVAULULULULULVAVAVAVAVAVAVAU AU v
@ = ;
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60

DIMENSIONS AND TOLERANCES

Al 0.30 0.50 0.70
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

D/E 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER,

PARALLEL TO PRIMARY DATUM M/N 33.00 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

1

2
PRIMARY DATUM AND SEATING S 0.50 BsC
PLANE ARE DEFINED BY THE SPHERICAL b 5.50 | 0 60 | 5 70
CROWNS OF THE SOLDER BALLS. ’ ’ .

IS OPTIONAL. ccc - - 0.35

ddd - - 0.20
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Package Diagrams

1704-Ball Organic fcBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA

BOTTOM VIEW

39

]
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o
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(1704X)

[2.25@[c[alz]
mnmmn

P

/] ccc [c

/N

(0

TOP VIEW

7

= LA

/bbb |C

(ijiB tjddd o

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

SIDE VIEW
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
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 - - 0.23
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1704-Ball Ceramic fcBGA Package

Dimensions in Millimeters

Package Diagrams

Al BALL I.D. TOP VIEW
BOTTOM VIEW
(ax)
— L]
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o o
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058 0o
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089000000000000000000000000000000000000000
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‘:lﬂﬂﬂﬂﬂﬂﬁlﬂ A
[2.10 O]c] 4% A
2

//]ccc |c
//{bbb_|C

| b

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

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

>BB

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

mhr

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

125



= LATTICE

Package Diagrams

Revision History

Date Version Change Summary
November 2017 5.5 Added 80-Ball ckiBGA Package.
Added ispMACH 4000 to 100-Pin TQFP Package Option 1: MachX02, MachXO™, isp-
March 2017 5.4 MACH?® 4000.

Added 121-Ball caBGA Package (9x9 mm Body).

Updated “32-Pin QFNS Package” headings to “32-Pin QFN Package”.
Added 32-Pin QFN Package Option 3: MachX02 SG32C.
Added 30-Ball WLSC Package.

Added iCE40 UltraPlus and MachXO2 to 48-Pin QFN Package Option 2: L-ASC10, iCE40
Ultra, iCE40 UltraPlus, MachXO2.

Added 484-Ball caBGA Package.

December 2016 5.3

Updated 285-ball csfBGA package outline drawing.
Added 36-Ball WLCS Package Option 3: LIFMD™.

Fixed typo in 48-Pin QFN Package Option 2: L-ASC10, iCE40 Ultra, iCE40 UltraPlus,
June 2016 5.2 MachXO2.
Added 64-Ball ucfBGA Package.

Added 80-Ball ctfBGA Package.
Added 81-Ball csfBGA Package.

Added 36-Ball ucfBGA Package: iCE40 Ultra.
Updated 36-Ball ucBGA Package heading to 36-Ball ucBGA Package Option 1.

February 2015 5.1
Updated 48-Pin QFN Package Option 2: L-ASC10 heading to 48-Pin QFN Package
Option 2: L-ASC10, iCE40 Ultra.
Added 16-Ball WLCS Package Option 2: iCE40 UltraLite.
January 2015 5.0 . - -
Updated 16-Ball WLCS Package heading to 16-Ball WLCS Package Option 1: iCE40 LP.
4.9 Updated 48-Pin QFN Package heading and moved the section after 48-Pin QFN Package
) Option 1 (previously Option 2).
October 2014

4.8 Removed 20-Ball WLCS Package.
4.7 Updated 121-Ball csfBGA Package. Revised M/N dimension.

September 2014 4.6 Updated 84-Pin QFN Package. Revised pin numbers from A36 and B27 to A37 and B28.

Updated 16-Ball WLCS Package. Changed second E to e in REF. column.
Updated 36-Ball WLCS Package Option 1: iCE40 Ultra heading.

Added 36-Ball WLCS Package Option 2: MachXO3.

Added 81-Ball WLCS Package.

Added 121-Ball csfBGA Package.

Added 256-Ball csfBGA Package.

Added 324-Ball caBGA Package.

Added 324-Ball csfBGA Package.

Added 400-Ball caBGA Package.

Updated 84-Pin QFN Package. Revised dimension “b” maximum value.

Updated 256-Ball ffBGA Package Option 1: ispMACH 4000, MachXO, LatticeXP2.
Revised dimension “A” values.

August 2014 4.5
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Package Diagrams

Date Version Change Summary
Updated 48-Pin QFNS Package to 48-Pin QFN Package.
Added 48-Pin QFN Package Option 2.
Added 49-Ball WLCS Package.
June 2014 4.4 Added 237-Ball ftBGA Package.
Added 285-Ball csfBGA Package.
Added 20-Ball WLCS Package.
Added 36-Ball WLCS Package.
Restored references to indicate top. bottom, and side views.
Added 381-Ball caBGA Package.
March 2014 04.3
Added 554-Ball caBGA Package.
Added 756-Ball caBGA Package.
December 2013 04.2 A'dded "1"and N characters to 100-Pin TQFP Package Option 1: MachX02, MachXO
diagram (Top View).
Added 16-ball WLCS package.
Revised 25-Ball WLCS Package title to 25-Ball WLCS Package (0.40mm Pitch).
September 2013 04.1 -
Added 25-Ball WLCS Package (0.35mm Pitch).
Added references to indicate top. bottom, and side views.
August 2013 04.0 Revised 144-pin TQFP package diagram.
February 2013 03.9 Added 184-ball csBGA package.
November 2012 03.8 Added iCE40 to the list of applicable products for the 32-pin QFNS Option 1 package.
October 2012 03.7 Revised 324-ball ftBGA package drawing.
Nomenclature change — “iCE40 100-Pin TQFP Package Option 2” changed to “iCE40
September 2012 036 1100-Pin VQFP Package Option 2.
Added 36-ball ucBGA, 49-ball ucBGA, 81-ball ucBGA, 81-ball csBGA, 84-pin QFN, 100-
August 2012 03.5 pin TQFP Option 2, 121-ball csBGA, 121-ball ucBGA, 132-ball csBGA Option 2, 196-ball
csBGA, 225-ball ucBGA, 284-ball csBGA packages.
July 2012 03.4 Added 676-ball fcBGA package.
March 2012 03.3 Added new 32-Pin QFNS Package Option 2 for MachXO2. Moved 32-pin QFN (punch sin-
’ gulated) package drawing to new Package Archive Appendix.
February 2012 03.2 Updated document with new corporate logo.
December 2011 03.1 Updated WLCS package offering.
03.0 Added 49-ball WLCS package and updated 25-ball WLCS package.
October 2011
Added 328-ball csBGA package.
July 2011 028 Included revised diagrams for the following packages: 56-ball csBGA, 100-ball csBGA
y ’ and 132-ball csBGA. Added new 256-ball ftBGA Option 3 package.
May 2011 02.7 Qgtcljiﬁg MachXO2 to the list of applicable products for the 256 ffBGA Option 1 package
Added 25-ball WLCS and 332-ball caBGA package drawings. Revised 100-pin PQFP,
November 2010 02.6 120-pin PQFP, 128-pin PQFP, 160-pin PQFP and 208-pin PQFP package drawings.
Removed obsolete packages including 144-, 240- and 304-pin PQFP packages.
October 2010 02.5 Added 208-ball fiBGA package.
Revised maximum coplanarity values on Organic 1152 Flip Chip BGA — Option 2 and on
September 2010 024 | Organic 1704 Flip Chip BGA from 0.20 mm to 0.23 mm.
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.
Revised 256-ball caBGA nominal solder ball diameter from 0.5 mm to 0.45 mm to better
February 2010 02.2 match actual dimension.
December 2009 02.1 Revised 256-ball caBGA package to specify correct JEDEC reference number.
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Package Diagrams

Date Version Change Summary
May 2009 02.0 Added new 256-ball caBGA and 256-ball fiBGA (Option A) packages.
Added 24-pin QFNS package diagram. Removed discontinued and obsolete packages
April 2009 01.9 (16 SOIC, 20 SOIC, 24 SOIC, 28 SOIC, 16 PDIP, 240 MQFP, 269 fcBGA, 304 MQFP, 600
SBGA).
December 2008 01.8 Added 32-pin QFNS, 48-pin QFNS and 64-pin QFNS package diagrams.
November 2008 01.7 Added 64-ball ucBGA and 132-ball ucBGA package diagrams.
April 2008 01.6 Added 64-ball csBGA and 144-ball csBGA package diagrams.
November 2007 01.5 Added 1152-ball fpBGA package diagram.
October 2007 01.4 Revised 1036 ftSBGA package diagram. Removed 1036 fpSBGA.
June 2007 01.3 Added 1036 ftSBGA package diagram.
January 2007 01.1 Added Marking Orientation text for all TQFP packages (1.0 mm and 1.4 mm thick).
October 2006 01.0 Added 64-pin TQFP and 1704-ball fcBGA package diagrams.

Previous Lattice releases.
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Package Diagrams

Appendix A. Package Archive
32-Pin QFN (Punch Singulated) Package

Dimensions in Millimeters

2X

SN
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‘I l‘b [©] 0.10 ®[c]a[5

4.75 D2
2X PIN #1 ID FIDUCIAL
N E‘E‘T‘?‘ N LOCATED IN THIS AREA
A Zﬁ*}’ i -~ W :
1 H
PIN 1 ID H H >
i i -
: : [4.75] [5.00] = /é E2
i i - [a=
i i ) d
i i -} d
i [ L 1 32X ) ([am
S dnonldnn
(\|o.20| c | B f
= 5 ok /\
TOP VIEW
EENEE
2X 4X
] Az BOTTOM VIEW
‘ A
\ i /N
T ’_‘_ M|o.o08|c
/ SIDE VIEW a3 M
SEATING
PLANE
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN NOM. MAX.
A - 0.85 1.00
1. DIMENSIONS AND TOLERANCES a1 0.00 0.01 0.05
PER ANSI Y14.5M.
A2 0.00 0.65 1.00
2. ALL DIMENSIONS ARE IN MILLIMETERS.
A3 0.20 REF
EXACT SHAPE AND SIZE OF THIS D2 1.25 2.70 3.25
/ i; FEATURE IS OPTIONAL. . . .
E2 1.25 2.70 3.25
ii DIMENSION b APPLIES TO PLATED o 0.50 BSC
TERMINAL AND IS MEASURED BETWEEN :
0.20 AND 0.25 mm FROM TERMINAL TIP. b 0.18 0.24 0.30
A APPLIES TO EXPOSED PORTION OF TERMINALS. L 0.30 0.40 0.50
0 - - 12
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