= LATTICE Package Diagrams

February 2013 Data Sheet

20-Pin (300-Mil) CERDIP Package

Dimensions in Inches

| i

i
N
— B3
DETAIL A ~—E
BASE PLANE a1 [ A2 f——- (DATUM B)

|_£ A |

SEATING PLANE

[¢].010 @ [c[a]s

WITH
LEAD FINISH

BASE METAL

o -

SECTION Z-Z2 /\

DETAIL A
NOTES: S‘,; INCHES
. | 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. b3 | .023| - .045
c 008 | - .014
DIMENSIONS D AND E1 INCLUDE ALLOWANCE FOR GLASS c1| .o08| .010/| .012
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH. D | .9a2] .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. E2 1300 REF
E3| .325] - | .410
6. E3 IS TO BE MEASURED AT THE LEAD TIPS. e 100 BSC
L |.125] - | .200
A ALLOWED LEAD TIP POSITION RANGE. N P
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= LATTICE

Package Diagrams

20-Pin LCC Package

Dimensions in Inches

—— D4 ———=

l D2
.010 r-_- _*1

X 45 T
.020 ——¥
E2 E4

| 1

.030

.050 f
(3 PLACES)

L (19 PLACES)

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ANSTI Y14.5.

2. ALL DIMENSIONS ARE IN INCHES.

A DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION
OF .010 INCHES MAXIMUM ABOVE THE DIMENSION SHOWN
NOT TO EXCEED .005 INCHES MAXIMUM PER SIDE.

FLATNESS TOLERANCE IS .004 INCHES PER INCH.

A2

~— A

030 RADIUS

/ .050
(TYPICAL)

.

INCHES
MIN. MAX.
A | .054 .074
a1] .o64 .089
a2 .007 .015
B | .022 .028
D | .342 .358
D2 .200
D4 .270 .315
E | .342 .358
E2 .200
E4]| .270 | | .315
e .050 BSC
L | .042 .058
L1 .075 .095




= LATTICE

Package Diagrams

20-Pin PLCC Package

Dimensions in Inches

E3 E3

S

°| MIN,| NOM| MAX

A [.165 | 172 180

Al .09 | .105 120

A2 .062 - 083 .
D |.385 | 390 | 395 ~01
D1] 350 | 353 | 336 i 013
D2 .141 | .155 .169 .0125 %

D3 075 0075

E |38 | 390 | .395 | 018
E1 ]| 350 | .353 356 013
E2 | .141 | .155 169

075

1%3 20 SECTION A-A

NOTES:

ALL DIMENSIONS IN INCHES

ALLOWABLE PROTRUSION IS .010 PER SIDE.

> D> BB -

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

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

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

TO BE MEASURED AT SEATING PLANE CONTACT POINT

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF

MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE

DEFINED BY D3/E3

DIMENSION APPLIES TO BASE METAL ONLY

6

Dl

002 [ A-B

007 )] H] A-lB ®[pB)

1 [=]

[1]

PIN 1 ID ZONE

[20]

/

_B-

007 ()] H|A-|B ®[p®)]

/{02 ]AaB

&7 ®[u] a8 B[p@)]

DETAIL "J"

-

E El |:
A []
A

|

[ R R B A

s -

(N-4PLACES)

D/E

SEATING PLANE ‘

1A

* ™ ].004 | C

~—D2E2 —

020
(MIN)
=— D2/E2
-A-B-

B2 BT Qlalas ®G)

L | .026
!
.045 MIN.
|

025 MIN. -C- | SEATING PLANE

021

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




= LATTICE

Package Diagrams

20-Pin Plastic DIP Package

Dimensions in Inches

N/2 1 B b1
I e e e N
|| | AL
H C]:‘_I r E1 (c)
O o7 o o o O o1 o1

N  (b)

SECTION Z-7Z
BASE PLANE
[ -A- DA -
Z Z A
A2 A
i | |

WITH
LEAD FINISH

cl
SEE

DETAII

PLANE
—[e]

.

wme hﬁﬂﬁiﬁw

~=—D1 4x

b
Bl @lc] A

NOTES :

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
PLANE GAUGE GS-3.

é\ DIMENSIONS D, D1 AND E1
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010

Q E AND eA MEASURED WITH THE LEADS CONSTRAINED
TO BE PERPENDICULAR TO DATUM[-c- |

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

S N IS THE MAXIMUM NUMBER OF LEAD
POSITIONS.

9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED
TO EASE INSERTION

10\ b2 MAXIMUM DIMENSION DOES NOT
INCLUDE DAMBAR PROTRUSIONS. DAMBAR
PROTRUSIONS SHALL NOT EXCEED .010

Q DATUM PLANE -H- COINCIDENT WITH THE BOTTOM
OF LEAD , WHERE LEAD EXITS BODY

x BASE METAL \

A

/o\
eB

A\

G

T

GAGE
PLANE

—
=)

e

DETAIL A

— -

N = 20

M INCHES -

B o

| MIN. NOM.| MAX.| °:
A - - .210 4
Al| .o015 - - 4
|A2| .115| .130 195

b |.014 | .018 022
bi|.014 | .018 020
b2|.045 | .060 | .070 10
c | .008 | .010 014
c1|.o08 | .010 011

D [.980 | 1.030] 1.060| 5
D1|.005 | - - 5
E | .300 [ .310 325 6
E1|.240 | .250 280 5
e .100 BSC
eA .300 BSC 6
eB| - - .430 7
eC| .o00 - .060 7
L | .115 [ .130 | .150 4




= LATTICE

24-Pin (300-Mil) CERDIP

Dimensions in Inches

Package Diagrams

(DATUM A)
=z a

1

N/2 '
}_ — 1 3 1 l_|il_| 1 1 1 1
| }

E —f-— ———- —f -------- — E1
I DS I
IHII-—*J L-—— " E3
E
e szk —b{a]
‘ ‘ r A2 f——— (DATUM B)

BASE PLANE A1

B

SEATING PLANE

ITIITIIIIIIIIII
b2

LEAD FINISH

BASE METAL

SECTION Z-Z /)

% INCHES
NOTES: >
. | MIN. | NOM. | MAX.
1. DIMENSIONING AND TOLERANCING PER A - - =200
ANSI Y14.5M. Al| .015| - -
A2| .140| - .175
2. ALL DIMENSIONS ARE IN INCHES. b |.015] - - 023
bi| .015| .018| .021
A MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2| .045| - .065
.060 INCHES FROM THE LEAD TIP. c |.o008| - .014
cil|.008]| .010]| .012
DIMENSIONS D AND E1 INCLUDE ALLOWANCE FOR GLASS D [1.242[1.250/1.270
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.




= LATTICE

24-Pin Plastic DIP

Dimensions in Inches

Package Diagrams

N/2 1
cu ey T dh S O Oy Y

LT oF OF O O o o o
N x BASE METAL

(b)

\
A
SECTION Z-Z g, /m

A L
Zz 7Z A eB
1 |

[ ) :L'J: \j
T Y
e J L ” _
JL@M el =T ) [T o,
@]

WITH E
LEAD FINISH ka

E= .
A\

——

SEE
DETAIL

|
G, E1 (c) cl

—\

>
N
>

~=—D1 4x

Sl @le] A

— I——ec

NOTES : DETAIL A

1. CONTROLLING DIMENSION: INCH.
2. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M
3. DISTANCE BETWEEN LEADS INCLUDING DAMBAR
PROTRUSIONS TO BE .005 MINIMUM.
Zfl DIMENSIONS A, Al & L ARE MEASURED WITH

THE PACKAGE SEATED IN JEDEC SEATING N = 24
PLANE GAUGE GS-3. g
é\ DIMENSIONS D, D1 AND E1 " INCHES "
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 5 °,
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 | MIN. NOM.| MAX. =
A E AND eA MEASURED WITH THE LEADS CONSTRAINED Al - - 210 | 4
TO BE PERPENDICULAR TO DATUM[-c- | Al| .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 bil.014 | .018 [ .020
POSITIONS. b2[.045 | .060 | .070 | 10
9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED c |.008 | .010 | .014
TO EASE INSERTION ci|.oo08 | .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 | 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|.o00 - .060 | 7
L | .115 | .130 [ .150




= LATTICE

Package Diagrams

24-Pin QFNS Package

Dimensions in Millimeters

PIN #1 ID FIDUCIAL A

LOCATED IN THIS AREA
L» ‘<7 . /
24X
U0 UE0
/N - -
)
PIN 1 ID AREA \Q ?
)
E2
) d
) (o= !
7 m d\ -
( S T ERE AN
0.50 TYP
4X
TOP VIEW BOTTOM VIEW
/ VIEW A \ % N
Y // VIEW A \\
'\ | / \
! | / N
— / I
AN L 1 % }
oot /| EpwEm A
SIDE VIEW T 1 0.08 ¢
SEATING \ /
PLANE \ V
AN /
S _~7Al
A3
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A 0.80 0.90 1.00
PER ANSI Y14 .5M.
Al 0.00 0.02 0.05
2. ALL DIMENSIONS ARE IN MILLIMETERS. A3 0.2 REF
3. DRAWING CONFORMS TO JEDEC MO-220, VARIATION VGGD-9. D 4.0 BSC
D2 1.05 ‘ - ‘ 2.45
EXACT SHAPE AND SIZE OF THIS
A 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
A APPLIES TO EXPOSED PORTION OF TERMINALS. L 0.45 ‘ 0.50 ‘ 0.55




l.l. LATTI CE Package Diagrams

25-Ball WLCS Package

Dimensions in Millimeters

PIN #1 ID FIDUCIAL

LOCATED IN THIS AREA N
A
5 4 2 1 ~aL (N |aaa|C
2
+| coQooG ‘ X
3| O0OQO G
o590
1| OOQPOO
E OOﬁ)O
A5 X ob
ddad@®@|cla]B :I—I I~
PREERICIEAE S
eeeM|C
N Jaao]C]
2x
A
7/Tobb [C ‘
ooopvpoo
[~[ccc[C ; * *
[C] A
Ay
REF. Min., Nom., Mox.
Notes: A 0535 | 0575 | 0615
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994, : ' '
2 ALL DIMENSIONS ARE IN MILLIMETERS. Al 0.170 | 0.200 | 0.230
/A DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0.220 | 0.250 | 0.280
PARALLEL TO PRIMARY DATUM C. D 2.492 BSC
A\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE £ 5546 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS.
D1 160 BSC
E1 160 BSC
e 0.40 BSC
aaa 0.025
blk 0.060
ccc 0.015
ddd 0.150
eee 0.050




= LATTICE

Package Diagrams

28-Pin LCC Package

Dimensions in Inches

— D4 -—
e
.010
X 45 T
.020 -—T
_jlf 4
.030 l————
X 45
.050 f
(3 PLACES)
L (27 PLACES)
= K]
B:l_].
e
)
Zﬁl E }_-]l -_¥
)
)
)
L1l A2
D
NOTES:
1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5.
2.  ALL DIMENSIONS ARE IN INCHES.

DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION
OF .010 INCHES MAXIMUM ABOVE THE DIMENSION SHOWN
NOT TO EXCEED .005 INCHES MAXIMUM PER SIDE.

FLATNESS TOLERANCE IS .004 INCHES PER INCH.

Al

~— A

1

.030

RADIUS

/ .050
(TYPICAL)

B INCHES

. | MIN. MAX.

A |.054 .074

Al| .064 .089

A2| .007 .015

B | .022 .028

D | .440 .460

D2 .300

D4 | .370 .403

E | .440 .460

E2 .300

E4| .370] | 203

e .050 BSC

L | .042 .058

L1|.075 .095




= LATTICE

Package Diagrams

28-Pin PLCC Package

Dimensions in Inches

==
=]

.
F:

>
=

>

% MIN| NOM| MAX

A | 165 | 172 | 180
Al] 090 | 105 | .120
A2 .062 - 083
D | 485 | 4% | 495 021 0105
DI 450 | 453 | 456 { OB 1§ 0075

D2 191 [ 205 | 219 0125 47/%
D3 125 .0075

E | 485 | 4% | 495 } 018 L
Lot o0 ot A
53 '12285 SECTION A-A
NOTES:

> BB BB -

>

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

[#]o7 ®[n] A ©[pE)

D
6

D1

$].007 Q[H] A-lB ®[pE)|

1[0 [aB ®

T—— —| | !

, PIN 1 ID ZONE

7/

T LT LT 0T O

/o2l aB ®

B 007 Q[H] A-lB [OE6) u

E3MECMIENOITS] (APLACES)

DETAIL "J"
7

D/E

SEATING PLANE

~—pyE2 —=l=—D2E2

-A-B-

B2 BT Glalas GO

.045 MIN.

.025 MIN.

T 02
|
-C-_| SEATING PLANE
021
—— [ —
013
(007 W[ c[aB ©[DB)]
DETAIL'J"  (TYP ALL SIDES)

10



= 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
ALL END LEADS IN THIS FAMILY ARE 1/2 LEADS
DIMENSION A, Al, AND L ARE MEASURED WITH THE
N/2 1 -C- PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-3
|H HH HH HH HH HH HH HH HH HH HH HH HH H] 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
|H HH HH HH HH HH HH HH HH HH HH HH HH HJ 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

W

yu INCHES
x| MITN. NOM. | MAX.

- A| - - .180
‘;H<_C A, .o15| -

e A,| .120 | .135 .150

C . B |.014 | .o018 | .022
- eB - B:| .045 | .050 | .060

B:| .030 . 040 . 045
C | .o008 .010 .015

D [1.345 1.365| 1.385

-B- b D1 1.300 BSC
E | .300| .310]| .325
SEATING PLANE —L El .275 | .285 .295
.100 BSC
= e, .300 BSC
_\ €:| - - .430
_A- U €| .000 - .060
f U L |.110]| .130| .150
Af_-J M N 28
——B2
4x
A_
—
=l
] B®0.015®AB|C|
0.010®| A
N i U

11



= LATTICE

Package Diagrams

28-Pin SSOP Package

Dimensions in Millimeters

@ 0.15 @ c[2a® ] @]
A E|—> [ A— -
D
[ ) | !
Pin 1 Identifier Y HITH —(’(— H H H 7—LA
3 2 1 N ey 8 g 8 8 ey - -t *
ImHilin ==
- A
SEATING
. PLANE SIDE VIEW
5.
E1
A 1 |
[N \
Qo200 [c[2@[E)] k
TOP VIEW PARTING LINE
SEE
PETRIE AT END VIEW
% COMMON
" 2 NX R R1
1 DIMENSIONS . -
o MIN. NOM. MAX. n
A - - - - 2.0 oc R ‘
A, 0.05 -- --
A, 1.65 1.75 1.85 ;jzv 1\ 0.25 Bsc
b| o0.22 - 0.38 a f
b, 0.22 0.30 0.33 v N
C 0.09 -- 0.25 SEATING PLANE
c.| 0.09 0.15 0.21 — M
E1| 5.00 5.30 5.60
e 0.65 BSC
E 7.40 7.80 8.20 . bEnD PrNESH
L 0.55 0.75 0.95 b1 e
L1 1.25 REF. ‘
N 28 ‘
o 0 4 8 c q \ cl
R1 0.09 - - - -

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

T

BASE METAL

A

o™ *
N

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

12



= LATTICE

Package Diagrams

32-Pin QFNS Package Option 1: Power Manager Il, iCE40

Dimensions in Millimeters

2X

Aot [c[A]
(Al ¢——

2X

N M™Noas [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 STo10 QA /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

13



l.l. LATTI CE Package Diagrams

32-Pin QFNS Package Option 2: MachXO02

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 g E
E2
- + O
- -
- =
-
\3/ ATOLMO0M0N
! el
TOP VIEW S RGN AN
045 Tf& BOTTOM VIEW
PN N
/ s N
VIEW A %
/ N / VIEW A \\ A
' | / \
Lo ! o / f Y
/ \ / { ; }
N -
SIDEVIEW “~_ -~ ‘0 o= » SJoos [C] /5\
SEATING \ T f /
PLANE \ /
AN /
S A1
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 ‘ 330
/ 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

14



= LATTICE

Package Diagrams

36-Ball ucBGA Package

Dimensions in Millimeters

N

PIN #1 1D FIDUCIAL

IS OPTIONAL.

LOCATED IN THIS AREA
| ~—{o b1z
\
\
\
g \ B]
6 5 4 \\
S
L1600 7
T © OO
0O
- — £ — E
* OO0 II
OO0
QO Q® .
I
| @
s ] e
b @ —w| |-—
A A,
[7/Tobb [C | * *
NEREO]E aB]
3 2.05®™][C
A OO0 T —
[a[dad [c] * *
A,
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 2.50 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5 00 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 040 BSC
CROWNS OF THE SOLDER BALLS. € :
aaa - - 0.10
BILATERAI TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
ddd - - 0.10
@ EXACT SHAPE AND SIZE OF THIS FEATURE
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.l. LATTI CE Package Diagrams

44-Pin JLCC Package

Dimensions in Inches

D (N PLACES)
. III!EEEI!!
bt =~ L‘b‘ [——
Il ‘
- ———

|
j—_ == 1

DETAIL A

WITH

| }_ m/_t LEAD FINISH
> +
N

<—>

BASE METAL

Al SECTION B-B

DETAIL A \

e

[2]. 004 ?

SEATING

PLANE s

.020 MIN. YM INCHES
T 1 B
°: | MIN. MAX.

A .115 | - .190
A1l .065 REF
B .013| - .023
Bl .013| - .020
B2 .022| - .035
c1 .007 | - .010

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M. D/E .675] .690| .700
D1/E1 | .620| - .660

2. ALL DIMENSIONS ARE IN INCHES. D2/E2 :500 BSC
D4/E4 .630 BSC

3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL. L 0051 - -
L1 .020| - -
L2 .025 | - -
0 .003 | - -
R .020 | - .040
N 44

16



= LATTICE

Package Diagrams

44-Pin PLCC Package

Dimensions in Inches

[#]007 ®[n] A8 ®[pE)
D
DI

B].007 Q) HIA-lB [OIN6)

1[o02[aB ®

6

PIN 1 ID ZONE

D1 /a\
_—ﬁl—m"jm-l—/t_/"

=]

Al

il

A\

021
{ 013

7

i
E3 E3

°| MIN| NOM] MAX
A | 165 | 172 | 180
Al] .09 | 105 | .120
A2 062 | - | 083
D | 685 | 690 | .695
DI1| 650 | 653 | 656
D2[ 291 | 305 [ 319 0125
D3 s 0075
E | 685 | 690 | 695 }
EL| 650 | 653 | 656
E2 | 291 | 305 | 319
E3 225
N 44
NOTES:

ALL DIMENSIONS IN INCHES

DATUM PLANE

EXIT PLASTIC BODY AT DATUM PLANE

ALLOWABLE PROTRUSION IS .010 PER SIDE.

> BB B> -

-
/\

SECTION A-A

%Em
A\

.0105

{0075

Yy

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 D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

TOP POINT OF MEASUREMENT IS DATUM  BOTTOM POINT OF

MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE

DEFINED BY D3/E3

>

DIMENSION APPLIES TO BASE METAL ONLY

] / ]
i 0

N I |
3007 G HIA—lB [O6]

) Jo02]aB ®

007 ®[H[ 4B ©[pE)

DETAIL "J"

—~

LT ]

-

(N-4PLACES)

D/E

AT ] /N
Al
- I [alodc]
SEATING PLANE ‘ A A ‘ 020
(MIN)
l~—D2E2  —=f=—DuE2
_A-B-
_D-
032
e #lor ®[H[aB ®[PE)
TN
045 MIN.*
|
025 MIN. -C- | SEATING PLANE
021
—— (- —
013
[@]007 M c]aB ®[pE)]
DETAIL"J"  (TYP ALL SIDES)

17



= LATTICE

44-Pin TQFP Package (1.0mm 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-"7oo,
L
1.00 REF.
DETAIL 'A'
BASE METAL
SECTION B-B
SYMBOL MIN. NOM. MAX .
NOTES : A - - 1.20
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
A2 .95 1.00 1.05
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D 12.00 BSC
Zﬁl DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
D1 10.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 12.00 BsC
DIMENSIONS. - 10.00 BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 0.45 ‘ 0. 60 ‘ 0.75
OF THE PACKAGE BY 0.15 MM.
N 44
6. SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.80 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0.30 0.37 0. a5
7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE b1 0.30 0. 35 040
TO THE LOWEST POINT ON THE PACKAGE BODY.
c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL.
c1l 0.09 0.13 0.16

18



= LATTICE

44-Pin TQFP Package (1.4mm thick)

Dimensions in Millimeters

Package Diagrams

PIN 1 INDICATOR

C)‘O.20‘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'

’@‘ 0-20@‘ C‘A—B ‘D GAUGE PLANE

i,
f

LEAD FINISH

rmggfbggaj |
‘ Oo.10(C f B
f AL 0.20 MIN.— 0-700,
[e] Cq
i447 L
* 1.00 REF.
b DETAIL 'A'
1
BASE METAL
SECTION B-B
SYMBOL MIN. NOM. MAX .
NOTES : A - - 1.60
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
A2 1.35 1.40 1.45
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D 12.00 BSC
Zﬁl DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
D1 10.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 12.00 BsC
DIMENSIONS. - 10.00 BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 0.45 ‘ 0.60 ‘ 0.75
OF THE PACKAGE BY 0.15 MM.
N 44
6. SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.80 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0.30 0.37 0. a5
7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE bl 0.30 0.35 0.40
TO THE LOWEST POINT ON THE PACKAGE BODY.
c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL.
c1l 0.09 0.13 0.16
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= LATTICE

48-Pin TQFP Package (1.0mm thick)

Dimensions in Millimeters

Package Diagrams

PIN 1 INDICATOR Q‘ 0.2d C‘A—B ‘D‘ 48X

TOP VIEW

4X ’Q‘ O.ZJH‘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 a1 0.20 MIN.—™ 0-70
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

20



= LATTICE

Package Diagrams

48-Pin TQFP Package (1.4mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR

MARKING
ORIENTATION

ZA
[ ] | SO

SEE DETAIL "A"

SEATING PLANE

’6} 0.08 @‘C‘A B ‘D

[c]o.2dH[A-B D

ARARARAAAARE
+
AEEEEELLLLEL]

HEEELEL]

RELLL

GAUGE PLANE

e

£1o.o8|C f

LEAD FINISH

e

€1

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 El1
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
1.00 REF. T
DETAIL "A"

SYMBOL MIN. NOM. MAX .
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
D 9.00 BSC
D1 7.00 BSC
E 9.00 BSC
El 7.00 BSC
L 0.45 ‘ 0.60 ‘ 0.75
N 48
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

48-Pin QFNS Package

Dimensions in Millimeters

2X 0o PIN #1 1D FIDUCIAL
0 P — OJoas [C[A] LOCATED IN THIS AREA
A (o
| 2 L A
N ~NJoas [c[B 48X N
[UUUUUU U\L
! 3 1
PIN 11D AREA g \};
-] \(:
)
[e] 5 + = E2
) o
) o
) o
D) famm|
;Y la
% Anddnannnnnn
B ol
TOP VIEW b[€ 010 BIAlE /o\
0.50TYP BOTTOM VIEW
4X
N
s \\ ST T T~
/  VIEWA \ // N
/ N
/ VIEW A
[ } / \\ A
L / / \
\ / | v
AN 2 | l
SIDEVIEW  ~—_— { ; |
SEATING \YD_D_ / o008 [ C A
PLANE N 1 f//
\
s
\\\ PR 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 0 2 mEr
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 5
0.15 AND 0.30 mm FROM TERMINAL TIP. 0.18 0.24 0.30
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.30 | 0.40 | 0.50
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= LATTICE

Package Diagrams

49-Ball caBGA Package

Dimensions in Millimeters

=]

Q

Al BALL I.D.
IDENTIFIER

-

]

SNONONONONONG)
SNONONONONONG)

1,

i

EREECIEINE

B

AR

//| bbb |C

[ >
[

@ .08 c

#

&Q add [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.

DI IO RN

\/\J\J\J\J\J\;ﬂ*

A,
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

N

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

PIN #1 ID FIDUCIAL ﬂ
LOCATED IN THIS AREA
7
76 5 302 01 // \\ 3]
| | o~ N
T T
000 %/ —a
4——6 OO B
OO0 c
T~ > S bEEH] — - - [£]
ﬁ 0000000 =
OO0 8 o000 F
) —
VOOWO@O ‘
4X£2>
I
b @ —| |eea— A A,
[//Toob [C | * *
N ?.15M]|c[a]B]
3 2.05®|[C
A (O OACCLOA N © R—
[a[dad [c] *
Ay
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSTIONS AND TOLERANCES Al 0.10 _ _
PER ANSI Y14.5M. .
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 3.00 BSC
DIMENSTION "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
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= LATTICE

56-Ball csBGA Package

Dimensions in Millimeters

Package Diagrams

Al BALL I.D.

IDENTIFIER __\\ ﬂ
\
\

0 9 8 7 6 5 4 3 2 1 \ E{__
0
0000000000 |=* — '
O B
O 000000 O |c
O O O O |» |
—0 O O O |=
T___O_O—_'- O O |- [v] B B - - =]
O O |¢
& O 000000 O |+
—o | o |
—O0000QO000QQ |« L
* |
|
- = AN
_> 4x
b @ —w] |- A A,

/3\ o215 clalz] //Tobb [C * *

a
o
w
=
Q

VVVVVVVVV\.;*

/N H

Ay

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.10 1.23 1.35
1. DIMENSIONS AND TOLERANCES Al 0.15 _ -
PER ANST 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
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM s 0.25 BSC
PRIMARY DATUM [C| AND SEATING b 0.25 0.30 0.35
PLANE ARE DEFINED BY THE SPHERICAL 0 50 BSC
CROWNS OF THE SOLDER BALLS. b :
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

1

IE, 8 7 6 5|4 3 2 1 //
i————@oooﬂ/ A
—O0 000 B

f 0000 Z&fc
—O0 000 D
* 00000000 |[=
O0000000 |+
O00O0l0000O |
QOOQRIOOQQ® | =

|
<]
_a>ﬂ{j
b @ —e| |-

a

PIN #1 ID FIDUCIAL
 LOCATED IN THIS AREA

//|bbb |C

(ax) &

- 5]

2]

%

1oy

(2]

VAN

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.

DIDIID AN

]

/;\ [OACACACACA U ONC R
[ daa [c] ;

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
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

64-Pin QFNS Package

Dimensions in Millimeters

2X

Slois [c[A]

[o]

EN

PIN 11D

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

A\

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
TTA3
SYMBOL MIN. NOM. MAX.
UNLESS OTHERWISE SPECIFIED A 0 80 0 90 1 00
DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 3 0.2 REF
ALL DIMENSIONS ARE IN MILLIMETERS. D 9.0 BSC
EXACT SHAPE AND SIZE OF THIS D2 5.00 | - | 7.50
FEATURE IS OPTIONAL.
E 9.0 BSC
DIMENSION b APPLIES TO PLATED E2 5.00 - 7.50
TERMINAL AND IS MEASURED BETWEEN 5
0.15 AND 0.30 mm FROM TERMINAL TIP. 0.18 0.24 0.30
e 0.50 BSC
APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.30 | 0.40 | 0.50
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= LATTICE

Package Diagrams

64-Ball ucBGA Package

Dimensions in Millimeters

| [ﬁ] |
IEI 8 7 6 514 3 2 1 /
j———eooog/ )
B —O 000 B
I oocoo g&jc
—O 000 b
? O0OO0O0O0O0O00O | =
00000000 |+
00000000 |5
QO0O0QROOQOQY | =
_>
b @ —we| |a—
?.15™][c[a]B]
//;\\ $'® 0s®™|c

NOTES :

S B

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.

SN
B

A

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

i \ 7

VAN

A A,
[#/Tobb [c ] ‘ ‘
)
A|a|ddd|c| ; Uuuuuuuuﬁ‘p
c]
A,
SYMBOL MIN. NOM. MAX .
A - - 1.00
Al 0.10 - -
A2 - - 0.90
D/E 4.00 BSC
M/N 2.80 BSC
S 0.20 BSC
b 0.20 0.25 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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= LATTICE

64-Pin TQFP Package

Dimensions in Millimeters

Package Diagrams

PIN 1 INDICATOR

Slo.2dc]as ] sax

__ MARKING o Eﬂ

" ORIENTATION

TOP VIEW

4X ’CD‘O.ZO‘H‘A—B ‘D BOTTOM VIEW

SIDE VIEW

SEE DETAIL 'A'

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

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

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

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

Package Diagrams

68-Pin JLCC Package

Dimensions in Inches

[-a- |
2. 004
SEATING
PLANE

DETAIL A \\\\\\i;

NOTES :

1.

2.

3.

DIMENSIONING AND TOLERANCING PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN INCHES.

CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL.

Al

.020 MIN.

(N PLACES)

[(©] .01 [a]

——

g

DETAIL A
Bl WITH
LEAD FINISH
N c1

\\\—— BASE METAL

B

SECTION B-B

SYM INCHES

B

°. | MIN. MAX.
A .115 - .190
a1 080 REF
B .013 - .023
Bl .013 - .020
B2 .022 - .035
o .007 - .013
c1 .007 - .010
D/E .975| .990|1.000
D1/E1l | .920 - .960
D2/E2 .800 BSC
D4/E4 .930 BSC
L .005 - -
L1 .020 - -
L2 .025 - -
o] .003 - -
R .020 - .040
N 68
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= LATTICE

Package Diagrams

68-Pin PLCC Package

Dimensions in Inches

D3

§:U

D3

°| MIN| NOM| MAX
A | 165 | 172 | 180
Al] .09 | 105 | .120
A2 062 | - | 083 .
D | 985 | 990 | .95 ' I—'OT—I 0105
DI1| 950 | 954 | .958 : {0075
D2 441 [ 455 | 469 0125 %
D3 s 0075 T
E | 985 | 990 | .995 } 018
EL| 950 | 954 | .958 013
E2 | 441 | 455 | 469 AN
375
11313 o 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 DI AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS .010 PER SIDE.

> BB BB

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

[#]007 ®[n] A8 ®[pE)

D
6

D1

5]

L

007 ®)] H|A—|B ®[pG)]

002]AB ®

[ ]

PIN 1 ID ZONE

[ [&] '

m
)

[ R N R

) 1002 ]aB ®

B 007 O[H] A-|B [OIEC)

o7 ®[H[ 4B ©[pE)

DETAIL "J"

-

(N-4PLACES)

—~

D/E

LOCATED AT TOP OF MOLD PARTING LINE AND
DATUMS AND TO BE DETERMINED WHERE CENTER LEADS

CONTACT POINT

; BOTTOM POINT OF

i T AN
Al
- I [alodc]
SEATING PLANE ‘ A A ‘ 020
(MIN)
l~—D2E2  —=f=—DuE2
_A-B-
_D-
032
e #lo ®[H[aB @)
TN
045 MIN.*
|
025 MIN. -C- | SEATING PLANE
021
—— (- —
013
[@]007 M c]aB ®[pE)]
DETAIL"J"  (TYP ALL SIDES)
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81-Ball csBGA Package

Dimensions in Millimeters

Package Diagrams

Cii:i>> | aaa | (4X) (//;\\\

PIN #1 ID FIDUCIAL

LOCATED INTHIS AREA <—@—>

|
]
0660
D000POO0O0
0000POO0OO0

2
o] = VAESEEE i

///\\\ $,¢.15 WlclalB] +
’ g.05@[c A CACACACACACACAC AP
[alaad [c] ;i

=

H

Ay

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 [C| 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 ucBGA Package

Dimensions in Millimeters

PIN #1 1D FIDUCIAL
, LOCATED INTHIS AREA

Sazs] 40 @

51

2]

s

NOTES:

DIDIID A

- N
A \“‘~74//
B
f .
D
- - -
F
G
H
J
VAN
A A,
b @ —w| |a—
//Tobb [C ‘ ‘
S ?.15@][c[a]B]
P.05M|c
. O ACAOA UL O ON ON O Eknli—
[&[dda [c] * *
Ay
UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
DIMENSIONS AND TOLERANCES Al 0.10 _ _
PER ANSI Y14.5M. ’
A2 - - 0.90
ALL DIMENSIONS ARE IN MILLIMETERS. ; 700
D/E . BSC
DIMENSION "b" IS MEASURED AT THE M/N 3.20 BSC
MAXTMUM SOLDER BALI, 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 ~ ~ 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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84-Pin CPGA Package

Dimensions in Inches

Package Diagrams

D — “A- ™ <_%

%A | 008
oJolelelolololelelelo) - R
@@@@@%@@@@@ I Pt o NG
O 000 00 ::_[

0O, | o]0 .
0Jo10) | PEE zz_f
g@g"| '888' T A —
00 obe 89 £
| |90 OO O _
— -@@@@@%@@@@@ _
: i ololofololofolololofo N ! -
e L
100 zl .100

.075

@ .080 MAX. . 045

SEATING PLANE

.016
BASE METAL

SECTION X-X

NOTES:

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

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

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

34



= LATTICE

Package Diagrams

84-Pin PLCC Package

Dimensions in Inches

D3

=]
E==
=]

i il
E3 E3

S

°| MIN,| NOM| MAX

A | 165 | 172 | 180

AL] 09 | 105 | .120

A2] 059 | - | 080 0ol

D | 1.185] 1.19 | 1.195 :

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

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

475

]%3 ” SECTION A-A

NOTES:

ALL DIMENSIONS IN INCHES

DATUM PLANE

ALLOWABLE PROTRUSION IS .010 PER SIDE.

> D> BB -

2

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

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

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

TO BE MEASURED AT SEATING PLANE CONTACT POINT

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF

MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE

DEFINED BY D3/E3

DIMENSION APPLIES TO BASE METAL ONLY

6

Dl

002 [ A-B

007 )] H] A-lB ®[pB)

11

[1]

PIN 1 ID ZONE

]

/

_B-

007 ()] H|A-|B ®[p®)]

/o2 ]AB B

&7 ®[u] a8 B[p@)]

DETAIL "J"

-

E El |:
A []
A

|

[ R R B A

s .

(N-4PLACES)

D/E

ESPAN

C- * O [.004 | C
SEATING PLANE ‘ A A ‘ 020
(MIN)
~—D2E2 —=l=—DoE2
_AB-
D-
032
==t e~ &l ®lH[ A8 ®[pE)
T
1045 MIN.
025 MIN. [
_C- | SEATING PLANE
021
] 021
013
[$]007 ®[c][aB ®[pE)]
DETAIL")"  (TYP ALL SIDES)
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Package Diagrams

84-Pin QFN Package

Dimensions in Millimeters

2X

Ao [e[A]

[A] D
2X

N ([0.15 [C | B

JEN

PIN1ID

SEATING
PLANE

NOTES:

> B B -

m

TOPVIEW

/ VEWA
/ \
T
e o rensmsmenenems o j
N /
\
AN

~ -

SIDE VIEW T

[
\ K}
7

AN 1 /1/
ANy ///A1

-

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.

PIN #1 ID FIDUCIAL

PKIKCERE YANE

D2 LOCATED IN THIS AREA
0.10 C[A[B
UyUUUU 8y
A36 [ BUUUUU )ZB £A|
[ 827 il
=)
-
=)
-
=)
-
DD
=2 = E2
D a
- d
D a
- d
DD a d
D a
[ B9 ETS 5
wp w00 Mfﬂ 00 gmi % o10 @lcAls
| |

84X

84X

BOTTOM VIEW

Lot Ol | "
HARN
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 0.70
e 0.50 BSC
£ 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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Package Diagrams

100-Ball caBGA Package

Dimensions in Millimeters

Al BALL I.D. _ _

10 9 8 7 6 5 4 3 2 1 IDENTIFIER
- ~
O00O0OO0OOOOO a
O00O0OO0OOOOO 5
:W O00O0OO0OOOOO c
O00O0OO0OOOOO b
_ __@OQOO+OOOOO e
} 0000000000 |-
OO0O0O0O00OOOO G
E OO00O0O00OOOOO 1
—OoOO0O00000000 3
Ti@COOOIOOOOO,_,_ x
I — ~—{ <]
*H—E
b @ —e |—-—
/\$¢.15®0A|B|
: 9 .on@c //| bbb | C

&Q ddd [c

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DIDIAD RN

—

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

SYMBOL MIN. NOM MAX.
A 1.30 1.40 .50
Al 0.31 0.36 .41
A2 0.99 1.04 .09
D/E 10.00 BSC
M/N 7.20 BSC
S 0.40 BSC
b 0.40 0.46 .52
e 0.80 BSC
aaa - - .10
bbb - - .10
ddd - - .12
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Package Diagrams

100-Ball csBGA Package

Dimensions in Millimeters

Al BALL I.D.
IDENTIFIER \

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

VAR

A A,

$

00000000000000 |+ —
000000000000 00 |=
000 o |-
OO0 O D

00 o |:
00 00 |-
O 0 00 |=

- o0 - + OO0 H [ﬁ]
OO0 00 J
[0X@) 00 X
00 | 00 |:
000 000 |
©0000000000000 |+
000000000000 H | —-
|
IE, —
— '
b @
/\ N RO ENE [7Tems e ]

3 .05 ®]|c

!

AW U U W U U U U U U U U U U A —

éii2>>c3 ddd |c iﬁ

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM [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 DA

H

Ay
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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100-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

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

;
@

IRl LA

iz 7 won Ic ] ILH

2 .10
A A AN A AN A AN AN
A ddd | ¢ Y * f f

Q
b
w

>

Q

IS OPTIONAL.

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.50 1.70
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 1.10 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 11.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 9.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.50 BSC
PRIMARY DATUM AND SEATING b 0.40 0.55 0.70
PLANE ARE DEFINED BY THE SPHERICAL
e 1.00 BSC
CROWNS OF THE SOLDER BALLS.
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.25
ddd - - 0.20
& EXACT SHAPE AND SIZE OF THIS FEATURE
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Package Diagrams

100-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

[OP VIEW

BOTTOM VIEW

SEE DETAIL "A"

PLANE

(N-0)x —| |~ e
SEATING \\
/]

[
—c- I . 1

b
[@]o.12®][c]a-B] D]

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

—I— 0.40 MIN.

0.1
R. MIN.

0° MIN.

DETAIL "A"

0.13/0.30 R.

GAGE PLANE

b —I LEAD FINISH (N 0.10)C f

SECTION B - B c < et

-

BASE METAL

NOTES:

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

N}
o

ALL DIMENSIONS ARE IN MILLIMETERS.

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

o~
o

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND El1
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.

Zﬁx EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL.

=]

0-7°
f[=— 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
E1l 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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100-Pin TQFP Package Option 1: MachX02, MachXO

Dimensions in Millimeters

Package Diagrams

PIN 1 INDICATOR (DIO-ZOIC[ A-B [D‘lOOX

MARKING
- ORIENTATION

Pﬂ&

AHAAAARARAAARARRAARA

[ |

all

[ ]

|
ARARAAAARAAAARAAARARAAARAR

]
N

[=>

TOP VIEW

4X lC)[O.ZO[H[A—B [D BOTTOM VIEW

SIDE VIEW

SEE DETAIL 'A'

b —e=
SEATING PLANE
l@[ o.20@[ C[A—B [D
GAUGE PLANE
A A2
+\ 1z
LEAD FINISH |
o) 0.19 € * B
N 0.20 MIN.—™ 0-70
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 ANSI Y14.5 - 1982.
A2 1.35 1.40 1.45
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D 16.00 BSC
& 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. B 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 b1 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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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 o 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

|

GAUGE PLANE
A A2
IR,
. \
aloosf } I‘ B 7 i
Al O020MIN. — 0-7°
L
ETAIL A 1.00 REF.
SYMBOL MIN. NOM. MAX.

A - - 1.20

Al 0.05 - 015

A2 0.95 1.00 1.05

D 16.00 BSC

D1 14.00 BSC

E 16.00 BSC

3 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 0.09 015 020

cl 0.09 0.13 0.16
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Package Diagrams

120-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP

SEE DETAIL "A"

-1 % — {2
I

b

SEATING
PLANE

BOTTOM VIEW

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

.20 MIN.
0° MIN.
DETAIL "A"
0.13/0.30 R.
GAGE PLANE

(| 0.10[cC

LEAD FINISH

]

SECTION B - B < $
| N i
b—
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.

Zﬁ& EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL.

~— 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 csBGA Package

Dimensions in Millimeters

Package Diagrams

PIN #1 1D FIDUCIAL

LOCATED IN THIS AREA <—E—>

— B | !

2

& @.15W[c[a]B]
3 2. 05®]|c . GAGAGAGAGAGAGAGAGAGACE
[a[aad Jc] * *
Ay
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES Al 0.10 _ _
PER ANSI Y14.5M. .
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS. y .
D/E .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 SEATING e 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL - ~ 0 10
CROWNS OF THE SOLDER BALLS. aaa :
bbb - - 0.10
BILATERAL TOLERANCE ZONE TS 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

121-Ball ucBGA Package

Dimensions in Millimeters

(N

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA <—@—>
AN
N
N o
.
0 A
|
A A
2
s 2 | Lo

/
S
b @ —w| |-
@.15M[c[a[B]
//13\\ $'¢.05 M)|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.

IPAAD AN

Amddd ] ;

]

()L)L)L)h)&)h)&)L)L)&L________*

H

A,

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

D/E 5.00 BSC
M/N 4.00 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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Package Diagrams

128-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

o
i

SEE DETAIL "A"
SEATING

PLANE
w-0x ~{=1e]
LR

b

BOTTOM VIEW

(2] 0.20[ 5] 2-B [p] 4x

DETAIL "A"

0.13/0.30 R.

GAGE PLANE

bj LEAD FINISH (] 0.10[¢C f

SECTION B - B c o
1 <

bo—]

BASE METAL

NOTES:

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

N}
o

ALL DIMENSIONS ARE IN MILLIMETERS.

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

=~
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.

Zﬁx EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL.

0-7

l~— 1.60 REF.—

SYMBOL MIN. NOM. MAX
A - - 4.10
Al 0.25 - 0.50
A2 3.20 3.40 3.60
D 31.20 BSC
D1 28.00 BSC
E 31.20 BsC
ELl 28.00 BSC
L 0.73 | 0.88 | 1.03
N 128
e 0.80 BSC
b 0.29 - 0.45
bl 0.29 0.35 0.41
c 0.11 - 0.23
cl 0.11 0.15 0.19
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= LATTICE

Package Diagrams

128-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

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

MARKING
ORIENTAION

SEE DETAIL "A"

- b

@ o0.07 ()‘C‘A —B‘D‘

GAUGE PLANE

.

LEAD FINISH
T
C1

=N

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 El1
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.

B
| = ?
0.20 MIN.—™ 0-700
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 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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= LATTICE

Package Diagrams

132-Ball csBGA Package Option 1: MachX02, MachXO, LatticeXP2

Dimensions in Millimeters

Al BALL I.D.

| [E] | IDENTIFIER _"_\\
\

14 13 12 1110 9 8 7 6 5 4 3 2 1
00O O 000 A —
[eJoXoXoXoloXoXoXoXOXOXOXOXO) B
OO0 O 000 c
000 000 D

00O 000 E
00O 000 F

—© 00 000 G
000 + o000 |« L
000 000 J
000 OO0 K
OO0 | 000 L
O00000O0OOO0O0OO0 u
O0000000O0OOO0OO0 N
O00Q00PIOO00O00OO® P —
1
- - / /N
_,7¢1! 4x
b @

AN

o |2:-50@[cas] /bbb [c

A A,

$
!

AW U W W U U U U U U U U U N i —

?.05M@|[cC
[ ddd [c
AN

NOTES: UNLESS OTHERWISE SPECIFIED

ISP R

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.

H

Ay
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

Al BALL I.D.
I IDENTIFIER

!
L]

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

00000000000 O0OO

A
o o |-
O 0000000000 O |c¢
O 0000000000 O |»
O 00 00 O |:=
O 00 0000 00 O |=

0 _00_0000 00 O |:

O 00 0000 00 O |
O 00 0000 00 O |»
O 00 00 O |«
O 0000000000 O |:
O 0000000000 O |
o o |«
o o |-

IDAID R

4

b @

VAR

/\ N EREIO)CIENEY
3 ?.08@][c

[#Topb c ] | ‘

1

A\ U U A U A U U U U U U U U U U S —

Ciii>>c: ddd |c éi

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.

H

Ay

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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Package Diagrams

132-Ball

Dimensions

ucBGA Package

in Millimeters

AN

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

/ \

| Eﬂ i

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

oooooo/

—OO0O000O0
—oO00000
000000

=]

N

N
f

=1
L=

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

VAN

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

NOTES :

DIDIID RN

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

/‘xmddd ] ;

|SACACACACACACACAUAOLOLC EE— *

?

Ay

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

D/E 6.00 BSC
M/N 4.40 BSC
0.20 BsC
b 0.20 0.25 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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133-Pin CPGA Package

Dimensions in Inches

Package Diagrams

> _ ] e Bl reres
ﬁ& A o008 |
PEEOEPEEPOEEEEE®| | jra
PEEEEEEEEOOEOOO® . _ -
PROOPPOCIPECEOO®E o [F2OlEk
0Yol0) ' PEEE —
(o] |G | oYol0) -
| |00 | PO ==_f
000 | 000 , im A _
r %%% %%% 1.440 I
0Yol0) | PO —F"
0Yol0) . PO —
i_@@@@@@@@@@@@@@ —
0060000000 EEE -
19POCOERPEEEOOD| $j*_
| __] .200
— _> ZI .100
— = — ] |- 075
@ .080 MAX. \ .045

.020
¢—

.016
BASE METAL

.0215
.0165

SECTION X-X

NOTES:

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

2. ALL DIMENSIONS ARE IN INCHES.
fo 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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144-Ball csBGA Package

Dimensions in Millimeters

Package Diagrams

i t N[ aaa | (4Xx) A

| ] PIN #1 ID FIDUCIAL 4 — .
Ii, LOCATED IN THIS AREA |l, ‘_@
/ \
1211 10 9 8 7 6 5 4 3 2 1 / \
/ AN
/ AN
000000 Q/ »— %
[e] 000000 :
OO0OO0O0O0O0 c
i OO0OO0O0O0O0 D
—O 00000 / e
—O O0O000O0 F
: q ? = = N - E
OCO0O0OO0O0O0O0OOOOOO G I::I 1 I::I
—O 00000000000 H
* OO0OO0OO0OO0OO00OOOOO 7
OO0OO0OO0OO0O00OOOOO K
OO0O0O0O0O0O0OOOOOO L \
OQOO0O0OPOLOOOYLO M
' ! ) IE'
IE‘ 4x
b @ —w=| |- A A,
$(Z5.15®CA|B| //|bbb _|C * *
3 %.05®|c ! ! *
/4\ U000 00000 UU__ —
[ dda [c] * * *
Ay
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 0.90 1.00 1.10
1. DIMENSIONS AND TOLERANCES A1l 0.15 . .
PER ANSI Y14.5M.
A2 - - 0.85
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 7.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5.50 BSC
i : E MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.25 BSC
PRIMARY DATUM AND SEATING b 0.25 0.30 0.35
PLANE ARE DEFINED BY THE SPHERICAL 0.50 BSC
CROWNS OF THE SOLDER BALLS. € :
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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Package Diagrams

144-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA

121110 9 8 7 6 5 4 3 2

SEERVAN

o]

t——— B ————

000000000000 |=
000000000000 |=
000000000000 |«
000000000000 |»
000000000000 |:
1000000000000 |* . EE:I
000000000000 |«
000000000000 |
000000000000 |-
000000000000 |+
00000000000 |:
? fOO000PO00YQRO |- '
I E
patl Z /N
b @ ax
@ 1225 ®[c]a]B] A A,
3 .10 W|c A,
//|ccc |cC #
// |ppp |C / \
“scoocouoTooooo
] aaa [c * ?
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. A2 0.30 0.50 0.70
B/C 11.00 11.60 12.20
DIMENSION "b" IS MEASURED AT THE
MAXTMUM SOLDER BALL DIAMETER, D/E 13.00 BSC
PARALLEL TO PRIMARY DATUM M/N 11.00 BSC
PRIMARY DATUM AND SEATING 5 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 on ~ ~ 020
TO EACH SIDE OF THE PACKAGE BODY.
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE cce _ _ 0.35
6 IS OPTIONAL.
ddd - - 0.20
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144-Pin TQFP Package

Dimensions in Millimeters

Package Diagrams

PIN 1 INDICATOR

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

[c[o.2dH[2-B

o]

ARARRARARRARARARAARARARARAANARAR |

RRARRRARRRARARAA
LR R ERL

LRI

SEE DETAIL "A"

GAUGE PLANE

$J¢ b SEATING PLANE A

@ 0.08 @[ClA -B lDl

T

£ N|o.os|C

B
LEAD FINISH Al 0.20 MIN.™"] “ m
T "

1.00 REF.

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

EXACT SHAPE OF EACH CORNER IS OPTIONAL.
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Package Diagrams

160-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

-
2.

SEE DETAIL "A"

-4y x =] [~ <]
IR

b

SEATING
PLANE

LEAD FINISH

]

i
SECTION B - B T < ?
bo—]
BASE METAL
NOTES:

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

N}
o

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.

Zﬁx EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL.

BOTTOM VIEW

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

0.20 MIN.

0° MIN.

DETAIL "A"

0.13/0.30 R.

GAGE PLANE

(] 0.10[C

=— 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 160
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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176-Pin TQFP Package

Dimensions in Millimeters

Package Diagrams

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

r4‘:'—> [(]o.2dH[a-B

N

N SAAARRRRRRRAGERREARAARD
= 0

/B
% MARKING

= —
[ ]

o]

ARRRARARARRRRRRRRARARARAARRRARR

AAAR

ORIENTATION

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

BB R R R EEEL

} L R

>4

A 4X SEE DETAIL "A"

J\/ AAann A anan e anennr
GAUGE PLANE
SEATING

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

B TSR e

|-+

(No.og|c f B f
LEAD FINISH a1 0.20 MIN —— 0-70
b
‘ L
’ 1.00 REF.
[e]
‘ v(; €1
, DETAIL "A"
b —=
1
BASE METAL
SECTION B - B
SYMBOL MIN. NOM. MAX.
A - - 1.60
NOTES :
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. A2 1.35 1.40 1.45
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 26.00 BSC
& DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D1 24.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. E 26.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1
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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184-Ball csBGA Package

Dimensions in Millimeters

Package Diagrams

| — | ALEAIL I.D. __ [ aaa ]
- ] - TDENTIFTER \\ - D
14 13121110 9 8 7 6 5 4 3 2 1 \\ @
0
(oJoJoJoXoXoJoXoXoXoXoXoXoXe) A ——7— |
(oJoJoXoXoJoXoXoXoXoXoXOXOXO] B
(oJoJoXoXoJoXoXoXoXoXoXOXOXO] c
[oJoJoXoXoJoXoXoXoXoXoXOXOXO] D
(OXOXOXO) (0X©) O00O0 E
O0O0O0O OO0OO0OO 0000 F
O000000000000O00 G
- 566000600000060 |+ L[ - - - - [=]
O0O0O0O OO0 0000 J |
O0O0O0 O|O O00O0 K
(oJoJoJoXoXoJoLoXoXoXoXoXoXe) L
0000000000000 M
0000000000000 N \ |
©O00QO00PIOOOOOYPY P —
: 1

|
i

. VA

b A A
/\ NEBE SR 755 1c] .
3 2.05@[C | | +

[ 1 _
A A AT AT A A = A A W A WA T A T A A W A = Smmmm"——
[ ddd | C Tf
/N

NOTES: UNIESS OTHERWISE SPECTFTED SYMBOL MIN. NOM. MAX.
A 1.20 1.35 1.50
1. DIMENSIONS AND TOLERANCES _ _
PER ANSI Y14.5M. Al 0.16
A2 - - 1.34
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 8.00 BSC
DIMENSION "b" IS MEASURED AT THE
& MAXIMUM SOLDER BALL DIAMETER, M/N 6.50 BSC
PARALLEL, TO PRIMARY DATUM C 3 0.25 BSC
PRIMARY DATUM C 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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Package Diagrams

196-Ball csBGA Package

Dimensions in Millimeters

Al BALL I.D.

\
M IDENTIFIER \

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

VAR

0000000000000 0 A -
0000000000000 0 B
00000000000 OOO c
0000000000000 0 D
0000000000000 0 E
0000000000000 0 F

_OOQQOOQQOOOOOO ¢ Eﬂ
000000000000 0O0 i
0000000000000 J
0000000000000 K
0000000000000 0 L
000000000000 0O0 u
0000000000000 N
000000 PIOOOOOHY » —

Il
(<] — =
—i =]

b @

/\ N RGO ERE #Tebb Tc
3 @.08@][c

NOTES :

AP RN

1

A\ U U A U A U U U U U U U U U U S —

éjsammc é

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.

H

Ay

SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.15 - -
A2 - - 0.85

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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208-Ball ftBGA Package

Dimensions in Millimeters

Package Diagrams

I — | Al BALL I.D. ____ L
I B IDENTIFIER \ B 2
6 14 12 10 6 4 2 N\
513 11 9 7 5 3 1 N\ | 5
I \,
N |
O0OO0OO0O0O0O0O0OO0OO0OO0OO0OOO0O0OO0O |-2 — O |
O0OO0OO0O0O0O0OO0OO0OO0OOOO0O0OO B
O0OO0O0O0O0O0OO0OO0OO0OO0OOOOOO c |
O0OO0O0O0O0O0OO0OO0OO0OO0OO0O0OOO D !
O0O0O0 OO0O0O0 E |
0000 0000 F .
O0O0O0 [eNeNeNe] OO0O0O0 G |
—© O O O OO00O0 OO0OO0O0 H
0000 00,00 0000 |3 I:N:I |’ EE]
OO0OO0O0 o O|O (o] O0O0O0 K
OO0OO0O0 ! O0O0O0 L
0000 | ocooo u .
[oxeoNeoNoNeoNoNoNeHoNONONONONONONG] N
OO0OO0O0OO0OO0 O|O O0OO0OO0O0OO0OO0 P !
O0OO0O0O0O0O0IOOOOOOOO R
OO0 q OO0 |O OO0O0O0 O |[—r1——
El | — <_|E|
_>| ax @
b @ —w A A,
[#.25@[c[a]B] ‘
/3\ & ERTIOIE //Tbbb [C I | .

S CAVAVAVAVAVAVAVACAAVECEC AR © N @ m—

AN H

Ay

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.25 1.40 1.55
1. DIMENSTONS 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
MAXTMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM s 0.50 BSC
PRIMARY DATUM [C] AND SEATING b 0.40 | 0.50 | 0.60
PLANE ARE DEFINED BY THE SPHERICAL . 0 Boc
CROWNS OF THE SOLDER BALLS. c :
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.25
ddd - - 0.12
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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= LATTICE

Package Diagrams

208-Ball fpBGA Package

Dimensions in Millimeters

NOTES:

SHBB

(

Al CORNER

INDEX AREA N\

©®000000000000000@
0000000000000000 |-
0000000000000000
0000000000000000 |-
0000 0000 |-
0000 0000
0000 0000 0000
——16000_ 0000 0OOO |«
0000 0000 0000
0000 0000 0000
0000 | 0000
0000 0000 |»
00000000/00000000 |
L6000000000000000 |-
L60000000|00000000 |=
[OO0000PO00000RA |-

3
=
o
e
Q

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

SYMBOL MIN. NOM MAX.
A 1.30 1.70 2.10
Al 0.30 0.50 0.70
A2 0.30 0.50 0.70

B/C 14.80 15.30 15.80
D/E 17.00 BSC
M/N 15.00 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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l.l. LATTI CE Package Diagrams

208-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

-
2.

BOTTOM VIEW

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

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE
w-0)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 : N N B “ 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
L 0.45 | 0.60 | 0.75
OF THE PACKAGE BY 0.15 MM.
6.0 SECTION B-B: N 208
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE o 0.50 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.17 - 0.27
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
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
Zf& 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

ii Em;mu)/?\
| |
| 14 ] | COCATED I T AREA (o] A
7/
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 / N\ .
! // N\
e A
ooooooo%é f— /4
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0000000 .
L 9000000 .
— 1 9000000 :
f 0000000 %d/F .J//
0000000 s |
- 8 66660606 M/H [v] _ _ _ (=]
0000000QPOOO00000 |-
0000000H000000O |«
0000000H000000OO |:
0000000H0000000 |
0000000DPO000000 |
0000000POO00000 |=
000ﬂooo oo??ooo N
[
= wleN
|
b @ |

/3\ g]ﬂ //Tpbb [C ‘ *

%

UUUUUUUUUUUUUUU—f

A,y

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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Package Diagrams

256-Ball caBGA Package

Dimensions in Millimeters

Al CORNER
| INDEX AREA

|
T
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000000000000 |3 Eﬂ
oooloooooooo K
00000000000 |1
00000000000 u
oooloooooooo |
00000000000 P
00000000000 |k
oow®ooooo0 ®——r1—L
|

O00O000000O0O0O0O0O0O0O0
O0O0O000000O0OO0O0O0O0O0OO0
mnoloNoNoNoNoNoNoNoNoNoNoNeNoNONe]
O00O000000O0O0O0O0O0O0O0

(0] é é 00000 ®OO0O0O000

——

={<]

—= =]

b @ —ei

/3\ NEREOENE

//| bbb |C

VAN

A A,

#

@.08|C

| | ¥

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

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

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

Dimensions in Millimeters

Package Diagrams

(4X)
Al BALL I.D. o[ aaa |

IDENTIFIER AN <—E -b

A\,
\,
6 14 12 10 8 6 4 2 N\
| 5 13 11 9 7 5 3 1 N\

| \,
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O0OO0OO0OO0OO0OO0O0OOO0OO0OO
O0OO0OO0OO0OO0OO0OOOO0OO0OO
O0O0O0O0O0O0O0OO0O0O0O0O0OO0
[oNeNeNeNoNoNoNoNoNoNo RO RO RO NN F
[oNeNeNeNeNoNoNoNONONORONORONONC]

00O
[oNeNe}
000 | ¢
o000
oo

Tﬁ
®
o
o
o
o
o
|o
o
o
o
o
o
o
o
o
o

O0O0O0O0O0O0O000O00O0O0O0O0O | v
OOOOOOOO|OOOOOOOO K

—
|

[oNeNoNoNoNoNoNoHoNoNoRoRORONON0) L
OOOOOOOOlOOOOOOOO M

i [oNeNeNoNoNoNoNoHoNoNoRoRORONON0] N
—GOOOOOOO|OOOOOOOO P
OO O0O0O0O0000000O0O00O0 R

? OOO%OOO |OOOOO O |—r

E ! —— <—E

_, ax (:5

b @ —m

A
/3\ o[CZ Q] [ZTems Ic ] tot
. [

IUUUUUUUUUUUUUUULT’

@Qddd c l '

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.25 1.40 1.55
1. DIMENSTONS AND TOLERBNCES N 0. 30 _ _
PER ANSI Y14.5M,
A2 - - 1.25
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 17.0 BSC
DIMENSTON "b" TS MEASURED AT THE M/N 15.0 BSC
MAXTMUM 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
e 1.00 BSC
CROWNS OF THE SOLDER BALLS.
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.25
ddd - - 0.12
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

Ay
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= LATTICE

Package Diagrams

256-Ball ftBGA Package Option 2: LatticeECP3

Dimensions in Millimeters

Al CORNER
INDEX AREA

——

1
|
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oloooooo000
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100000000,
00000000
00000000
00000000
00000000
00000000
0000000
0000000
0000®®0

—=—{<]

[eXeXe}
(eX6)

0000000

OééOOOOO
O000O0OO0OO0
O00O0O00O0O0
O000O00O0O0

o
@]
(@]

@)

T__
L
-

— ]

/

//| bbb _|C

b¢—>

2.25@|c[a]]

BAN

/N[

@.10M|[cC

A
|

| 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.

IDIID RN

Il)U\JL)U\JK)U\JK)U\JL)U\JLL__?__

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

Package Diagrams

256-Ball ftBGA Package Option 3: MachX0O2

Dimensions in Millimeters

Al BALL I.D.
IDENTIFIER

S
)

— —
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O0O0O0O0OO0O00O0O0OO0
[oxeNe] q [exeNe] |O [oxeNe]

O000000000O0O0O00OO
OC00000000D0OD0O0OOOO
O000000000D0OOOOOO

O
O
(0]
(0]
(0]
(0]
O
O
O
O
O
O
O
(0]
(0]
(0]

—

i

|
oy

b @ —w|
/3\ NEREOIENE

Z.10®™|c // bbb |C

_

A

$

Az

|_ 1

U UO0UUUUUU0U0U0U0U000__— — —

&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.

IDIDID R

H

Ay

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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Package Diagrams

256-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER —
INDEX AREA N 4x)  [Dfaaa |
AN B
N\,
\,
\\
AN
N\ B
\\ [————— B ————
©000000000000000 |+
0000000000000000 |:
0000000000000000 |-
0000000000000000 |=
000606000000000000
0000000000000000 |:
0000000000000000 |-
H00000000,00000000 |+
00000060000000000 |-
0000000000000000 |+
00000000[00000000 |-
00000000:00000000 |»
00000000[00000000 |+
60000000100 000000 |:
©60000000[00000000 |-
Q000000000000 |-
=] Z /N
b @ —e —_— 4x
N ?.25 W][c[a]s] A A,
3 @.10 W[c * A,
//|ccc |c
//Tobb_|cC / \ — | i
Sooooaooooaooooa
[ add [c * ?
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 14.80 15.30 15.80
DIMENSION "b" IS MEASURED AT THE D/E 17 00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 15.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 5 50 o co 5 70
CROWNS OF THE SOLDER BALLS. . . ‘
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
6 IS OPTIONAL. cce - - 0.35
ddd - - 0.20
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= LATTICE

Package Diagrams

256-Ball

Dimensions i

SBGA Package

n Millimeters

——

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

=y

L
i

0000000000000 0O00O0O0O0O (a
0000000000000 0O0OOO0O0OO (B
0000000000000 0O0OOOO0O |c
000000000000 00000000 [p
[e)eXeXe] 0000 [k
0000 0000 |F
0000 0000 (e
0000 0000 |u 5
0000 0000 (g
9000 + 0000 (x
0000 0000 |u
0000 0000 (u
0000 0000 |wn
0000 0000 (»
0000 0000 (r
0000 0000 (T
0000000000000 0O0OOO0O0O (u
rOOO00000000000000000O0 (v
rOOO00000O000000000000O0 (w
QOO0OO000000HPOOOO0000 O |y
E ‘

b @ —— —_—

/\ @ % .30@|[c[a]B]
3 ? .15M|c
A,
//| bbb |C
A
c

A

Al BALL I.D. __
IDENTIFIER \\

-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.

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 BsSC
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

e s I
: Al BALL I.D. __
IDENTIFIER A
20 18 16 14 12 10 8 6 a 2 \ [ ———————— B ——————————
19 17 15 13 11 9 7 5 3 1 \\
O000000000O0OOOOOOO0OO0 |~ \‘\
O000000O00O0OOOOOOOOOO |- N
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O000000O00O0OOOOOOOOVO | @)
[eXeXoXe] OO0O0O0 | =
O00O0 OO0O0O0 |~
[eXeXoXe] OO0O0O0 |¢
0000 O00O0 |=
[eXeXoXe] [eXoXoXe] O0O0O0 |9
—19O 000 _ O_O+OO O00O0 |« c
O00O0 0000 OO0O0O0 |t
0000 coloo 0000 |
O00O0 | OO0O0O0 |~
[eXeXoXe] 1 OO0O0O0 |»
[eXeXoXe] | OO0O0O0 | =
[eXeXoXe] ' OO0O0O0 |
OOOOOOOOOO'OOOOOOOOOO v
FOOOOO0OO0O00000O000OO0O0OO000 |v
—OOOOOOOOOO!OOOOOOOOOO W
COOOOOOOOO'OOOOOOOOOO ¥
E i
bQ)—» |et—— 4X
o [2-300clals] a
3 P .1s@|c A,
A,
//| ccc |c
//| bbb |C
L \WAWAWIWIWAWIWiWiWIWiWIWiWIWiAWiWiWiW AW !
(2] ada [c ? ? f
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.80
1. DIMENSIONS AND TOLERANCES a1 0.50 0.65 0.80
PER ANSI Y14.5M.
A2 0.28 0.54 0.80
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 23.80 24.30 24.80
DIMENSION "b" IS MEASURED AT THE D/E 27.00 BSC
i : i 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. ccec - - 0.35
ddd - - 0.20
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284-Ball csBGA Package

Dimensions in Millimeters

Package Diagrams
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ko BVAN

- S
N
b @ —w| |—-—
7/ oob C ‘
o [2.15@[c[a[B] | |
3 ¢.05 C [ | *
™ ddd |c * *
AN
A,
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES a1 0.15 - -
PER ANSI Y14.5M.
A2 - - 0.85
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 12.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 10.50 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM S 0.25 BSC
PRIMARY DATUM [C| AND SEATING b 0.25 | 0.31 | 0.37
PLANE ARE DEFINED BY THE SPHERTICAL 0 50 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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Package Diagrams

320-Ball SBGA Package

Dimensions in Millimeters

Al BALL I.D.
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(Gl il illdl 227
AR .gy=-_-
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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.

DDA ID R

.. e
|

uuuuuuuuuuuuuuuuuuuuuu\lT T

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

D/E 31.00 BSC
M/N 29.21 BSC
s 0.635 BSC
b 0.60 | 0.75 | 0.90
e 1.27 BSC
o} 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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Package Diagrams

324-Ball ftBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM [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.

IDIID RN

H

Ay

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
0.50 BSC
b 0.50 | 0.60 | 0.70
e 1.0 BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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= LATTICE

Package Diagrams

328-Ball csBGA Package

Dimensions in Millimeters

Al BALL

IDENTIFIER

| (1]

OOOOO%"H—m—

Il
&oooooooo$oooooooo -a —
000000000900 0000000 | &
000000000QO00000000 | ¢
0000 0000 | o
0000 oooo%oooo 0000 | =
0000 0000POO0OO 0000 | ¢
0000 0000QOO000 0000 | ¢
0000 0000QOO000 0000 | *
0000 ooooioooo 0000 | ¢
—o-6G0—eC Goee -066G6 |« [v]
0000 0000QOO000 0000 | :
0000 0000QOO000 0000 |
0000 oooo%oooo 0000 | »
0000 000000000 0000 | ¢
0000 0000QOO000 0000 | &
000000000Q0O00000000 | ¢

{ ooooooooo%ooooooooo v
F000000000PO0000000O0 | v

T——ueo 000000QO0PPO0000GT i ——

H —»‘

b o

| e

[Blzza ] @0 ZCB
\
0

HH@IHEEEEHJ
[2.05®[c]

éCEBg;wd c é[

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.

AP

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

Al CORNER
INDEX AREA 1\
| (] |
20 18 16 14 12 10 8 6 4 2
| 19 17 15 13 11 9 7 5 3 1
é OO0OO0O0O0O0O0O0 O‘O 0000 A -
OO0OO0O0O0O000O0 OIO 0000 B
O0OO0O0OQO0O0O0OO0O0
O00O0 O‘O 0000 D
O00O0 OIO 0000 E
|

0000000

O00O000O0
O0OO0O0000O0
O0OO0O0000O0
O0OO0O0O0 0000
O0O0O000000O0
O0O0O0O00000O0
O0O0O0O00000O0
O0O00O0000O0 TP—

]
|
,i
I
!ooo
00O
olooo
00O
'ocoo
‘ooo
I
I
I
=
==}

O0O0O000000O0
O0O0O000000O0
FO00000000O0

é é O00O000®O

O0OO0O0 OO0OO0OO0OO

OO0OO0O0OO0O0O0OO0OO0O0

—® 000000000

? OO0OO0OO0O0O0O00O0
=l

O0OO0O0O 00000
00000

—® 000000000

L
i

?.08®M|cC

//|bbb [C

(4X)

tlt

/3\ P CREIOIEEEL

éiiEBC:ddd c éi

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

EECAVAVAVAVAVAVAVAVACAVAVAVAVEACRCRCRY u4¢L:____*

H

Ay

SYMBOL MIN. NOM. MAX.
A - - 2.00
Al 0.25 - -
A2 0.65 - -

D/E 17.0 BSC
M/N 15.2 BSC
S 0.40 BSC
b 0.40 | 0.45 | 0.50
e 0.80 BSC
aaa - - 0.15
bbb - - 0.20
ddd - - 0.20
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= LATTICE

Package Diagrams

352-Ball SBGA Package

Dimensions in Millimeters

Al BALL I.D.

’_—E——‘ IDENTIFIER

25423220 W65 UB LU BT 65 431

00000000000000000000000000 [
00000000000000000000000000 |2
00000000000000000000000000 |¢
00000000000000000000000000 |[o
Q0Q 000 |=
0000 6000 [*
0000 0000 |[¢
0000 0000 |«
0000 0000 |[q

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

000 + 0000 |[u
6000 0000 |e
0000 0000 |[x
0000 0000 |z
0000 0000 |[o
0000 0000 |v
0000 0000 v
0000 0000 ¢
0000 0000 [m
0000 0000 |
00000000000000000000000000 [ac
000000000000l0000000000000 |
000000000000[0000000000000 |as
QO0000000000POO00000000 P

b @ — |-

@ .30 M |c[a]B]
/3\ ¢ 2 .1s@[c

A,

/bbb c

(4X)< 5 )

VA

A2A

A-A SECTION VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSTI 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.

DRI AD R

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

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

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
Q 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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= LATTICE

388-Ball BGA Package

Dimensions in Millimeters

Package Diagrams

Sy E
Al BALL I.D.
r—E—ﬂ IDENTIFIER \
I
% w0 m w1 a6 w a1 s 6 4 2
P T TR T O T
00000000000000000000000000 | »
00000000000000000000000000 | =
00000000000000000000000000 |«
00000000000000000000000000 | »
o000 000 | = o
0000 0000 | »
0000 0000 |
0000 0000 | =
0000 0000 | s
0000 0000 | x
0000 000000 0000 | =
0000 000000 0000 |«
0000 Q0QP00 0000 | c
6000 6o0looo 0000 | »
0000 ooolooo 0000 | =
0000 000000 0000 | =
0000 0000 | v
0000 0000 | v
0000 0000 | =
0000 0000 |«
0000 0000 | m
000 0000 | =
0000000000000000000000000O0 |
HOO00000000000l000000000000O0 | »
HOOO00000000000000000000000O0 |
QOOO000000000POOOO0O000000PPO | »

1
|
|
4
:

b @ — |a—

. a[B] a A,
//:\\ ® ? .1s@][c A

[ oes [c] AAeeele #i

AT T

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

Q
3
©)

Q

A 1.90 2.80 3.25

DIMENSIONS AND TOLERANCES

Al 0.50 0.65 0.80
PER ANSI Y14.5M.

A2 0.28 0.54 0.80

ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 29.80 31.80 33.80

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 31.75 BSC

D/E 35.00 BSC

PRIMARY DATUM AND SEATING S 0.635 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.

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

o
(<)
o
o
o
N
(6]
(<]
©
o

ddd - - 0.20
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= LATTICE

388-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER —
INDEX AREA \\

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

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

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

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

.
?
&
g

>

?

a
>
El

b @ —
/3\69

s[s
N
o |

o8

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

|
[NF=E ik

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 19.30 19.80 20.30
DIMENSION "b" IS MEASURED AT THE b/E 23.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 21.00 BSC
PRIMARY DATUM AND SEATING 5 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 5 50 | 0 co | 5 70
CROWNS OF THE SOLDER BALLS. : : .
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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= LATTICE

Package Diagrams

416-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA

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

/\ N EEEO]EIEEL
3 ?.10 ®[c

// bbb _|C

//|ccc |c

(@]
H

BVAN

/

(fiis (A[daa [c éi

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

SHED - -

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

432-Ball SBGA Package

Dimensions in Millimeters

———|

MW WM B UBVU N WU KB UD WU I BT E 5 421

Al BALL I.D.

0000000000000000000000000000000|a
00000000000000000000O0000000000O0|=
00000000000000000000O0000000000O0]|c
00000000000000000000O00000000000|D
0000 O000|=
Q000 [eXoXeXe]
0000 O00O0|s
0000 000O0|=
0000 0000|s
0000 O000|x
0000 O00O0|n
0000 O000|x
0000 O000|n
0000 O00O0|»
0000 O000|r

+ 0000|r
0000 O00O0|u
0000 O00O0|v
0000 OO0O0O0|w
0000 O000|¥
0000 Q000 |an
0000 OO00O0|as
0000 0000 |ac
0000 Q00O |a
0000 Q000 |ae
0000 Q000 |ar
0000 Q000 |ac
f©O00000000000000 0000000000000 |ar
Hf©O00000000000000PO00000000000000|ar
0000000000000009000000000000000 [
0QO0000000000000YPO0000000000QPQPO0 AL

A-A SECTION VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b"

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

—

IDENTIFIER

//| bbb |C

IS MEASURED AT THE

TO EACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE

IS OPTIONAL.

] ddd [c Y

FHS
SYMBOL MIN NOM MAX.
A - - 1.70
Al 0.50 0.65 0.80
A2 0.80 0.90 1.00
D/E 40.00 BsC
M/N 38.10 BSC
S 0.00 BSC
b 0.60 ‘ 0.75 ‘ 0.90
e 1.27 BSC
Q 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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= LATTICE

484-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER —
INDEX AREA \ (4%)
N\
] A
L \
| |— g - (5]

22 2120 19 18 17 16 15 14 13 12 11 10 8 8 7 6 5 4 3 2
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000006066606666660655060
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0000000000000000006660

0000000000000 000000000
-@OOOOOOOOOQQOOOOOOOOOO
00000000000 0O00O00000O000
0000000000000 00000000
0000000000 0I0OOOO0OO000
0000000000000 O0O00O0O00O
0000000000000 O00000000
0000000000000 O0O0O0O000
0000000000 0I0OOOO0OO000
0000000000000 O0O0OO000

0000000000000 0000000

&gimeooOOOOOOOOOOOOOOOOOOO
QOO

=]
@]
=1

O000000POOOO0000PHO |=

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

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

Lyt
N it

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANST Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 19.30 19.80 20.30
DIMENSION "b" IS MEASURED AT THE D/E 23.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 21.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 5 50 | 5 6o | .70
CROWNS OF THE SOLDER BALLS. : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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= LATTICE

516-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER
INDEX AREA

-
I‘ M 7I
| L]
®owomomomom oo o ow w8 s a2 - . - [e]
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0000 9000 | - 7
0000 0000000000 0000 | -
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s38¢  gessdssess  gsse)
10000 0000000000 9000 |+ [ OPTIONAL FEATURE \) . -
5000 00000100000 0000 | - (HEAT SINK)
0000 0000000000 9000 | v
0000 00006000000 0000| -
0000 0000000000 0000 | «
0000 0000000000 9000 | - \
0000 0000 |
0000 0000 | ya
0000 0000 | = U
0000 9000 | /
10000 0000 | ~
0000 0000 | = _
000000000000000[000000000000000 |
000000000000000000000000000000 | v
000000000000000[000000000000000 |~ |
A0006006006060600606060000009P6 |—u —— |
e e = s VAR
4X

/\ NERTIO|ENE
3 ?.10 @[c

// bbb |C / \

&Qddd c

A,
A
//|ccc |c + 1

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSTONS AND TOLERANCES a1 0.30 0.50 .70
PER ANST Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 25.80 27.55 29.30
DIMENSTON "b" TS MEASURED AT THE D/E 31.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 29.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
i E PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. o 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

672-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER _
INDEX AREA

0000000000000 000000O0O0O000 a — 3
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-OOOOOOOOOOOOObOO 000000000 | #
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OOOOOOOOOOOOObOOOOOOOOOOOO Az ’
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. ee Loa

/\ N EEEO]EIEE
3 ?.10 ®|c

A,

A
A,

[(#]cce Jc ] *

// [ bbb / \

@I_I&I_IL

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 23.80 24.80 25.80
DIMENSION "b" IS MEASURED AT THE D/E 2700 BSC
i : E MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 25.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL o 0 50 | 060 | .70
CROWNS OF THE SOLDER BALLS. . . .
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cec - - 0.35
ddd - - 0.20
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= LATTICE

676-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER &
INDEX AREA
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000000 0000000000 000000 | =
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——F900000 ___ 0000Q00000 000000 | = Eﬂ e =
500000 0000000000 000000 |
000000 0000000000 000000 | v
000000 0000000000 000000 | v
000000 0000000000 000000 | «
000000 0000000000 000000 |
000000 | 000000 | =
000000 ' 000000 | =
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000000 000000 |
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F©00000000000000000000000000000 |  #
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S N !
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fe 0 8 LA

w1 VAEEEE , ‘ t Li
Ciiis T ii LWUUUUTERﬂﬂWIUEtERﬂﬁIGDtKHﬂBﬂRﬁTEEiy_(

NOTES: UNLESS OTHERWISE SPECTFTED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSTONS AND TOLERANCES a1 0. 30 0.50 0.70
PER ANST Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 25.80 27.55 29.30
DIMENSTON "b" IS MEASURED AT THE /B 31.00 BSC
MAXTMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 29.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL ; 5 50 | 5 o0 | " 70
CROWNS OF THE SOLDER BALLS. : : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
TS OPTIONAL. cee - - 0.35
ddd - - 0.20
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= LATTICE

Package Diagrams

676-Ball fcBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA

0000000000000 e
0000000000000 0O0 | &
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00,0000000000000 AB
(efe]
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(efe]
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000,0000000000000 | » [E]

OO0OO0O0O0000000O0 | =&
0000000000000 AD
0000000000000 | 2=
0000000000 POO | —=rr

O000000000000I0O0O00O00O000000
O00000000000O0O0O00O000000

5] ]
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b @—e— —-—

INEl

//|ccc |C

// bbb |C

@.25W]|c
//{;\\ $'®.1o() C

BII D

&Qdddc

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

SYMBOL

MIN. NOM.

MAX.

A

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

o

.50 BsC

0.50 | 0.60 |

1.00 BSC

aaa

.20

bbb

.25

ccc

.35

ddd

o |lo|o | o

.20
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= LATTICE

Package Diagrams

680-Ball fpBGA Package

(with or without Internal Heat Spreader)
Dimensions in Millimeters
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Al CORNER
INDEX AREA

// bbb _|C

(f———— B —————

apEs

/ OPTIONAL FEATURE

\ &HBAT SINK) / C
\ /
\\\\ //,/
N 7

éii>>c3ddd c ii

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE

MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM

PRIMARY DATUM AND SEATING

PLANE ARE DEFINED BY THE SPHERICAL

CROWNS OF THE SOLDER BALLS.

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

EXACT SHAPE AND SIZE OF THIS FEATURE

IS OPTIONAL.

SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
Al 0.30 0.50 0.70
A2 0.40 0.60 0.80

B/C 29.80 30.30 30.80
D/E 35.00 BSC
M/N 33.00 BSC

S 0.50 BSC

b 0.50 | 0.60 | 0.70
e 1.00 BSC

aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.20
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= LATTICE

Package Diagrams

680-Ball fpSBGA Package

Dimensions in Millimeters

Al BALL I.D.
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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.

DI

@ &

B ]
[x] E
AR
A A,
) N
B & SEATING PLANE
SYMBOL MIN. NOM MAX.
a - - 1.70
Al 0.45 0.53 0.60
V] 0.90 0.98 1.05
D/E 40.00 BSC
M/N 38.00 BSC
s 0.00 BSC
b 0.50 | 0.65 0.80
e 1.00 BSC
o) 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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= LATTICE

900-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER
INDEX AREA (4x)
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NOTES: UNLESS OTHERWISE SPECTFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSTONS AND TOLERANCES 2l 0.30 0.50 0.70
PER ANST Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSTONS ARE IN MILLIMETERS.
B/C 25.80 27.55 29.30
DIMENSION "b" IS MEASURED AT THE /B 31.00 BSC
MAXTMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 29.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
i : E PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. o 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
TS OPTIONAL. cce - - 0.35
ddd - - 0.20
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= LATTICE

1020-Ball Organic fcBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER
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T Tl

™
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NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 2.52 3.12 3.82

DIMENSIONS AND TOLERANCES

Al 0.30 0.50 0.70
PER ANSI Y14.5M.

A2 1.24 REF

ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 31.10 | 32.00 | 32.90

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

D/E 33.00 BSC

M/N 31.00 BSC

PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
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

DI E

ddd - - 0.20
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= LATTICE

Package Diagrams

1020-Ball Organic fcBGA Package Rev. 2

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

IR

SYMBOL MIN. NOM. MAX.
A 2.55 2.90 3.25
Al 0.40 0.50 0.60
A2 1.20 REF
B/C 32.40 | 32.60 | 32.80
D/E 33.00 BSC
F/G 24.50 | 24.60 | 24.70
M/N 31.00 BSC
S 0.50 BSC
b 0.50 | 0.60 | 0.70
e 1.00 BSC
aaa - - 0.20

bbb - - 0.25
ccc - - 0.35
ddd - - 0.20




= LATTICE

1036-Ball ftSBGA Package

Dimensions in Millimeters

Package Diagrams

Al BALL I.D.

IDENTIFIER
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A-A SECTION VIEW

SYMBOL MIN. NOM. MAX.
A - - 1.80
NOTES: UNLESS OTHERWISE SPECIFIED
Al 0.40 0.55 0.70
DIMENSIONS AND TOLERANCES

PER ANSI Y14.5M. A2 0.90 0.98 1.10

ALL DIMENSIONS ARE IN MILLIMETERS. D/E 45.00 BSC

M/N 43.00 BSC

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

DI E

b 0.50 | 0.65 | 0.80

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

ddd - - 0.20
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= LATTICE

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

Dimensions in Millimeters

Package Diagrams
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AN f
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 2.55 2.90 3.25
1. DIMENSIONS AND TOLERANCES 1 0.35 0.50 0.65
PER ANSI Y14.5M. : ’ ;
A2 1.20 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 34.25 | 34.50 | 34.75
DIMENSION "b" IS MEASURED AT THE D/E 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 33.00 BSC
i j PRIMARY DATUM [C| AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.50 | 0.60 | 0.70
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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= LATTICE

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

Dimensions in Millimeters

Package Diagrams
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NOTES:

B

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.

SYMBOL MIN. NOM. MAX.
A 2.80 3.15 3.50
Al 0.35 0.50 0.65
A2 1.20 REF
B/C 34.30 | 34.60 | 34.90
D/E 35.00 BSC
M/N 33.00 BSC
S 0.50 BSC
b 0.50 | 0.60 | 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.23
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= LATTICE

1152-Ball Ceramic fcBGA Package

Dimensions in Millimeters

Package Diagrams
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NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 4.00 4.60 5.20
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.
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 | 5 60 | .70
CROWNS OF THE SOLDER BALLS. : : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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= LATTICE

1152-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams
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NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
Al 0.30 0.50 0.70

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

A2 0.40 0.60 0.80

ALL DIMENSIONS ARE IN MILLIMETERS.

B/C 29.80 30.30 30.80

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

D/E 35.00 BSC

e 1.00 BSC

BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20

bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35

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

ddd - - 0.20

Note: Depopulated ball locations are
M12, M23, ACl2, and AC23.
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= LATTICE

Package Diagrams

1156-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
INDEX AREA

21 1715 13 1

000000000000000000000000 |+~
00000000000000000

NOTES :

Q

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
Al 0.30 0.50 0.70
A2 0.40 0.60 0.80

B/C 29.80 30.30 30.80
D/E 35.00 BSC
M/N 33.00 BSC
S 0.50 BSC
b 0.50 | 0.60 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.20
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= LATTICE

1704-Ball Organic fcBGA Package

Dimensions in Millimeters

Package Diagrams
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NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 2.55 2.90 3.25
1. DIMENSIONS AND TOLERANCES a1 0.35 0.50 0.65
PER ANSI Y14.5M.
A2 1.20 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 41.70 42.00 42.30
DIMENSION "b" IS MEASURED AT THE D/E 42 .50 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 42.50 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. cce - - 0.35
ddd - - 0.23
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Package Diagrams

1704-Ball Ceramic fcBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL

MIN.

NOM.

MAX.

DIMENSIONS AND TOLERANCES il

.30

PER ANSI Y14.5M. Al

o

.30

o

.50

ALL DIMENSIONS ARE IN MILLIMETERS. A2

.30

D/E
DIMENSION "b" IS MEASURED AT THE

42.50 BSC

MAXIMUM SOLDER BALL DIAMETER, M/N
PARALLEL TO PRIMARY DATUM

41.00 BSC

0.50 BSC

PRIMARY DATUM AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL b

.50

| 0.60

CROWNS OF THE SOLDER BALLS.

1.00 BsC

BILATERAL TOLERANCE ZONE IS APPLIED aaa

TO EACH SIDE OF THE PACKAGE BODY.
PACKAGE BODY TNCLUDES SUBSTRATE AND LID. bbb

MAXIMUM OFFSET: 0.20 mm —

]

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

L
i
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Package Diagrams

Revision History

Date Version Change Summary
- - Previous Lattice releases.
October 2006 01.0 Added 64-pin TQFP and 1704-ball fcBGA package diagrams.
January 2007 01.1 Added Marking Orientation text for all TQFP packages (1.0 mm and 1.4 mm thick).
June 2007 01.3 Added 1036 ftSBGA package diagram.
October 2007 01.4 Revised 1036 ftSBGA package diagram. Removed 1036 fpSBGA.
November 2007 01.5 Added 1152-ball fpBGA package diagram.
April 2008 01.6 Added 64-ball csBGA and 144-ball csBGA package diagrams.
November 2008 01.7 Added 64-ball ucBGA and 132-ball ucBGA package diagrams.
December 2008 01.8 Added 32-pin QFNS, 48-pin QFNS and 64-pin QFNS package diagrams.
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).
May 2009 02.0 Added new 256-ball caBGA and 256-ball ffBGA (Option A) packages.
December 2009 02.1 Revised 256-ball caBGA package to specify correct JEDEC reference number.
February 2010 022 Revised 256-ball caBGA nominal solder ball diameter from 0.5 mm to 0.45 mm to better

match actual dimension.

Added new 1020-ball Organic fcBGA rev.2, 1152-ball Organic fcBGA, and 1704-ball

March 2010 02.3 Organic fcBGA package drawings. Removed obsolete 492-Ball BGA 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.
October 2010 02.5 Added 208-ball ffBGA 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.
May 2011 027 Qgﬁﬁg MachXO2 to the list of applicable products for the 256 ftBGA Option 1 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.
October 2011 02.9 Added 328-ball csBGA package.
October 2011 03.0 Added 49-ball WLCS package and updated 25-ball WLCS package.
December 2011 03.1 Updated WLCS package offering.
February 2012 03.2 Updated document with new corporate logo.
March 2012 03.3 Added new 32-Pin QFNS Package Option 2 for MachX0O2. Moved 32-pin QFN (punch
) singulated) package drawing to new Package Archive Appendix.
July 2012 03.4 Added 676-ball fcBGA package.
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.
Nomenclature change — “iICE40 100-Pin TQFP Package Option 2” changed to “iCE40
September 2012 036 1400-Pin VQFP Package Option 2”.
October 2012 03.7 Revised 324-ball ftBGA package drawing.
November 2012 03.8 Added iCE40 to the list of applicable products for the 32-pin QFNS Option 1 package.
February 2013 03.9 Added 184-ball csBGA package.
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Package Diagrams

Appendix A. Package Archive

32-Pin QFN (Punch Singulated) Package

Dimensions in Millimeters
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TOP VIEW
AENEE
2X ox
] az BOTTOM VIEW
‘ A
\ i /\
I | f—i M |o.08|c
/ SIDE VIEW A3 AL
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 . . .
A FEATURE IS OPTIONAL. 1.25 2.70 3.25
E2 1.25 2.70 3.25
ﬁ DIMENSION b APPLIES TO PLATED e 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
° - - 12
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