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= LATTICE

Package Diagrams

March 2017 Data Sheet
16-Ball WLCS Package Option 1: iCE40 LP
Dimensions in Millimeters
PIN #1 ID FIDUCIAL A
LOCATED IN THIS AREA 4%
AN
4 3)2 1 J_IEI A
A|0O0I0®
B oo+oe}4—{ o
c|lOO0O0O0O
D IPOIP®
-]
BOTTOM VIEW E
E1l
TOP VIEW
A .16 xob
Es‘ﬂl‘sl
[2.015 @[] A
O 0O00
M| ccc | C
4 * *
Ay
SIDE VIEW
REF. Min Nom. Max.
NOTES : A 0.413 | 0.452 | 0.491
1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. Al 0.122 | 0.152 | 0.182
b 0.188 | 0.218 | 0.248
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 1.40 BSC
E 1.48 BSC
/A DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER D1 1.05 BSC
PARALLEL TO PRIMARY DATUM C. El 1.05 BsC
e 0.35 BSC
/\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE aaa 0.03
SPHERICAL CROWNS OF THE SOLDER BUMPS. ccc 0.03
r - 0.175 -
/A BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE S - 0.215 -

PACKAGE BODY.

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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= LATTICE

Package Diagrams

16-Ball WLCS Package Option 2: iCE40 UltraLite™

Dimensions in Millimeters

——={ sbE

‘ 4 3le 1
A TOOl0 &
bD B |O OO &
> c 0000
b 909 @

BOTTOM VIEW j
A 16 X ob <—|E|

Hma
[6 ece @[T El

NOTES:

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

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

PARALLEL TO PRIMARY DATUM C.

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

SPHERICAL CROWNS OF THE SOLDER BUMPS.

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

PACKAGE BODY.

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

\
\

N

A (4X)

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




= LATTICE

20-Pin (300-Mil) CERDIP Package

Dimensions in Inches

Package Diagrams

(DATUM A)
/-

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

)
N

QI}) N ITITIIITI i

SEATING PLANE

[

|
|
SIDE VIEW b2 Ai ¢
| |
I i
b [=—E2 =
[@l-0m0 @[cals]
WITH
LEAD FINISH
BASE METAL
4X b3
SECTION Z-Z {f§
DETAIL A
X INCHES
NOTES: 1
. | MIN. | NOM. | MAX.
1. DIMENSIONING AND TOLERANCING PER A - - 1200
ANSI Y14.5M. Al .015| - -
A2 .140]| - .175
2. ALL DIMENSIONS ARE IN INCHES. b |.015] - .023
bi| .015| .018| .021
ZZEX MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2| .045| - .065
.060 INCHES FROM THE LEAD TIP. b3| .023| - .045
c | .o08]| - .014
DIMENSIONS D AND E1 INCLUDE ALLOWANCE FOR GLASS c1| .o08| .010] .012
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH. D | .942] .950] .970
E | .308] - .325
5. DIMENSIONS A, Al AND L ARE MEASURED WITH THE E1| .280| .288| .296
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-003. B2 300 REF
E3| .325] - | .a10
6. E3 IS TO BE MEASURED AT THE LEAD TIPS. - 100 BSC
L |.125] - | .200
ALLOWED LEAD TIP POSITION RANGE. N 20




l.l. LATTI CE Package Diagrams

20-Pin LCC Package

Dimensions in Inches

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

.050 f

(3 PLACES)

L (19 PLACES) —= ~—— Al

4T|<—A

BOTTOM VIEW

: 030 RADIUS

,~ .o050
(TYPICAL)

SIDE VIEW
A2 e

NOTES : M INCHES
1. DIMENSIONING AND TOLERANCING PER MIN. MAX.
ANSI Y14.5. A | .054 .074
Al| .064 .089
2. ALL DIMENSIONS ARE IN INCHES. A2 | .007 .015
B | .022 .028
A DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION D | .342 :358

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

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

e .050 BSC

L | .042 .058
L1]|.075 .095




= LATTICE

20-Pin PLCC Package

Dimensions in Inches

Package Diagrams

[#].007 ©[H] A8 ©[DE)]

6

Dl

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

BOTTOM VIEW

S|
- PIN 1 ID ZONE

— | |— A |
[
N =

] |

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

>

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

gV

’

.

%] MIN| NOM| MAX DETAIL "J"
A | 165 | 172 | .180 /
A1].090 | 105 | .120 DE
A21.062 | - | 083 01 SIDE VIEW
D | 385 | 390 | 395 |—‘OT—| 0105
DI 350 | 353 | 356 i ; {0075

141 [ 155 | 169 0125 TH-
D2 .0075 A * - | A
D3 075 T Al
E | 385 | 3% | 395 | 018 R
El| 350 | 353 | 356 013 +
E2 | 141 | .155 | .169 -C- [&].004 [ ]
075
I]::IS I SECTION AA SEATING PLANE | A A | ( 1812101\1 :
l—p2E2 —=l=—D2E2
NOTES:
ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y 14.5M-1982 -A-B-

ALL DIMENSIONS IN INCHES

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

.032

92 ST Ol as QoG]
DATUMS AND TO BE DETERMINED WHERE CENTER LEADS N
EXIT PLASTIC BODY AT DATUM PLANE

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

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

ALLOWABLE PROTRUSION IS .010 PER SIDE. .025 MIN. ,C_| SEATING PLANE

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

DEFINED BY D3/E3
[#]o7 ®[c[as B[pE)]

DETAIL "J" (TYP ALL SIDES)

DIMENSION APPLIES TO BASE METAL ONLY

> BB




.l. LATTI CE Package Diagrams

20-Pin Plastic DIP Package

Dimensions in Inches

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

z AN

\ A2 A

ST on
L

/e\
T2l A - [ea]
7 eB

)

—

-C-

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

L PLANE

SIDE VIEW 1 4x

~=—D
[@loo @Ic] A

— l——ec

NOTES: DETATL A

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

THE PACKAGE SEATED IN JEDEC SEATING N = 20
PLANE GAUGE GS-3 5
A DIMENSIONS D, D1 AND E1 i INCHES N
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. » o,
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 | ./ MIN.| NOM.| MAX. =
& E AND eA MEASURED WITH THE LEADS CONSTRAINED Al - - -210 | 4
TO BE PERPENDICULAR TO DATUM - All .015 - - 4
A eB AND eC ARE MEASURED AT THE LEAD TIPS A2| .115 | .130 | .195
WITH THE LEADS UNCONSTRAINED. b | .014 | .018 | .022
N IS THE MAXIMUM NUMBER OF LEAD bi|.014 | .018 | .020
POSITIONS. b2|.045 | .060 .070 10
9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED c | .o08 | .010 | .014
TO EASE INSERTION cl|.008 .010 .011
b2 MAXIMUM DIMENSION DOES NOT D |.980 | 1.030] 1.060 | 5
INCLUDE DAMBAR PROTRUSIONS. DAMBAR D1].005 | - R 5
PROTRUSIONS SHALL NOT EXCEED .010 E | .300 | .310 | .325 6
A DATUM PLANE -H- COINCIDENT WITH THE BOTTOM E1| .240 | .250 | .280 5
OF LEAD , WHERE LEAD EXITS BODY e .100 BSC
eA .300 BSC 6
eB| - - .430 7
eC| .000 - .060 7
L |.115 | .130 | .150 4




= LATTICE

24-Pin (300-Mil) CERDIP

Dimensions in Inches

Package Diagrams

(DATUM A)
- 5

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

Jom L

|
SIDE VIEW I !
=~ E2 —]
WITH
LEAD FINISH
(c)
BASE METAL
SECTION Z-Z /)
% INCHES
NOTES: %
. | MIN. | NOM. | MAX.
1. DIMENSIONING AND TOLERANCING PER A - - .200
ANSI Y14.5M. Al| .015] - -
A2 .140| - .175
2. ALL DIMENSIONS ARE IN INCHES. b | .015 - .023
bi| .015| .018 | .021
A MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2| .045| - .065
.060 INCHES FROM THE LEAD TIP. c | .o08| - .014
ci| .008| .010| .012
DIMENSIONS D AND El1 INCLUDE ALLOWANCE FOR GLASS D [1.242(1.2501.270
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH. E | .308]| - .325
E1| .280] .288| .296
5. DIMENSIONS A, Al AND L ARE MEASURED WITH THE E2 .300 REF
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-003. E3| .325] - | .a10
e .100 BSC
6. E3 IS TO BE MEASURED AT THE LEAD TIPS. L | .125] - | .200
N 24
ALLOWED LEAD TIP POSITION RANGE.




l.l. LATTI CE Package Diagrams

24-Pin Plastic DIP

Dimensions in Inches

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

>
N
»

|‘| L:_

PLANE A
b2 —=[€]

b 1 WHEW ‘

~=—D1 4x

b
Slon ®lc] A

—— L—ec

NOTES : DETAIL A

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

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

THE PACKAGE SEATED IN JEDEC SEATING N = 24
PLANE GAUGE GS-3. :

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

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

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

A N IS THE MAXIMUM NUMBER OF LEAD bil.014 [ .018 [ .020
POSITIONS. b2[.045 ] .060 | .070 [ 10

9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED c |.o008 | .010 [ .014
TO EASE INSERTION c1[.o008 [ .010 | .011
b2 MAXIMUM DIMENSIONS DOES NOT D |1.230[ 1.250[ 1.280] 5
INCLUDE DAMBAR PROTRUSIONS. DAMBAR D1|.005 | - - 5
PROTRUSIONS SHALL NOT EXCEED .010 E | .300 | .310 | .325 | &

A DATUM PLANE -H- COINCIDENT WITH THE BOTTOM E1|.240] .250 [ .280 [ 5

OF LEAD , WHERE LEAD EXITS BODY e .100 BSC
eA .300 BSC 6
eB| - - 430 | 7
eC|.o000 - .060 7
L |.115 | .130 | .150




l.l. LATTI CE Package Diagrams

24-Pin QFNS Package

Dimensions in Millimeters

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

£
f
=l

SRUENY

PIN 1 ID AREA

E2

AN n ﬂﬁ%i\

(UU[UUT

\/ ndlhon
B (@* .
G ERERAN

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

/ L LA
!E { ] / \ A
— / f \ J

/ I |
AN 7/ l ¢ ‘ 1
S - \ 1 /

SIDE VIEW 01 Y |o.oglC A

SEATING \ /
PLANE \ /

NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A 0.80 0.90 1.00
PER ANSI Y14.5M.
Al 0.00 0.02 0.05
2. ALL DIMENSIONS ARE IN MILLIMETERS.
A3 0.2 REF
3. DRAWING CONFORMS TO JEDEC MO-220, VARIATION VGGD-9. D 4.0 BSC
D2 1.05 ‘ - ‘ 2.45
EXACT SHAPE AND SIZE OF THIS
Zﬁl FEATURE IS OPTIONAL. E 4.0 BSC
E2 1.05 - 2.45
ii DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN b 0.18 0.25 0.30
0.15 AND 0.30 mm FROM TERMINAL TIP.
e 0.50 BSC
Zﬁl APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.45 0.50 0.55




= LATTICE

25-Ball WLCS Package (0.40 mm Pitch)

Dimensions in Millimeters

Package Diagrams

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREAN

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

2
00POG ‘ "
ocoboo+—

6660
o00d00

H O Q w o

OOﬁ)O

A 25 X ¢b
M i - — &

TOP VIEW 7x
BOTTOM VIEW

———

// | bbb |C |
ENCrrte ; Uuuuu—?_
[C] A
Ay
SIDE VIEW
Notes: REF. Min. Nom. Max.
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. 21 g:iig 8:;32 gzgég
2 ALL DIMENSIONS ARE IN MILLIMETERS.
/A DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER o 0.220] 0.250] 0.280
PARALLEL TO PRIMARY DATUM C. D 2.492 BSC
/A\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE B 2.546 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 1.60 BSC
E1 1.60 BSC
e 0.40 BSC
aaa 0.025
bbb 0.060
ccc 0.015
ddd 0.150
eee 0.050

10



= LATTICE

25-Ball WLCS Package (0.35 mm Pitch)

Dimensions in Millimeters

Package Diagrams

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

11



= LATTICE

28-Pin LCC Package

Dimensions in Inches

Package Diagrams

TOP VIEW

i
-

.030
X 45

.050 f
(3 PLACES)

L (27 PLACES)

R

.030

/_ .050

RADIUS

(TYPICAL)

L1 A2 — Lﬁ SIDE VIEW
BOTTOM VIEW D

=
NI

ZZEX . INCHES
% | MIN. MAX.
NOTES: A | .054 .074
Al| .064 .089
1. DIMENSIONING AND TOLERANCING PER 22| .007 015
ANSI Y14.5.
B | .022 .028
2. ALL DIMENSIONS ARE IN INCHES. D | .440 :460
D2 .300
D4 | .370 .403
DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION - 240 260
OF .010 INCHES MAXIMUM ABOVE THE DIMENSION SHOWN > - 300 -
NOT TO EXCEED .005 INCHES MAXIMUM PER SIDE. -
E4]| .370] | 403
e
FLATNESS TOLERANCE IS .004 INCHES PER INCH. . 050 BSC
L | .042 .058
Li| .075 .095

12



= LATTICE

Package Diagrams

28-Pin PLCC Package

Dimensions in Inches

-AB- |

BOTTOM VIEW

=]
==

E3 E3

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

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

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

EXIT PLASTIC BODY AT DATUM PLANE

TO BE MEASURED AT SEATING PLANE

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

> BB B>

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

>

DIMENSION APPLIES TO BASE METAL ONLY

CONTACT POINT

LOCATED AT TOP OF MOLD PARTING LINE AND

DATUMS AND TO BE DETERMINED WHERE CENTER LEADS

; BOTTOM POINT OF

[#]or @[H[r8 O[pO)]

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

m
|

T LT T T

$loo7 O[H[as O[O

.

/1 o002 a8 ©
FTo Gl xe G0 NAPLACES
DETAIL"J" 7
D/E SIDE VIEW

EPAN

* ™ [.004 | C
SEATING PLANE ‘ A A ‘ 020
(MIN)
le—D2/E2 —=f=—DuE2
_A-B-
-D-
032
==t 0o~ (21007 O[H[ A8 ©[p@)]
A
045 MIN.
(.
025 MIN. “C-_ | SEATING PLANE
_J 021
f-— ———
013

[©o7 W[c[rs O[O

(TYP ALL SIDES)

DETAIL"J"

13



= LATTICE

28-Pin Plastic DIP Package

Dimensions in Inches

Package Diagrams

NOTE:

1 CONTROLLING DIMENSION: INCHES

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

TOP VIEW 3 ALL END LEADS IN THIS FAMILY ARE 1/2 LEADS
4 DIMENSION A, Al, AND L ARE MEASURED WITH THE
N/2 1 -c- PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-3
|-\_| I_n_l I_n_l I_n_l I_n_l I_n_l I_n_l I_n_l I_n_l I_n_l I_n_l I_n_l I_n_l I_rl 5 D AND E1 DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR PROTRUSION. MOLD FLASH AND

PROTRUSION SHALL NOT EXCEED 0.010

C El 6 E AND eA MEASURED WITH THE LEADS
CONSTRAINED TO BE PERPENDICULAR TO PLANE A

7 eB AND eC ARE MEASURED AT THE LEAD TIPS

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

N ZERO OR GREATER

8 N IS THE NUMBER OF TERMINAL POSITIONS

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

“ ” YM INCHES
Il 1 B
I % Il % MIN. NOM.| MAX.
-l A - - .180
e C A, .o15] - j
e - A A,| .120 | .135 .150
c B |.o014| .018 | .o022
~—— € ——= Bi| .045 | .050 | .060
B.| .030| .040| .045
c | .oo8| .o10| .015
D |1.345 1.365| 1.385
-B- D D1 1.300 BSC
E | .300| .310]| .325
SEATING PLANE 5 g:a .275 | .285 | .295
.100 BSC
\ = — €. .300 BSC
\ €:| - - .430
“A- J €| .o00| - .060
? U L |.110] .130]| .150
A1 4 N 28
|
4x
A—
el
SIDE VIEW
| @0'015® alB|c|
0.010®| A

14



= LATTICE

Package Diagrams

28-Pin SSOP Package

Dimensions in Millimeters

@] 015 ®[c[2@ [ @)

| [*+—Db

i
!
}

BASE METAL

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

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

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

A TO BE DETERMINED AT THE SEATING PLANE

A

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
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30-Ball WLSC Package

Dimensions in Millimeters

Package Diagrams

A (4%)
[ Lo e -
| 3432 N t
DO QO BOla ™~
00QOO| s
| looooo] ¢
L1oo O Q| » D@i] [ﬁ]
= O OO| E
eH [p000 e
i‘ i<
A
A 30 X ¢Io/ 2] | E
R ie]
DEADBUG VIEW LIVEBUG VIEW
A
A - ONOJORONO) f f
[ ccc
SIDE VIEW A
Notes

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

A DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER REF. Min. _ Nom. _ Max.
PARALLEL TO PRIMARY DATUM C. A - - 0.600
A\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE Al 0.140 - -
SPHERICAL CROWNS OF THE SOLDER BUMPS. b 0.230 | 0.260 | 0.290
BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE D 2537 BSC
PACKAGE BODY. = 5114 BSC
D1 2.00 BSC
El 1.60 BSC
e 0.40 BSC
sD - 0.26 -
SE - 0.27 -
000 0.030
ccc 0.050
ddd 0.015
eee 0.050
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Package Diagrams

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

Dimensions in Millimeters

[AH——

N MONoas [c|B

A\

PIN 11D AREA

TOP VIEW

TN
VIEW A

- /

SIDE VIEW ~

SEATING
PLANE

NOTES: UNLESS OTHERWISE SPECIFIED

1. DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL.

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

> B> v

A APPLIES TO EXPOSED PORTION OF TERMINALS.

PIN #1 1D FIDUCIAL

LOCATED IN THIS AREA

D2
L -] "
32X
TUTUU
MR\
D)
Sh \‘é
.} (e
) (e
<4
Aaohdlonnn

X
?

A\

.JLb$mmmmm:ZL

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
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l.l. LATTI CE Package Diagrams

32-Pin QFN Package Option 2: MachXx02™

Dimensions in Millimeters

>
D2 PIN #1 ID FIDUCIAL A
2% (CORNER CHAMFER)
L
™05 [ C|B 19X p2
[quoapuon /
1 1
/\ = =
PIN 1 ID AREA g E
E2
- + O
- -
- =
-
\3/ ATOLMO0M0N
! el
TOP VIEW S NG EAN
045 Tf& BOTTOM VIEW
PN N
/ s N
VIEW A %
/ N / VIEW A \\ A
' | / \
Lo ! o / f Y
/ \ / { ; }
N -
SIDEVIEW “~_ -~ ‘0 o= » SJoos [] /5\
SEATING \ T f /
PLANE \ /
AN /
S Al
A3
SYMBOL | MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 0.50 055 0.60
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 3 02 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 50BSC
EXACT SHAPE AND SIZE OF THIS D2 3.10 ‘ 320 ‘ 3.30
/ i \ FEATURE IS OPTIONAL. E S0 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 035 ‘ 0.40 ‘ 0.45
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= LATTICE

Package Diagrams

32-Pin QFN Package Option 3: MachX02 SG32C

Dimensions in Millimeters

2X
0 0015
[A}4—0
D2
o PIN #1 ID FIDUCIAL A
L A (CORNER CHAMFER)
Aoas(c|B 32x‘| r 32
. [PUUUUUUT
= 1
A > L=
PIN 1 ID AREA g g
) + d
- g
> g
— (. J C
\/7M AMMNNNN
= S
El /( b [ [010@[CIAlE /a\
045 TYP BOTTOM VIEW 005®@|C
/’__‘\\\
v N
y VIEW A \\ A
/ \
# 1
{ |
\ —:.——‘ ‘ / [0.08]C
. = ,
EATING \ /
PLANE \
AT
TTA3
SYMBOL | MIN. NOM. MAX .
NOTES: UNLESS OTHERWISE SPECIFIED A 0.50 0.55 065
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 3 0.2 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 5.0 BSC
A EXACT SHAPE AND SIZE OF THIS D2 3.40 | 3.50 | 3.60
FEATURE IS OPTIONAL. = 5 0 BSC
A DIMENSION b APPLIES TO PLATED E2 3.40 3.50 3.60
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30 mm FROM TERMINAL TIP. b 0.18 0.25 0.30
0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
0.35 | 0.40 | 0.45
6.

JEDEC REFERENCE MO-248 AND DR-4.2
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36-Ball ucBGA Package Option 1

Dimensions in Millimeters

Package Diagrams

A AN

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

M A

b @ —w| |-

=
@]

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

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

36-Ball ucfBGA Package: iCE40 Ultra™

Dimensions in

F’

BOTTOM VIEW

Millimeters

/N

PIN # ID FIDUCIAL
LOCATED IN-THIS AREA
, HTHS AR B
/ \
/ \
\
6 5 43 2 1 /// ~ B
V- ~
® 0 O] » ™~
S | _
l® 0 O c
00000 0| ] H
eYoYolleXoXolE
elelcllelcIcll
J TOP VIEW ij
- L_. ax
b @ —{ |-
2 .15M[C[A[B] A, A
/3\ MEREH)E $2$
// bbb |C

NOTES:

IDADIDEN

\
//<;\\ OO OO0
(A& [C] _Fj

SIDE VIEW

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

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

36-Ball WLCS Package Option 1: iCE40 Ultra

Dimensions in Millimeters

BOTTOM VIEW

——~{5bE]

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

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

2. ALL DIMENSIONS ARE

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

PARALLEL TO PRIMARY

/\ PRIMARY DATUM [C]AND
SPHERICAL CROWNS OF

/A BILATERAL TOLERANCE
PACKAGE BODY.

IN MILLIMETERS.

DATUM

SEATING PLANE ARE DEFINED BY THE

THE SOLDER BUMPS.

ZONE IS APPLIED TO EACH SIDE OF THE

PIN #1 ID FIDUCIAL

LOCATED IN THIS AREA

\
.

TOP VIEW
A\ (4%)

[

T

SIDE VIEW

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

E 2.078 BSC

D1 1.75 BSC

El 1.75 BSC

e 0.35 BSC

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

ccc 0.030

ddd 0.015

eee 0.050
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36-Ball WLCS Package Option 2: MachXO3™

Dimensions in Millimeters

Package Diagrams

BOTTOM VIEW TOP VIEW
LOCATED IN THIS AREA
AN
6 5 413 21 '_IE' AN I%l D\ oaa|C
»[00O0 ™~ 2x
8 (O0O0
I store ma LY o]
» [OOO0' 00O
E[OO00O00O0
F ,GDOO|O@O
[
A\36 X b / J c »—[5]
dod @[C[A[B] g [E] o
¢ -
eeeM|C = Oaaa|C]
== 2x
A
755 [C |
| | |
(JC U
1A SIDE VIEW
NOTES: REF. Min. Nom. Max.
1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. A 0.510 0.543 0.576
Al 0.167 0.196 0.225
2. ALL DIMENSIONS ARE IN MILLIMETERS. b 0.239 0.266 0.319
D 2.487 BSC
A DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER E 2.541 BSC
PARALLEL TO PRIMARY DATUM|C] D1 2.00 BSC
ELl 2.00 BSC
A PRIMARY DATUMAND SEATING PLANE ARE DEFINED BY THE e 0.40 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. sD _ 0.244 _
sE - 0.271 -
aaa 0.025
bbb 0.060
ccc 0.030
ddd 0.0150
eee 0.050
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Package Diagrams

36-Ball WLCS Package Option 3: LIFMD™

Dimensions in Millimeters

BOTTOM VIEW

PIN # ID FIDUCIAL

LOCATED IN THIS AREA

\
.

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

A 36 X ob J <—B

NOTES :

1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.

2. ALL DIMENSIONS ARE IN MILLIMETERS.

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

PARALLEL TO PRIMARY DATUM|C]

/\ PRIMARY DATUM AND SEATING PLANE ARE DEFINED BY THE

SPHERICAL CROWNS OF THE SOLDER BUMPS.

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

PACKAGE BODY.

i NN

A (4X)  TOP VIEW

1
[l

QO 000Q0O

A ccclc

5M - 1994.

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

44-Pin JLCC Package

Dimensions in Inches

BOTTOM VIEW

Al

DETAIL A
SIDE VIEW _\\\\;7//—\\\\

} “A-

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

2. ALL DIMENSIONS ARE IN INCHES.

3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL.

.020 MIN.

(N PLACES)

[©]. 010 [ ]

’Z

B—
B2 w.‘
L1 i
L2

|

R

L}} |

——

DETAIL A

Y'..WI?IZT\E FINISH
Vel b
c fg\ c1
|
T\BASE METAL
SECTION B-B
S
Y“B INCHES
°. | MIN. MAX.
.\ .115 - .190
Al .065 REF
B .013 - .023
Bl .013 - .020
B2 .022 - .035
¢ .007 - .013
ci .007 - .010
D/E .675| .690| .700
D1/E1 | .620 - .660
D2/E2 .500 BSC
D4/E4 .630 BSC
L .005 - -
L1 .020 - -
L2 .025 - -
o) .003 - -
R .020 - .040
N 44
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