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16-Pin Plastic DIP Package

Dimensions in Inches
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NOTES: DETAIL A
1. CONTROLLING DIMENSION: INCH.

2. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M

3. DISTANCE BETWEEN LEADS INCLUDING DAMBAR
PROTRUSIONS TO BE .005 MINIMUM.
A DIMENSIONS A, Al & L ARE MEASURED WITH
THE PACKAGE SEATED IN JEDEC SEATING N = 16
PLANE GAUGE GS-3. 5
é\ DIMENSIONS D, D1 AND E1 W INCHES :
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. s LN
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 x| 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 bl|.014 | .018 | .020
POSITIONS. b2[.045 | .060 | .070 | 10
9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED b3|.030 | .039 | .045 | 10
TO EASE INSERTION c | .oo8 | .o10 | .014
bl MAXIMUM DIMENSION DOES NOT c1|.008]| .010 .011
INCLUDE DAMBAR PROTRUSIONS. DAMBAR D |.735 | .755 | .775 | 5
PROTRUSIONS SHALL NOT EXCEED .010 D1].005 | - — 5
A DATUM PLANE -H- COINCIDENT WITH THE BOTTOM E |.300].310 | .325 | 6
OF LEAD , WHERE LEAD EXITS BODY E1|.240 .250 .280 | 5
e .100 BSC
eA .300 BSC 6
eB| - - [ .a30 [7
ecl.o00 [ _ [ .060 [ 7
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Lattice Semiconductor Package Diagrams

16-Pin SOIC Package

Dimensions in Inches

Pinl Identifier
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(@] .25 @[c[20[=Q) 4

[el— Ea— TN
L
[ ) ) = \ * 06 DETAIL A
A
- C -
D
MIN. MAX.
! A | 2.35 2.65
SIDE VIEW
A .10 .30
B .33 .51
C .23 .32
NOTES D 10.10 10.50
E 7.40 7.60
1. CONTROLLING DIMENSION: MILLIMETER
2. DIMENSIONING & TOLERANCES PER ANSI. Y14.5M-1982 e 1.27 BSC
3. DIMENSION "D" DOES NOT INCLUDE MOLD FLASH
PROTRUSIONS OR GATE BURRS. MOLD FLASH, H 10.00] 10.65
PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED 11 7 5
EXCEED .15mm PER SIDE .25 .
4. DIMENSION "E" DOES NOT INCLUDE INTER LEAD FLASH
OR PROTRUSIONS. INTER-LEAD FLASH AND PROTRUSION IJ hd 4 0 1 hd 2 7
SHALL NOT EXCEED .25mm PER SIDE Iq 1'6
5. THE CHAMFER ON THE BODY IS OPTIONAL , IF IT IS NOT
PRESENT , A VISUAL INDEX FEATURE MUST BE LOCATED O@ OOO 800

WITHIN THE CROSSHATCHED AREA.

6. "L" IS THE LENGTH OF THE TERMINAL FOR SOLDERING
TO A SUBSTRATE

7. "N" IS THE NUMBER OF TERMINAL POSITIONS.

8. TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY

9. THE LEAD WIDTH "B" AS MEASURED .36mm OR
GREATER ABOVE THE SEATING PLANE, SHALL NOT EXCEED
A MAX VALUE OF .61lmm.




Lattice Semiconductor Package Diagrams

20-Pin (300-Mil) CERDIP Package

Dimensions in Inches
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BASE METAL

A
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DETAIL A
NOTES: . 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
bl| .015| .018| .021
A MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2 | .045| - .065
.060 INCHES FROM THE LEAD TIP. b3| .023| - .045
c | .o08| - 014
DIMENSIONS D AND E1 INCLUDE ALLOWANCE FOR GLASS c1| .008]| .010]| .012
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH. D | .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. 2 300 REF
E3| .325] - [ .4a10
6. E3 IS TO BE MEASURED AT THE LEAD TIPS. o 100 BSC
L |.125] - [ .200
ALLOWED LEAD TIP POSITION RANGE. - 20




Lattice Semiconductor Package Diagrams

20-Pin LCC Package

Dimensions in Inches

e——— D4 ——=

oLl
.020 T___ __¥ ‘

E2 E4
030 en L
.050 f
(3 PLACES)
L (19 PLACES) — =~ Al

—l—'<—A

-030 RADIUS

050
(TYPICAL)

I

NOTES: 3 INCHES
1. DIMENSIONING AND TOLERANCING PER » | MIN. MAX.
ANST 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 Semiconductor

Package Diagrams

20-Pin PLCC Package

Dimensions in Inches

e
=1

i L il
E3 E3 A
°| MIN,| NOM| MAX

A | 165 | 172 | 180
Al].090 | 105 | .120
A2 062 - 083
D [ 385 | 390 | 395 021
D1 350 | 353 | 336 i 013
D2 | 141 [ 155 | 169 0125
D3 075 .0075 %
E | 385 | 390 | 395 b os
E1| 350 | 353 [ 356 013
E2 | 141 | 155 | 169
E3 075
N 0 SECTION A-A
NOTES:

ALL DIMENSIONS IN INCHES

ALLOWABLE PROTRUSION IS .010 PER SIDE.

> B> B -

§:U

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

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

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

TO BE MEASURED AT SEATING PLANE CONTACT POINT

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF

MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE

DEFINED BY D3/E3

DIMENSION APPLIES TO BASE METAL ONLY
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Lattice Semiconductor

Package Diagrams

20-Pin Plastic DIP Package

Dimensions in Inches
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NOTES: DETAIL A

1. CONTROLLING DIMENSION: INCH.

2. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M
3. DISTANCE BETWEEN LEADS INCLUDING DAMBAR
PROTRUSIONS TO BE .005 MINIMUM.
23 DIMENSIONS A, Al & L ARE MEASURED WITH
THE PACKAGE SEATED IN JEDEC SEATING
PLANE GAUGE GS-3.
g& DIMENSIONS D, D1 AND El
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010
23 E AND eA MEASURED WITH THE LEADS CONSTRAINED
EN
WITH THE LEADS UNCONSTRAINED.
gk N IS THE MAXIMUM NUMBER OF LEAD
POSITIONS.
9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED
TO EASE INSERTION
1 b2 MAXIMUM DIMENSION DOES NOT
DATUM PLANE -H- COINCIDENT WITH THE BOTTOM
OF LEAD , WHERE LEAD EXITS BODY

TO BE PERPENDICULAR TO DATUM[-C— |
eB AND eC ARE MEASURED AT THE LEAD TIPS
INCLUDE DAMBAR PROTRUSIONS. DAMBAR
PROTRUSIONS SHALL NOT EXCEED .010

I\

N = 20

% INCHES -

5 o
| MIN. NOM.| MAX.| "=
Al - - .210 | 4
All .o15]| - - 4
A2| .115] .130 [ .195

b |.014 | .018 | .022
bil|.014 | .018 [ .020
b2|.045 | .060 | .070 10
c |.o08 | .010 | .014
c1[.008 [ .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|.000 - .060 [ 7
L [.115] .130] .150 | 4




Lattice Semiconductor Package Diagrams

20-Pin SOIC Package

Dimensions in Millimeters

Pinl Identifier

D i
hx450 -
‘ H H | SEE DETAIL A hx450
7 [

? L
<::§ - <:;;%%:\:::://) ix:j
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i HH8
TOP VIEW AN /_\4
/
— = |-—3B
@] .25 @[ c| 2@[0) 4
L
\ * o6 L DETAIL A
A
e

MIN.| MAX.
. A A | 2.35 2.65
IDE VIEW
A, .10 .30
B .33 .51
C .23 .32
NOTES D 12.6 13.0
E 7.40 7.60
1. CONTROLLING DIMENSION: MILLIMETER
2. DIMENSIONING & TOLERANCES PER ANSI. Y14.5M-1982 e 1.27 BSC
3. DIMENSION "D" DOES NOT INCLUDE MOLD FLASH
PROTRUSIONS OR GATE BURRS. MOLD FLASH, H 10.00|10.65
PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED h 75
EXCEED .15mm PER SIDE .25 .
4. DIMENSION "E" DOES NOT INCLUDE INTER LEAD FLASH L 40 1.27
. .
OR PROTRUSIONS. INTER-LEAD FLASH AND PROTRUSION
SHALL NOT EXCEED .25mm PER SIDE N 20
5. THE CHAMFER ON THE BODY IS OPTIONAL , IF IT IS NOT
PRESENT , A VISUAL INDEX FEATURE MUST BE LOCATED o6 Qoo 8

WITHIN THE CROSSHATCHED AREA.

6. "L" IS THE LENGTH OF THE TERMINAL FOR SOLDERING
TO A SUBSTRATE

7. "N" IS THE NUMBER OF TERMINAL POSITIONS.

8. TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY

9. THE LEAD WIDTH "B" AS MEASURED .36mm OR
GREATER ABOVE THE SEATING PLANE, SHALL NOT EXCEED
A MAX VALUE OF .61lmm.




Lattice Semiconductor Package Diagrams

24-Pin (300-Mil) CERDIP

Dimensions in Inches

(DATUM A)
/-
1

N/2 !
e e Y e Y e T e S e e YA e Y e Y e N e Y
| FA

E
a .
[er2] — ~— B3

E
“ D& 7‘ ; —
— DATUM B
BASE PLANE a1 A2 | ( )
! \i Illllll.lllll.
JAN

SEATING PLANE

BASE METAL

SECTION Z-Z /\

Y INCHES
NOTES: g
. | MIN. | NOM. | MAX.
1. DIMENSIONING AND TOLERANCING PER A = = -200
ANSI Y14.5M. Al| .015| - -
A2 .140 - .175
2 ALL DIMENSIONS ARE IN INCHES. b |.015] - -023
bl| .015] .018 | .021
Zﬁk MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2| .045| - .065
.060 INCHES FROM THE LEAD TIP. c |[.008] - .014
cl| .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] - [ .a10
e .100 BSC
6. E3 IS TO BE MEASURED AT THE LEAD TIPS. L |.125] - | .200
24
{f} ALLOWED LEAD TIP POSITION RANGE. L




Lattice Semiconductor Package Diagrams

24-Pin Plastic DIP

Dimensions in Inches
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NOTES: DETAIL A

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

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

THE PACKAGE SEATED IN JEDEC SEATING N = 24
PLANE GAUGE GS-3. <
é\ DIMENSIONS D, D1 AND El " INCHES .
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. % °r
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 x| MIN. NOM.| MAX. s
& E AND eA MEASURED WITH THE LEADS CONSTRAINED Al - - 210 | 4
TO BE PERPENDICULAR TO DATUM[—C— ] All.015] - - 4
A eB AND eC ARE MEASURED AT THE LEAD TIPS A2|.115] .130 | .195
b |.014 | .018 [ .022

WITH THE LEADS UNCONSTRAINED.

N IS THE MAXIMUM NUMBER OF LEAD
POSITIONS.
9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED

TO EASE INSERTION

bl[.014 | .018 | .020
b2|.045 | .060 | .070 10
c |[.008 ] .010 [ .014
c1|.008 ] .010 | .011

b2 MAXIMUM DIMENSIONS DOES NOT D [1.230(1.250] 1.280| 5

INCLUDE DAMBAR PROTRUSIONS. DAMBAR D1|.005 | - - 5

PROTRUSIONS SHALL NOT EXCEED .010 E |.300] .310 .325 6

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

eA .300 BSC 6

eB - - -430 7

eC|.000 = .060 7

L |.115| .130 | .150




Lattice Semiconductor Package Diagrams

24-Pin SOIC Package

Dimensions in Inches

Pinl Identifier

D i
hx45% -
‘ H H | SEE DETAIL A hx450
7 [

? L
<::§ - <:;;%%:\:::://) ix:j
= on

.

i HH8 o
TOP VIEW AN /_\4
/
— = |-—3B
(@] .25 @[ c| 2@[0) 4
L
\ * o6 L DETAIL A
A
e

MIN.| MAX.
. A A | 2.35 2.65
IDE VIEW
A, .10 .30
B .33 .51
C .23 .32
— D | 15.20| 15.60
E 7.40 7.60
1. CONTROLLING DIMENSION: MILLIMETER
2. DIMENSIONING & TOLERANCES PER ANSI. Y14.5M-1982 e 1.27 BSC
3. DIMENSION "D" DOES NOT INCLUDE MOLD FLASH
PROTRUSIONS OR GATE BURRS. MOLD FLASH, H 10.00|10.65
PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED h 75
EXCEED .15mm PER SIDE .25 .
4. DIMENSION "E" DOES NOT INCLUDE INTER LEAD FLASH L 40 1.27
. .
OR PROTRUSIONS. INTER-LEAD FLASH AND PROTRUSION
SHALL NOT EXCEED .25mm PER SIDE N 24
5. THE CHAMFER ON THE BODY IS OPTIONAL , IF IT IS NOT
PRESENT , A VISUAL INDEX FEATURE MUST BE LOCATED o6 Qoo 8

WITHIN THE CROSSHATCHED AREA.

6. "L" IS THE LENGTH OF THE TERMINAL FOR SOLDERING
TO A SUBSTRATE

7. "N" IS THE NUMBER OF TERMINAL POSITIONS.

8. TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY

9. THE LEAD WIDTH "B" AS MEASURED .36mm OR
GREATER ABOVE THE SEATING PLANE, SHALL NOT EXCEED
A MAX VALUE OF .61lmm.
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Lattice Semiconductor

Package Diagrams

28-Pin LCC Package

Dimensions in Inches

.010 X 45
.020
.030 X 45
.050
(3 PLACES)
L (27 PLACES)
B
1 AN
AL T g
L1 A2
D
/\
NOTES:

1. DIMENSIONING AND TOLERANCING PER
ANST 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

I

ﬁ RADIUS
/ .050
(TYPICAL)
INCHES
» | MIN. MAX.
A |.054 .074
a1l .064 .089
a2] .007 .015
B | .022 .028
D | .440 .460
D2 .300
D4/ .370 .403
E | .440 .460
E2 .300
E4| .370] | .a03
e .050 BSC
L | .042 .058
11| .075 .095




Lattice Semiconductor Package Diagrams

28-Pin PLCC Package

Dimensions in Inches

[ ®[n][aB @[pO)]
D
D1

$].007 O[H] A-lB ®[pE)]

1[o2[aB ®

PIN 1 ID ZONE

— ol e o]
D3 ,Tl A LI: Y, ]J
A E El |: :|_
D3 -A- I: :l _B-
_ A ]
AN ﬂ L
)

6

s
E—

u ] [ R A
R @007 ®[n[a-B O[pB)]
E3 E: A i [o02 [A-B O]
0.050 N-4PLACES
ST Ol 25 OO [o0s0 ¢ )
o[ MIN] NOM] MAX DETAIL "J"
A | 165 | 172 | 180 -/
Al | .090 .105 120 D/E

A2] 062 - 083 "

D | 485 | 490 | 495 I——;—I 0105

DI | 450 | 453 | 456 { 018 1§ 0075

D2 .191 | 205 | 219 0125 %% T

D3 125 0075 A * [H- ] A
- Al

E | 485 | 490 | 495 | 018 k) ‘ 11

E1| 450 | 453 | 456 013

E2 ] .91 [ 205 | 219 -C- * ~J.004 [ C

E3 125 SEATING PLANE ‘ A A ‘ 020
SECTION A-A .
N 28 (MIN)

~—D2E2 —=l=—D2E2
NOTES:

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

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

e [@lor ®[n[ A ©[pE)]

.026

DATUMS AND TO BE DETERMINED WHERE CENTER LEADS /1
EXIT PLASTIC BODY AT DATUM PLANE *

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

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

-C- | SEATING PLANE

> BB BB

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
[]o07 @ c[ap @[pO)

DETAIL "J" (TYP ALL SIDES)

>

DIMENSION APPLIES TO BASE METAL ONLY

12



Lattice Semiconductor Package Diagrams

28-Pin Plastic DIP Package

Dimensions in Inches

NOTE:
1 CONTROLLING DIMENSION: INCHES
2 DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M-1982
ALL END LEADS IN THIS FAMILY ARE 1/2 LEADS
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] D AND E1 DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR PROTRUSION. MOLD FLASH AND
PROTRUSION SHALL NOT EXCEED 0.010
( Igl 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

oW

w

Y

I
Il Il s
Il 1l N INCHES
Il Il >
I qQ, I i) MIN. NOM.| MAX.
T} A - - .180
e, —C A, .015] - _
e A,| .120] .135 | .150
cC—™ B |.014| .018 | .022
<—eB — Bi| .045 | .050 | .060
B| .030| .040| .045
c |.oo8| .o10| .015
D |1.3451.365] 1.385
-B- b D1 1.300 BSC
E | .300| .310] .325
SEATING PLANE L E:].275 -285 =295
N e .100 BSC
€.\ .300 BSC
A e, - _ .430
_A- U €c| .000 - .060
f U L |.110] .130]| .150
Al_J M N 28
——B2
4x
a
—

=l

0.015®|als ]|
0.010®| A

— |=——PRB]

13



Lattice Semiconductor Package Diagrams

28-Pin SOIC Package

Dimensions in Millimeters

Pinl Identifier

D i
hx450 —_—) —
* H H H | SEE DETAIL A hxd5e
7 [

t L
E B [0].2s @ @]

END VIEW

.

AEBEHE
VAN

TOP VIEW

— = (=]

(@] .25 @[c]| 2@[E)] 4

|
1

? 06 DETAIL A

=

D
SEATING PLANE MIN . MAX.
A, [].1d A 2.35 2.65
SIDE VIEW
A, .10 .30
B .33 .51
C .23 .32
oS D 17.70 18.10
E 7.40 7.60

1. CONTROLLING DIMENSION: MILLIMETER

2. DIMENSIONING & TOLERANCES PER ANSI. Y14.5M-1982 e 1.27 BSC

3. DIMENSION "D" DOES NOT INCLUDE MOLD FLASH
PROTRUSIONS OR GATE BURRS. MOLD FLASH, H 10.00] 10.65
PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED h 75
EXCEED .15mm PER SIDE .25 .

4. DIMENSION "E" DOES NOT INCLUDE INTER LEAD FLASH L 40 1.27
OR PROTRUSIONS. INTER-LEAD FLASH AND PROTRUSION ° °
SHALL NOT EXCEED .25mm PER SIDE N 28

5. THE CHAMFER ON THE BODY IS OPTIONAL , IF IT IS NOT
PRESENT , A VISUAL INDEX FEATURE MUST BE LOCATED o6 O 8

WITHIN THE CROSSHATCHED AREA.

6. "L" IS THE LENGTH OF THE TERMINAL FOR SOLDERING
TO A SUBSTRATE

7. "N" IS THE NUMBER OF TERMINAL POSITIONS.

. TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY

9. THE LEAD WIDTH "B" AS MEASURED .36mm OR
GREATER ABOVE THE SEATING PLANE, SHALL NOT EXCEED
A MAX VALUE OF .61mm.

@
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Lattice Semiconductor Package Diagrams

28-Pin SSOP Package

Dimensions in Millimeters

@] 0.15 @c[ 20 [ 6]

[ |

|7
J 44

- T ~—~To.10]c
Ay

Pin 1 Identifier

L [T~

SEATING

PLANE SIDE VIEW

UL U0 r S

@[o.200[c[2E[EQ)]

PARTING LINE

TOP VIEW
SEE
DETAIL "A"
END VIEW

SY COMMON 2 NX R R1

. DIMENSIONS _ CabGE PLANE

. MIN. NOM. MAX.
A - - 2.0 o N * ‘
Al 0.05 - -
A, 1.65 1.75 1.85 ;jzv L 0.25 Bsc

b| 0.22 - 0.38 a f
b, 0.22 0.30 0.33 v N

C 0.09 - 0.25 SEATING PLANE
ci| 0.09 0.15 0.21

D| 9.90 10.20 10.50 DETAIL ‘A’
E1ll 5.00 5.30 5.60

e 0.65 BSC

E 7.40 7.80 8.20

0 55 0 75 0 95 WITH LEAD FINISH

L : : ° bl —
L1 1.25 REF. ‘

N 28 b
o Ow 400 800 c ;J cl
R1|  0.09] -- — >

w—"
t AN

BASE METAL

VN

SECTION A-A

NOTES:
1. CONTROLLING DIMENSION: MILLIMETERS.

2. DIMENSIONING & TOLERANCES PER ANSI.Y14.5M-1982.
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.

"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.

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

BETWEEN 0.10 & 0.25mm FROM THE LEAD TIP
TO BE DETERMINED AT THE SEATING PLANE

7. "N" IS THE NUMBER OF TERMINAL POSITIONS

15



Lattice Semiconductor

Package Diagrams

32-Pin QFN Package

Dimensions in Millimeters

5.00 A
‘—l l'-b @] 0.10 @[c[a]e]
4.75 D2
2% PIN #1 ID FIDUCIAL
N ,EIW N LOCATED IN THIS AREA
A s i - W 1
PIN 1 ID H i )
" i )
: : [4.75] [5.00] = /é E2
N i ) (@
N i ) (@
" i ) e
N N L 1 32X ) (e
S dnnalhnn
(\|0.20|c | B f
2x [+ AN
TOP VIEW
[A]o. 20 A
2X ax
7 a2 BOTTOM VIEW
‘ A
\ i /\
, O | f—L MNo.os|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
ii DIMENSION b APPLIES TO PLATED o 0.50 BSC
TERMINAL AND IS MEASURED BETWEEN :
0.20 AND 0.25 mm FROM TERMINAL TIP. b 0.18 0.24 0.30
A APPLIES TO EXPOSED PORTION OF TERMINALS. L 0.30 0.40 0.50
© - - 12
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Lattice Semiconductor

Package Diagrams

44-Pin JLCC Package

Dimensions in Inches

Al

~A-
o). 004
SEATING
PLANE

.020 MIN.

F 1
E4

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

2. ALL DIMENSIONS ARE IN INCHES.

3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL.

(N PLACES)
[®] .01 [a]

32&*— - LqiL:‘_
I
| N "= I

R

DETAIL A

Bl

| N
<

[

WITH
/ LEAD FINISH

[¢

iy

<——\ BASE METAL

B

SECTION B-B

SYME INCHES

°. | MIN. MAX.
A .115 | - .190
Al .065 REF
B .013 - .023
Bl .013| - .020
B2 .022| - .035
c .007 | - .013
c1 .007| - .010
D/E .675| .690| .700
D1/El1 | .620| - .660
D2/E2 .500 BSC
D4/E4 .630 BSC
L .005| - -
Ll .020| - -
L2 .025| - -
o) .003 - -
R .020 - .040
N 44

17



Lattice Semiconductor Package Diagrams

44-Pin PLCC Package

Dimensions in Inches

[#].007 ®O[H] B ®[DE)]

D
D1 £&

-AB- ©l.o7 @[n[aB O[O
1002 [aB @]

, | PIN 11D ZONE

T—— |1 vl [ws]

N / ]
b3 i 0

AN 7

>
=]
=]

o o 9007 ®[H[AB B[DE)]
f /[0 [aB @)
0.050 | (N-4PLACES
Sl Ol A5 OO ( )
SY
"
5
%] MIN/ NOM] MAX DETAIL "J"
A 165 172 .180 ;
A1].000 [ 105 | 120 D/E
A2| .062 - .083 01
D 685 690 695 ‘ '013 .0105 A
DI 65 | 653 | .656 : o {0075
D2] 291 | 305 | 319 0125 A *
D3 205 0075 U T K
E | .685 | 690 | 695 I 018
E1 ] .650 .653 .656 .013 +
E2 [ 291 [ 305 | 319 & el
E3 225 SEATING PLANE
N 24 SECTION A-A (MIN)
l~—D2E2 —=l=—D2E2
NOTES:
1. ALLDIMENSIONS AND TOLERANCES CONFORM TO ANSI Y 14.5M-1982 _AB-
_D-
2. ALL DIMENSIONS IN INCHES
A DATUM PLANE LOCATED AT TOP OF MOLD PARTING LINE AND
COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY 032
—_— .007 H| A-B D
~— 22 [Gor O[5 QoG]
DATUMS AND TO BE DETERMINED WHERE CENTER LEADS [
EXIT PLASTIC BODY AT DATUM PLANE *
A TO BE MEASURED AT SEATING PLANE [:C-_] CONTACT POINT 045 MIN.
A DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. \
ALLOWABLE PROTRUSION IS .010 PER SIDE. .025 MIN. ,C_l SEATING PLANE
A TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF 021
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE - =5
DEFINED BY D3/E3 :

[©].007 M c]aB @[pE)]

>

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

44-Pin TQFP Package (1.0mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR

Ao.20c|a-B |p]aax

HEHHARAHAAH
g | =
= 0B
B HE————E
| & | £
= | =

] HEHHEHEEEEHE

=
TOP VIEW ax [o]o.2du]a-B [D BOTTOM VIEW
SIDE VIEW

b —==

|D ] 0.20@)| c|a- |

GAUGE PLANE

LEAD FINISH

| 0.10 ¢ | B T
Al 0.20 MIN.—™ 0-70

L
1.00 REF.
DETAIL 'A'
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 12.00 BSC
ka DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
D1 10.00 BSC
4. DIMENSIONS D1 AND El1 DO NOT INCLUDE MOLD PROTRUSION. E 12.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND El :
DIMENSIONS. El 10.00 BsC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 0.45 | 0.60 | 0.75
OF THE PACKAGE BY 0.15 MM.
N 44
6. SECTION B-B:
e 0.80 BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0.30 0.37 0.45
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.
cl 0.09 0.13 0.16
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Lattice Semiconductor Package Diagrams

44-Pin TQFP Package (1.4mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR

Slo.2dc|as o] 42x

| AAAARAAAAAA
A @ £ g | £
N 1 E -
S ——+ ——p5 (2] (] S ——+——p=
| | =n = | =
Erm | = /A E | =

/ HEHEHEWEEHEE 1 HEHHEHEEEEHE

Sl A o
TOP VIEW 4X |C2| 0.20|H| A-B |D BOTTOM VIEW
SIDE VIEW

b —=f

[P 0.20@) c|a-B |p

GAUGE PLANE

A A

Afo.10 ¢ } B }
Al 0.20 MIN.™ 0-70%

LEAD FINISH

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 12.00 BSC
Zﬁk DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
p1 10.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 12.00 BSC
DIMENSIONS. El 10.00 BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 0.45 | 0.60 | 0.75
OF THE PACKAGE BY 0.15 MM.
N 44
6. SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.80 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0.30 0.37 0.45
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.
cl 0.09 0.13 0.16
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Lattice Semiconductor

Package Diagrams

48-Pin TQFP Package (1.0mm thick)

Dimensions in Millimeters

LEAD FINISH

PIN 1 INDICATOR

C)‘ O.ZO‘C‘ A-B ‘ D‘ 48X

TOP VIEW

s [B]o2da a8 [

SEE DETAIL 'A’

"""""" SEATING PLANE

BOTTOM VIEW

GAUGE PLANE

hbﬂ + o[ 0.08cC f

* Al
Cc Cq
[
Lﬁ 4—1 * DETAIL 'A'
bl
BASE METAL

SECTION B-B

NOTES:

4

5.

%N

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

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

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

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

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

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

|+

0.20 MIN.—™ B 0-7° ?
L

1.00 REF.

SYMBOL MIN. NOM. MAX.
A - - 1.20
Al 0.05 - 0.15
A2 .95 1.00 1.05
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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Lattice Semiconductor

Package Diagrams

48-Pin TQFP Package (1.4mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR

[Jo.20cla-B d ] [Jo.20/u]2-B [D

SEATING PLANE

GAUGE PLANE

B \‘T

2\o.08|cC |

LEAD FINISH Al
I
|
1
[o]
| N
f
fg——— b ——
1
BASE METAL

SECTION B - B

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
2. ALL DIMENSIONS ARE IN MILLIMETERS.
Z{EA 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.

0.20 MIN.—™

L =] o

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 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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Lattice Semiconductor Package Diagrams

49-Ball caBGA Package

Dimensions in Millimeters

Al BALL I.D.

’_—E—.‘ IDENTIFIER

w

a

]

0000000
=]
I
+
I

|
el
o
DO O
00O

et A

b @ —w - A A,
/3\ o[- @Ic[ae o [c | o
.08 C

OO XTI _+
N o

A,
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.40 1.50
1. DIMENSIONS AND TOLERANCES a1 0.31 0.36 0.41
PER ANSI Y14.5M.
A2 0.99 1.04 1.09
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 7.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.80 BSC
3 MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM S 0 BSC
PRIMARY DATUM [C| AND SEATING b 0.40 | 0.46 | 0.52
PLANE ARE DEFINED BY THE SPHERICAL 0.80 BSC
CROWNS OF THE SOLDER BALLS. e :
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
ddd - - 0.12
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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Lattice Semiconductor

Package Diagrams

56-Ball csBGA Package

Dimensions in Millimeters

Al BALL I.D. __
M IDENTIFIER \
] \ B
\
0 9 8 7 6 5 4 3 2 1 \
‘O
O0O0O0OO0OOOOOO A
O O B
O 000000 O c
o O o O D
—O O o O E
- = + N _ - _
% O O O O |- ]
O O o O 6
‘ O O0OO000OO O i
—0) O J
Ti@OOOOOOOOO’_J_ K
- &
|
— 4x
b @ — ——m— A A,
g .15@[c[als] //] bbb | C ‘ ‘
/3\ ME .05@®|c *
T OO OO OO O <& h—
| ddd [c \% ? f ?
/N
A,
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.10 1.23 1.35
1. DIMENSIONS AND TOLERANCES Al 0.15 B _
PER ANSI Y14.5M.
A2 - - 1.10
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 6.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.50 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.25 BSC
PRIMARY DATUM AND SEATING b 0.25 0.30 0.35
PLANE ARE DEFINED BY THE SPHERICAL 0.50 BSC
CROWNS OF THE SOLDER BALLS. € .
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
ddd - - 0.08
EXACT SHAPE AND SIZE OF THIS FEATURE
@ IS OPTIONAL.
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Lattice Semiconductor Package Diagrams

68-Pin JLCC Package

Dimensions in Inches

(N PLACES)

L
o ERECIN

B |- L
[

1

Rk

DETAIL A

Bl WITH
LEAD FINISH

AN

c1
!
\\\»—-BASE METAL

B

SECTION B-B

T, INCHES
A Bo
. | MIN. MAX.
- A .115| - [ .190
SEATING Al .080 REF
PLANE B .013] - [ .o023
Da -020 MIN. B1 .013[ - | .020
' B2 022 - | .035
c .007| - [ .013
cl .007] - [ .o10
D/E .975] .990] 1.004
D1/E1 | .920] - | .960
NOTES: D2/E2 .800 BSC
D4/E4 .930 BSC
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M. L .005 _ _
L1 .020] - -
2. ALL DIMENSIONS ARE IN INCHES. .2 .025 _ _
0 .003| - -
3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL. R .020 _ .040
N 68
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Lattice Semiconductor

Package Diagrams

68-Pin PLCC Package

Dim

ensions in Inches

E3 E3
N
°| MIN| NOM| MAX
A | .165 | 172 | 180
AL| 09 | 105 | 120
A2| 062 | - | 083 0l
D | 985 | 990 | .995 o 0105 /N
DI[ 950 | 954 | 958 { O 1§ 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
53 - 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

(007 ®O[H] A8 ®[DE)]

D
DI

007 Q[ H] A-|B ®[pB)|

002 [AB ®

=

[1] [s]

6

3]

L

PIN 11D ZONE

1 ]

—

I

=

007 O] H] A-lB ®[pB)]

002 | AB

E El |:
] [
A

|

T J LT 07 J

s -

(N-4PLACES)

$1007 O[H] AB B[DB)]

DETAIL "J"

-

D/E

-C-
SEATING PLANE

.025 MIN.

‘ A A ‘ 020
(MIN)
l~—D2E2 —=f=—D2E2
_A-B-
_D-
032
~—— 2 o Gl a5 OO
AN
.045 MIN.
.
_C- | SEATING PLANE
021
- ———
013
[@]o07 W[ c]a-B @O
DETAIL"J"  (TYP ALL SIDES)
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Lattice Semiconductor Package Diagrams

84-Pin CPGA Package

Dimensions in Inches

.145

wrralAN A oo
oJolelelololololelelo) - I
@@@@@%@@@@@ S Y [ T ENGIE
0 000 6006 — |
OO | oJo) .

0OO ! OO 1.180 — ___T-
_§%§ ® §g§ B | - Egitg% Egi_ 1:140 Zfi& —

09 obe 29 £
| |o© 6be 06 S
@@@@@%@@@@@ .
: i DPEEEOEEEEO| L

—— [ ' ::L_ L-__ .200
100 e —B- L
@ .080 MAX. \\¥_ .045

() .0215
L0165
BASE METAL
SECTION X-X
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M.
2. ALL DIMENSIONS ARE IN INCHES.
Zﬁl DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION OF

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

84-Pin PLCC Package

Dimensions in Inches

6

D1
z=m o Il 15 OI50)

- P—-‘A PIN 11D ZONE

D3 & _LE ]J

D3 A | [ ] B-

§:U

E==
=]

il il I N I O N R
= = 9007 ®lH[AB ®[DO)]
f /|02 [a-B B
0.050 | (N-4PLACES
EMACIEEXC]EC) [ooso ]« )
Sv
B
% MIN| NOM| MAX DETAIL "J"
A 165 172 .180 ;
A1[.000 | 105 | 120 D/E
A2 | .059 - .080 021
D 1.185 | 1.190 1.195 ‘ '013 .0105 A
DI 1150 ] 1.154 | 1.158 : § 0075
D2 | 541 | 555 | 569 0125 i ’ 7 ) - &
D3 475 0075 V) T K A2
E | 1185] 1190 | L.195 } 018 i iy
E1 | 1.150 | 1.154 1.158 013
E2 | 541 | 555 | .569 -C- * O [.004 | C
A75
E3 SECTION A-A SEATING PLANE ‘ A A ‘ 020
N 84 (MIN)
l~—D2E2 —=f=—D2E2
NOTES:
1. ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y 14.5M-1982 _AB-
_D-
2. ALL DIMENSIONS IN INCHES
A DATUM PLANE LOCATED AT TOP OF MOLD PARTING LINE AND
COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY 032
—_ 007 H| A-B D
~—— 22 BT Ol a8 G0
DATUMS AND TO BE DETERMINED WHERE CENTER LEADS / ™~
EXIT PLASTIC BODY AT DATUM PLANE *
A TO BE MEASURED AT SEATING PLANE CONTACT POINT 045 MIN.
A DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. \
ALLOWABLE PROTRUSION IS .010 PER SIDE. .025 MIN.
0 OTRUSIONTS 010 PER § -C- | SEATING PLANE
A TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF 021
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE - 5
DEFINED BY D3/E3 :

[$]007 ®[c[aB B[DE)]

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

Package Diagrams

100-Ball caBGA Package

Dimensions in Millimeters

<3
RSN
88
ala
>
o |

I \
0000000000 |-
0000000000 |
0000000000 |-«
0000000000 |»

—0000000000 |: -
0000000000 |-*
0000000000 |-
0000000000 |=

0000000000 |

iécooopoooon

Sy

b @— |-

Al BALL I.D. _ _
IDENTIFIER

@Q ddd [c

NOTES: UNLESS OTHERWISE SPECIFIED

DI ADEE

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

\/\J\JUUUUUUL;H

— —

SYMBOL MIN. NOM. MAX
A 1.30 1.40 1.50
Al 0.31 0.36 0.41
A2 0.99 1.04 1.09

D/E 10.00 BSC
M/N 7.20 BSC
S 0.40 BSC
b 0.40 | 0.46 0.52
e 0.80 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.12




Lattice Semiconductor

Package Diagrams

100-Ball csBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

DIDIDID 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 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.

\/uuuuuuuuuuuuu_*_F’

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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Lattice Semiconductor Package Diagrams

100-Ball fpBGA Package

Dimensions in Millimeters

T-%4AAAAAAAAI!I%AAAAAAAAAA_W _-%444444444444#::]44444444444444-_» E!
E}L e e N omrrren TN B
A /\
(600000000 0Y - \
L 0000000000 |-
0000000000 |-
|| 0000000000 "
1l oo000000000 |-
0000000000 |-
0000000000 |-
0000000000 |
0000000000 |-
10 Q009000 e:
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—~ Z VAN
/\ [P I

[/ bbb [c |
R W/ AN A A\ A AN A A -
A dad [c Y ? f %
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.50 1.70
1. DIMENSIONS AND TOLERANCES al 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 . 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
Q IS OPTIONAL.
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Lattice Semiconductor Package Diagrams

100-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR (N 0.25]c[a-B [p]ax

| o
A % { %
TOP VIEW E % oi % BOTTOM VIEW
=45 cIES i B
= . Bk -

SEE DETAIL "A ‘——I— 0.40 MIN.

(N-4)X —= <—E 0 MIN.

SEATING
PLANE [ 7 DETAIL "A"
—c- BRI - %
-— b a A2 0.13/0.30 R.

[&]o.12@[c[as [o]

GAGE PLANE

r‘— b —“‘ LEAD FINISH Qﬂlﬁ' f
17 ! l=— 1.60 REF. J
1 ¥

SECTION B - B

b—=]
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES: A - - 3.40
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.-25 - 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 2.50 2.70 2.90
é\ DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. L 23.20 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. p1 20.00 Bsc
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND EL E 17.20 BSC
DIMENSIONS.
El 14.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.73 | 0.88 | .03
6.0 SECTION B-B: N 100
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE R 0.65 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.22 - 0.40
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
bl 0.22 0.30 0.36
TO THE LOWEST POINT ON THE PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.11 - 0.23
& EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.11 0.15 0.19
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Lattice Semiconductor Package Diagrams

100-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR Ql 0.20| C | A-B | D| 100X

[E

AHAARARAAAARAAA

[o]
\:.MH_HHHHHHH

[>

TOP VIEW

4X |C3| 0.20|H| A-B |D BOTTOM VIEW

SIDE VIEW

. SEE DETAIL 'A'

b —=

[ 0.20@)| c|a-B [p

GAUGE PLANE

A A2 5
+\\e \
Ao c } I_ B \/[ f
Al 0.20 MIN.—= 0-75

LEAD FINISH

L
1.00 REF.
DETAIL 'A'
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 16.00 BSC
é\ 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. E 16.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND El
DIMENSIONS. Bl 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: e 0.50 BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0.17 0.22 0-27
7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE bl 0.17 0.20 0.23
TO THE LOWEST POINT ON THE PACKAGE BODY. c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL. cl 0.09 0.13 0.16
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Lattice Semiconductor Package Diagrams

120-Pin PQFP Package

Dimensions in Millimeters

INDICATOR

TOP VIEW

BOTTOM VIEW

OPTIONAL FEATURE
A (HEAT 5INK)

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE 0% MIN.
a-0)x — =]

DETAIL "A"
IRRERERERERERERERERERERERERERARAR R IIIIIIIIIIﬂ‘ﬁ'IDi_ |¥_|

0.13/0.30 R.

b

GAGE PLANE

b _“‘ LEAD FINISH (] o0.10]cC ¥

Al

SECTION B B c ’1
I N i

b—=]
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES : a _ _ 1.10
1.0 DIMENSIONING AND TOLERANCING PER ANST Y14.5 - 1982. Al 0.-25 - 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. Az 3.20 3.40 3-60
& DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D 31.20 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. D1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 31.20 BSC
DIMENSIONS.
E1 28.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.73 | 0-88 | 1-03
6.0 SECTION B-B: N 120
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.80 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.29 - 0.45
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
b1 0.29 0.35 0.41
TO THE LOWEST POINT ON THE PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.11 - 0.23
A EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. el 0.11 0.15 0.19
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Lattice Semiconductor

Package Diagrams

128-Pin PQFP Package

Dimensions in Millimeters

TOP VIEW

PIN 1 INDICATOR

SEE DETAIL "A"

SEATING

PLANE

SECTION B - B

OPTIONAL

ATURE

A (HEAT 5INK)

(N-4)x — <—|E|

LJ_\UIIIIIIIIIIIIIIIIIIIIIIIIIIII [ IIIIIIIIII"‘ff[Dj=

b
[@]o.20@]c[a-s [p]

BOTTOM VIEW

‘—-I— 0.20 MIN.

0o MIN.

DETAIL "A"

0.13/0.30 R.

GAGE PLANE

b _“‘ LEAD FINISH (| o0.10]|cC ¥

Al

I J
1L 9

b—=]

BASE METAL

NOTES:

-
o

N
o

~
o

7.0

AN

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

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

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

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

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

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL.

0-70%
f=— 1.60 REF

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

128-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

/No0.20[c[a-B_[D]

[c2]o0.20/8][a-B [D

SEE DETAIL "A"

GAUGE PLANE

b SEATING PLANE A A2
$ 0.07 ®|C|A—B |D| B \‘
2N\ o.08|C 5 7 1
LEAD FINISH Al 0.20 MIN.—™ 0-7%
T .
T i

|+

1.00 REF.

-

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 16.00 BSC
A 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. E 16.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND El
DIMENSIONS. Bl 14.00 Bsc
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM t 0.45 | 060 | 075
OF THE PACKAGE BY 0.15 MM. N 128
6. SECTION B-B: e 0.40 BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0.13 0-18 0.23
7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE b1 0.13 0.16 0.19
TO THE LOWEST POINT ON THE PACKAGE BODY. c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL. cl 0.09 0.13 0.16
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Lattice Semiconductor

Package Diagrams

132-Ball csBGA Package

Dimensions in Millimeters
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/3\ o [Z-@Ic[A]s] ZAEE
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&@ dad [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.

S

AN/ BN A A U A A N A N WA A N A W A N A N A N &

=

A

SYMBOL MIN. NOM. MAX
A 0.90 1.23 1.35
Al 0.15 - -
A2 - - 1.10

D/E 8.00 BSC
M/N 6.50 BSC
S 0.25 BSC
b 0.25 ‘ 0.30 ‘ 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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Lattice Semiconductor Package Diagrams

133-Pin CPGA Package

Dimensions in Inches

e A A w05 ]
PREEEECREEEEE®E®| | e
PEEOPEEEOPEEEO o S
PROEPPOCIPEOCEEG®E — e 52BicpOhk
PEG | PEEO | =

] | ©O®O | o010 —
000 | OO0 ==_f
1O @O 1. —

Flgss 3 I =
oJolo] | oJolo] e
PEG . PEG -
i_@@@@@@@@@@@@@@ _—
— 1 6000000000006 —
[19PCEEEREOEEEE®| I
u ) B
100 |_> r—— — | | 075
@ .080 MAX. \ -045
o =02 b
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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Lattice Semiconductor

Package Diagrams

144-Ball fpBGA Package

Dimensions in Millimeters

Al BALL I.D. _
IDENTIFIER
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clals]
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ccec | C
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// | bbb |C

- B ————

Q

&Q ddd |c

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

S>>

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 11.00 11.60 12.20
D/E 13.00 BSC
M/N 11.00 BSC
S 0.50 BSC
b 0.50 ‘ 0.60 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

144-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

D1

HRAARAARAARAAR

TOP VIEW

o

-

I
OPTIONAL ;JEATURE
(HEAT 5INK)

BOTTOM VIEW

SEE DETAIL "A" 0.20 MIN.
SEATING
PLANE 0w MIN.
a-0x — [=e]

L IIIIIIIIIIﬂ‘ﬁ'[[):l=

| A a2
$Jo.13@[c[a-B [D

DETAIL "A"

0.13/0.30 R.

k b

GAGE PLANE

b _" LEAD FINISH (] o.10]cC ¥

Al

[=— 1.60 REF.

SECTION B - B c i
i N i

b—=
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES: A - - 4.10
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 - 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3.20 3.40 3.60
A‘ DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D 31.20 Bsc
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. Dl 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 31.20 BSC
DIMENSIONS.
El 28.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
L 0.73 0.88 1.03
OF THE PACKAGE BY 0.15 MM.
6.0 SECTION B-B: N 144
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE R 0.65 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.22 - 0.40
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. bl 0.22 0.30 0.36
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0-11 - 0.23
& EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.11 0.15 0.19
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Lattice Semiconductor

Package Diagrams

144-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

N\ 0.20[c[a-B_[D]

SEE DETAIL "A"

"L‘ b SEATING PLANE

£ N\ 0.20/H[A-B [D

GAUGE PLANE

o

£N\o.08|cC

LEAD FINISH

BASE METAL

SECTION B - B

NOTES:

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

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

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

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

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

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

Al

0.20 MIN.—™

|-+

o |

L
1.00 REF.
DETAIL "A"

SYMBOL MIN. NOM. MAX
a - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
D 22.00 BSC
D1 20.00 BSC
E 22.00 BSC
El 20.00 BSC
L 0.45 | 0.60 0.75
N 144
e 0.50 BSC
b 0.17 0.22 0.27
bl 0.17 0.20 0.23
c 0.09 0.15 0.20
c1 0.09 0.13 0.16
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Lattice Semiconductor Package Diagrams

160-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

BOTTOM VIEW

== OPTIONAL FEATURE
A (HEAT 5INK)

[D]o.20][8][a-s [p]ax

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE
(N—4)X — ‘_E 0% MIN.
LT IIIIIIIIIIﬂﬁw\__L

b
$[0.130[c[aB [0

DETAIL "A"

0.13/0.30 R.

GAGE PLANE

"_ b _T LEAD FINISH IQIM&' Afl J

L

SECTION B - B c c’l le— 1.60 REF
I | B

b —=
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES : A - - 4.10
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 - 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3-20 3.40 3-60
& DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D 31.20 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. Dl 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND EL E 31.20 BSC
DIMENSIONS.
El 28.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.73 | 0.88 | 1.03
6.0 SECTION B-B: N 160
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.65 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.22 - 0.40
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
bl 0.22 0.30 0.36
TO THE LOWEST POINT ON THE PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. ¢ 0.11 - 0.23
& EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.11 0.15 0.19
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Lattice Semiconductor Package Diagrams

176-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

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

[c2]o0.20[8][2-B [D

SEE DETAIL "A"

GAUGE PLANE

B \‘T

5 f
LEAD FINISH Al 0.20 MIN.™ I' m
rh—— b —=| L

1.00 REF.

o}
[ .
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
A\ DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D1 24.00 BSC
4. DIMENSIONS D1 AND El DO NOT INCLUDE MOLD PROTRUSION. E 26.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND El
DIMENSIONS. Bl 24.00 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 176
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 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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Lattice Semiconductor Package Diagrams

208-Ball fpBGA Package

Dimensions in Millimeters

Al BALL I.D. ___
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———0000_ _ O 0000
F Q000 0oloo 0000 |~
00

0000 | 0000 |-
0000 ! 0000 |
0000000000000 00O0 |

rfOO0O000000I0OOOO0O0O0O
@OOOOOOO‘OOOOOOOO ®
OOOOOOOOIOOOOO(P(PO

————
e LA
b @ — e |— 4x
/N\[FE=S

(@}

alB] A oa,

//| bbb |C

@@m@ jT

(@]
=
o

ﬁﬁj //| ccc |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 b/E 17.00 BSC
i ] i MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 15.00 BSC
PRIMARY DATUM AND SEATING 5 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 5 50 ‘ . ‘ 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. cce - - 0.35
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

208-Pin PQFP Package

(with or without Internal Heat Spreader)
Dimensions in Millimeters

PIN 1 INDICATOR 4x

BOTTOM VIEW

OPTTONAL _FIEATURE
A (HEAT 5INK) ==5

FIHFIFIFIFIFIFIFIFIFIFIHHH!HHFIHHHHFIFIHHHHHH

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

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE 3 .
(N-4)x —= __E 0w MIN
[
A

b
¢ [0.08@[c[aB [D

DETAIL "A"

0.08/0.25 R.

GAGE PLANE

b " LEAD FINISH (| 0.08]|cC ¥

SECTION B - B c !
1 AN i

b—=l
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES: A - - 4.10
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0-25 - 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3.20 3.40 3-60
DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. L 30.60 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. bl 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 30.60 BSC
DIMENSIONS.
E1 28.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0-45 | 0-60 | 0.75
6.0 SECTION B-B: N 208
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.50 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.17 - 0.27
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
b1 0.17 0.20 0.23
TO THE LOWEST POINT ON THE PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.09 - 0.20
A EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. el 0.09 0.12 0.16
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Lattice Semiconductor Package Diagrams

240-Pin MQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

BOTTOM VIEW

SEE DETAIL "A" 0.35 MIN.
SEATING
PLANE 0% MIN.
w-tx —~ =]

e . DETAIL "A"

TG

0.08/0.25 R.

GAGE PLANE

*— b —= LEAD FINISH O] o.08]c ' L
a1
0-8%
' ’ L
SECTION B - B N 4{ cl
b—=
BASE METAL
SYMBOL MIN. NOM. MAX.
a - - 4.15
NOTES:
a1 0.25 - 0.65
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. A2 3.10 3.35 3.60
2.0 ALL DIMENSIONS ARE IN MTLLIMETERS. b 34.40 34.60 34.80
3.0 SECTION B-B: D1 31.60 31.70 31.80
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. E 34.40 34.60 34.80
El 31.60 31.70 31.80
L 0.45 0.60 0.75
N 240
e 0.50 BSC
b 0.17 - 0.27
bl 0.17 0.20 0.23
c 0.09 - 0.20
cl 0.09 0.12 0.16
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Lattice Semiconductor Package Diagrams

240-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

BOTTOM VIEW

OPTIONAL FEATURE
A (HEAT 5INK)

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE .
(N-4)x —= ——E 0w MIN.
(AT SRERtRTRIaFRIR RN IIIIIIIIIIﬂﬁ'[a__L q_l DETAIL "A

0.08/0.25 R.
$Jo.0s@][c[as D

b

GAGE PLANE

Al

c c'l — 1.30 REF.LJ
i N i

b " LEAD FINISH (| o.08]c ¥

SECTION B - B

bi—=l
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES: A - - 4.10
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0-25 - 0-50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3.20 3-40 3.60
& DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. P 34.60 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. bl 32.00 Bsc
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND El E 34.60 BSC
DIMENSIONS.
El 32.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0-45 | 0-60 | 0-75
6.0 SECTION B-B: N 240
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.50 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.17 - 0.27
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
b1 0.17 0.20 0.23
TO THE LOWEST POINT ON THE PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.09 - 0.20
A EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. el 0.09 0.12 0.16
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Lattice Semiconductor Package Diagrams

256-Ball ftBGA Package

Dimensions in Millimeters

(4X)

Al BALL T.D.  ___ .
\, o
IDENTIFIER \ <—E @

O0OO0OO0O0O0O0O0O00OO
[eNeNoNeNoNoNoNoHoNONG)
O0OO0OO0O0O0O0 O|O [o}ye]
O0O0OO0O00000O0O0

o O
[eXNe]
[eXNe]
[OO)]
O O
O O
O O
©0
O O
O O
[eXNe]
O O
[eXNe]

©
——
dPOOOOOOO
O0O0O0O0O0O0O0
[oNoNoNoNoNONONG)
O0O0O0O0O0O0O0
[oNoNoNoNoNONONG)
O0O0OO0O0O0O0OO0
[oNoNoNoNoNONONG)
O0O0OO0O0O0O0OO0
[oNoNoNoNoNONONG)
O0O0OO0O0O0O0OO0
O0O0O0O0O0O0O0O0
[oNoNoNoNoNeNONONONONONONO]
[cNeNONONONONCNONONONONONONO)]
[oNoNoNoNoNoNONONONONONONONONO)
O0O0O0O0O0O0OO0O0OOOOOOO
[oNoNoNoNoNoNoNoNoNONONONONONONG]
|
@
1
|
1
|
1
-
1
|
1
|
1
|
1
|
—-——————————————{III———————————————A-—)—II

|
i

BVAN

A
AT =R o Lyt

O OO0 0000000 U0U0
(| ddd C
Q

A

-
4

Q

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

A 1.25 1.40 1.55

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

Al 0.30 - -

A2 - - 1.25

ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 17.0 BSC

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

M/N 15.0 BSC

aaa - - 0.20

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

ddd - - 0.12

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

1

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

Package Diagrams

256-Ball fpBGA Package

Dimensions in Millimeters

Al BALL I.D. _
IDENTIFIER

\ B 4>‘
©000000000000000 )
0000000000000000 x
0000000000000000
0000000000000000 O
0000000000000000 |-
0000000000000000 |+
0000000000000000 |-
———1200000000000000Q |+
00000000000 00000 |-
0000000000000000
00000000[00000000 |-
0000000000000 |
00000000[00000000 |
l©00000000000000O0 |+
O 0000000000000 00 |=
[QOOC0000PO0000QRO |-
1
=L Z /N
b @ — e fa— 4x
@®-25@CA[BI Ay
3 2 .10|c + A,
e Ple=lel
T T Ylece] L
SoooooooooooTooToT
A ddd |c Y f f
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 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 - - 0.20
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Lattice Semiconductor

Package Diagrams

256-Ball SBGA Package

Dimensions i

n Millimeters

Al BALL I.D. __
r—.—ﬂ IDENTIFIER \
20 19 18 17 16 15 14 13 12 11 10 9 8 T 6 5 4 3 2 1
00000000000000000000 |a
00000000000000000000 |-
00000000000000000000 |c
00000000000000000000 [b
6000 0000 [&
0000 0000 |r
0000 0000 |¢
a 0000 0000 |&
0000 0000 |5
9000 + 0000 |«
0000 0000 |t
0000 0000 |u
0000 0000 |n
0000 0000 |¢
0000 0000 |r
0000 0000 |t
0000000000J0000000000 |u
HO0000000000000000000 |v
HO000000000/0000000000 |w
? Q0000000000000 0PRO |v

als]

Ay
(L L L L L LLLLLLL

- 1

A-A SECTION VIEW

//| bbb |C

@@M

KJLJL}L}LJLJLJLJUULJ&.J&.JLJLJLJLJL}L}\IT*T

Q —==—|

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.70
1. DIMENSIONS AND TOLERANCES a1 0.50 0.65 0.80
PER ANSI Y14.5M.
A2 0.80 0.90 1.00
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 27.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 24.13 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM S 0.635 BSC
PRIMARY DATUM AND SEATING b 0.60 | 0.75 | 0.90
PLANE ARE DEFINED BY THE SPHERICAL
e 1.27 BSC
CROWNS OF THE SOLDER BALLS.
Q 0.25 - -
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. A4 0.10 - -
aaa - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. bbb - - 0.25
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

269-Ball fcBGA Package

Dimensions in Millimeters

Al BALL I.D. _
IDENTIFIER N

\ o (4X)

\\ DD

tha,SA,zlleJfﬂ‘&iAzzJ \\

‘ i] AN
00000000DO0O0O0O0000 | » |
oooooooogoooooooo 0 7 {
00000000DOOOO0OO0O0 !
0D0000000HO00O00000 | ¢ ‘
oooooooo%oooooooo ‘ !

00000000 HOO00OO0O000 | = ‘
0000000000 = i o -
00000POOOOO : \ 1§§

—-—1 -0 60060 06066 0—: ‘ |
O00000QPOOOO0O0 B }ﬂﬂ
oooooo$oooooo : **’—T'CA*’+’4*’M_’

0000000000000 000 | » Smm |

jﬁ oooooooogoooooooo . e !
—O0000000PO0O0O0O000O0 ! i
L 0000000000000 000 | = S ! !

oooooooo%oooooooo " \

Q0000000DO0OO 00 | ¢ ’ff““mm“t‘

‘ 1 (f ? or passlve components

b @ —m F— 4" L‘_E]

//] bbb [ ] MQJ

ol 1 T
SEIE \% f f f
[c]
A, A
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A 2.00 2.20 2.40
PER ANSI Y14.5M. Al 0.30 0.40 0.50
2. ALL DIMENSIONS ARE IN MILLIMETERS. A2 0.80 0.90 1.00
A3 - - 0.70
DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER, B 5.00 5.25 5.50
PARALLEL TO PRIMARY DATUM o < 00 s a5 < 50
PRIMARY DATUM AND SEATING D/E 15.00 BsC
PLANE ARE DEFINED BY THE SPHERICAL . 15 80 Bsc
CROWNS OF THE SOLDER BALLS.
b 0.35 ‘ 0.45 ‘ 0.55
BILATERAL TOLERANCE ZONE IS APPLIED
e 0.80 BSC
TO EACH SIDE OF THE PACKAGE BODY.
aaa - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE bbb _ _ 0.10
IS OPTIONAL.
ddd - - 0.12
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Lattice Semiconductor Package Diagrams

272-Ball BGA Package

Dimensions in Millimeters

Al BALL I.D. __
\
IDENTIFIER

!E

00000000000000000000 | .
00000000000000000000 | s \
00000000000000000000 |«
00000000000000000000 |» o
0000 0000 |=
0000 0000 | =

0000 0000 |
0000 0000 |
0000 0000 0000 |
L5000 0000 |«

— 8580 — o 8803 0000 |+ c

0000 | 0000 |
0000 | 0000 |
0000 . 0000 |»
0000 | 0000 | =
0000 0000 |
5000000000/0000000000 |+
L ©0000000000000000000 | v
1 ©6000000000/0000000000 |
N00000000POO00000PRO |+

o A

b @—] f——

o [2-30®cals] a
3 2 .15@|c Bz
l
//| ccec |c {
//| bbb [C
L A WAWAWIWIWAWIWiWiWiWiWIWiWiWiAWiWAWiW LW
i t ddd [c ‘ * * ’
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.80

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 23.80 24.30 24.80

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER

PARALLEL TO PRIMARY DATUM M/N 24.13 BSC

D/E 27.00 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
]
ol
o
%)
o

ddd - - 0.20
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Lattice Semiconductor Package Diagrams

304-Pin MQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

BOTTOM VIEW

SEE DETAIL "A" 0.35 MIN.
SEATING

PLANE (N-1)x ——I d—E 0% MIN.

L'b

b _“ LEAD FINISH (] 0.08]|cC f

Al

DETAIL "A"

0.08/0.25 R.

GAGE PLANE

¥
SECTION B - B c < c‘l
F— b
BASE METAL
SYMBOL MIN. NOM. MAX.
A - - 4.55
NOTES: Al 0.25 - 0.65
A2 3.60 3.80 4.00
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
D 42.40 42.60 42.80
2.0 ALL DIMENSIONS ARE IN MILLIMETERS.
D1 39.60 39.70 39.80

3.0 SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD E 42.40 42.60 42.80
BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.

El 39.60 39.70 39.80
L 0.45 0.60 0.75
N 304

e 0.50 BSC

b 0.17 - 0.27
bl 0.17 0.20 0.23
c 0.09 - 0.20
cl 0.09 0.12 0.16
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Lattice Semiconductor Package Diagrams

304-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

D1

HHHHHHHHHHHHHHH!HHHHHHHHHHHHHHH‘

TOP VIEW

*p
7

|
! BOTTOM VIEW

OPTTONAL ;JEATURE
A (HEAT 5INK)

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE 0% MIN.
w-0)x =]

IERFRFRFRFRFRFRFRFRRRFRFRFRFRARFRR IIIIIIIIII“‘ﬁ'II)l %

b

DETAIL "A"

0.08/0.25 R.

GAGE PLANE

Al

b " LEAD FINISH (] 0.08]cC ¥

l=— 1.30 REF.

SECTION B - B

]

b—=
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES : N B B .50
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 - 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3.55 3.80 4.05
DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. L 42.60 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. Dl 40.00 Bsc
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND El E 42.60 BSC
DIMENSTONS .
El 40.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.45 | 0.60 | 0.75
6.0 SECTION B-B: N 304
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.50 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.17 - 0.27
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
bl 0.17 0.20 0.23
TO THE LOWEST POINT ON THE PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.09 - 0.20
& EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.09 0.12 0.16
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Lattice Semiconductor

Package Diagrams

320-Ball SBGA Package

Dimensions in Millimeters

Al BALL I.D.
IDENTIFIER

24 22 20 18 16 14 12 10 8 6 4 2
000000000000000000000000(a
00000000000000000000000O0(E
00000000000000000000000O0|c
0000000000000 00O0OO0O0O0O0O|D
0000 Q0O0O0|E
0000 Q0O0O|F
0000 [eXe)eoXe) K
0000 00O0O0|H
0000 000O0|J
0000 000O0|x
A 0000 0000|L A
rO0Q0 + 00O0O0|n
0000 00O0O0|N
0000 000O0|»
0000 QO0O0O0|r
0000 Q0O0O0|r
0000 00O0O0|u
0000 Q0O0O0|v
0000 00O0O0|w
0000 000O0|v
0000000000000 00000000000 2
rO0O0000000000000000000000| a8
rO00000000000000000000000|ac
QOO00000000YPOOOOO000O O] ap

b @ —w—| |—-—

/\ o[22 @]c[a]5]
3 % .15@|c

v/ /4

VAN

w N

A
A,

.. 4!

(G &l ldldl2elll il 27
AN iy-_.
o ——

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 R

2 A
uuuuuuuuUUuuuuuuuuuuuu\l_(*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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Lattice Semiconductor

Package Diagrams

324-Ball ftBGA Package

Dimensions in Millimeters

Al BALL I.D.
IDENTIFIER

&
S
o
©

n
w
-

POOOOOO0OO
000000000
O00O00000O0
000000000
000000000

o

00O
[o)eXe)
[o)eXe)
00O
[o)eXe)
00O
[oXeXe)
[o)eXe)
00O
000
0|00
[olleXe)
[o)[eXe)
[olleXe)
[0)[eXe)

[eXeJoXoXeJoXooXoJoJoXooXoXeo)

(@]
O
o
O
o
O
O
o
(@]
O
(@]
O
o
(@]
O

000000
0000000
0000000

(oYoJoJoXoXoXoXo)

(©]
O
O
(©]
O
(©]
O
O
O«
[eX
(©]
O
O
(©]
O
o

00000000
oolooooo00
1000000(

loJoJoJoJXoJXoJXoXoXoXoXoXoXoXo oo
[e}eXoJoJXoXoXoXoXoXoXoXoJoXoXo o o)e)]

D
o
(@]

e}
e}
o}
O

(] =

I
1
| —=
|

b @ —

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

[——

----\\ - ;k

ii | ddd | C

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DIDIDD R

'uuuuuuuuuuuuuuuuuu;_(Tm

A

SYMBOL MIN. NOM. MAX.
A 1.25 1.50 1.70
Al 0.30 - -
A2 - - 1.40

D/E 19.0 BSC
M/N 17.0 BSC
S 0.50 BSC
b 0.40 | 0.60 | 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

352-Ball SBGA Package

Dimensions in Millimeters

(4x) /5 N\
- b
Al BALL I.D.

IDENTIFIER

6B ABRADY WL UYL BT ES 432

00000000000000000000000000
00000000000000000000000
0000000000000000000000
0000000000000000000000

——
O
olo
[e]le]
0,0
+

R EEEEE
BBAE

000000000000000000000000
000000000000000000000000
0000000000000000000000000

o

[e]

o

[e]
000000000000 000000000000

aF

b & ] | ax @
A, A

@ .30 M [c[a]B]
Aq}@.lS@C
A,
/| bbb [C + +

(L LLLLLLLLLLL ] -
AR -
T OO0 = ] add [c Y
Q — | |— ’

A-A SECTION VIEW

|
4

A,

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

388-Ball BGA Package

Dimensions in Millimeters

Sy
Al BALL I.D.
IDENTIFIER \
[——————— B ——————————
% 2 22 0 18 16 14 12 w0 s s 4 2
s P e T s T

00000000000000000000000000 | =
00000000000000000000000000 | =
00000000000000000000000000 |«
00000000000000000000000000 |-
000 000 | = ()
0000 0000 | ¢
0000 0000 |
0000 0000 | =

s 0000 0000 |5
0000 0000 | =
0000 000000 0000 | =
0000 000000 0000 | =
0000 Q00Q©O00 0000 | = N c E
0000 0odlooo 0000 |-
0000 000|ooo 0000 | =
0000 000000 0000 | -
0000 0000 |
0000 0000 | v
0000 0000 |«
0000 0000 |+
0000 0000 | =
000 0000 |
00000000000000000000000000 |
HO000000000000I0000000000000 | =
HOO000000000000000000000000 | 2=
QOO0000000000POOOO0O00000POO | »

|
4
:

b @ —] |-—

2 .30®[c[a]s] A A,
A MERTOIE A,

[T oos [c] Aece e #j

pEET

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX,
A 1.90 2.80 3.25
1. DIMENSIONS AND TOLERANCES a1 0.50 0.65 0.80
PER ANSI Y14.5M.
A2 0.28 0.54 0.80
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 29.80 31.80 33.80
DIMENSION "b" IS MEASURED AT THE b/E 35.00 BSC
i : 2 MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 31.75 BSC
PRIMARY DATUM [C| AND SEATING S 0.635 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 0 60 | 0,75 | 5.90
CROWNS OF THE SOLDER BALLS. ° ° :
e 1.27 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

388-Ball fpBGA Package

Dimensions in Millimeters

Al BALL I.D.

IDENTIFIER

O00000000O0OOOO0O0O
O0000000O00OOOOOO0OO
O0000000O00OOOOOO0OO

0000 |=
0000 | 3 -
0000 |- /5(

0000000000000 000000000 @)
0000 0000 |:
0000 0000 |+
0000 0000000000 0000 |-

0000 0000000000 0000 |
0000 0000000000 0000
0000 0000000000 0000 |+

7774§g@g77@g@00+ooooo 0000 | c
0000 0000000000 0000 |
} 0000 00000[00000 0000 |

0000 0000000000 0000
0000 00000[00000 0000
0000 0000000000 0000 |
0000 \ 0000 |
0000 ! 0000 |
0000000000000000000000 |+
OO0 0000000000000 00000O0 |+
HO0000000000/00000000000 | _
QO00000000PO0000000QPRPO |»

B N A

b

Nt

2 .25

C

NE)

% .10

C

/

ccc

C

(e

//| bbb | C

[N

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
i ] i 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 0 50 ‘ o co ‘ 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
6//r\\> IS OPTIONAL. ccc - - 0.35
ddd - - 0.20

- =

e
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Lattice Semiconductor

Package Diagrams

416-Ball fpBGA Package

Dimensions in Millimeters

Al BALL I.D.
IDENTIFIER

(a2

B

O00000000O0O0OOOOOOOOOOOOO00 AN
O0000000O0OOOOOOOOOOOOOO0O00
O00000000O0OOOOOOOOOOOOOO00 )\
O00000000OOOOOOOOOOOOOOOO00 O
0000 0000
0000 0000
0000 000
0000 0000
0000 0000
0000 O0000000 0000
30606 66600000 3006
3606 6066060000 3006
—R000 . _000Q0000 0000
50006 56600000 3006 c E
30606 60060/06060 3006
o000 00000000 o000
o000 OOOO‘OOOO o000
o000 ! o000
0000 | 0000
o000 o000
o000 o000
o000 o000
OO0000000000O000OOO0O0O0O0O0OOOOO
OO000000000000IOOOOO0OOOOOOO
O0000000O0OOOOOJOOOOOOOOOO0O00
ROOOOOOOOOOO?OOOOOOOOOOQQO
b @
A
A o |2 2@[c[a]s] o
1
2100l
/T obb [c
ii [ ddd [c
NOTES: UNLESS OTHERWISE SPECTFIED 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 DIMENSTONS ARE IN MILLIMETERS.
B/C 23.80 24.80 25.80
DIMENSTON "b" IS MEASURED AT THE /E 27 00 BSC
MAXTMUM 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 ; 0 oo 0 o0 0 70
CROWNS OF THE SOLDER BALLS. : : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND STZE OF THIS FEATURE
IS OPTTONAL. cec - - 0.35
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

432-Ball SBGA Package

Dimensions in Millimeters

Al BALL I.D.
IDENTIFIER

——

NNV AN B UB VA VW R U B UB R UDW Y BT 65 4321

0000000000000000000000000000000]a
0000000000000000000000000000000|s
0000000000000000000000000000000|c
0000000000000000000000000000000 >
0000 0000|=
0000 0000]=
0000 0000]¢
0000 0000|x
0000 0000(3
0000 0000|x
0000 0000(L
A S 0000 oooo(x A
0000 0000|w
0000 0000|?
0000 0000(r
+ 0000|r N
0000 0000|u
0000 0000|v
0000 0000(w
0000 0000|¢
0000 0000|a
0000 0000|as
0000 0000|ac
0000 0000|m
0000 00002
0000 0000|ar
0000 0000|ac
f600000000000000H000000000000000 |an
f600000000000000$000000000000000 [ar
000000000000000p000000000000000|ax
0Q0000000000000900000000000QQ0O0|ar

//| bbb |C

)
isae) Sasae) Sasae) TOoO TOOT

] ddd [c Y

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.

f1d
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 - -
Ad 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

484-Ball fpBGA Package

Dimensions in Millimeters

Al BALL I.D. _
IDENTIFIER N\

22 21 20 19 18 17 16
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O00000000O0O0OOOOOOO
OOOOOOObOOOOOOO
000000000000 00

(0]

O
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0000
OOOOOOOOOObOOOOOO
f 00000
T

1514 13 12 11 10 9 8 7 6 5 4 3

000
000
000
000
o0
o0
©]
O

000000000
000000000

©0000000
O0000000

e}
O
e}
O
e}
O
o}

OOOOOPOOOOOO

8

(@}
>
w

2 .25@®
@ 2 .10

(@}

//| ccc |C

(@]
ﬂ

//| bbb |C

A

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 AD RN

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 19.30 19.80 20.30
D/E 23.00 BSC
M/N 21.00 BsSC
S 0.50 BSC
b 0.50 ‘ 0.60 ‘ 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

492-Ball BGA Package

Dimensions in Millimeters

-

Al BALL I.D.
IDENTIFIER

o

0000000000000 0000
000000 [e}efeYe}o)
[e]e] o

000
000
000
000
000
000
000
0o 00000
3 0o 00000
000
o 000000 000
o 000000 000
1 — 1900000 ¢ Q00000 000
000
000
000
000
000
000
000
000
000
000
000
000
o

o
o
[e]
o

o
[e]
o
[e]
[<)
o
[e]
0000
0000000000

o
oo
o

000000
0000000000000 00000
000000000000000000
000000000l000000000
0000000000000 00000
00000000HP,000000000

00000000000000000000000000

(== =]

e
/3\ o |2 0@Ie[]5]

@ .15M|c

//| bbb |C

(o]

//| ece |c

&Q ddd [c

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.80 3.25
1. DIMENSIONS AND TOLERANCES a1 0.50 0.65 0.80
PER ANSI Y14.5M.
A2 0.28 0.54 0.80
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 29.80 30.30 30.80
DIMENSION "b" IS MEASURED AT THE b/E 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM M/N 31.75 BSC
PRIMARY DATUM AND SEATING S 0.635 BSC
PLANE ARE DEFINED BY THE SPHERICAL b 0. 60 | 0.5 090
CROWNS OF THE SOLDER BALLS. : : :
e 1.27 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

516-Ball fpBGA Package

Dimensions in Millimeters

Al BALL I.D.

-

IDENTIFIER N (4x)
D
u | [
R — | ] B
000000000000000000000000000000 \
000000000000000000000000000000 b —
000000000000000000000000000000 N
000000000000000000000000000000
0000 0000 \> _—
0000 0000 ™~
0000 0000 yd
0000 0000 \
0000 0000 /
0000 0000
0000 0000000000 0000
0000 0000000000 0000
0000 0000000000 0000
0000 0000000000 0000 OPTTONAL FEATURE
16000 0000QOO0000 0000 .
6000 0000000000 0000 (HEAT SINK)
0000 0000000000 0000
0000 0000000000 0000
0000 0000000000 0000
0000 0000000000 0000 \
0000 0000
0000 0000 /
0000 0000 \
0000 0000 s
16000 0000 ~_
16000 0000 - —
000000000000000000000000000000
000000000000000000000000000000
000000000000000000000000000000 |
Q0000000000000 0000000000009 90
bQ*—H—— J;——. . L_E] i Q
4x
[ .25@]c[a]z]
N
A
A,
//| ccc |cC
// [ obb | —
ij A ddd [c
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 25.80 27.55 29.30
DIMENSION "b" IS 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
PLANE ARE DEFINED BY THE SPHERICAL b 0 50 060 .70
CROWNS OF THE SOLDER BALLS. . :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cce - - 0.35
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

600-Ball SBGA Package

Dimensions in Millimeters

Al BALL I.D.
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gpprE<chmmzzrhazommooE B
BE

0000000000000 O0|an
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OO@@OOOOOOOOOOOOO 0000000000000 O0

4X

w
&
ASYASY
= W
52
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>

w
>

T REK!
By A ddd [¢ T

=)
%

Q ——

A-A SECTION VIEW

SYMBOL MIN. NOM. MAX.
A - - 1.70
NOTES: UNLESS OTHERWISE SPECIFIED
Al 0.50 0.65 0.80
DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M. A2 0.80 0.90 1.00
D/E 45.00 BSC
ALL DIMENSIONS ARE IN MILLIMETERS.
M/N 43.18 BSC

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

SHBD- -

b 0.60 ‘ 0.75 ‘ 0.90

PRIMARY DATUM AND SEATING e 1.27 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. 0 0.25 - -
BILATERAL TOLERANCE ZONE IS APPLIED A 0.10 - -
TO EACH SIDE OF THE PACKAGE BODY. aaa _ B 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE bbb - - 0.25
IS OPTIONAL.

ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

672-Ball fpBGA Package

Dimensions in Millimeters

Al BALL I.D

IDENTIFIER N\ (4%)
o »
i
000000000000000000000000
00000000000000000000000000
00000000000000000000000000 a)
00000000000000000000000000 0 — —
00000000000000000000000000 -
00000000000000000000000000 N
00000000000000000000000000 //
00000000000000000000000000
00000000000000000000000000 \
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
- H90000000000000000000000000 OPTIONAL FEATURE
00000000000000000000000000 (HEAT SINK) C E
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000 000000000000 \
00000000000000000000000000
00000000000000000000000000 //
00000000000000000000000000 AN
00000000000000000000000000
1 6000000000000[0000000000000 ~_ —
1 6000000000000 000000000000
00000000000000000000000000
QOO00000000900000000009
b @
A
\ [o E=0rRE | A
? .10@)c '
//] bob [
A ddd [ c Y
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M. . . .
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 23.80 24.80 25.80
DIMENSION "b" IS MEASURED AT THE D/E 27.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 25.00 BSC
PRIMARY DATUM AND SEATING 5 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL o 050 0. 60 .70
CROWNS OF THE SOLDER BALLS. : : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

676-Ball fpBGA Package

Dimensions in Millimeters

Al BALL I.D.
IDENTIFIER
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OPTIONAL FEATURE \

~~

1= / A

(2 .25@]c]a]e]
@
i j D] ddd | C
NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DDA

e

SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
Al 0.30 0.50 0.70
A2 0.30 0.50 0.70

B/C 25.80 27.55 29.30
D/E 31.00 BSC
M/N 29.00 BSC

S 0.50 BSC

b 0.50 ‘ 0.60 ‘ 0.70
e 1.00 BSC

aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

680-Ball fpBGA Package

(with or without Internal Heat Spreader)
Dimensions in Millimeters
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Al BALL I.D. __

IDENTIFIER

//| ccc |cC

\

AN
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/ OPTIONAL FEATURE \

\ ij (HEAT SINK)

A

A A,

[N

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.

h
J%

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

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

Package Diagrams

680-Ball fpSBGA Package

Dimensions in Millimeters

Al BALL I.D

IDENTIFIER \
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[@ .25@D[c[aTs]
(@ .100D[c]

A\C

Ll Ll 7T
V§&S§&N§&&N§&&u§§&sl’..
————

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.

IO

(x) &

B
B
(=]
LA
A A,
Fii N
By & SEATING PLANE

SYMBOL MIN. NOM. MAX.
A - - 1.70
Al 0.45 0.53 0.60
A2 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
0 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

900-Ball fpBGA Package

Dimensions in Millimeters
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000000000000000/000000000000000 |
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00000000 0000[00 oooo » \
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b0 L Jq . LEl VAN
o[225@[cla]s]
3 @ .10M]|c
» A
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(A dad [c
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M. i - -
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 25.80 27.55 29.30
DIMENSION "b" IS MEASURED AT THE b/E 31.00 BSC
MAXIMUM SOLDER BALL DIAMETER .
PARALLEL TO PRIMARY DATUM M/N 29.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL o 5 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. cee - - 0.35
ddd - - 0.20
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Lattice Semiconductor

Package Diagrams

1036-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.

iSAVACACACACAVAVICAVACICACACAVAVIVAVACICACACAVAVICAVACECACACAVAVAVAT)

SYMBOL MIN. NOM. MAX.
A 2.00 - 2.75
Al 0.40 0.55 0.70
A2 1.50 1.90 2.30

D/E 45.00 BSC
M/N 43.00 BSC

S 0.50 BSC

b 0.50 ‘ 0.65 0.80
e 1.00 BsC

Q 0.25 - -
Ad 0.10 - -
aaa - - 0.20
bbb - - 0.35
ddd - - 0.20
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Lattice Semiconductor Package Diagrams

1156-Ball fpBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
1. DIMENSIONS AND TOLERANCES a1 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.40 0.60 0.80
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 29.80 30.30 30.80
DIMENSION "b" IS MEASURED AT THE D/E 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 33.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL b 0.50 ‘ 0.60 ‘ 0.70
CROWNS OF THE SOLDER BALLS. : - :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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