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121, 900-Ball fPBGA PACKAEE. ... uvviieiiiieeectiieeeette ettt e e e e et e et e e e e st e e e e et e e e saeaeeassteeeeassteeesnsaeeesssseeaanssaeeennsaeeesnsaeaanns 126
122. 1020-Ball Organic fFCBGA PaCKAZE......uuvieeeeiieecieee ettt e ettt e e ete e e ettt e e e et e e e sataeeesstaeeeastaeesnsaeeesssseeeanssaseenssaeeesnsaeaanns 127
123. 1020-Ball Organic FCBGA PACKAZE REV. 2....oiiieiiee ettt e ettt e e tte e e te e e e s ate e e senaeeeesntaeeessteeeenssneeesnseeaaans 128
124, 1036-Ball TESBGA PACKAGE...ccutteeuiiiriiiieiteeitee ettt ettt et s bt e st e s be e st e e s et e e sabeessbeesabeesabeesabeesabeesnteesabeesaneens 129
125. 1152-Ball Organic fcBGA Package Option 1: LatticESC/SCIMAD ......c.ceiiierireriieeieteteie st sie e see ettt ee e saesaeenean 130
126. 1152-Ball Organic fcBGA Package Option 2: LatticeSC/SCMB80 & SC/SCMILI5.......ccovvieviirieniieeeeieieieseese e 131
127. 1152-Ball Ceramic FCBGA PACKAZE ... .uveeeeiiieeeieie ettt ettt e ettt e e ettt e e et e e e e ttae e e s abaeeeetteeeseabaeeesabaeaeassaeesassaeeesassnaans 132
128. 1152-Ball FPBGA PACKAZE. ... ueeiiieiieeeiiiiieeeite ettt e ettt e e ettt e s tae e e et e e e e e et e e e s asaeeesstaeeaanssaeesnsaeeasssseeaanssasesnssaeeesnsanaanns 133
129. 1156-Ball FPBGA PACKAZE. ... ueeiiiiiieeeiiiiieeette ettt e ettt e e ettt e s te e e et ta e e e e eteeesasaeeasstaeaeasstaeesnsaeeasssseeaanssasesnsseeeesnsanaaans 134
130. 1704-Ball OrganiC fFCBGA PaCKAZE. ... eieeeiiieiiiieeeiiteeeeettee e ettee e e st e e e s tae e e saeae e e s taeeeasteeesenseeessnsseeeansseeeensseeessnsananans 135
131. 1704-Ball Ceramic fCBGA PACKAZE ... ..vveeieeiieieeiieeeiitee e tee s ttee e ettt e e sttt e e s aeaeeesabaeeeasteeesanseeeesssaeeeasseeeenssneeeansanaaans 136
APPENdixX A. PACKAZE ANCRIVE «...co ittt et bt e e b et e s bt e e bt e e s bt e e s bt e e sbbeesaeeesbbeesabeesareennneens 137

32-Pin QFN (PUNCh SiNGUILEA) PACKAZE. .....veeeiruiiiitieitete ettt ettt sttt ettt et et e st e sabesbeesbeesbeebeeneesanene 137
TeChNICAl SUPPOIT ASSISTANCE ......vviieeiiee ettt e ettt e ettt e e ettt e e e ettee e e e taeeeestbeeeeaasaeeesssaeaesbeseeassaeassasssaeastasesansseeessseaaans 138
REVISION HISTOIY coiiiiiiiiiiiccc e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaes 139
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= LATTICE

1. 16-Ball WLCSP Package Option 1: iCE40 LP

Dimensions in Millimeters

PIN #1 ID FIDUCIAL A
LOCATED IN THIS AREA (4X)
\
D1
4 3(2 1 !_IEI - A
AOOIO®
Jletete @J—[
c|lO000
D @O®®
—s]
BOTTOM VIEW E
~—e [AF
E1
TOP VIEW * . "
A 16X bs
HMEI
[6.015_IC] A
| 1] Y
(OJOOL)
| ccc [C
A;
SIDE VIEW
REF. Min. Nom. Max.
NOTES: A 0413 | 0452 | 0.491
1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. Al 0122 | 0152 | 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. E1 1.05 BSC
e 0.35BSC
/A\ 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 -
/5\ BILATERALTOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE s - [oa1s -

PACKAGE BODY.
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= LATTICE

2. 16-Ball WLCSP Package Option 2: iCE40 UltraLite™

Dimensions in Millimeters

PIN #1 FIDUCIAL

[—
IS
w
N

A
LOCATED IN THIS AREA 4%
—{be] oy

sbd

1 e] Ry
5 O[O &)
&
50[00
oo @

O
o
O

BOTTOM VIEW

A <—| :
s e

nm TOP VIEW

[——— >

QOO Q
A [Alcec C * *
SIDE VIEW Ar
NOTES: REF Min. Nom _ Max
1. ALLDIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994, A 0.413 | 0.452 | 0.491
Al 0.122 0.152 | 0.182
2. ALL DIMENSIONS ARE IN MILLIMETERS. b 0.188 | 0.218 | 0.248
D 1.409 BSC
/A DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER E 1409 BSC
PARALLEL TO PRIMARY DATUM C. D1 1.05 BSC
E1 1.05 BSC
/A PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE o 0.35 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. _ 0.180 _
N .
sbD 0.067 | 0.071 0.072
/5\ BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE <bE 0067 | 0071 | 0.072
PACKAGE BODY. aaa 0.03
cce 0.03
ddd 0.050
eee 0.015
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Package Diagrams ::LATTICE

Data Sheet

3. 20-Pin (300-Mil) CERDIP Package

Dimensions in Inches

) O e Y s N s | l_||l_| 1 1 M
f | FA
E | ———+-——- - El
[ ] — — " 2
DETAILA E—=
f D A
‘ A A2 j=———— (DATUMB)
BASE PLANE Al [

A
SEATING PLANE

D

SIDE VIEW ! ¢ ==
|
77 i__ E2 —=
I$I.010 ™ ]clafs]
bl
WITH
* / * LEAD FINISH
(c) cl
\ BASE METAL
4x (b)
SECTION Z-Z
DETAIL A A\
NOTES: u INCHES
°_ | MIN. | NOM. | MAX.
1. DIMENSIONING AND TOLERANCING PER AL - - -200
ANSI Y14.5M. Al]| .015 - -
A2 | .140 - .175
2. ALL DIMENSIONS ARE IN INCHES. b | .015 - .023
bl| .015 | .018 | .021
& MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2 | .045 - .065
.060 INCHES FROM THE LEAD TIP. b3 | .023 | - .045
c | .008 | - .014
DIMENSIONS D AND E1 INCLUDE ALLOWANCE FOR GLASS c1 | .008 | .010 | .012
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH. D | 942 | 950 | .970
E | 308 | - 325
5. DIMENSIONS A, A1 AND L ARE MEASURED WITH THE E1| 280 | 288 | 296
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-003. B2 300 REF
e3| 325 | - [ .410
6. E3 IS TO BE MEASURED AT THE LEAD TIPS. o 100 BSC
A ALLOWED LEAD TIP POSITION RANGE. 1&1 125 | 2'0 [ 200

© 2007-2021 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

Data Sheet
4. 20-Pin LCC Package
Dimensions in Inches
TOP VIEW
- o~
.010 g \
——— XA45
.020 7
E2 E4
.030 L )
———  X45
.050
(3 PLACES)
BOTTOM VIEW
_ 4’| e — A
‘ |
.030
[\ E 030 RrADIUS
050
(TYPICAL)
Al
SIDE VIEW
A2 -
D
NOTES: INCHES
1. DIMENSIONING AND TOLERANCING PER " | MIN. MAX.
ANS| 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 | .34 358
FLATNESS TOLERANCE S .004 INCHES PER INCH. E2 -200
E4 | 270 | | 315
e .050 BSC
L .042 .058
11 | .075 .095

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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Package Diagrams ....LATTICE

Data Sheet

5. 20-Pin PLCC Package

Dimensions in Inches

[#]007 O[H] A2 O[0O)

D
D1 5
BOTTOM VIEW TOP VIEW
. o PIN1ID ZONE
] ]
D3 :| _{

N

03

I B e |

>
1]

007 ®[H[a8 O[p u
(a8 O
©lo07 OlH [a8 ® [0)] [ooso]

(N-4PLACES)

;
)
p
‘
°| MIN.| NOM.| MAX. DETAIL "J"
A | 165 | 172 | 180 /
A1 .0%0 | 105 | 120 D/E
A2 [0, | -1 o83 o1 SIDE VIEW
D |38 | 390 | 39 : 0105
D1 | 350 | 353 | 356 013 1§ o075
D2 | 141 | 155 | 169 0125 I:I ’ T /A
0075 A
D3 075 T M A2
E |38 | 390 | 39 } 018 R
E1 | 350 | 353 | 356 013 +
£2 | 141 | 155 | 169 -C- :
075
:33 Z SECTION AR SEATING PLANE | A A | (%’S)
—bD2e2 —=f=—Dp2E2 —=
NOTES:
1. ALLDIMENSIONSANDTOLERANCESCONFORM TO ANS1Y14.5M-1982 -A-B-

2. ALLDIMENSIONSIN INCHES

DATUM PLANE LOCATEDAT TOP OF MOLD PARTING LINE AND
COINCIDENT WITHTOP OF LEAD WHERE LEAD EXITSPLASTIC BODY

.032

2 ST Q25 GO
DATUMS AND TO BE DETERMINED WHERE CENTER LEADS RN
EXITPLASTIC BODY ATDATUM PLANE

TO BE MEASURED AT SEATING PLANE CONTACTPOINT .045 MIN.

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLDPROTRUSION.
ALLOWABLE PROTRUSION IS .010 PER SIDE. .025 MIN.
-C- SEATING PLANE

> BB B>

TOP POINT OF MEAS UREMENTIS DATUM ; BOTTOM POINT OF 021
MEASUREMENT IS ATMAJOR FLAT AREA OF LOWER PLASTIC SURFACE 013

DEFINED BY D3/E3
[$o07 W[ c[as BbO]

[>

DIMENSION APPLIES TO BASE METAL ONLY

DETAIL "J" (TYP ALLSIDES)

© 2007-2021 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

Data Sheet
L] L]
6. 20-Pin Plastic DIP Package
Dimensions in Inches
_B- E
b1l
N/2 1 WITH /A
el T e O e S s B e e e Y LEAD FINISH
|| | A L
C - E1 (c) cl
‘ L SEE
* ‘ / J \ DETAIL
T T T T T T T A
N BASE METAL \
(b)
TOPVIEW
SECTION Z-Z ‘ ¢
C L
BASE PLANE A
Tl A |
eB
Z z A A
11 2
|
) [
LI 4 jre
! |
SEATING Al
PLANE
6] He -H- GAGE
b2 L } PLANE
SIDE VIEW b —~—D1 4
[@loro @[c] A\
—— I—— eC
NOTES: DETAIL A
1. CONTROLLING DIMENSION: INCH.
2. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M
3. DISTANCE BETWEEN LEADS INCLUDING DAMBAR
PROTRUSIONS TO BE .005 MINIMUM.
DIMENSIONS A, A1 & L ARE MEASURED WITH
THE PACKAGE SEATED IN JEDEC SEATING N =20
PLANE GAUGE GS-3. 5
A DIMENSIONS D, D1 ANDE1 " INCHES .
DO NOT INCLUDE MOLD FLASH OR PROTRU SIONS. 5 o,
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 i MIN.| NOM.[ MAX 3
E AND eA MEASURED WITH THE LEADS CONSTRAINED Al - - 210 | 4
TO BE PERPENDICULAR TO DATUM A1l 015 - - 4
A B AND eC ARE MEASURED AT THE LEAD TIPS A2| 115 | 130 | 195
WITHTHE LEADS UNCONSTRAINED. b | .014 [ 018 | .022
N IS THE MAXIMUM NUMBER OF LEAD bi| 014 [ 018 [ .02
POSITIONS. b2 | 045 [ os0 | .070 | 10
9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED c | .008 [ 010 | 014
TO EASE INSERTION cl [ .008 [ 010 [ .011
A& b2 MAXIMUM DIMENSION DOESNOT D | .980 | 1.030 | 1.060 5
INCLUDE DAMBAR PROTRUSIONS. DAMBAR D1] 005 N N S
PROTRUSIONS SHALL NOT EXCEED .010 E | 300 | 310 | 325 | &
Ak DATUM PLANE -H- COINCIDENT WITH THE BOTTOM E1] 240 [ 250 [ 280 [ 5
OF LEAD , WHERE LEAD EXITS BODY e 1100 BSC
eA 300 BSC 6
leB| - - 430 | 7
eC| .000 B 060 | 7
L |15 [ 130 | 150 | 4

© 2007-2021 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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Package Diagrams l.l.LATTICE

Data Sheet

7. 24-Pin (300-Mil) CERDIP

Dimensions in Inches
/ (DATUM A)
N/2 1 F

| s S s I s A s S s Y s | I | N s I s S s A s S s |
! FA
TOP VIEW E - ————t— (&
1| ] i
o N
]~ b= s
E
‘A D A “ . f—
BASE PLANE Al A2 | (DATUM B)
N\ i A
= B
X bl
SEATING PLANE I |
SIDE VIEW L : ¢ =
[ E2 —i
LEAD FINISH
(c)
BASE METAL
SECTION Z-Z /\
INCHES
NOTES: g
. [ MIN. [ NOM.| MAX.
1. DIMENSIONING AND TOLERANCING PER AL - - :200
ANSI| Y14.5M. Al]| .015 - -
A2 | 240 | - 175
2. ALL DIMENSIONSARE IN INCHES. b | .015 | - 023
bl| .015 | .018 | .021
é MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2 | .045 | - .065
.060 INCHES FROM THE LEAD TIP. c | .008 | - 014
c1| .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, A1 AND L ARE MEASURED WITH THE £2 300 REF
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE G5-003. £3 ] 325 | - | .410
e .100 BSC
6. E3ISTO BE MEASURED AT THE LEAD TIPS. L1125 | - [ 200
N 24

A ALLOWED LEAD TIP POSITION RANGE.

© 2007-2021 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

Data Sheet
8. 24-Pin Plastic DIP
Dimensions in Inches
TOP VIEW
_B-
N/2 bl WITH E
e e O e Y e B e r’L' LEAD FINISH
| | A L A
H CL - E1 (C) cl
1— SEE
O o7 o7 o7 o7 o7 o o7 * == DETAIL
N ) BASE METAL T A

SECTION Z-Z

SIDE VIEW LC
BASE PLANE | ~ A | L
7 Z /N

A

>
N
>

|

” _
Lalf T

GAGE
} PLANE

~=—D1 4x

A

—— I——eC
NOTES: DETAIL A

CONTROLLING DIMENSION: INCH.

DIMENSION ING AND TOLERANCING PER

ANSI Y14.5M

DISTANCE BETWEENLEADS IN CLUDING DAMBAR
PROTRUSIONS TO BE .005 MINIMUM.
DIMENSIONS A, A1 & L ARE MEASURED WITH

1.
2.
3.
THE PACKAGE SEATED IN JEDEC SEATING N=24
PLANE GAUGE GS-3. :
A DIMENSIONS D, D1 ANDE1 'h; INCHES "
DO NOT INCLU DE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 °l MIN.| NOM.| MAX.| 'c
E AND eA MEASURED WITHTHE LEADS CONSTRAINED Al - - 210 | 4
TO BE PERPENDICULAR TO DATUM Al| 015 - - 4
A eB AND eC ARE MEASURED AT THE LEAD TIPS A2| 115 | 130 :195
WITH THE LEADS UNCO NSTRAINED. b | 014 [ 018 | 022
N IS THE MAXIMUM N UMBER OF LEAD b1| 014 | 018 [ .020
POSITIONS. b2| 045 | 060 | 070 | 10
9. POINTED OR ROUNDED LEADTIPS ARE PREFERRED c | 008 | 010 | .014
TO EASE INSERTION cl| 008 | 010 | .011
A& b2 MAXIMUM DIMENSIONS DOES NOT D[ 1230 1.250 | 1280 | 5
INCLUDE DAMBAR PROTRUSIONS. DAMBAR D1l 005 | - B 5
PROTRUSIONS SHALL NOT EXCEED.010 £ | 300 | 310 35 | 6
A DATUM PLANE -H- COINCIDENTWITH THE BOTTOM E1] 240 | 250 | 280 [ 5
OF LEAD , WHERE LEAD EXITS BODY e 1100 BSC
eA 300 BSC 6
eB| - - .430 7
leC] .000 - 060 | 7
L[ .15 [ 130 | .1s0

© 2007-2021 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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9. 24-Pin QFNS Package

Dimensions in Millimeters

= LATTICE

l— D2 —~ PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA
L — r .
24X ‘
o
/a\ - :
)
PIN 1ID AREA ) \Q ?
E2
) (e
- - !
7 <d
% Andlhon
( || [T 010 @Icale /5\
0.50 TYP
4x
TOP VIEW BOTTOM VIEW
- - =~ ~ - -— = ~
/ \ 7 N
VIEW A
/OEEEE ,/ VIEW A N
’ \ B , A
\ ] / .
I / [ T
\ / ’ |
N oot 1 mmma
SIDE VIEW - N By B / £>]0.08 | C
SEATING \ /
PLANE N /
~ /
~__ - -~ Al
A3
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A 0.80 0.90 1.00
PERANSIY14.5M.
Al 0.00 0.02 0.05
2. ALL DIMENSIONS ARE IN MILLIMETERS.
A3 0.2 REF
3. DRAWING CONFORMS TO JEDEC MO-220, VARIATION VGGD-9. D 4.0 BSC
D2 1.05 ‘ - ‘ 2.45
EXACT SHAPE AND SIZE OF THIS
A FEATURE IS OPTIONAL. E 4.0 BSC
E2 -
DIMENSION b APPLIESTO PLATED 1.05 245
A TERMINAL AND IS MEASURED BETWEEN b 0.18 0.25 0.30
0.15 AND 0.30 mm FROM TERMINALTIP.
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS. L
0.45 0.50 0.55

www.latticesemi.com/legal
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= LATTICE

Package Diagrams
Data Sheet

10. 25-Ball WLCSP Package (0.40 mm Pitch)

Dimensions in Millimeters

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA N

AN
5 4 B2 1 Sau

(| aaa

OOPOG

#
0006
COPOO
00Q0O

ﬁ)OOﬁ)O

m oo @ >

C
eee (M)
TOP VIEW
BOTTOM VIEW

//{ bbb | C

A 25X ob
$ddd@cA|B| = ]

[ee—— >

oopoo__

| cec [ C ‘
[c] A

SIDE VIEW
REF. Min. Nom.  Max
Notes: A 0.535 | 0.575 | 0.615
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. AL 0170 0.200 0230
2 ALL DIMENSIONS ARE IN MILLIMETERS. b 0.220 0.250 0280
& DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER - - -
PARALLEL TO PRIMARY DATUM C. D 2.492 BSC
/A PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE £ 2:546 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. b1 1.60 BSC
E1l 1.60 BSC
e 0.40 BSC
aaa 0.025
bbb 0.060
ccc 0.015
ddd 0.150
eee 0.050
© 2007-2021 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

11. 25-Ball WLCSP Package (0.35 mm Pitch)

Dimensions in Millimeters

PIN #1 ID FIDUCIAL A (4)()
LOCATED IN THIS AREA
\
D1
5 4 J; 21 !_E - N
A 10O % O®
s 0O0dO @J—[
—100PCGO— [D]
D OO % OO
EQODP®®
0 Y
A 25X be
nmm TOP VIEW A
[2.015 M[C] ‘
BOTTOM VIEW i
I
QO PO
| ccc |C
‘ H
A1
SIDE VIEW
- REF. Min. Nom. Max
otes:
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. 21 g‘l‘;; g"l‘ii g‘l‘:;
2 ALL DIMENSIONS ARE IN MILLIMETERS. - - -
A\ DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0188 | 0218 | 0.248
PARALLEL TO PRIMARY DATUM C. D 1.71BSC
/A PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE E 1.71 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 1.40 BSC
/5 BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE E1 1.40BSC
PACKAGE BODY. e 0.35 BSC
aaa 0.03
ccc 0.03
s - 0.015 -

www.latticesemi.com/legal
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l.l.LATTICE Package Diagrams

Data Sheet
12. 28-Pin LCC Package
Dimensions in Inches
.010
———  X45
.020
TOP VIEW
.030
———  X45
.050
(3 PLACES)
~— Al
4|>| e E—— A
.030
£\ E ==~ RADIUS
050
(TYPICAL)
L— SIDE VIEW
BOTTOM VIEW
D
A INCHES
° | MIN. MAX.
NOTES: A | .054 074
1. DIMENSIONING AND TOLERANCING PER Al | .064 .089
© ANSIY145. A2 | .007 015
B | .022 .028
2 ALL DIMENSIONS ARE IN INCHES. D | .440 .460
D2 .300
D4 | .370 .403
(f; DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION T a0 260
OF .010 INCHES MAXIMUM ABOVE THE DIMENSION SHOWN o1 05 :
NOT TO EXCEED .005 INCHES MAXIMUM PER SIDE. e T30 ] 03
FLATNESS TOLERANCE IS .004 INCHES PER INCH. € 050 BSC
L |.042 .058
L1 | .075 .095

© 2007-2021 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.

FPGA-DS-02053-6.1 17


http://www.latticesemi.com/legal

Package Diagrams

Data

Sheet

= LATTICE

13. 28-Pin PLCC Package

Dimensions in Inches

BOTTOM VIEW e
: f% A
A LTS
; S

°| MIN.| NOM.| MAX.

A .165 172 .180

Al | .090 | .105 .120

A2 | .062 - .083 021
D .485 490 495 ‘ -
D1 | 450 | .453 456

D2 | .191 | .205 219 .0125 I:I
D3 .125 .0075

E | 485 | .490 | .495 } .018 T
(2 [aor [os [ans

53 ‘12285 SECTION A-A

NOTES:

1.

> BB BB

>

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

DATUM PLANE [H-_] LOCATED ATTOP OF MOLD PARTING LINE AND
COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY

DATUMS [A-8_] AND [-D-_] TO BE DETERMINED WHERE CENTER LEADS

EXIT PLASTIC BODY AT DATUM PLANE

TOBE MEASURED AT SEATING PLANE CONTACT POINT

DIMENSIONS D1 AND E1 DONOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION 15.010 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 METALONLY

.0105

081§ o075

[B]o07 O H[as O[]

D
6

D1

1].002]AB

$loo7 ©[H[as O[O
©]

TOP VIEW

- PIN 11D ZONE

E E1

i

AN

1101

Blo07 D[H[ae OO
/) [oo2]as O

<

DETAIL"J"
7

[T T T LT ]

3w Olexe OLG) anAcE)

SIDE VIEW

D/E

a

Al

-C-
SEATING PLANE

ENYAN

* Jooa]c

.020

_A-B-

F_\\

!

I<—D2/E2 —><—DZ/AZ ——l

(MIN)

.032
92 5To0r QL] sz QLo

.045 MIN.
|
.025 MIN. [c] sEATING PLANE
021
. 021
013
[$]or @ c[as OoB]
DETAIL")" (TYP ALL SIDES)
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Package Diagrams
Data Sheet

14. 28-Pin Plastic DIP Package

Dimensions in Inches

NOTE:
1 CONTROLLING DIMENSION: INCHES
2 DIMENSIONING AND TOLERANCING
PER ANSIY14.5M-1982
TOP VIEW 3 ALLENDLEADSIN THIS FAMILY ARE 1/2 LEADS
4 DIMENSION A, A1, AND L ARE MEASURED WITH THE
N/2 1 - PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-3
l-LI I_n_l I_n_l I_,-LI 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_,-l 5 D AND E1 DIMENSIONS DO NOTINCLUDE MO LD
FLASHOR PROTRUSION. MOLD FLASH AND
PROTRUSION SHALL NOT EXCEED 0.010
C E 1 6 E AND eA MEASURED WITH THE LEADS
CONSTRAINED TO BE PERPENDICULAR TO PLANE A
7 eBAND eC ARE MEASURED AT THE LEAD TIPS
P R P P R e e P PR WITH THE LEADS UNCONSTRAINED. eC MUST BE
N ZERO OR GREATER
8 NIS THENUMBER OF TERMINAL POSITIONS
9 B1AND B2 MAXIMUM DIMENSIONS DO NOT INCLUDE
DAMBAR PROTRUSIONS. DAMBAR PROTRUSIONS
E SHALL NOT EXCEED 0.010
——
1 I s
n I " INCHES
1 I 8
) CL H °| MIN.| NOM.| MAX.
ot A - - .180
e —~C A.] 015 - ]
e A A, | .120 .135 .150
c—° B |.014 | 018 | .02
- eB — B:|.045 .050 .060
B, [ .030 .040 .045
C | .008 .010 .015
D | 1.345 | 1.365 1.385
-B- D D1 1.300 BSC
E .300 .310 .325
SEATING PLANE —L E. [ .275 .285 .295
" e .100 BSC
= €. .300 BSC
_\ €, - - 430
_A- U €c | .000 - .060
1 U L |.110 .130 .150
Al_J N 28
~—B2
ax
A -
el
SIDE VIEW
.| 0015 @[ AlB]C]|
0010 M| A
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Package Diagrams
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15. 28-Pin SSOP Package

Dimensions in Millimeters

Pin 1 Identifier

LT~

IRIHE

@020 @[c[aB[sO)

TOP VIEW
% COMMON
5 DIMENSIONS
‘| _MIN. NOM. MAX.
A - - 2.0
A1 0.05 - -
A2 1.65 1.75 1.85
b 0.22 - 0.38
by 0.22 0.30 0.33
c 0.09 - 0.25
] 0.09 0.15 0.21
D 9.90 10.20 10.50
E1l 5.00 5.30 5.60
e 0.65 BSC
7.40 7.80 8.20
L 0.55 0.75 0.95
L1 1.25 REF.
28
0oC 0 4 8
R1 0.09 - -

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

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

TO BEDETERMINED AT THE SEATING PLANE

RSN CINIO)

Tl

? ~TJo10 Jc
SEATING Ax
PLANE SIDE VIEW
AZ
|
AN |
T
i L/ | A
\ PARTING LINE
SEE
DETAIL"A"
END VIEW
2NXRR1
Iy GAUGE PIANE
+
oc A ‘
% u 0.25 BSC
A
L f
A SEATING PLANE
— L1
DETAIL'A'

WITHLEAD FINISH

LT
N :
T‘—(b)g[\_

BASE METAL

VN

SECTIONA-A

A DIMENSION b DOES NOT INCLUDE DAMBARPROTR USION/INTRUSION.

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

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

"N" 1S THE NUMBER OF TERMINAL POSITIONS

© 2007-2021 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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16. 30-Ball WLCSP Package

Dimensions in Millimeters

(4x)
OCATED IN THIS AREA B
‘ 5 4 3 2 1 \ t
N\
OQO B+ ™~
OCO0OOQPOO|s
O000O0|c
t45 586060 0 o]
O O0ODOO| E
@rpoc)q)o F—

E
A 30 X b/ |E| E

LIVEBUG VIEW

A ONOJONONO)

!
ol = 16 ‘ fo
SIDE VIEW As

Notes:
1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M — 1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS 3 i Nom VX
/5\  DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP A - = T o600
DIAMETER PARALLEL TO PRIMARY DATUM C. AL oaa0 | = -
PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE b 0.230 | 0.260 | 0.290
SPHERICAL CROWNS OF THE SOLDER BUMPS. D 2537 BSC
/5\ BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE E 2.114 BSC
PACKAGE BODY. D1 2.00 BSC
El 160 BSC
e 0.40
sD - 0.27 -
sE - 0.26 -
aaa 0.030
ccc 0.050
ddd 0.015
eee 0.050
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17. 32-Pin QFN Package Option 1: Power Manager Il, iCE40™

Dimensions in Millimeters

A\

2X
=
A
o2
PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA
2X L —
N Mo15 | C|B 32X‘| | N
UUUTU
1 S 1
{f§ - §
PIN 11D AREA - \(S
)
= + = E2
-} [em
-} [am
;’ f
»//Anmmnnnn
( E‘I " L
TOPVIEW » BT o10 @IC[Alg] /o\
0.50TYP BOTTOM VIEW
— T — T~
AN
/ VIEW A /~ N
/ VIEW A vA
E I
/ {/ \)
/ SDEVIEW > —— ~ \ ——{ ! / [Boos [c] /o\
SEATING
PLANE J/
N
'
A3
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 0.80 0.90 1.00
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. A3 0.2 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 5.0 BSC
f EXACT SHAPE AND SIZE OF THIS D2 1.25 | 2.70 | 3.75
FEATURE IS OPTIONAL.
URE 15 OPTIO E 5.0 BSC
ﬁ DIMENSION b APPLIES TO PLATED E2 1.25 2.70 3.75
TERMINAL AND IS MEASURED BETWEEN b
0.15 AND 0.30 mm FROM TERMINAL TIP. 0.18 0.24 0.30
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.30 | 0.40 | 0.50
© 2007-2021 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

18. 32-Pin QFN Package Option 2: MachX02™

Dimensions in Millimeters

=
b2 PIN #1 ID FIDUCIAL A
(CORNER CHAMFER)
2X I_
M oas [c [B 32)(*‘ B2
\Uuuuuuu%/
1 M 1
/\ = C
PIN 1 ID AREA % E
E2
3 + C
- C
0 C
> C
\/ AN nnn
5] e
TOP VIEW e R ELE AN
045 TYZ’X BOTTOM VIEW
//—\\\ ///—\\\
/ VIEWA s
;SRR / VIEW A \
[ \ / VA
o o / L \
a \ / J—
AN 7 ¢
SIDE VIEW =~ ~— —~ oo # / ASloos[c] /5\
SEATING \ T f
PLANE \ /
/
AN _ <A1
A3
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 0.50 0.55 0.60
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 23 0.2 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 5.0 BSC
EXACT SHAPE AND SIZE OF THIS D2 3.10 ‘ 3.20 ‘ 3.30
zf \  FEATUREIS OPTIONAL. £ 5 0B5C
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. 0.20 0.25 0.30
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.35 ‘ 0.40 ‘ 0.45
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19. 32-Pin QFN Package Option 3: MachX02 SG32C

Dimensions in Millimeters

4

D2

PIN #1 1D FIDUCIAL A
(CORNER CHAMFER)

T

2X L
N 0.15[C[A ‘I
a 32X

TUUUUUUT

A\

PIN 11D AREA

_|_

[T
\JUUU[UUU Y

TN,

alalalal/a¥ala

\/ N ﬂ‘T ﬁllﬂ nNN
=L

b . l0.100|c|A|B
TOPVIEW 0.45 TYP BOTTOM VIEW *oos ®|c A

X
////__\\\\
4 \
y VIEW A N
/
/ \\ A
F \
{ |
|
. | Loy
SDEVIEW T = / Slosslc] /5\
SEATING \ i
PLANE N t t
N\ /
N 7
S~ _- Al
T A3
SYMBOL | MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 0.50 0.55 0.65
, 0.02 0.05
1. DIMENSIONS AND TOLERANCES Al 0.00
PER ANSI Y14.5M. A3 0.02 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 5.0 BSC
D2 3.40 | 3.50 | 3.60
A EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL. E 5.0 BSC
E2 3.40 3.50 3.60
/a\  DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN b 0.18 0.25 0.30
0.15 AND 0.30 mm FROM TERMINAL TIP.
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 035 | o4 | o045
6.  JEDEC REFERENCE MO-248 AND DR-4.2.
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Package Diagrams
Data Sheet

20. 36-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW

00
000
©00
©00

f
ﬁ |

b @ —we| |wa—

.15 c|a]B]
/5\[+EEge

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

AP

/N

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

[ aaa |(4X) A

~—o b1

\ TOP VIEW
\
\
:
~
~
g
- zn -
WA
A A,
\
ooocooQo—
/™ g rr
Ay
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 ]
A2 - - 0.90
D/E 2.50BSC
M/N 2.00BSC
S 0.20 BSC
b 0.20 0.25 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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21. 36-Ball ucfBGA Package: iCE40 Ultra™

Dimensions in Millimeters

BOTTOM VIEW

b@—»

.15 M[C
/3\‘*@.05 C

Y -

S IOJOXO) A —
'@OOW//B
- 7
D
E
F

NOTES: UNLESS OTHERWISE SPECIFIED

DD

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM[ C JAND 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.

/e\

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA
~

=LATTICE

@@ ] (4X) /5\

~—{0|—p1{A]

/ \
/ \
/ \
\\\ 5]
~ A
" g
// -
TOP VIEW
4x
A A
77Tbbb [C *
/N ﬁ
4 |Q|ddd |C| (0O OO U T
Al
SIDE VIEW A
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
b 020 | 025 | 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10
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22. 36-Ball WLCSP Package Option 1: iCE40 Ultra

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
S PIN #1 ID FIDUCIAL A 4x)
SbE . LOCATED IN THIS AREA
SiC \

sbD

= Y
D3] D]

- mUOUJ!ZD“_*
O O Ol
O O QO
OXOXO)\s
o
LA

©)
©)
©)
00O
© OO
900

@00
<—.s
T A
A 36X @b <_|E| El
n\'ﬂﬁl a1 =1
[@eee @IC] E1
A
|
A (OXOJO)[OFOXO)
[ cce [C 1 1
AL
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 0122 | 0152 | 0182
b 0.188 0.218 0.248
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 2.078 BSC
E 2.078 BSC
A\ DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER D1 1.75BSC
PARALLEL TO PRIMARY DATUM El 1.75B5C
e 0.35BSC
A\ PRIMARY DATUM [C JAND SEATING PLANE ARE DEFINED BY THE s 0157 | 0164 | 0.172
SPHERICAL CROWNS OF THE SOLDER BUMPS. sbD 0051 | 0.055 | 0.056
sbE 0.051 0.055 0.056
A\ BILATERALTOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE aaa 0.030
PACKAGE BODY. ccc 0.030
ddd 0.015
eee 0.050
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23. 36-Ball WLCSP Package Option 2: MachX02,

Dimensions in Millimeters

BOTTOM VIEW

PIN #1 ID FIDUCIAL
LOCATED IN TI-QS AREA

= LATTICE

TOP VIEW

MachXO3™

M |aaa|C
2x

6 5 413 2 1 '_E N “~
A1O0O0
B1OOO %
c
T%(g 8 000 oy [o]
ElOO00O000
9000 e e
/1
A 36 X @b [e] -
ddd @[c|A[B] . LE
¢ eee M| C ETl D aaalc]
==
2x
A
[77Bbb IC | i
R
O OO U]
[~[cce [C ‘ f f
A gppvew M
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 2.541BSC
PARALLEL TO PRIMARY DATUM D1 2.00BSC
E1l 2.00BSC
£\ PRIMARY DATUM AND 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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24. 36-Ball WLCSP Package Option 3: CrossLink™

Dimensions in Millimeters

BOTTOM VIEW

6 5 413 2 1 J—|E|
Aooo%(\%%
ONONO)
c |00 ol R 1]
p[OOOOOO
ElO O OO0 O0O
FPOOO(PO

A 36 X #b —J <—|E|

o 2.ddd Oc[als |E|

[ cce @Lc] | E1]

NOTES:

1. ALLDIMENSIONS 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

/A 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.

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

o

A (4X)  TOP VIEW
~al
0]
I 8
LE ]

A OO0 0000

N cee [C
SIDE VIEW A,
REF. Min. Nom Max
A - 0.600
Al 0.113 -
b 0.188 0.218 0.248
D 2.535BSC
E 2.583 BSC
D1 2.00 BSC
E1l 2.00 BSC
e 0.40 BSC
aaa 0.030
ccc 0.050
ddd 0.050
eee 0.015
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25. 44-Pin JLCC Package

Dimensions in Inches

BOTTOM VIEW

SIDE VIEW

SEATING
PLANE

.020 MIN.

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

2. ALL DIMENSIONS ARE IN INCHES.

3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL.

L——== B
R
DETAILA
B1
/ \If\é;rlfl)-lFlNISH
C N c1
B BASE METAL
SECTION B-B
S
YMB INCHES
°. | MIN. MAX.
A .115 - .190
Al .065 REF
B .013 - .023
B1 .013 - .020
B2 .022 - .035
C .007 - .013
c1 .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 - -
Q .003 - -
R .020 - .040
N 44

© 2007-2021 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.

30

FPGA-DS-02053-6.1


http://www.latticesemi.com/legal

= LATTICE

Package Diagrams

Data Sheet
26. 44-Pin PLCC Package
Dimensions in Inches
[$loo7 @[H][Aas ©[eG)
D
p1 £2
BOTTOM VIEW 5] j{_}.om l@l HCL;lB GI6) TOP VIEW
- PIN 11D ZONE
— oo mr |

p——
=—

.

>
=

>

°.| MIN.
A 165 | 172 .180
Al [ .090 .105 .120
A
D

MAX.

2 | .062 - .083

E1 | .650 .653 .656
E2 | .291 .305 .319

E3 .225
N n SECTION A-A
NOTES:

ALL DIMENSIONS IN INCHES

COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY

EXIT PLASTIC BODY AT DATUM PLANE

TOBE MEASURED AT SEATING PLANE CONTACT POINT

DIMENSIONS D1 AND E1 DONOT INCLUDE MOLD PROTRUSION.
ALLOW ABLE PROTRUSION IS .010 PER SIDE.

> D> BB

DEFINED BY D3/E3

DIMENSION APPLIES TO BASE METALONLY

>

685 | .690 | .695 021
D1 |.650 | 653 | .656 i 013
D2 [ .291 | 305 | 319 0125 I:I
D3 BT 0075
E |.685 | .690 | .695 I 018

.01

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

DATUM PLANE LOCATED AT TOP OF MOLD PARTING LINE AND

TOP POINT OF MEASUREMENT IS DATUM [-H-_|; BOTTOM PONT OF
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTICSURFACE

. %m LAy

DATUMS AND TO BE DETERMINED WHERE CENTERLEADS

JAN

I o

I

[T T T LT ]

o7 On]as Qo)

)/ Joo2 [ as @

©]o07 @[H[ae & [0@)]

(N-4PLACES)

DETAIL"J"
7

D/E

SIDE VIEW

-C-

EHYAN

SEATING PLANE ‘ A A ‘ .020
(MIN)
le—pD2E2 —=f=—D2e2 —=
_A-B-
-D-
.032
— oo o7 Olu[as @[o@)
.
.045 MIN. *
.025 MIN.

-C- | SEATING PLANE

|

021

—— - —
013

|:$“|4007 Wlclas O]

DETAIL"J" (TYP ALL SIDES)
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27. 44-Pin TQFP Package (1.0 mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR

~Jo.20c[aB [p]aax

MARKING

ORIENTATION

TOP VIEW

SIDE VIEW

LEAD FINISH

BASE METAL

SECTION B-B

NOTES:

1.  DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
2. ALLDIMENSIONS ARE IN MILLIMETERS.
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANEH.

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

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

6.  SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEADBETWEEN 0.10 AND 0.25 MM FROM THE LEADTIP.

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

EXACT SHAPE OF EACH CORNER IS OPTIO NAL.

= LATTICE

BOTTOM VIEW

GAUGE PLANE

/N
—+\\s
‘ \
o0 |c } L B f
Al 0.20 MIN. —= 0-7c0
L
1.00 REF.
DETAIL'A'
SYMBOL MIN. NOM. MAX.

A - - 1.20
Al 0.05 - 0.15
A2 .95 1.00 1.05
D 12.00BSC
D1 10.00BSC
E 12.00BSC
El 10.00 BSC
L 0.45 ‘ 0.60 ‘ 0.75
N 44
e 0.80BSC
b 0.30 0.37 0.45
bl 0.30 0.35 0.40
c 0.09 0.15 0.20
Cc1 0.09 0.13 0.16
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28. 44-Pin TQFP Package (1.4 mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR

_ MARKING
ORIENTATION

gl==
HHHHHEHHEHEE
/ ‘@A

TOP VIEW

ax [o]o2o [H][as [0 BOTTOM VIEW

SIDE VIEW

b —=

(D] 020 @] c[a-8 [D

GAUGE PLANE

A A2 A
B

LEAD FINISH ‘+ \'
]0.10C B ?
Al 0.20 MIN. —= 0-70
L
1.00 REF.
DETAIL'A’
BASE METAL
SECTION B-B
SYMBOL MIN. NOM. MAX.
NOTES: A - - 1.60
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
A2 1.35 1.40 1.45
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D 12.00 BSC
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANEH.
D1 10.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 12.00BsC
DIMENSIONS. £ 10.00 BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 0.45 ‘ 0.60 ‘ 075
OF THE PACKAGE BY 0.15 MM.
N 44
6. SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.80BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 030 037 045
7. A1IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE b1 030 035 0.40
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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29. 48-Pin TQFP Package (1.0 mm thick)

Dimensions in Millimeters

PIN 1 INDICATOR Q‘ O.ZO‘C ‘ A-B ‘ D ‘ 48X

_ MARKING
ORIENTATION

|
|
(]

TOP VIEW

4X ’Q‘O.ZO‘H‘A—B ‘D BOTTOM VIEW

SEE DETAIL'A'

SEATING PLANE

GAUGE PLANE

A A2 A
LEAD FINISH 8

i

|+

008 |cC } B ﬁ
Al 020MIN. —= 0700
L
1.00 REF.
DETAIL 'A'
BASE METAL
SECTION B-8 SYMBOL MIN. NOM. MAX.
A ; ; 1.20
NOTES:
Al 0.05 : 0.15
1. DIMENSIONING AND TOLERANCING PER ANSIY14.5 - 1982. A 95 1.00 1.05
2. ALL DIMENSIONS ARE IN MILLIMETERS. b .00 BSC
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. o1 7,00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. e .00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1
DIMENSIONS. £l 7.00BsC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 045 ‘ 060 ‘ 075
OF THE PACKAGE BY 0.15 MM, N 48
6. SECTION B-B: e 0.50 BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0.17 022 027
7. ALIS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE b1 0.17 0.20 023
TO THE LOWEST POINT ON THE PACKAGE BODY. . 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL. a 0.09 013 016
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= LATTICE

30. 48-Pin LQFP Package (1.4 mm thick)

Dimensions in Millimeters

TOP VIEW
PIN 1 INDICATOR
[/~[020 [c[AB [D] [£]0.20 [H[A-B |D BOTTOM VIEW
N

| ] | ARRARAARAARA
A, 'Fo =] =
MARKING % E
ORIENTATION % + E

EELEERLLEEL]

(=]

GAUGE PLANE

A A2
[ C|SEATING PLANE
’6} 0.8 @\c\ A-B\D +\ 18
| \
]oos [c } B }
LEAD FINISH Al 0.20 MIN. — 0-Fo0
b
)/ L
f 1.00 REF.
(o}
& JQ\ €1
} DETAIL "A"
f—— b —_—
1
BASE METAL
SECTIONB - 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 9.00BSC
A DATUMS A, BANDD TO BE DETERMINED AT DATUM PLANE H.
D1 7.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. £ 9.00 BSC
ALLOW ABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 ’
DIMENSIONS. E1l 7.00BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 0.45 ‘ 0.60 ‘ 0.75
OF THE PACKAGE BY 0.15 MM.
N 48
6. SECTION B-B:
e 0.50 BSC
THESE DIMENSIONS APPLY TO THE FLATSECTION OF THE
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEADTIP. b 0.17 0.22 0.27
7. A1 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
EXACTSHAPE OF EACH CORNER IS OPTIO NAL.
cl 0.09 0.13 0.16
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Package Diagrams
Data Sheet
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31. 48-Pin QFN Package Option 1: L-ASC10, iCE40 LP, iCE40

UltraPlus, MachX02

Dimensions in Millimeters

2X D2 PIN #1 ID FIDUCIAL
£2[0.15 (C | A LOCATED IN THIS AREA
oy 5 015 [c[4]
| 2 L~ A\
N 015 |c|B 48X N
[UouUuuu 0
! o 1
PIN 11D AREA - \\;
>
> \&
-]
e = + S e
] [@m
] [@m
] [@m
—
;Y -
»//Anmmnnnnnnnn
r =l L
TOP VIEW »[@To10 @Icals] /a\
0.50 TYP BOTTOM VIEW
///’_‘\\\ //’__\\\
/OVIEWA N - ~
d \ 7 N
; | , VIEW A A
\ | / \
L / / \
\ / ! \
N | |
SIDE VIEW S~ ‘
= \ !
SEATING [ 1 / ([0.08 | C A
PLANE \ f/ 7
\ /
\
AN PR
~_ L A1
A3
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 0.80 0.90 1.00
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. A3 0.2 REE
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 7.0 BSC
f EXACT SHAPE AND SIZE OF THIS D2 3.00 | - | 5.80
FEATURE IS OPTIONAL.
E 7.0 BSC
if DIMENSION b APPLIES TO PLATED E2 3.00 - 5.80
TERMINALAND IS MEASURED BETWEEN b
0.15 AND 0.30 mm FROM TERMINALTIP. 0.18 0.24 0.30
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 030 | o040 | o050
© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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= LATTICE

32. 48-Pin QFN Package Option 2: L-ASC10, iCE40 Ultra, iCE40

UltraPlus, MachX02

Dimensions in Millimeters

TOP VIEW
2X
y
N M]0.15|C| B
1
A\ Z
PIN 1D AREA
SIDE VIEW R
7 ~
/ VIEW A \\
L
i \
\ |
/
\\\ ///
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
0.15AND 0.30 mm FROM TERMINAL TIP.

> B B o>

APPLIES TO EXPOSED PORTION OF TERMINALS.

BOTTOM VIEW

D2

L

CHAMFER 0.30x45'—\

PIN #1 1D FIDUCIAL

LOCATED |N THIS AREA

48X U

uuuu

o

1

-

0.25(
r

i

<

00000 RN ©

(U uuyu UEUUUUU__r

A

nNonNANNANN

48X

b[plen@ead /A

0.50 TYP
4x
/’//_—\\\\
7 VIEWA
/ \ A
/ \ [Z/Toxo[d]
! |
! |
\FD_D——*‘ / Slowld /A
\\ | 1//
\ s/
N _-7 A1
TTA3
symeoL | MIN. | Nom. [ Mmax.
A 08 | 090 | 1.00
Al [ 000 | 002 [ 005
A3 0.2 REF
D 7.0 BSC
D2 | 520 | 535 | 550
E 7.0 BSC
E2 520 | 535 5.50
b 015 | 0225 | 030
e 0.50 BSC
L 035 | 040 [ 045
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33. 49-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

%

7 6 5 4 3 2 1
J_,OOOOOOO )
O0O00O0OO0O s
O0O00O00O0O |
4—0O00®000 |
j_ oooiooo ‘
—O 00 OO0 |
?CO?OOOJG

[

|
5
i

b @ —m=
A |25 @c[ATs]
3 2 .08 @[c

&Q ddd | ¢

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PERANSIY14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALLELTO PRIMARY DATUM( C |

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

BILATERAL TOLERANCE ZONE IS APPLIED
TOEACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

AP R

TOP VIEW

AR

//| bbb | C

\/uuuuuk‘;ﬂ_ ?

Ax
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.30 1.40 1.50
Al 0.31 0.36 0.41
A2 0.99 1.04 1.09
D/E 7.00 BSC
M/N 4.80 BSC
S 0BSC
b 0.40 | 0.46 | 0.52
e 0.80 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.12
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::LATTICE Package Diagrams

Data Sheet

34. 49-Ball ucBGA Package

Dimensions in Millimeters

[ aaa |(4X) /5\ TOP VIEW
BOTTOM VIEW &
PIN #1 ID FIDUCIAL

LOCATED IN THIS AREA
\ B]
N\

e -
-Ht'—g—@ e + —

!

b @ —e| |wa— A A,
//Tbbb_[C ‘ ‘
& @.15 cl|A[B]
3 305 M|C \
A OAACLACAOL® E——
[l ddd [c] * *
A
SIDE VIEW
NOTES: UNLESS OTHERW ISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES Al 0.10 i i
PERANSIY14.5M. :
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS. ny 300 Boc
DIMENSION "b" IS MEASURED AT THE M/N 2 40 BSC
MAXIMUM SOLDER BALL DIAMETER, :
PARALLEL TO PRIMARY DATUM b 0.20 0.25 0.30
PRIMARY DATUM| C]AND SEATING e 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL 0.10
CROWNS OF THE SOLDER BALLS. aaa 3 3 :
bbb - - 0.10
BILATERAL TOLERAN CE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. ddd - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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Package Diagrams ::LATT’CE

Data Sheet

35. 49-Ball WLCSP Package

Dimensions in Millimeters

PIN #1 ID FIDUCIAL

LOCATED IN THIS AREA
N 6
7 6 5 4| 3 2 1 ’_E N (| aaa |C
a)l
Jooodooe Z 2
8] OO O P OO & 1
c] OO0OO0OO0OO00O0
—+0-00p00o+—  [p
E|lOO0OO0O0000O
FIOOOOPOOO
Gl POO0OPO (? @
A\ 49 X & | _I ‘"IE
PYEEE ®|clals] . e —»T5]
eee @|C ME1l
— TOP VIEW [ aza [ ]
BOTTOM VIEW 2
A
77Tbbb [C |
I
QOO PO
[ccc [C ‘ 1 1
[ClA A
SIDE VIEW
Notes: REF. Min. Nom. Max.
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994, A - - 0.600
2 ALL DIMENSIONS ARE IN MILLIMETERS. Al 0.167 | 0.199 | 0.232
/A\ DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0239 | 0.266 | 0.319
PARALLELTO PRIMARY DATUM C. D 3.055 | 3.106 | 3.155
/A PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE E 3.125 | 3.185 | 3.225
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 2.40 BSC
E1 2.40 BSC
e 0.40 BSC
sD 0.353 - 0.383
SE 0.388 - 0.418
aaa 0.030
bbb 0.060
ccc 0.050
ddd 0.015
eee 0.050

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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= LATTICE

36. 56-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

A1 BALL I.D.
IDENTIFIER

0o Y
@)
@)
@)
@)
@)
@)
@)
@)
@)

@)
@)
@)
@)
@)
@)
@)

T
CLO
|

+

‘L‘OOOOOOOOO

_[_‘CLCEOOO

1
I
]

|
é

b @ —w—| |—-——mr

88
(@]
kd

4X

//| bbb | C

TOP VIEW

2 .15
A @ 2 .05

AN

NOTES: UNLESS OTHERW ISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DI DA R

A A WAL A U WA A A N A i

—h

A,
SIDE VIEW
SYMBOL MIN NOM. MAX.
A 1.10 1.23 1.35
Al 0.15
A2 - - 1.10
D/E 6.00 BSC
M/N 4.50 BSC
s 0.25 BSC
b 0.25 0.30 035
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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piogs D HLATTICE
37. 64-Ball csBGA Package
Dimensions in Millimeters
BOTTOM VIEW [O[aaa_](4x) & ToPVIEW
A o

in

[°]
%

N
o
@
IS
w
o
-

— -]

booobodd
OO0O0OO00O0OO0
(OXONOROLOXONONO)
O()C)C)gé)\:\i‘\3
:r:m'ﬂrH|Gnm)> \\

b @ —w=—|

.15 claB]
2.05 M[C

NOTES: UNLESS OTHERWISE SPECIFIED

S

DIMENSIONS AND TOLERANCES
PERANSIY14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM|C JAND 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.

PIN #1 1D FIDUCIAL
LOCATED IN THISAREA

1

[£]

//| bbb |C

A

/‘thm ] ‘

OACAGACACACAGAU)

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

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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Data She

Package Diagrams

et

38. 64-Pin QFNS Package

Dimensions in Millimeters

2X

S0z cA]

[o]

A\

PIN 11D

D2
2X
N (0\[0.15 | C|B L~ N
64X Jluououuuu )
8 W\“ﬁ\%
-]
S S‘é
-]
-]
€] S + \2
-] d
-] d
-] d
-] d
-] d
- R [
7’ <

TOP VIEW

SEATING
PLANE

SIDE VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

> B -

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL.

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

APPLIES TO EXPOSED PORTION OF TERMINALS.

PIN #1 1D FIDUCIAL

LOCATED IN THIS AREA

[

P EpeT A
s
__-"A1
A3
SYMBOL MIN. NOM. MAX.
A 0.80 0.90 1.00
Al 0.00 0.02 0.05
A3 0.2 REF
D 9.0 BSC
D2 5.00 | - | 7.50
E 9.0 BSC
E2 5.00 - 7.50
b 0.18 0.24 0.30
e 0.50 BSC
L 030 | o040 | 050

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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39. 64-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW

|E| 8 7 6 5|14 3 21 //
J———eooo A
s ] ©000 5
0000 %c
— ©000 7
$ 0000|0000 |=*
00000000 |+
0o0o00loooo |
QO0QOO®® |
| =5
b @ —w| |ea—
.15 cla]s]
/3\$¢.05 c

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

IR

A

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

=1
=]

= LATTICE

TOP VIEW
M| aaa |[(4X) /5\

ry
0]

.7

2

//1bbb_[C

WA

/‘\mddd ] ‘

o000 o0oO0— — — —

i

SIDE VIEW A,
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 - -
A2 - - 0.90
D/E 4.00 BSC
M/N 2.80 BSC
S 0.20 BSC
b 0.20 | 0.25 | 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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40. 64-Ball ucfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

O|000O0
O|000O0
O|00O0O0
o000

(o)eXoXel[eJoXoXo)
(o)eXoXel[oJoXoX0)
(oJe)oXe][e]eXo)o)

00660006

-
I

b

o

?

/\ |G QICTATE]
3 geee (M|C

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

S>> -

C TOP VIEW
(4X)
A1 CORNER

INDEX AREA
_\ .
L=

\& I

/[bbb_JC]
|

|
! |1
VA AVACAVAGAW)
[~ ccc [C ‘ 1 f
A
SIDE VIEW A

SYMBOL MIN. NOM. MAX

A - - 100
Al 011 - -
A2 062 - -

D/E 3.50BSC

M/N 2.80BSC

0.20BSC

b 020 | 05 | o3
e 040BSC

aaa 010

bbb 0.10

cac 008

ddd 0.15

eee 008
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41. 64-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

~Jo20[c|as [p]6ax

~ MARKING
ORIENTATION

TOP VIEW

SIDE VIEW

LEAD FINISH

BASE METAL

SECTION B-B

NOTES:

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

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

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

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

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

EXACT SHAPE OF EACHCORNER IS OPTIONAL.

= LATTICE

BOTTOM VIEW
SEE DETAIL 'A’
GAUGE PLANE
A2 A
T\
R | \
O 008 |C L B f
Al 0.20 MIN. —= 0-7o0
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 12.00BSC

D1 10.00 BSC

E 12.00 BSC

E1l 10.00 BSC

L 0.45 ‘ 0.60 ‘ 0.75

N 64

e 0.50BSC

b 0.17 0.22 0.27

bl 0.17 0.20 0.23

c 0.09 - 0.20

cl 0.09 - 0.16
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Package Diagrams

Data Sheet

42. 68-Pin JLCC Package

Dimensions in Inches

BOTTOM VIEW

DETAIL A \

A
(& [004 | |
SEATING
PLANE
,_l .020 MIN.
D4
E4
SIDEVIEW

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSIY14.5M.
2. ALL DIMENSIONS ARE IN INCHES.

3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL.

(N PLACES)
[@]011M [ A]

B |-

L
[

[
—— ”C

Q

)

I.s s
i
N
[

il

1
= 1

g

DETAIL A
B1 WITH
i LEAD FINISH
C rg\ C1
) )
B \ BASE METAL
SECTION B-B
S
Y v INCHES
%L | MIN. MAX.
A .115 - .190
Al 080 REF
B .013 - .023
B1 .013 - .020
B2 .022 - .035
C .007 - .013
cl .007 - .010
D/E_[.975 | .990 | 1.000
D1/E1 | .920 - .960
D2/E2 .800BSC
D4/E4 .930BSC
L .005 -
L1 .020 - -
12 .025 - -
Q .003 - -
R .020 - .040
N 68

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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= LATTICE

43. 68-Pin PLCC Package

Dimensions in Inches

BOTTOM VIEW

=

HH i

=]
==

.

E3 E3

L\

NOTES:

ALL DIMENSIONSAND TOLERANCES CONFORMTO ANSI Y14.5M-1982

ALL DIMENSIONSIN INCHES

COINCIDENT WITH TOP OF LEA D WHERE LEAD EXITS PLASTIC BODY

EXIT PLASTIC BODY AT DATUM PLANE

TO BE MEA SURED AT SEATING PLANE CONTACT POINT

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

> DB B>

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

>

DIMENSION APPLIES TO BASE METAL ONLY

K

°| MIN.| NOM.| MAX.
A | .65 | 172 | .180
Al|.000 | 105 | .120
A2|.062 | - | 083
D | .85 | 990 | .995 ' 'Oil
D1|.950 | .954 | .958 013
D2 | 441 | 455 | 469 0125 I:I
D3 375 0075
E | .85 | 990 | .995 | 018
E1 | .950 | .954 | 958 013
E2 | 441 | 455 .469

375

,53 o SECTION A-A

DATUM PLANE[ -H-_| LOCATED AT TOP OF MOLD PARTING LINE AND

TOP POINT OF MEASUREMENT IS DATUM [ -H-_| ; BOTTOM POINT OF

L\

DATUMS AND [ -D- | TO BE DETERMINED W HERE CENTER LEADS

[[o07 ©[H[ a8 O[O

D
p1 L8
B.007 ®[H[AB 0]
1[o02]AaB ] TOP VIEW
PIN 11D ZONE
—oomm |

I I O R

// [.002 [ A8

<

B 007 Q[H[as O[pB)]
|

.

D07 @H [a8 ® [0

(N-4PLACES)

DE

TAIL")"

SIDE VIEW

ESIPAN

.032
e [®]o07 @[u][as @[o@)]

.045 MIN.

—

.025 MIN.

-C- | SEATING PLANE

.021
.013

[®o07 W c[as b B

il

DETAIL "J" (TYPALL SIDES)

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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= LATTICE

44. 72-Pin QFN Package Option 1: CrossLink™-NX

Dimensions in Millimeters

TOP VIEW [#/To.a0[c] [2]o.05[d]
J0.10 = AF
[ 0 2

—1—A3

, Jo.10[c[B T A

A\

PIN1ID
m
1
S[o0.10[C[B S >\\ N T~

T
¥
S A

Ij SEATING
B
SI0IdA PLANE
BOTTOM VIEW SIDE VIEW
0.4500— |- @[ o10®|c|A[B
D
PIN1 ID
0 R :| |—— 0.420040.18
- 5 I
UUJJuuUuUUUUUUUUUpPUUYN 0.4200+0.18
72 di9
d
d
d
d
d
d
d
g =
d
d
d
d
d
0.10@] ] Al B
= $[010®
36
| NNNNANNANNNNNQ
< [
= e Bl
AN OTERE
SYMBOL|  MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 050
1. DIMESNIONS AND TOLERANCES Al 0.00 0.01 005
PER ANSI Y14.5M. A3 0.2 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 10.0
D2 6.05 6.20 6.35
/A EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL. 3 10.0
E2 6.05 6.20 6.35
/2\  DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN b 0.20 0.25 030
0.15 AND 0.30 mm FROM TERMINAL TIP.
e 0.50 BSC
/5 APPLIES TO EXPOSED PORTION OF TERMINALS.
L 030 | 0.40 | 0.50
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45. 72-Pin QFN Package Option 2: MachX0O3D

Dimensions in Millimeters

[/ ccclc] [D]eee]c]
ot . [ aaa]c]4] = A [F
D1 | I— A3
— =R EUA
17 i
I @
|
M + - -+ 1
Q
/\ .
PIN11D
1
| o
| bbb |C| B !
B SEATING
S EIER EEANEAL:
TOP VIEW
- IDO‘4SOO B o S [ @[ c[A[e] SIDE VIEW
0.20R —| 0.4200+0.18
1 . 18 |
UUUUUU|UUUUUUU U™N_0.4200:0.18
| d19
d
d
| d
d
d
d
[
- + - - R
(@
d
— 1.0110 a
d
d SYMBOL MIN. NOM. MAX.
g A 0.90
1.0:110 | 36 $ Al 0.00 0.01 0.05
mmlao_o_qn_qn_mo_% 3 A3 02 REF
— I— b —| e |— =L D 10.0
A ® [obb@]clAl8] D2 7.078 7.178 7.278
E 100
BOTTOM VIEW £ 707 2| 7178 7.278
b 0.20 0.25 0.30
NOTES: UNLESS OTHERWISE SPECIFIED e 0.50 BSC
0.30 0.40 0.50
1. DIMENSIONS AND TOLERANCES L
PER ANSI Y14.5M. TOLERANCES OF FORM & POSITION
2. ALL DIMENSIONS ARE IN MILLIMETERS. aa 0.100
bbb 0.100
A EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL. cee 0100
DIMENSION b APPLIES TO PLATED ddd 0.050
TERMINAL AND IS MEASURED BETWEEN eee 0.050
0.15 AND 0.30 mm FROM TERMINAL TIP. po 0.100
A APPLIES TO EXPOSED PORTION OF TERMINALS. gg 0.200
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== LATTICE

46. 72-Pin WLCSP Package: CrossLink-NX

Dimensions in Millimeters

BOTTOM VIEW

PIN #1 1D FIDUCIAL

LOCATED IN THIS AREA
AN

9 87 65 4 3 2 1 \\
Al OOO0OO0POOO@® rEl
B OOOOOOOO@—J—’
c] OOOODPOOOO0
o] OOO0OPOOOO Egzl
el OO0OO0OQPOOOO
Fl OOO0OODOOOO00O
6l OOO0O0ODPOOOO
H/@OOOO O?O
&72 X @b —/ __J __El
ad @][cAlg]
$ eee @ C ,Hl
LELf
SIDE VIEW A
[ZTBBB IC | 1
I WAWAVIAWIVIVIVIVAY) *
[ ccc [C * *
[C1A A
NOTES:
1. ALLDIMENSIONS AND TOLERANCE PER ASME Y 14.5M — 1994,
2. ALL DIMENSIONS ARE IN MILLIMETERS.
A DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER
PARALLEL TO PRIMARY DATUM C.
/A PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE

SPHERICAL CROWNS OF THE SOLDER BUMPS.

TOP VIEW
(| aaa|C
% 2x
O] aaa [c]
2x

REF. Min. Nom. Max.
A - - 0.608
Al 0.164 0.194 0.224
b 0.239 0.269 0.299
D 3.8074 BSC
E 4.1251 BSC
D1 2.800 BSC
E1l 3.200 BSC
e 0.40 BSC
sD 0.485 - 0.515
sE 0.445 - 0.475
aaa 0.03
bbb 0.060
ccc 0.03
ddd 0.015
eee 0.050
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= LATTICE

47. 80-Ball ctfBGA Package

Dimensions in Millimeters

BOTTOM VIEW é TOP VIEW
} [m] y AL CORNER (4X)
| = INDEX AREA — >—A]
_\ B
10 8 6 4 2
AN EE I |
©® 00O0O0Ol00O0OO &}a - 5/
ooooolooooo|l s
oo o olc
OO0 OO0OO0OO ©OO0| b»
0O0 ©O0o0j00 OOolE
— + — N _ + — L e
oo ooloo oo F[:l ]
'l 0 o000 0 O0lg
lo o oo| H
000O0O0|loo0 0O o
0Qq00®l0@ ® 0 e kK—1L
‘l LE 4x &
b g | —
EA'A]EI A A
o L
7Z/Tobb_C |
! 1
Acc C ‘ iJ 17 O U U U U U_LJ_\J—1T_1
& SIDE VIEW A
1
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL | MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A - i 1.00
PER ANSI Y14.5M.
Al 0.11 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS. A 0.61 - -
DIMENSION "b" IS MEASURED AT THE D/E 6.50 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 5.85 BSC
PRIMARY DATUM [C] AND SEATING S 0.325 BSC
fi E PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.20 | 025 | 0.30
e 0.65 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa 0.10
bbb 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cce 0.08
ddd 0.15
eee 0.05
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Package Diagrams
Data Sheet

48. 80-Ball ckfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

OO0OO00OO0 |«
OO0OO0OO0OO0 s

[S]aaa (ax)]c

PIN A1 CORNER

ob(n  X)
Qﬁeee@t Al B
& @ )|

Common Dimensions

Symbol MIN. | NOM. | MAX.
Package: MFC TFBGA
7
Ball Pitch: e 0.650
Total Thickness: A 0.962 | 1.082 | 1.200
Mold Thickness: M 0.490 | 0.530 |0.570
Substrate Thickness: S 0.252 | 0.282 |0.312
Ball Diameter: 0.350
Stand Off: Al 0.220 | 0.270 |0.320
Ball Width: b 0.320 | 0.370 |0.420
Package Edge Tolerance: aaa 0.100
Mold Parallelism: ccc 0.100
Coplanarity: ddd 0.080
Ball Offset (Package): eee 0.150
Ball Offset (Ball): fff 0.050
Ball Count: n 80
Edge Ball Center to Center: I ); Ei :g;g

TOP VIEW

2[00 [/]

EA
| et
I“EPPP

SIDE VIEW

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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Data Sheet

49. 81-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW @ Ofaaa |@x) /5\ TOP VIEW

PIN #1 1D FIDUCIAL

LOCATED IN THIS ARE\A E
, N
- AN

o
~

[v] +—— (€]

OOOO&O&&O@
0O000POO0O0O
Q000 QPOOOO

b @ —e] | [#Tbob [c ] * *

/\ NCARVENE
3 2.05_ M|

UUUUUUUUU—?

Az
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES Al 0.10 -
PER ANSI Y14.5M. -
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 5.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM b 0.20 | 0.25 | 0. 30
PRIMARY DATUM[ C]AND SEATING e 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL 0.10
CROWNS OF THE SOLDER BALLS. aaa 3 - :
bbb - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. ddd - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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= LATTICE

50. 81-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

L
| 8 6 4 2
9 7 5 3

®G000PO0006G A
0000 POOOO B
O000POOOO C
0000 POOOO D
cococodoocoo—: [V

{ 0000 POOOO F
©O0O00POOOO G
©O000POOOO H
O,QOO(iT@O@—J —

—»
b | e—

2R
3&
)
o]
>
(=]

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM AND SEATING

CROWNS OF THE SOLDER BALLS.

TO EACH SIDE OF THE PACKAGE BODY.

S>> -

IS OPTIONAL.

PLANE ARE DEFINED BY THE SPHERICAL

BILATERAL TOLERANCE ZONE IS APPLIED

EXACT SHAPE AND SIZE OF THIS FEATURE

TOP VIEW
Al CORNER (%)
INDEX AREA
'\ @
\
VY
[e]
4x &
A A
[#Iebb_IC] I I ‘ ; ‘

LS AV AV AVAT A A S & i & —

A H

SIDE VIEW A,

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

D/E 4.50 BSC

M/N 4.00 BSC
S 0.00 BSC
b 020 | 025 o030
e 0.50 BSC

aaa 0.10

bbb 0.10

cce 0.08

ddd 0.15

eee 0.08
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51. 81-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW

~

A

B

C

D

-— —1 8660 -
F

0000OO00O0 |«
0000bO0OOO |
:ooo@ooooj

]

i»«@

b @ —we| |-

.15 c|a]B]
/3\ ® ?.05 C

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DIDIDID RN

j Sl @0 @ TOP VIEW

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

A

A A,
//|bbb |C ‘ ‘
\
m OACACACACACLC AL © Sl —
[l ddd [c] * *
Ay
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 - -
A2 - - 0.90
D/E 4.00 BSC
M/N 3.20 BSC
b 0.20 0.25 0.30
e 0.40BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10
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52. 81-Ball WLCSP Package
Dimensions in Millimeters
PIN #1 ID FIDUCIAL A
BOTTOMVIEW s 5 7 6 5 4 3 2 1 LOCATED IN THIS AREA TOPVIEW [[aaa [C]
] ’—E AN
/00000 000® ™ 2x
BlO000PO00O @j—[
clO000POO0O0O
[OO00000000
loccodocoe— [ 0]
FIOOOOO0OO000O
sl O000PO0O0O0O
HIOOOOPOOOO
POOODOOOPP
T
A8l x #b _I ~He] >—{5]
ddd @|c[A]B] (€]
& — | aaa |C
eee @ C E 2x
A
[#Tbbb [C | | | |
' ;
e T ‘ uuuuuu%_f
1A SIDE VIEW A
Notes: REF. Min. Nom. Max.
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. A 0510 | 0.543 | 0.567
2 ALL DIMENSIONS ARE IN MILLIMETERS. Al 0.167 | 0.196 | 0.225
A\ DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0239 | 0.266 | 0.319
PARALLEL TO PRIMARY DATUM(C] D 3.797 BSC
/A PRIMARY DATUM [C]AND SEATING PLANE ARE DEFINED BY THE E 3.693 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 3.20 BSC
E1 3.20 BSC
e 0.40 BSC
sD - 0.299 -
SE - 0.247 -
aaa 0.025
bbb 0.060
ccc 0.030
ddd 0.015
eee 0.050

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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53. 84-Pin CPGA Package

Dimensions in Inches

SIDE VIEW
BOTTOM VIEW
] _ ,A—'l - :070
L Lo
PQOPEEEEEEO®EE - h— 7 TAOE®
PEEEEPOEEEE — ®lrw @l
©JO) QOO OO :Z_[
QOO | @OO :Z_f
leee-—|——ceet « 22 A —
QOO @O®O ——
oYe | ©6 —
i_@@ GJOJO; OJO; —
(] POOOOEPEOOOOE —
' % OO@@@@@@@@@ 1 -
T Al
_ — .100
= = —— 2B
@ .080 MAX. 045
Iz SEATING PLANE

020 0215
i s
SECTION X-X
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSIY14.5M.
2. ALL DIMENSIONS ARE IN INCHES.

DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION OF
.006 INCHES MAXIMUM ABOVE THE DIMENSION SHOWN
NOT TO EXCEED .003 INCHES MAXIMUM PER SIDE.

© 2007-2021 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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Data Sheet
54. 84-Pin PLCC Package
Dimensions in Inches
[@]007 O[H[ A8 OB
D
p1 £8
= e 22 || Topview

BOTTOM VIEW
o] /a\
- PIN 11D ZONE

>
]

W [ |
= OO g g
Bo07 Ol]rs GO

002 a8 @O

$loo7 Olu[as O [0@)] (N-4PLACES)

m
w
m
w
N

>

°| MIN.| NOM.| MAX. DETAIL"J"
A |.165 | 172 .180 7
Al [ .090 | .105 .120 D/E

A2 | .059 - .080 021 SIDE VIEW
D |1185| 1.190 | 1.195 - .0105 A
D1 | 1.150] 1154 | 1158 { 0B 1§ o075 o

.0125 OTE
orfen fos foo | g2 ([ ] : ] A
E |1185] 1.190 | 1.195 } .018 T Ai i i

1150 | 1.154 [ 1.158 .
E; 541 | 555 | 569 01 -C- Pl * O Jom[c
Elg, _4;45 CECTION AA SEATING PLANE ‘ A A (}\%3)
l~—D2/E2 —=f=—D2/E2 —=
NOTES:
1. ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y14.5M-1982 -A-B-

ALL DIMENSIONS IN INCHES

DATUM PLANE [_-H-_] LOCATED AT TOP OF MOLD PARTING LINE AND
COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY

.032
22 3To0r QL sz Qo)

2.

A DATUMS AND TO BE DETERMINED WHERE CENTER LEADS 1

EXIT PLASTIC BODY AT DATUM PLANE ?
A TOBE MEASURED AT SEATING PLANE CONTACT POINT -045 MIN.
A DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. \

ALLOW ABLE PROTRUSION IS .010 PER SIDE. .025 MIN.

-C- | SEATING PLANE

A TOP POINT OF MEASUREMENT IS DATUM ; BOTTOM POINT OF 021

MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTICSURFACE 013

DEFINED BY D3/E3 .
(o7 Wc[as OB

DIMENSION APPLIES TO BASE METALONLY

>

DETAIL"J" (TYP ALL SIDES)
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55. 84-Pin QFN Package

Dimensions in Millimeters

2X
Afo1s[c]A]
E D PIN #1 ID FIDUCIAL
D2 LOCATED INTHIS AREA
2X 0.10 C| A| B
N Jois[c[B . A
Uuguuu U[Eyd ﬂ/U
L A% [ BHUUUU ﬁ%a Al
[ 827 4
A =
PIN1ID — / =t
D
-}
:)D
E e o E2
:)D a d
-} d
D a
-} d
DD a d
=N L =
w0000 ﬂj D\(\J 0 Qe % [@] 010 @[]
[
‘ T . ; i
TOP VIEW 8] =N\ vews
o BOTTOM VIEW
/// N
/ VEWA N 84X
, \ NERCIGECPANE
1 !
\ //
N\ 7/
\\ //
SEATING SIDE VIEW )
84X /
$[ 010 @C[A[B 'I M
P i |
/// \\\ ‘
7/ \ \\
/ A L \
/ \
I |
| | S
1
\\_D_‘—r\:l— ‘ / (1N0.08 | C &
7
\\ t/
\\ // f
seo_ AL ewa
A3 SYMBOL MIN. NOM. MAX.
A 0.75 0.85 0.95
Al 0.00 0.02 0.05
A3
NOTES: UNLESS OTHERWISE SPECIFIED 0.15 REF
D 7.0 BSC
1. DIMENSIONS AND TOLERANCES D2 4.30 | . | 4.50
PER ANSI Y14.5M.
E 7.0 BSC
2. ALL DIMENSIONS ARE IN MILLIMETERS. E2 4.30 . 450
EXACT SHAPE AND SIZE OF THIS b 0.17 0.22 0.27
/ j \ FEATURE IS OPTIONAL. e 0.50 BSC
f
ﬁ DIMENSION b APPLIES TO PLATED 0.50 B5C
TERMINAL AND IS MEASURED BETWEEN g 0.65 BSC
0.15 AND 0.30 mm FROM TERMINAL TIP. S 0.25 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS. L 0.30 0.40 0.50
M 0.30 0.40 0.50
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56. 100-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

In Y
0000000000 |»
0000000000 |

B 0000000000 |«
.L 0000000000 |o
0000000000 |«
’ 0000000000 |+
0000000000 |5
51 0000000000 |+
0000000000 |
TZ@COOOOOOOOJ K
|
—>

>
&
ST
|5
8
oo
e

%) & TOP VIEW

<—E——
A1 BALLI.D. -
IDENTIFIER

N

o
VAN
//| bbb | C

&Qddd c

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

BILATERALTOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DEDB -

uuuuuuuuux_ﬁ_{?

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.30 1.40 1.50
Al 0.31 0.36 0.41
A2 0.99 1.04 1.09
D/E 10.00 BSC
M/N 7.20BSC
S 0.40 BSC
b 0.40 0.46 0.52
e 0.80BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.12
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57. 100-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

A1 BALLI.D.

| m
LM

4 13 12 11 109 8 7 6 5 4 3 21

00O
(o)e
(o)e}
(o)e
(o)e
(o)e
(o)e
(o)e
(o)e

00O

rﬂ
OOOOOOOCLOOOOOO

|
OOOOOOOIOOOOOOO

I
0000000000000 O0

000
[0)6)

vz z -~ x - T o Tmmoo ® >
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(o)e
(o)e
© O
(o)e
(o)e
(o)e
(o)e
000

|
i

|
4

b @
/\ 215 @[CIATE]
3 2.05 M|C

IDENTIFIER

&Qddd C

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PERANSIY14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM[C JAND 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
ISOPTIONAL.

SHBEB-

TOP VIEW
- —
AN 0]
\\
\
X
O
———t———— [
I
I
A A,
[#Tbbb_]C ] | | I
L A A WA W AW AW AW AW AW AW AW A v A A Z I_* i
SIDE VIEW A,
SYMBOL MIN. NOM. MAX.
A 0.90 1.23 1.35
Al 0.15 - -
A2 - - 1.10
D/E 8.00 BSC
M/N 6.50 BSC
S 0.25 BSC
b 0.25 | 0.30 | 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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58. 100-Ball fpBGA Package

Dimensions in Millimeters

BOTTOM VIEW @ &
2]
A1 BALLLD.
IDENTIFIER

+
!

>
&
ASYESE
=
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olo
>
=]

TOP VIEW

Sy

[i 0000000 5
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Pl oo0oo00000 |«
| 000%000000 >
16000000000 |«
OO0o0O0Odoo00O0 |+
1| cooooldpoo0o0 |-
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10Qo0ploocoRgy
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SIDE VI

EW
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WA WAWAWAWAWAW AR

[N

—

NOTES: UNLESS OTHERWISE SPECIFIED

DDA R

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

BILATERALTOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

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

D/E 11.00BSC

M/N 9.00 BSC
S 0.50BSC
b 0.40 0.55 0.70
e 1.00 BSC

aaa - - 0.20

bbb - - 0.25

ddd - - 0.20
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59. 100-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

[ 0. 25[c[a-e [o]ax

TOP VIEW
BOTTOM VIEW
[b1 - -
7] 0.20[H] A-B | D] 4X
SEE DETAIL "A" 040MIN.
N-ax ] e .
SEATING 0" MIN.
PLANE .
DETAIL "A
C- (AT
b - A A2 0.13/0.30R.
@012 W[ c[aB b GAGE PLANE
b LEAD FINISH Q 0.10 c 1 B
Al o
' L
~— 160REF. —f
SECTION B-B c < a
1 t
b, —I
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES: N : : 320
1. 0DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 - 050
2. 0ALLDIMENSIONS ARE IN MILLIMETERS. A2 250 270 290
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. 0 2320 BSC
4. 0DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. b1 20.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 e 17.20 BSC
DIMENSIONS.
E1 14.00 BSC
5. OTHE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGEBY 0.15 MM. t 073 | 088 | .03
6. OSECTION 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 LEADTIP.
b 0.22 - 0.40
7. 0ALIS DEFINED ASTHE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. b1 0.22 030 036
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 011 - 0.23
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. l 011 0.15 019
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60. 100-Pin TQFP Package Option 1: MachX02, MachXxO™,
ispPMACH® 4000

Dimensions in Millimeters

PIN 1 INDICATOR ~Jo20 [c[a-8 [p] 100
| {o}

©)

MARKING

RIENTATION

B
P

=]
fHARAARAARARA

[ ]

il

T

L2
ARAARAARAAAARAAARARAAARAA

]
\W%HHHHHHH

[

TOP VIEW

4X IQ[O.ZO [ H [ A-B [ D BOTTOM VIEW

SIDE VIEW

GAUGE PLANE

A
LEAD FINISH L J_ - 8 \'T

Al 0.20MIN.  —

0-7e0

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 TOLERANCIN G PER ANSI Y14.5 - 1982.
A2 1.35 1.40 1.45
2. ALLDIMENSIONS ARE IN MILLIMETERS.
D 16.00 BSC
A DATUMSA, B AND D TO BE DETERMINED ATDATUM PLANE H.
D1 14.00 BSC
4. DIMENSIONSD1 AND E1 DO NOT INCLUDE MOLD PROTRUSION..
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 16.00 BSC
DIMENSIONS. 0 14.00 BSC
5. THE TOP OF PACKAG E MAY BE SMALLER THAN THEBOTTOM L 0.45 ‘ 0.60 ‘ 075
OF THE PACKAGE BY 0.15 MM.
N 100
6.  SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.50 BSC
LEAD BETW EEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 017 022 027
7. A11S DEFINED AS THE DISTANCE FROM THE SEATING PLANE b1 017 0.20 023
TO THE LOWEST POINTON 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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61. 100-Pin VQFP Package Option 2: iCE40

Dimensions in Millimeters

PIN 1 INDICATOR ] o.20]c[AaB |Db]100x

MARKING

'ORIENTATION |

TOP VIEW

ax |a]o20[H[AB [D BOTTOM VIEW

SIDE VIEW

[©]o20 @] c[as [D ‘ GAUGE PLANE

A A2 A
Ll e
LEAD FINISH \

Al 020 MIN. —|

L
1.00 REF.
DETAIL'A'
BASE METAL
SECTION B-B
SYMBOL MIN. NOM. MAX.
NOTES: A - - 1.20
Al 0.05 - 0.15
1.  DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
A2 0.95 1.00 1.05
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.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 16.00 BSC
DIMENSIONS. E1 14.00 BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 0.45 | 0.60 | 0.75
OF THE PACKAGE BY 0.15 MM.
N 100
6. SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.50 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 0.17 0.22 0.27
7. ALIS 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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62. 120-Pin PQFP Package
Dimensions in Millimeters
BOTTOM VIEW

(| 0.20[H| A-B_|D |4X

SEE DETAIL "A" 0.20MIN.
SEATING

P N-ax — ~Te] 0° MIN.
i ||||||||||r|tr[r)11 DETAIL"A
b - A2 0.13/0.30R.

GAGE PLANE

’—— b j LEAD FINISH |_|_|_’Q 010 | C f

Al
‘ ~— 1.60REF.
SECTIONB -B c < o
| t
— b,—
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES: A - - 4.10
1. 0DIMENSIONING AND TOLERANCING PER ANS| Y14.5 - 1982. Al 0.25 - 0.50
2. OALLDIMENSIONS ARE IN MILLIMETERS. A2 3.20 3.40 3.60
A DATUMSA, B AND D TO BE DETERMINED AT DATUM PLANE H. D 31.20 BSC
4.  0DIMENSIONSD1 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
DIMENSIONSS.
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. OSECTION B-B: N 120
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.80 BSC
LEAD BETW EEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.29 - 0.45
7. 0ALIS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. bl 0.29 0.35 0.41
EXACT SHAPE OF EACHCORNER 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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63. 121-Ball caBGA Package (9 mm x 9 mm Body)

Dimensions in Millimeters

B

BOTTOM VIEW TOP VIEW
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|
|
|
[
(]

S

i i
:
!

4x&

/| bbb | C | | ‘ * ‘
A aaTC TG 7 X - T T f 1 f
A
SYMBOL MIN. NOM. MAX.
A - - 1.10
NOTES: UNLESS OTHERWISE SPECIFIED
Al 0.15 - -
1. DIMENSIONS AND TOLERANCES ™ 0.55 ~ ~
PER ANSI Y14. 5M.
2. ALLDIMENSIONS ARE IN MILLIMETERS. D/E 9.00 BSC
é DIMENSION “b” IS MEASURED AT THE M/N 8.00 BSC
MAXIMUM SOLDER BALL DIAMETER, S 0.00 BSC
PARALLEL TO PRIMARY DATUM C.
PRIMARY DATUM C AND SEATING b 0.30 | 0.40 | 0.50
PLANE ARE DEFINED BY THE SPHERICAL . 0.80 BSC
CROWNS OF THE SOLDER BALLS.
@ BILATERAL TOLERANCE ZONE IS APPLIED aaa 0.15
TO EACH SIDE OF THE PACKAGE BODY. bbb 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE o
IS OPTIONAL. 0.10
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64. 121-Ball csBGA Package
Dimensions in Millimeters
BOTTOM VIEW & e A TOP VIEW
| ,_l PIN #1 ID FIDUCIAL
ﬂ, LOCATED IN THIS AREA E —
’ \\
AN
- >
w o eizo | o
|
L |
A |
ax @ SIDE VIEW
A A,
b @ —we| |- //|bbb | C ‘

AlB]

3.15
/3\ ® 505 C

NOTES: UNLESS OTHERWISE SPECIFIED

BIPADID RN

DIMENSIONS AND TOLERANCES

PER ANSI Y14.5M.

+

Amddd Ic] ‘

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM[CJAND 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.

(GACAGAGAUAGAGAUAUAGEG EE

H

Ay

SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 - -
A2 - - 0.90
D/E 6.00 BSC
M/N 5.00 BSC
b 0.20 | 0.25 | 0.30
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10
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65. 121-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

\ il |
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PERANSI Y14.5M.

ALLDIMENSIONS AREINMILLIMETERS.

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

PRIMARY DATUM[CAND SEATING
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THESOLDERBALLS.

BILATERAL TOLERANCE ZONE IS APPLIED
TO EACHSIDE OF THE PACKAGE BODY.

EXACT SHAPE ANDSIZE OF THIS FEATURE
IS OPTIONAL

ARIDEN

A1l CORNER
INDEXAREA  —,

//1bbb |C

== LATTICE

TOP VIEW
A ETE
0]
|
2B
|
----- f——— @
|
|
|

tot
1

N

- uuuuuuuuu_u_u'—?

H

SIDE VIEW A,
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.15 024 -
A2 - 0.66 -
D/E 6.00BSC
M/N 5.00BSC
0.00BSC
0.25 0.30 035
e 0.50BSC
aaa 0.10
bbb 0.10
acc 0.08
ddd 0.15
eee 0.05
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66. 121-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW @ AR /5\ TOP VIEW

PIN #1 ID FIDUCIAL

LOCATED IN THIS AREA J— —
0

, \
y N
- N\

t

b @ —w]| |- // bbb |C ‘

<

$Q'15 M[c]a]s] +
3 .05 C ﬂ\ (GACAUAUAUAVAUAUE OSSN
[[ddd Jc] **

Ay
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES Al 0.10 i i
PER ANSI Y14.5M.
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 5.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM b 0.20 | 0.25 | 0.30
PRIMARY DATUM| C|AND SEATING e 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL 0.10
CROWNS OF THE SOLDER BALLS. aaa . - :
bbb - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. ddd - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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67. 128-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

BOTTOM VIEW

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

SEE DETAIL "A" 0.20MIN.
SEATING
PLANE -5 0° MIN.
T ) D
-

DETAIL "A"

0.13/0.30R.

GAGE PLANE

N[ o010 [c i
’—— b j LEAD FINISH M
f l~— 1.60REF.
SECTIONB - B [ < 5
4 !
b, —I
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES: A - - 4.10
1. 0DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 - 0.50
2. 0ALLDIMENSIONS ARE IN MILLI METERS. A2 3.20 3.40 3.60
A DATUMSA, B AND D TO BE DETERMINED AT DATUM PLANE H. D 31.20 BSC
4. 0 DIMENSIONSD1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. D1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 c 31.20 BSC
DIMENSIONS.
E1 28.00 BSC
5. 0THE 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 128
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE o 0.80 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.29 - 0.45
7. OALIS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. b1 0.29 0.35 0.41
EXACT SHAPE OF EACHCORNER 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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68. 128-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

£N\[020 [C[A-B

[D

TOP VIEW

MARKING

ORIENTATION

SEE DETAIL"A"

)

SIDE VIEW ® oo @[c[as o]
LEAD FINISH
BASE METAL
SECTION B - B
NOTES:

1.  DIMENSIONING ANDTOLERANCING PER ANSI Y14.5 - 1982.
2. ALLDIMENSIONS ARE IN MILLIMETERS.
A DATUMS A, BAND DTO BEDETERMINED AT DATUM PLANE H.

4.  DIMENSIONSD1ANDE1 DO NOT INCLUDEMOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 ANDE1
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 FROMTHE LEADTIP.

7. A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THELOWESTPOINT ON THE PACKAGE BODY.

EXACT SHAPE OF EACH CORNER ISOPTIONAL.

BOTTOM VIEW

GAUGE PLANE

B
!
Noos [c ‘- B f
Al 0.20MIN. —™= 0-7oo
L
1.00REF.
DETAIL"A"

SIDE VIEW

SYMBOL MIN. NOM. MAX.
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
D 16.00 BSC
D1 14.00 BSC
E 16.00 BSC
El 14.00 BSC
L 0.45 ‘ 0.60 ‘ 0.75
N 128
e 0.40 BSC
b 0.13 0.18 0.23
bl 0.13 0.16 0.19
c 0.09 0.15 0.20
cl 0.09 0.13 0.16
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69. 132-Ball ¢sBGA Package Option 1: MachX02, MachXO,

LatticeXP2™

Dimensions in Millimeters

TOP VIEW
BOTTOM VIEW -
ALBALL I.D. I
IDENTIFIER N B s
\
14 13 12 11 10 9 8 7 6 5 4 3 2 1 \ E
| A
In kS ‘
0000000000000 0 Y & |
0000000000000 0 | ‘
0000000000000 0 |«
000 000 |» |
[5] 000 000 |t ‘
000 000 |+ |
—1©00 ____ 000 | I I N
r 000 * 00O | e
000 \ 000 |
000 ‘ 000 |« |
000 000 |t ‘
+ oooooodooooooo w
—©0000000000000 |
T?OOCOOOPOOOOOﬂIP
i }
- | pliant Z A
- ax

//| bbb | C

& u
[ 05 @lc]

B

AN AN A N A WA N A N A U WA A N A W A A A N 4

@Q dad [C

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PERANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

BILATERAL TOLERANCE ZONE ISAPPLIED
TO EACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

SRR

=

SIDE VIEW 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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Data Sheet
70. 132-Ball csBGA Package Option 2: iCE40
Dimensions in Millimeters
BOTTOM VIEW & TOP VIEW
4x
AL BALLLD. . ( )
| E | IDENTIFIER \\\ @
14 13 12 11 10 9 8 7 6 5 4 3 2 1 \\\
Ay
O0O0O0O00OOO0O0OOOOO A — ©
O O 8
O 0000000000 O c
O O0O0O0O0OO0OO0OO0OOOO O D
O 00 00 O |
O OO 0000 0O O© F
—O 00 0000 OO0 O 6
* —6—0606 o666 0o o |« M - - - - - []
O OO OO0OjoO OO0 O )
O OO OO0 O K
O O L
O O M
© @) N
© ® p

OOCOOC)'OOOOOO

_,I sz @

|
i

b @ —we| |w— A A,
/\ o 215 WIC[ATE] 7Tob I | *
3 ?.08 M[C | | +
[ 1 _
VAN A N A U A A W A U U N N A NI NI N
N ddd [ C * *
/N
SIDE VIEW Ar
NOTES: UNLESS O THERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A . . 1.00
1. DIMENSIONS AND TOLERANCES Al 0.15 _ _
PER ANSI Y14.5M. :
A2 - - 0.85
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 8.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 6.50 BSC
MAXIMUM SOLDER BALL DIAMETER, :
PARALLEL TO PRIMARY DATUM(C | S 0.25 BSC
PRIMARY DATUM [C JAND SEATING b 0.25 | 0.30 | 0.35
PLANE ARE DEFINED BY THE SPHERICAL 0.50 BSC
CROWNS OF THE SOLDER BALLS. e :
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
ddd - - 0.08
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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71. 132-Ball ucBGA Package

Dimensions in Millimeters

M| aaa |(4X) /5\

TOP VIEW
BOTTOM VIEW
PIN #1 ID FIDUCIAL
| vl | LOCATED IN THIS AREA @
[l
/ \
E 12 11 10 9 8 7 6 5 4 3 2 1
O0O00O0O0 A — %
000000 B
000000 ¢
000000 :
OO0O00O0O £
=—$328 9 e [
(OXOXOXO) [0X@) 6
[OXOXOXOXO) 0000 H
OOOOOOlOOOOOO ) |
OO0O0O0O0OO00OOOOO K
OO0OO0OO0O0O0O0OOOOO L
OQO0OO0O0OPIOOOOVLY® M—
|
|
- VAN
b @ —w—| |-
A A,
//Tobb_[C * *
/\ & @.15 cl|als]
3 2.05 M)|C \
/\ U000 U0U0000U_—— —
4 N [alddd [c] * * *
A,
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES AL 0.10 j j
PER ANSI Y14.5M.
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 6.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.40 BSC
i : E MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM S 0.20 BSC
PRIMARY DATUM [C JAND SEATING b 0.20 | 0.25 | 0.30
PLANE ARE DEFINED BY THE SPHERICAL 0.40 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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Data Sheet

72. 133-Pin CPGA Package

Dimensions in Inches

SIDE VIEW

BOTTOM VIEW - - 5

b - |T| 070
e A\ A o0s |
PEEEEECPEEeeEE]| | ]
ofolololololotclololotololo
PEPEEPEEPEEEE®®
OO PO |

% ]| OO | OO

I |00 o1o10 ==_f

1O _ QOO | . 1480 A —

1" [000 0JoI0) 1840 -
OO® OO -
ofole | oJoJo} —5_
6Yo10) oYo10) | =

| |00000000000006 I

1 500000000006066 -
N KJololololo10 (olololotololo IR =
00 = I '
@  .080 MAX. \ .

020
020 0215
? "o P oies
BASE METAL
SECTION X-X
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M.
2. ALL DIMENSIONS ARE IN INCHES.
A DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION OF

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

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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73. 144-Ball c¢sBGA Package

Dimensions in Millimeters

BOTTOM VIEW

| (]

12 1110 9 8 7 6 5 4 3 2

000000
000000
000000
000000
—O 00000
—oO 00000
OO0OO0O0O0O0
—O 00000
0000000000
000000
OO0OO00OO0OO0

HE

N

O“OOO%

b@—»

215 W
2.05 &

Als |

>

AN

AN

z — = - T 6o T™mo o ® >

AN

PIN #1 ID FIDUCIAL
LOCATED IN THISAREA

r=1
L=]

// bbb |C

TOP VIEW

(| aaa |[(4X) /\

5
ol
o]

% |

WA

(OACACACAUAUACAGAGAUAU LS

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| CJAND SEATING
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.

BILATERAL TOLERANCE ZONE IS APPLIED
TO EACHSIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

AP

[
/‘\mdad ] ‘

[c]

H

f

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

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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74. 144-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER /\
.- 5
INDEX AREA ) O] aaa TOP VIEW

BOTTOM VIEW AN
\ | E >

\\\\ ——— B ————

L u w9 8 76 5 43 2 1 \

O00000000000

d000
000
000
000
) O« 00
00
00
o
00
00
00
(@]
|

Pl LA

. Ay
JTom o] e« 1€ Li
“sooooooooooa
N[ddd [c
/N

>
&
SIS
= [N
o |un
(9 &9,
olo
>
E3

SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
DIMENSIONS AND TOLERANCES A 1.30 1.70 2.10
PER ANSIY14.5M. Al 0.30 0.50 0.70
ALL DIMENSIONS ARE IN MILLIMETERS. A2 030 050 070
B/C 11.00 11.60 12.20
DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER, D/E 13.00BsC
PARALLEL TO PRIMARY DATUM) C | M/N 11.00 BSC
S 0.50 BSC

PRIMARY DATUM| C JAND SEATING

PLANE ARE DEFINED BY THE SPHERICAL b 0.50 | 0.60 | 0.70

CROWNS OF THE SOLDER BALLS.

I

e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED aaa _ R 0.20
TO EACH SIDE OF THE PACKAGE BODY.
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE cce - - 0.35
IS OPTIONAL.
ddd - - 0.20

© 2007-2021 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

FPGA-DS-02053-6.1 79


http://www.latticesemi.com/legal

75. 144-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

£N\[020[C[ AB [D]

TOP VIEW
MARKING
ORIENTATION Y (e
- I
SEE DETAIL "A"
SIDE VIEW A¢ b ﬁsEAnNGPLANE
& o @lcl A-B !D!
LEAD FINISH
BASE METAL
SECTIONB-B
NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
2. ALLDIMENSIONS ARE IN MILLIMETERS.
A DATUMSA, BANDD TO BEDETERMINED AT DATUM PLANEH.

4. DIMENSIONS D1 ANDE1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 ANDE1
DIMENSIONS.

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

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

7.  ALISDEFINED ASTHE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ONTHE PACKAGE BODY.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

= LATTICE

=]

BOTTOM VIEW

GAUGE PLANE

0.20MIN. — ‘- 0-700 ?
L
1.00 REF.
DETAIL"A"

SYMBOL MIN. NOM. MAX.
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
D 22.00 BSC
D1 20.00 BSC
E 22.00 BSC
E1 20.00 BSC
L 0.45 ‘ 0.60 ‘ 0.75
N 144
e 0.50 BSC
b 0.17 0.22 0.27
b1 017 0.20 023
c 0.09 0.15 0.20
a 0.09 013 0.16
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Data Sheet
76. 160-Pin PQFP Package
Dimensions in Millimeters
BOTTOM VIEW

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

SEE DETAIL "A" 0.20MIN.
SEATING
PLANE 0° MIN.
N-ax ] |~Te]
mm-):] DETAIL "A"
L l —_—
” - 8 0.13/0.30R.
fl—b R 13/030R.
4| 013 c|AB |D
0.13 GAGE PLANE
R. MIN.
’—— b j LEAD FINISH (| 010 |C f
Al
' [~— 1.60REF. —|
SECTION B - B c < cl o
| {
b, —
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES: A - - 4.10
1. 0DIMENSIONING AND TOLERANCING PER ANS| Y14.5 - 1982. Al 025 - 050
2. OALLDIMENSIONS ARE IN MILLIMETERS. A2 320 340 3.60
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. P 31.20 BSC
4. 0DIMENSIONSD1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. b1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 £ 31.20 BSC
DIMENSIONS.
£l 28.00 BSC
5. 0THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. t 073 | 088 | 1.03
6. 0SECTION B-B: N 160
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE R 0.65 BSC
LEAD BETW EEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 022 - 0.40
7. OALIS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY.. b1 0.22 030 036
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c o1 - 023
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. ct 011 0.15 019

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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77. 176-Pin TQFP Package

Dimensions in Millimeters

TOP VIEW BOTTOM VIEW

PIN 1 INDICATOR
o020 [c] AB [D]

r—E—> [£]0.20 [H[AB

{RRRRARRARARARRAARRARARARRRRRAR AARRRARRARARRRRRARANRRARAARARARR

o

ARRRRARRRARRAR -

MARKING

H\HHHHHHHHHHHHHHHH

v
AT

AR AR A AR AR AR TR RAARRRRRRARRRR
B LR R EEE R R

B ERLEEEEERLLL

» R R R RELE F kR R LR

/a\

SEE DETAIL"A"

GAUGE PLANE

B

SIDE VIEW @ o0s @|c[a-8 o] \

£N[0.08 |C B ?
X LEAD FINISH Al 0.20 MIN. - 0-7e0,
[—7 ——‘ & L

* 1.00 REF.

i

SEATING PLANE A

| N
* DETAIL"A"
by
BASE METAL
SECTIONB-B
SYMBOL MIN. NOM. MAX.
A - - 1.60
NOTES:
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSIY14.5 - 1982. A2 1.35 1.40 1.45
2. ALLDIMENSIONS 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 E1 DO NOT INCLUDE MOLD PROTRUSION. E 26.00 BSC
ALLOWABLE MOLD PROTRUSION1S0.254 MM OND1 ANDE1 E1 24.00 BSC
DIMENSIONS.
L 0.45 ‘ 0.60 ‘ 0.75
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. N 176
6. SECTION B-B: e 0.50 BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE b 017 022 027
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
bl 0.17 0.20 0.23
7. A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL. cl 0.09 0.13 0.16
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78. 184-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

| o
M

A1 BALLI.D.
IDENTIFIER

1413 121110 9 8 7 6 5 4 3 2 1
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0000 O0O0|0
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1

I .
&)

—

b @ —e| |e—

/3\ o [215 @CIATE]

.05 V]C

|
i

& TOP VIEW
(4X)

&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 C

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

>

o
- -
\\
kS
|
|
—t
|
|
L. A
A A,
[#TbBb IC ] *
R —"
SIDE VIEW ? 11
SYMBOL | M. NOM. | MAX
A 120 135 150
Al 016 - -
A2 - - 134
D/E 800BSC
M/N 6.50BSC
S 025B5C
b 05 | 030 035
e 0.50BSC
aaa - - 0.10
bbb - - 010
ddd - - 008
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79. 196-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW
A1BALLID.
(™ | IDENTIFIER
13121110 9 8 7 6 5 4 3 2 l
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TOP VIEW

-

D

|
_|_
I

L A

/bbb [C

&Q ddd |C

NOTES: UNLESS OTHERWISE SPECIFIED

BRRE-

DIMENSIONS AND TOLERANCES
PER ANSIY14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM[CJAND 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.

JEDEC REFERENCE: JEP95DR4.5

SIDE VIEW A
SYMBOL MIN. NOM. MAX.
A - - 1.60
Al 0.27
A2 - - 1.10
D/E 12.00 BSC
M/N 10.40 BSC
S 0.40 BSC
b 0.45 0.50 0.55
e 0.80 BSC
aaa - - 0.15
bbb - 0.20
ddd - - 0.20

84
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80. 196-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
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/\ o285 @IC[ATe] ZAETH b
3 .08 W|C | | I
[ 1 _
lddd [c ‘ * * I
C
& - SIDE VIEW A
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES Al 015 ] ]
PER ANSI Y14.5M.
A2 - - 0.85
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 8.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 6.50 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM[C] S 0.25 BSC
PRIMARY DATUMCJAND SEATING b 0.25 I 0.30 I 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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81. 208-Ball ftBGA Package

Dimensions in Millimeters

BOTTOM VIEW
| — | A1 BALLI.D.
I & IDENTIFIER
16 U 12 10 8 6 4 2
15 13 1 9 7 5 3 }
0000000000000 00O0 |-A —
0000000000000 00O0 B
0000000000000 000 | ¢
0000000000000 00O0 D
0000 0000 | ¢
s | 0000 0000 F
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0000 00,00 0000 |1
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{ 000 ooo?boooo o |—1—1

[<] |

I

4

/\ o225 @ICIATE]
3 210 M][c

& TOP VIEW
(ax)
\\
e)

w LN

Qaddd 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[ CJAND 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.

IPIDAD R

A A,
! QO OO UO0OUUUUOUU0OUUUU L)!_—v$
SIDE VIEW * Il
SYMBOL MIN. NOM. MAX.
A 1.25 1.40 1.55
Al 0.30 - -
A2 - - 1.25
D/E 17.0BSC
M/N 15.0 BSC
S 0.50 BSC
b 040 | oso | o060
e 1.0BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.12
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82. 208-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER
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\ i j
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BOTTOM VIEW \\ - : N
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TOP VIEW
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b @ — e |—— Z“X @
225 W|[c]a]s] A A,
/é\\ M @.10 9 Al

// bbb _|C /| cee < / \ L i
ﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂf
(| ddd C
[c]
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
1. DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PER ANSI Y14.5M. . : :
A2 0.30 0.50 0.70
2. ALLDIMENSIONS ARE IN MILLIMETERS.
B/C 14.80 15.30 15.80
DIMENSION "b" IS MEASURED AT THE DJE 17.00 BSC
MAXIMUM SOLDER BALL DIAMETER, i
PARALLEL TO PRIMARY DATUM M/N 15.00 BSC
i t PRIMARY DATUM|C JAND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.50 0.60 0.70
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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83. 208-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

BOTTOM VIEW

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

SEE DETAIL "A" 0.20MIN.
SEATING
PLANE 0° MIN.
N-ax  — |=¢]
DETAIL "A"
e e e ||||||||||ﬂf|'[[)j)_ -_
-
b A A2 ] 0.08/0.25R.
4| 0.08 c|AB |D
gﬂ[\%N GAGE PLANE
’—— b ﬂ LEAD FINISH ] 008 |cC f
Al
t l— 130REF. —f
SECTION B - B c < cl i ’
| t
by—]
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES: A - - 4.10
1. 0DIMENSIONING AND TOLERANCING PER ANS| Y14.5 - 1982. AL 025 - 050
2. 0ALLDIMENSIONS ARE IN MILLIMETERS. A2 320 340 360
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. D 30.60 BSC
4. 0DIMENSIONSD1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. b1 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. t 0.45 | 0.60 | 0.75
N 208

6. OSECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.50 BSC

LEAD BETW EEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 017 - 0.27

7. 0ALIS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. b1 0.17 020 0.23
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 009 - 0.20
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. <l 0.09 0.12 0.16

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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84. 225-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW @ R /5\ TOP VIEW
| ) | o )
/0 «
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0000000 POOOOOOO M
0000000 POOOOOOO N
OOOOOOO%OOOOOOO P
OOOﬂOOO OOTTOOO R —
[
| ax @ |
|
b @ e A A
/o\ [([EE I [ZT6% ¢ | tod
&Qddd . ‘ uuuuuuuuuuuuuuuﬁf
A
SIDE VIEW
NOTES: UNLESS OTHERW ISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES AL 0.10 i i
PERANSIY14.5M. :
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 7.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5 60 BSC
MAXIMUM SOLDER BALL DIAMETER, '
PARALLEL TO PRIMARY DATUMC | b 0.20 0.25 0.30
PRIMARY DATUM [C JAND SEATING e 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL 0.10
CROWNS OF THE SOLDER BALLS. aaa - - :
bbb - - 0.10
BILATERAL TOLERAN CE ZONE IS APPLIED
@ TO EACH SIDE OF THE PACKAGE BODY. ddd - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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85. 237-Ball ftBGA Package

Dimensions in Millimeters

as

gl
T

= LATTICE

BOTTOM VIEW & TOP VIEW
(4X)
| @ l A1BALLI.D. - S EEEEN
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OOOOOOlOOOOOOOO D :
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(o] [ele] |O O0O0O0O00O0 E i
O0OQ0 [oXe] IOOOOOOOO G |
— O O (o)) O0000O00O0 H
566 66 60606000 LY T T T [€]
[oNeXe] [oXe] O0O00O0O00O0 K :
00O [oNeNe] IOOOOOOOO L |
00O (o eNeNolloNoNoNoNoNeNoNo] M H
(o eNe] OOOOIOOOOOOOO N |
-0 0 [oXeNeoNelloNoNoNoNoNeNoNo] P :
—& O O OOOOIOOOOOOOO R |
OOOﬂOOO(l)lOOOOO?(FO —_ T i
] / |
i ] /N
| ax
l--—b @ A A,
[@.25 NI[C]A
/3\ @ 2.10 @;.E //| bbb |C ‘ I ‘
& SIDE VIEW A
1
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M. A 1.40 155 170
Al 0.30 - -
ALL DIMENSIONS ARE IN MILLIMETERS. . - - 134
DIMENSION "b" IS MEASURED AT THE D/E 17.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM[C] M/N 15.0 BSC
PRIMARY DATUM[C] AND SEATING 0.50B5C
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. 040 | 050 | 060
e 1.0 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. ddd - - 0.15

DD A

DEPOPULATED 13G TO 13R, 10G TO 10K,
AND 9F TO 9L.
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86. 256-Ball caBGA Package
Dimensions in Millimeters
BOTTOM VIEW ) & TOP VIEW
— Al CORNER —
| [m] | INDEXAREA TN 1D}
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1 i °
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0000000000000 00O0 |c¢
0000000000000 00O0 D
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s | ooooooo0o0looooooo0o0O F
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—® 0000000000000 00 _HEH B B i i | [j
0000000000000 0O0 |1
ooooooo0loooooooo0o K
000000000000 000O0 |1t
0000000000000 0O0 M
& 0000000000000 000 |N
L ®0o000000loooocoooo »
—1®0000000/00000000 |R
g] oooaooo 00000 ®——1—L
—— ax @
bo—= A A,
/2 [PEE B T J
- [ |

!

S CAVAVAVAVAVEVAVAVEVACAY AN N m—

&IQIM

H

SIDE VIEW A
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES -
PER ANSI Y14.5M. A - 170
Al 0.25 - -
2. ALLDIMENSIONS ARE IN MILLIMETERS.
A2 0.65 - -
DIMENSION "b" IS MEASURED AT THE
@ MAXIMUM SOLDER BALL DIAMETER, D/E 14.085C
PARALLEL TO PRIMARY DATUM M/N 12.0 BSC
PRIMARY DATUM [C JAND SEATING S 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.40 0.45 050
e 0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15
EXACT SHAPE AND SIZE OF THIS FEATURE bbb - . 0.20
IS OPTIONAL. ddd - - 0.20
7. REFERENCE JEDEC MO-275, VARIATION JJAB-2.
© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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87. 256-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW

I [m] ' A1 CORNER (4X)

INDEX AREA  —

00000000
00000000
00000000
00000000

O000000O0
00000000

A Ay
I QCTAE] TERE e fo
& * e gl ZT6bb_TC —

i S AVAVAVAY A A SACAW A A WA Aw A A W1 S —

ccc |C
&Q SIDE VIEW 1 1

A

NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL | MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A - - 1.00
PER ANSI Y14.5M. :
Al 0.15 0.24 -
2. ALL DIMENSIONS ARE IN MILLIMETERS. ™ - 0.66 -
DIMENSION "b" IS MEASURED AT THE D/E 9.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM[C]J M/N 7.50 BSC
PRIMARY DATUM[CJAND SEATING s 0.25BSC
ii } PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.25 | 030 | 035
e 0.50 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa 0.10
bbb 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cce 0.08
ddd 0.15

eee 0.05

www.latticesemi.com/legal


http://www.latticesemi.com/legal

::LATT’CE Package Diagrams

Data Sheet

88. 256-Ball ftBGA Package Option 1: ispMACH 4000, MachXO,
LatticeXP2

Dimensions in Millimeters

BOTTOM VIEW & TOP VIEW

ax
ALBALL 1D, o EE™
IDENTIFIER - E -y
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[eNeNoNoNeoNoNoNoNoNoNoNoNONONONG] E |
oooooooooooooooo : |
[eNeNoNoNeoNoNoNoNoNoNoNoNONONONG] G I
1 6000000000000000 W I S T — -
O0O0O0O0O0O0O0OO0OO0O0OOOO0OO J
F OOOOOOOOlOOOOOOOO K |
O000O00O0O0IDODODODOOOO0O L |
OOOOOOOOlOOOOOOOO M |
i O0O0O0O0O0O0O00OO0O0O0OOOO N |
FS 000000 0IOO0O0OO0OOO P |
—GOOOOOOOIOOOOOOOO R |
? ooogooo |OOOOO O |—T | |
[] | |

—= =]
_> 4x&

b @ —| fm—

A A,
AND = ann [T <] o
‘ ! | Y
QOO0 0U0U0U0UU0UU0UOUUT0U _
([ ddd_[c *
Q SIDE VIEW
Ay
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.25 1.40 1.55
1. DIMENSIONS AND TOLERANCES AL 0.30 . i
PER ANSI Y14.5M.
A2 - - 1.25
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 17.0 BSC
DIMENSION "b" IS MEASURED AT THE M/N 15.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM| C | s 0.50 BSC
PRIMARY DATUM)| C JAND SEATING b 0.40 | 0.50 | 0.60
f : i PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. e 1.0085C
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.25
ddd - - 0.12
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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89. 256-Ball ftBGA Package Option 2: LatticeECP3™

Dimensions in Millimeters

BOTTOM VIEW

A1 CORNER
INDEX AREA
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& TOP VIEW
(4%)

o

TL% 2=

b @
[©.25 @[c[A]B]
/3\ ®55 wlc //Tbbb_[C

)

&Qddd c

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

IR

[
- \)UUUUUUUUUUUUUULI_*T*

SIDE VIEW Ay
SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
Al 0.30 0.50 0.70
A2 1.40 REF
D/E 17.0 BSC
M/N 15.0 BSC
S 0.50 BSC
b 0.50 | 0.60 | 0.70
e 1.0BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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90. 256-Ball ftBGA Package Option 3: MachX02

Dimensions in Millimeters

TOP VIEW

BOTTOM VIEW
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H

SIDE VIEW A1
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. MAX.
A 1.40 1.55 1.70
1. DIMENSIONS AND TOLERANCES Al 0.30 _ .
PER ANSI Y14.5M.
A2 1.00 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 17.0 BSC
DIMENSION "b" IS MEASURED AT THE M/N 15.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM S 0.50 BSC
PRIMARY DATUM [C ]AND SEATING b 0.40 | 0.50 | 0.60
PLANE ARE DEFINED BY THE SPHERICAL 1.0 BSC
CROWNS OF THE SOLDER BALLS. e :
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.
© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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91. 256-Ball fpBGA Package

Dimensions in Millimeters

TOP VIEW

A1 CORNER o
BOTTOM VIEW INDEX AREA N, W
\\\ [ —
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b @ — e f—-— 4X
@ .25 c[A]s] A A,
3 210_M|C # Ay
//]cce|C
// bbb [C / \ *
ReleleleloTeloteroRerTerotexo oTom __f
| ddd C
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
1. DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 14.80 15.30 15.80
DIMENSION "b" IS MEASURED AT THE D/E 17.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLELTO PRIMARY DATUM M/N 15.00 BSC
PRIMARY DATUM| C JAND SEATING s 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL b 0.50 | 0.60 | 0.70
CROWNS OF THE SOLDER BALLS. i i )
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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92. 256-Ball SBGA Package
Dimensions in Millimeters
BOTTOM VIEW - é TOP VIEW
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3 215 ™M
A, A
Ay
//] bbb _[C * #

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[ C |

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

BILATERALTOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

AP R

A dad [c

KJUUUUUUUUUUUUUUUUUUVT?T

SIDE VIEW
SYMBOL MIN. NOM. MAX.

A - - 1.70
Al 0.50 0.65 0.80
A2 0.80 0.90 1.00

D/E 27.00BSC

M/N 24.13 BSC
S 0.635 BSC
b 0.60 0.75 0.90
e 1.27 BSC
Q 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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93. 272-Ball BGA Package

Dimensions in Millimeters

TOP VIEW

- b

BOTTOM VIEW
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A,
//| ccc [C
/T bbb | C
! \WAWAWIWIWIWIWIWIWIVIVIWIVIWIWVIWIWViWViW) !
A== i
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.80
1. DIMENSIONS AND TOLERANCES AL 0.50 0.65 0.80
PER ANSI Y14.5M. ’ ’ :
A2 0.28 0.54 0.80
2. ALL DIMENSION'S ARE IN MILLIMETERS.
B/C 23.80 24.30 24.80
DIMENSION "b" IS MEASURED AT THE DJE 2700 BSC
i : E MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM[C | M/N 24.13 BSC
PRIMARY DATUM| C|AND SEATING S 0.635 BSC
i : E PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.60 | 075 | 0.90
e 1.27 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
& IS OPTIONAL. cce . . 0.35
ddd - - 0.20
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94. 284-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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[e]

VAN

b @
/\ o215 OICIATE] e L
3 3.05 M][C

&Qddd c

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM [C JAND 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
ISOPTIONAL.

>R B

SIDE VIEW A,
SYMBOL MIN. NOM. MAX.

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

S 0.25 BSC

b 0.25 | 0.31 | 037

e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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95. 285-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW AL CORNER é TOP VIEW
L Tl Il -
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- VAN
bg | e— A A,
[] W|C|A
ANDE e paa i
<cc c ‘ ‘I\IUUUUUUUUUUUUUUULJT
A
SIDE VIEW A
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL | MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A - - 130
PER ANSI Y14.5M. :
Al 0.15 . i
2. ALL DIMENSIONS ARE IN MILLIMETERS. ™ § i 100
DIMENSION "b" IS MEASURED AT THE D/E 10.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLELTO PRIMARY DATUMI[C] M/N 8.50 BSC
PRIMARY DATUM[C] AND SEATING S 0.25 BSC
f : E PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 025 | 030 | 0.35
e 0.50 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa 0.10
bbb 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cce 0.08
ddd 0.15
eee 0.05
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96. 289-Ball csBGA Package (9.5 mm x 9.5 mm Body)

Dimensions in Millimeters

Al CORNER

INDEX AREA ‘\\

BOTTOM VIEW
17 16151413121110?8 7 6 54 3 2 1
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00000000D0O0000000
/Qooooooomoo®@ooo@
| 1 1
#b(n X |
Dece@|c|A
R o = (<]
LEL]

NOTES: UNLESS OTHERWISE SPECIFIED

BB -

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.

JEDEC REFERENCE: MO-276N

CH»®» DZZTrrA-IG6OmTMOO®>

\\ TOP VIEW 4x
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o e —r——
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(€]
[&]eaa_(ax)]C

A A

[ATe=]c]

SIDE VIFW !
SYMBOL | MIN. NOM. | MAX.
A - - 1.20
Al 0.15 - -
A2 - - 1.20
D/E 9.5 BSC
D1/E1 8.0 BSC
b 025 | 030 | 035
e 0.50 BSC
aaa - - 0.15
ccc - - 0.20
ddd - - 0.08
eee - - 0.15
fff - - 0.05
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97. 320-Ball SBGA Package

Dimensions in Millimeters

- & TOP VIEW
BOTTOM VIEW
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] ?
| ddd [ C *

A-A SECTION VEW

SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A . . 1.70
L 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 31.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 59,21 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLELTO PRIMARY DATUM([C | S 0.635 BSC
PRIMARY DATUM[ C JAND SEATING b 0.60 | 0.75 | 0.90
PLANE ARE DEFINED BY THE SPHERICAL 127 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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98. 324-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

S>> -

DIMENSIONS AND TOLERANCES
PER ANSIY14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

I\)UUUUUUUUUUUUUUUUT_

SIDE VIEW

Ay

SYMBOL

MIN. NOM.

MAX.

A

1.70

Al

0.25 0.35

A2

0.80 1.00

D/E

15.0 BSC

M/N

13.6 BSC

0.40 BSC

040 | 045 |

050

0.80 BSC

daa

0.15

ccc

0.20

ddd

0.20
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99. 324-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW & TOP VIEW
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SIDE VIEW A,

2
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NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL | MIN. NOM. | MAX.
1. DIMENSIONS AND TOLERANCES A - - 100
PER ANSI Y14.5M.
Al 0.15 0.24 -
2. ALL DIMENSIONS ARE IN MILLIMETERS. . - 0.66 -
DIMENSION "b" IS MEASURED AT THE D/E 10.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 8.50 BSC
PRIMARY DATUM[C]AND SEATING > 0.25BSC
ii \ PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.25 | 0.30 | 0.35
e 0.50 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa 0.10
bbb 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc 0.08
ddd 0.15
eee 0.05
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100. 324-Ball ftBGA Package

Dimensions in Millimeters

BOTTOM VIEW " & TOP VIEW
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SIDE VIEW A

L
i
>

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

A 1.25 1.50 1.70

DIMENSIONS AND TOLERANCES Al
PER ANSI Y14.5M.

0.30 - -

A2 - - 1.40

ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 19.0 BSC
DIMENSION "b" IS MEASURED AT THE M/N 17.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.50 BSC

PRIMARY DATUM| C JAND SEATING b 0.40 | 0.60 | 070
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. e 1.00 BSC

aaa - - 0.20

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

ddd - - 0.20

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL

DA DR
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101. 328-Ball csBGA Package

Dimensions in Millimeters

Al BALL
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TOP VIEW

ey
Lo}
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DI

- — — - [e]
A
A,
T
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.05 1.35 1.50
Al 0.15 - -
A2 - - 1.20
D/E 10.0 BSC
M/N 9.00 BSC
b 0.25 | 0.30 | 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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102. 332-Ball caBGA Package
Dimensions in Millimeters
Al CORNER & TOP VIEW
BOTTOM VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUMAND 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

uuuuuuuu_u'_—*

H

Ay
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 2.00
Al 0.25 - -
A2 0.65 - -
D/E 17.0 BSC
M/N 15.2 BSC
S 0.40 BSC
b 0.40 | 0.45 | 0.50
e 0.80 BSC
aaa - - 0.15
bbb - - 0.20
ddd - - 0.20
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103. 352-Ball SBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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A-A SECTION VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALLELTO PRIMARY DATUM(C |

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

BILATERAL TOLERANCE ZONE ISAPPLIED
TO EACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

SR

uuuuuuuuuuuuuuuuuuuuuuuuu\A_F*_f

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.70
Al 0.50 0.65 0.80
A2 0.80 0.90 1.00
D/E 35.00 BSC
M/N 31.75 BSC
S 0.635 BSC
b 0.60 | 0.75 | 0.90
e 1.27 BSC
Q 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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104. 381-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERAN CES
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 [CJAND SEATING
PLANE ARE DEFINED BY THE SPHERICAL
CROW NS OF THE SOLDER BALLS.

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

S>>

h UUUUUUUUUUUUUUUUUUUU—f

t

SYMBOL MIN. NOM. MAX.
A - - 1.76
Al 0.25 0.30 0.35
A2 0.80 - -

D/E 17.00 BSC
M/N 15.20 BSC
S 0.40 BSC
b 0.35 | 0.40 | 0.45
e 0.80 BSC
aaa - - 0.15
bbb - - 0.20
ddd - - 0.12
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105. 388-Ball BGA Package

Dimensions in Millimeters

BOTTOM VIEW
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TOP VIEW
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b @ — ] ax
@ 30 c[alB] A A,
A @ ?.15 M|c A
,—|—|—| //| cc |C { i
C E—
&Q s
c
c] SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.80 3.25
1. DIMENSIONS AND TOLERANCES Al 0.50 0.65 0.80
PERANSI 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 DJE 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER, i
PARALLEL TO PRIMARY DATUM(C | M/N 31.75 BSC
i t PRIMARY DATUM([C JAND SEATING S 0.635 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 060 | 0.75 | 0.0
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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106. 388-Ball fpBGA Package

Dimensions in Millimeters
ALCORNER (ii:EEB
INDEXAREA
TOP VIEW

BOTTOM VIEW - [ =}
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//|ccc |C
7/Tbbb_|C —
AN
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 19.30 19.80 20.30
DIMENSION "b" IS MEASURED AT THE D/ 93,00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 21.00 BSC
PRIMARY DATUM | C JAND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL . 050 | 0.60 | 070
CROWNS OF THE SOLDER BALLS. : : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cec - - 0.35
ddd - - 0.20
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107. 400-Ball caBGA Package

Dimensions in Millimeters

SOTTOM VIEW deomen w D ropview
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& SIDE VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL | MIN. NOM. | MAX.
L. DIMENSIONS AND TOLERANCES A - - 170
PER ANSI Y14.5M. '
Al 0.25 0.35 -
2. ALL DIMENSIONS ARE IN MILLIMETERS. > 0.80 100 -
DIMENSION "b" IS MEASURED AT THE D/E 17.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM [C] M/N 15.2 BSC
PRIMARY DATUM[C] AND SEATING S 0.40BSC
ii \ PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.40 | 0.45 | 0.50
e 0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15
ccc - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd - - 0.20
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108. 416-Ball fpBGA Package
Dimensions in Millimeters
A1 CORNER "
IND EX AREA
TOP VIEW
BOTTOM VIEW (4x)
— b =—>—A]
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- // | ccc C
// | bbb C
(N[ddd |c ‘ * *
& SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AN D TOLERANCES A 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|C | M/N 25.00 BSC
PRIMARY DATUM] C JAND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL X 050 | 060 | 070
CROWNS OF THE SOLDER BALLS. 3 : 7!
e 1.00 BSC
BILATERAL TOLERAN CE 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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109. 432-Ball SBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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A-A SECTION VIEW

NOTES: UNLESS OTHERW ISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM ND SEATING
PLANE ARE DEFINEDBY 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.

[is
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQAA}Af%44¥

SIDE VIEW
SYMBOL MIN NOM. MAX.
A - - 1.70
Al 0.50 0.65 0.80
A2 0.80 0.90 1.00
D/E 40.00 BSC
M/N 38.10 BSC
S 0.00 BSC
b 0.60 ‘ 0.75 ‘ 0.90
e 1.27 BSC
Q 0.25 - -
A4 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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110. 484-Ball caBGA Package (19 mm x 19 mm Body)

Dimensions in Millimeters

BOTTOM VIEW A1 CORNER & TOP VIEW
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JadTc - IOACAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVEVAV)
p— Ak
A

SIDE VIEW A1

2

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN NOM. MAX.
1. DIMENSIONS AND TOLERANCES A - - 1.70
PER ANSI Y14.5M. Al 0.25 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS. A2 0.65 - -
D/E 19.0 BSC
DIMENSION “b” IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER, M/N 16.8 BSC
PARALLEL TO PRIMARY DATUMIC] S 0.40 BSC
PRIMARY DATUM[CIAND SEATING b 0.40 | 045 | 050
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. e 0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED aaa - - 0.15
TO EACH SIDE OF THE PACKAGE BODY. P _ N 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE ddd - - 0.20
IS OPTIONAL. cee _ _ 015
7. JEDEC REFERENCE: MO-275A ff - - 0.08
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111. 484-Ball fpBGA Package

Dimensions in Millimeters
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//|ccc |cC

SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 19.30 19.80 20.30
DIMENSION "b" IS MEASURED AT THE D/E 23.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 21.00 BSC
PRIMARY DATUM | C JAND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL b 0.50 | 0.60 | 0.70
CROWNS OF THE SOLDER BALLS. | i i
e 1.00BSC
BILATERALTOLERANCE 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
© 2007-2021 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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112. 484-Ball fcBGA Package: Mach™-NX
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BOTTOM VIEW
/N SIDE VIEW "
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. | MAX.
1 DIMENSIONS AND TOLERANCES A - - 2.736
PER ANSI Y14.5M. Al 0.27 - R
2 ALL DIMENSIONS ARE IN MILLIMETERS. A2 2.086 REF
DIMENSION "b" IS MEASURED AT THE
@ MAXIMUM SOLDER BALL DIAMETER, D/E 19.00 BSC
PARALLEL TO PRIMARY DATUM M/N 16.80 BSC
PRIMARY DATUM [CJAND SEATING
& PLANE ARE DEFINED BY THE SPHERICAL 5 0.40 BSC
CROWNS OF THE SOLDER BALLS. b 0.45 ‘ 0.50 ‘ 0.55
BILATERAL TOLERANCE ZONE IS APPLIED R 0.80 BSC
TO EACH SIDE OF THE PACKAGE BODY.
aaa* - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE - _ N
& IS OPTIONAL. bbb 0.2
7. JEDEC REFERENCE: JEP95 DR4.5 cee - - 0.35
* THESE VALUES ARE BASED ON SUBCON CAPABILITY ddd 0.20
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113. 516-Ball fpBGA Package

Dimensions in Millimeters
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SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PER ANSI Y14.5M. : ' :
A2 0.30 0.50 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 SOLDERBALL DIAMETER, :
PARALLEL TO PRIMARY DATUM(C ] M/N 29.00 BSC
i t PRIMARY DATUM] C JAND SEATING s 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 050 | 060 | 070
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
© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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114. 554-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW AL CORNER TOP VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL | MIN. NOM. | MAX.
1 DIMENSIONS AND TOLERANCES A - N 176
PER ANSI Y14.5M.
Al 0.25 0.30 0.35
2 ALL DIMENSIONS ARE IN MILLIMETERS. ~ 0.80 i i
DIMENSION "b" IS MEASURED AT THE D/E 23.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 20.0 BSC
PRIMARY DATUM [C]AND SEATING S 0.40 BSC
/ : } PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.35 | 0.40 | 045
e 0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15
bbb - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd - - 0.12
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115. 672-Ball fpBGA Package

Dimensions in Millimeters
A1 CORNER
INDEX AREA TOP VIEW

BOTTOM VIEW (4)
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NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.

A 1.70 2.15 2.60

DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PERANSI Y14.5M.

A2 0.30 0.50 0.70

ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 23.80 24.80 25.80
DIMENSION "b" IS MEASURED AT THE DJE 27,00 BSC

MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM|C | M/N 25.00 BSC

PRIMARY DATUM] C JAND SEATING s 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL . 050 | e | 70
CROWNS OF THE SOLDER BALLS. -5 . 7

e 1.00 BSC

BILATERAL TOLERAN CE 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

AP

ddd - - 0.20

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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Package Diagrams

Data Sheet
116. 676-Ball fpBGA Package
Dimensions in Millimeters
ALCORNGR . & TOP VIEW
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(210 )] A
A
Py
7/Tobb_|C — i
it ([ddd [c ‘
C
€] SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES AL 030 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 DJE 31.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 29.00 BSC
i j PRIMARY DATUM[C JAND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 050 | 0.60 070
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

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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117. 676-Ball fcBGA Package

Dimensions in Millimeters

TOP VIEW

A1 CORNER
INDEX AREA

BOTTOM VIEW -
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o225 D [Al] e J )
3 210 G|C //Tbbb_|C ; "
& (O ddd [C ‘ 1 1
SIDE VIEW
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERW ISE SPECIFIED A 2.55 2.90 3.25
A1 0.40 0.50 0.60
1. DIMENSIONS AND TOLERANCES A2 1.20 REF
PER ANSI Y14.5M.
B/C 26.55 | 26.60 26.65
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 27.00 BSC
DIMENSION "b" IS MEASURED AT THE F/G 18.55 | 18.60 18.65
MAXIMUM SOLDER BALL DIAMETER, : ’ ’
PARALLELTO PRIMARY DATUM M/N 25.00 BSC
PRIMARY DATUM[C JAND SEATING S 0.50 BSC
i : } PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.50 | 0.60 0.70
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 2
EXACT SHAPE AND SIZE OF THIS FEATURE 0.25
IS OPTIONAL. cce - - 0.35
ddd - - 0.20

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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118. 680-Ball fpBGA Package
(with or without Internal Heat Spreader) Dimensions in Millimeters
- @ TOP VIEW
BOTTOM VIEW ALCORNER
INDEX AREA <—|E——
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i E [ ddd ‘ * *
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
1. DIMENSIONS AND TOLERANCES Al 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
i j PRIMARY DATUM|[C AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 050 | 0.60 | 0.70
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TOEACH 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
© 2007-2021 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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sLATTICE

119. 680-Ball fpSBGA Package

Dimensions in Millimeters

A1BALLID.
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G LLLLL A, L‘ ‘ - 4] bbb [T b Tc]
Ay \
SEATING PLANE
A-A SECTION VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SymeoL MIN. NOM. MAX.
A - - 1.70
1. DIMENSIONS AND TOLERANCES AL 0.45 0.53 0.60
PER ANSIY14.5M.
A2 0.90 0.98 1.05
2. ALL DIMENSIONS ARE IN M ILLIM ETERS.
D/E 40.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 38.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.00 BSC
PRIMARY DATUM b 0.50 | 0.65 0.80
PLANE ARE DEFINED BY THE SPHERICAL 100 B5C
CROWNS OF THE SOLDER BALLS. e :
Q 0.25 - -
BILATER AL TOLERANCE ZONE 5 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

© 2007-2021 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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120. 756-Ball caBGA Package

Dimensions in Millimeters
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BOTTOM VIEW INDEX AREA
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM[C JAND 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>> -

A

SIDE VIEW
SYMBOL MIN. NOM MAX.
A - - 1.76
Al 0.25 0.30 0.35
A2 0.80 - -
D/E 27.00 BSC
M/N 24.80 BSC
S 0.40 BSC
b 0.35 | 0.40 0.45
e 0.80 BSC
aaa - - 0.15
bbb - - 0.20
ddd - - 0.12
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121. 900-Ball fpBGA Package

Dimensions in Millimeters

BOTTOM VIEW éii>> TOP VIEW
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----- y 4x
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// | bbb
[~ ddd ;‘ ? Q
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1. DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PER ANSIY14.5M.
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 SO LDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM| C | M/N 29.00 BSC
PRIMARY DATUM|C JAND SEATING s 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL b 0.50 | 0.60 | 070
CROWNS OF THE SOLDER BALLS. .
e 1.00 BSC
BILATERAL TO LERANCE 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
© 2007-2021 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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122. 1020-Ball Organic fcBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALLDIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATU MAND 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.

>

Wmmmmmﬁgﬂz

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 2.52 3.12 3.82
Al 0.30 0.50 0.70
A2 1.24 REF
B/C 31.10 | 32.00 | 32.90
D/E 33.00 BSC
M/N 31.00 BSC
S 0.50BSC
b 0.50 | 0.60 | 0.70
e 1.00BSC
aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.20

© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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123. 1020-Ball Organic fcBGA Package Rev. 2

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

PER ANSI Y14.5M.

I

IS OPTIONAL.

//Tbbb_|C :

JLBL@

//|ccc |cC

>

DIMENSIONS AND TOLERANCES

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE

SID

EVIEW

SYMBOL

MIN.

NOM.

MAX.

A

2.55

2.90

3.25

Al

0.40

0.50

0.60

A2

1.20 REF

B/C

32.40

| 32.60

| 32.80

D/E

33.00 BSC

F/G

24.50

| 24.60

| 24.70

M/N

31.00 BSC

0.50 BSC

0.50

| 0.60

| 0.70

1.00 BSC

aaa

0.20

bbb

0.25

ccc

0.35

ddd

0.20
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124. 1036-Ball ftSBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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TOP VIEW

A

A,
™ ddd [ C
% 7
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. f

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|C |

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

BILATERAL TOLERAN CE ZONE IS APPUED
TO EACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

>R

SIDE VIEW

SYMBOL MIN. NOM. MAX.
A - - 1.80
Al 0.40 0.55 0.70
A2 0.90 0.98 1.10

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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125. 1152-Ball Organic fcBGA Package Option 1:
LatticeSC/SCMA40

Dimensions in Millimeters

& TOP VIEW

A1 CORNER
BOTTOM VIEW INDEX AREA - (4%)
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SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. MAX.
A 2.55 2.90 3.25
1 DIMENSIONS AND TOLERANCES
A Al 0.35 0.50 0.65
A2 1.20 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 34.25 | 34.50 | 34.75
DIMENSION "b" IS MEASURED AT THE
& MAXIMUM SOLDER BALL DIAMETER, D/E 35.00 BSC
PARALLEL TO PRIMARY DATUMI[C] M/N 33.00 BSC
PRIMARY DATUM[CJAND SEATING S 0.50 BSC
i : E PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 050 | 0.60 | 0.70
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TOEACH 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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126. 1152-Ball Organic fcBGA Package Option 2:
LatticeSC/SCM80 & SC/SCM115

Dimensions in Millimeters

TOP VIEW
BOTTOM VIEW
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//|ccc |C i Ay
7/ bbb _|C = =
[ = 5
SIDE VIEW
NOTES: UNLESS OTH ERWISE SPECIFIED SYMBOL | MIN. NOM. MAX.
A 2.80 3.15 3.50
1. DIMENSIONS AND TOLERANCES
PERANSI Y14.5M. Al 035 0.50 0.65
A2 1.20 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 34.30 | 34.60 | 34.90
DIMENSION "b" IS MEASURED AT THE DJE 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 33.00 BSC
i i PRIMARY DATUM [C JAND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.50 | 0.60 | 0.70
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TOEACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cee - - 0.35
ddd - - 0.23
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127. 1152-Ball Ceramic fcBGA Package

Dimensions in Millimeters

A1 CORNER

BOTTOM VIEW INDEX AREA
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& TOP VIEW

(4

=[]
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// bbb _|C

&Qddd c
c

NOTES: UNLESS OT HERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PERANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

I

A,
Ay
| L
SIDE VIEW

SYMBOL MIN. NOM. MAX.
A 4.00 4.60 5.20
Al 0.30 0.50 0.70
A2 1.40 REF

B/C 33.10 | 34.00 | 34.90
D/E 35.00 BSC
M/N 33.00 BSC
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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128. 1152-Ball fpBGA Package

Dimensions in Millimeters

- é TOP VIEW

— ) bn

BOTTOM VIEW ALCORNER .
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// bbb |C

@Qddd c
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SIDE VIEW

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70

PER ANSI Y14.5M.

A2 0.40 0.60 0.80
B/C 29.80 30.30
D/E 35.00 BSC

ALL DIMENSIONS ARE IN MILLIMETERS.
30.80

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALLDIAMETER,

PARALLEL TO PRIMARY DATUM M/N 33.00 BSC
PRIMARY DATUM| CJAND SEATING S 0.50BSC
PLANE ARE DEFINED BY THE SPHERICAL

b 0.50 ‘ 0.60

e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20

CROWNS OF THE SOLDER BALLS.

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

- - 0.35
ddd - - 0.20

Note: Depopulated ball locations are
M12, M23, AC12, and AC23.
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129. 1156-Ball fpBGA Package

Dimensions in Millimeters

L
s

BOTTOM VIEW
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134

SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
1 DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PERANSI 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[C ] M/N 33.00 BSC
i j PRIMARY DATUM| C AND SEATING s 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.50 | 0.60 | 0.70
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TOEACH 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
© 2007-2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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130. 1704-Ball Organic fcBGA Package
Dimensions in Millimeters
& TOP VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PERANSIY14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

I

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 2.55 2.90 3.25
Al 0.35 0.50 0.65
A2 1.20 REF
B/C 41.70 | 42.00 | 42.30
D/E 42.50 BSC
M/N 42.50 BSC
S 0.50 BSC
b oso0 | o0 | o7
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.23
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131. 1704-Ball Ceramic fcBGA Package

Dimensions in Millimeters

A1BALLID. TOP VIEW
BOTTOM VIEW IOENTIRER
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SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED v . o A
DIMENSIONS AND TOLERANCES A 430 4.80 5.30
PERANSIY14.5M. Al 030 0.50 0.70
ALLDIMENSIONS ARE IN MILLIMETERS. A2 130 1.60 1.90
D/E 42.50B5C

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER, M/N 41.00 BSC
PARALLELTO PRIMARY DATUM

>R -

S 0.50BSC

PRIMARY DATUM
PLANE ARE DEFINED BY THE SPHERICAL b 0.50 0.60 0.70
CROWNS OF THE SOLDER BALLS. R 10085C
BILATERAL TOLERANCE ZONE IS APPLIED asa B B 0.20
TO EACH SIDE OF THE PACKAGE BODY.
PACKAGE BODY INCLUDES SUBSTRATE AND LID. bbb - - 0.25

—> ccc - - 0.35

g ddd - - 0.20
MAXIMUM OFFSET: 0.20 mm R | S

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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Appendix A. Package Archive

32-Pin QFN (Punch Singulated) Package

Dimensions in Millimeters

2X

s c]

>

[a}< 5.00
*I l* b[@o10 @c[afs]

4.75 D2
2% PIN #1 ID FIDUCIAL
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H Log =
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= [ AN
TOP VIEW
[ ]o20 A
2X 4X
60—
o BOTTOM VIEW
LA
[ \ i
S I O | fi (008 |C
/ SIDE VIEW A3 A
SEATING
PLANE
NOTES: UNLESS OTHERW ISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - 0.85 1.00
1. DIMENSIONS AND TOLERANCES AL 0.00 001 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 3.25
A FEATURE IS OPTIONAL. 1.25 2.70
E2 1.25 2.70 3.25
DIMENSION b APPLIES TO PLATED
A TERMINAL AND IS MEASURED BETWEEN € 050 BSC
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
o - - 12
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Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.
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Revision History
Revision 6.1, January 2021

Section

Change Summary

MachX02, MachX0O3™

36-Ball WLCSP Package Option 2:

Added MachX02.

CrossLink™

36-Ball WLCSP Package Option 3:

Added ball labels and changed LIFMD to CrossLink.

72-Pin QFN Package Option 1:
CrossLink™-NX

Indicated Pin 1.

72-Pin QFN Package Option 2:
MachX03D

Indicated Pin 1.

Multiple Restored labels that indicate top. bottom, and side views in the following packages:
e  36-Ball ucBGA Package
e  81-Ball csfBGA Package
e  237-Ball ftBGA Package
e  256-Ball ftBGA Package Option 1: ispMACH 4000, MachXO, LatticeXP2
e  285-Ball csfBGA Package
e  484-Ball caBGA Package (19 mm x 19 mm Body)
Multiple Corrected alignment of pin order labeling.

Revision 6.0, December 2020

Section

Change Summary

All

Updated document template.

196-Ball caBGA Package

Added 196-Ball caBGA Package.

484-Ball fcBGA Package for
Mach-NX

Added 484-Ball fcBGA Package: Mach™-NX.

Revision 5.9, August 2020

Section

Change Summary

All

e Added table of contents
e Changed WLCS Package to WLCSP Package in all heading.
e  Moved Disclaimers to second page.

30-Ball WLCSP Package

Corrected the 30-Ball WLCSP Package sD and sE values. Fixed heading typo.

72-Pin WLCSP Package:
CrossLink-NX

Added 72-Pin WLCSP Package: CrossLink-NX.

121-Ball csBGA Package

Updated D and E dimension lines in 121-Ball csBGA Package.

Revision 5.8, August 2020

Section

Change Summary

36-Ball ucBGA Package

Removed Option 1 from 36-Ball ucBGA Package heading.

48-Pin LQFP Package (1.4 mm
thick)

Changed 48-Pin TQFP Package (1.4 mm thick) heading to 48-Pin LQFP Package (1.4 mm
thick).

Multiple

Specified device(s) in the following packages:

e  48-Pin QFN Package Option 1: L-ASC10, iCE40 LP, iCE40 UltraPlus, MachX02
e  72-Pin QFN Package Option 1: CrossLink™-NX

e  72-Pin QFN Package Option 2: MachXO3D

289-Ball csBGA Package (9.5 mm
x 9.5 mm Body).

Added 289-Ball csBGA Package (9.5 mm x 9.5 mm Body).
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Revision 5.7, November 2019

= LATTICE

Section

Change Summary

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

Updated 48-Pin QFN Package Option 2: L-ASC10, iCE40 Ultra, iCE40 UltraPlus, MachX02.
Revised values for Lead Width (b) and Bottom Pad (E2, D2).

72-Pin QFN Package Option 2:
MachX03D

Added 72-Pin QFN Package Option 2: MachXO3D.

Disclaimers

Added this section.

Revision 5.6, April 2019

Section

Change Summary

All

Changed document ID from pkg to FPGA-DS-02053. When downloaded from the Lattice
website, the PDF file name is now FPGA-DS-02053-<X-X>-Package-Diagrams.pdf (previously
PackageDiagrams.pdf).

72-Pin QFN Package

Added 72-Pin QFN Package.

Revision 5.5, November 2017

Section

Change Summary

80-Ball ckfBGA Package

Added 80-Ball ckfBGA Package.

Revision 5.4, March 2017

Section

Change Summary

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

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

121-Ball caBGA Package (9 mm x
9 mm Body)

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

Revision 5.3, December 2016

Section

Change Summary

32-Pin QFN Package

Updated “32-Pin QFNS Package” headings to “32-Pin QFN Package”.

32-Pin QFN Package Option 3:
MachX02 SG32C

Added 32-Pin QFN Package Option 3: MachX02 SG32C.

30-Ball WLCSP Package

Added 30-Ball WLCSP Package.

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

Added iCE40 UltraPlus and MachXO2 to 48-Pin QFN Package Option 2: L-ASC10, iCE40 Ultra,
iCE40 UltraPlus, MachX02.

484-Ball caBGA Package

Added 484-Ball caBGA Package.
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Revision 5.2, June 2016

Section

Change Summary

285-ball csfBGA Package

Updated 285-ball csfBGA package outline drawing.

LIFMD

36-Ball WLCSP Package Option 3:

Added 36-Ball WLCSP Package Option 3: LIFMD.

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

Fixed typo in 48-Pin QFN Package Option 2: L-ASC10, iCE40 Ultra, iCE40 UltraPlus, MachX02.

64-Ball ucfBGA Package

Added 64-Ball ucfBGA Package.

72-Pin QFN Package Option 2:
MachX03D

Added 72-Pin QFN Package Option 2: MachXO3D.

81-Ball csfBGA Package

Added 81-Ball csfBGA Package.

Revision 5.1, February 2015

Section

Change Summary

36-Ball ucfBGA Package: iCE40
Ultra

Added 36-Ball ucfBGA Package: iCE40 Ultra.

36-Ball ucBGA Package Option 1

Updated 36-Ball ucBGA Package heading to 36-Ball ucBGA Package Option 1.

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

Updated 48-Pin QFN Package Option 2: L-ASC10 heading to 48-Pin QFN Package Option 2: L-
ASC10, iCE40 Ultra.

Revision 5.0, January 2015

Section

Change Summary

16-Ball WLCSP Package Option 2:

iCE40 Ultralite

Added 16-Ball WLCSP Package Option 2: iCE40 UltralLite.

16-Ball WLCSP Package Option 1:

iCE40 LP

Updated 16-Ball WLCSP Package heading to 16-Ball WLCSP Package Option 1: iCE40 LP.

Revision 4.9, October 2014

Section

Change Summary

48-Pin QFN Package

Updated 48-Pin QFN Package heading and moved the section after 48-Pin QFN Package
Option 1 (previously Option 2).

Revision 4.8, October 2014

Section

Change Summary

Removed 20-Ball WLCSP Package.

Revision 4.7, October 2014

Section

Change Summary

121-Ball csfBGA Package

Updated 121-Ball csfBGA Package. Revised M/N dimension.

Revision 4.6, September 2014

Section

Change Summary

84-Pin QFN Package

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

Change Summary

16-Ball WLCSP Package

Updated 16-Ball WLCSP Package. Changed second E to e in REF. column.

36-Ball WLCSP Package Option 1:
iCE40 Ultra

Updated 36-Ball WLCSP Package Option 1: iCE40 Ultra heading.

36-Ball WLCSP Package Option 2:
MachX03

Added 36-Ball WLCSP Package Option 2: MachX03.

81-Ball WLCSP Package

Added 81-Ball WLCSP Package.

121-Ball csfBGA Package

Added 121-Ball csfBGA Package.

256-Ball csfBGA Package

Added 256-Ball csfBGA Package.

324-Ball caBGA Package

Added 324-Ball caBGA Package.

324-Ball csfBGA Package

Added 324-Ball csfBGA Package.

400-Ball caBGA Package

Added 400-Ball caBGA Package.

84-Pin QFN Package

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

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

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

Revision 4.4, June 2014

Section

Change Summary

48-Pin QFN Package

Updated 48-Pin QFNS Package to 48-Pin QFN Package.

48-Pin QFN Package Option 2

Added 48-Pin QFN Package Option 2.

49-Ball WLCSP Package

Added 49-Ball WLCSP Package.

237-Ball ftBGA Package

Added 237-Ball ftBGA Package.

285-Ball csfBGA Package

Added 285-Ball csfBGA Package.

20-Ball WLCSP Package

Added 20-Ball WLCSP Package.

36-Ball WLCSP Package

Added 36-Ball WLCSP Package.

Revision 4.3, March 2014

Section

Change Summary

All

Restored references to indicate top. bottom, and side views.

381-Ball caBGA Package

Added 381-Ball caBGA Package.

554-Ball caBGA Package

Added 554-Ball caBGA Package.

756-Ball caBGA Package

Added 756-Ball caBGA Package.

Revision 4.2, December 2013

Section

Change Summary

100-Pin TQFP Package Option 1:
MachX02, MachXO

Added "1" and "N" characters to 100-Pin TQFP Package Option 1: MachX02, MachXO
diagram (Top View).

Revision 4.1, September 2013

Section

Change Summary

16-ball WLCSP Package

Added 16-ball WLCSP package.

25-Ball WLCSP Package (0.40 mm
Pitch)

Revised 25-Ball WLCSP Package title to 25-Ball WLCSP Package (0.40mm Pitch).

25-Ball WLCSP Package (0.35 mm
Pitch)

Added 25-Ball WLCSP Package (0.35mm Pitch).

All

Added references to indicate top. bottom, and side views.
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Revision 4.0, August 2013

Section

Change Summary

144-pin TQFP Package

Revised 144-pin TQFP package diagram.

Revision 3.9, February 2013

Section

Change Summary

184-ball csBGA Package.

Added 184-ball csBGA package.

Revision 3.8, November 2012

Section

Change Summary

32-pin QFNS Option 1

Added iCE40 to the list of applicable products for the 32-pin QFNS Option 1 package.

Revision 3.7, October 2012

Section

Change Summary

324-ball ftBGA Package

Revised 324-ball ftBGA package drawing.

Revision 3.6, September 2012

Section

Change Summary

iCE40 100-Pin VQFP Package
Option 2

Nomenclature change — “iCE40 100-Pin TQFP Package Option 2” changed to “iCE40 100-Pin
VQFP Package Option 2”.

Revision 3.5, August 2012

Section

Change Summary

Multiple

Added 36-ball ucBGA, 49-ball ucBGA, 81-ball ucBGA, 81-ball csBGA, 84-pin QFN, 100-pin
TQFP Option 2, 121-ball csBGA, 121-ball ucBGA, 132-ball csBGA Option 2, 196-ball csBGA,
225-ball ucBGA, 284-ball csBGA packages.

Revision 3.4, July 2012

Section

Change Summary

676-ball fcBGA Package

Added 676-ball fcBGA package.

Revision 3.3, March 2012

Section

Change Summary

Appendix A

Added new 32-Pin QFNS Package Option 2 for MachX02. Moved 32-pin QFN (punch
singulated) package drawing to new Package Archive Appendix.

Revision 3.2, February 2012

Section

Change Summary

All

Updated document with new corporate logo.
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Section

Change Summary

Multiple

Updated WLCSP package offering.

Revision 3.0, October 2011

Section

Change Summary

Multiple

Added 49-ball WLCSP package and updated 25-ball WLCSP package.

Revision 2.9, October 2011

Section

Change Summary

328-ball csBGA Package

Added 328-ball csBGA package.

Revision 2.8, July 2011

Section

Change Summary

Multiple

Included revised diagrams for the following packages: 56-ball csBGA, 100-ball csBGA and
132-ball csBGA. Added new 256-ball ftBGA Option 3 package.

Revision 2.7, May 2011

Section

Change Summary

256 ftBGA Option 1 Package

Added MachX02 to the list of applicable products for the 256 ftBGA Option 1 package
outline.

Revision 2.6, November 2010

Section

Change Summary

Multiple

Added 25-ball WLCSP and 332-ball caBGA package drawings. Revised 100-pin PQFP, 120-pin
PQFP, 128-pin PQFP, 160-pin PQFP and 208-pin PQFP package drawings. Removed obsolete
packages including 144-, 240- and 304-pin PQFP packages.

Revision 2.5, October 2010

Section

Change Summary

208-ball ftBGA Package

Added 208-ball ftBGA package.

Revision 2.4, September 2010

Section

Change Summary

Multiple

Revised maximum coplanarity values on Organic 1152 Flip Chip BGA — Option 2 and on
Organic 1704 Flip Chip BGA from 0.20 mm to 0.23 mm.

Revision 2.3, March 2010

Section

Change Summary

Multiple

Added new 1020-ball Organic fcBGA rev.2, 1152-ball Organic fcBGA, and 1704-ball Organic
fcBGA package drawings. Removed obsolete 492-Ball BGA package.
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Revision 2.2, February 2010

Section

Change Summary

256-Ball caBGA Package

Revised 256-ball caBGA nominal solder ball diameter from 0.5 mm to 0.45 mm to better
match actual dimension.

Revision 2.1, December 2009

Section

Change Summary

256-ball caBGA Package

Revised 256-ball caBGA package to specify correct JEDEC reference number.

Revision 2.0, May 2009

Section

Change Summary

Multiple

Added new 256-ball caBGA and 256-ball ftBGA (Option A) packages.

Revision 1.9, April 2009

Section

Change Summary

Multiple

Added 24-pin QFNS package diagram. Removed discontinued and obsolete packages (16
SOIC, 20 SOIC, 24 SOIC, 28 SOIC, 16 PDIP, 240 MQFP, 269 fcBGA, 304 MQFP, 600 SBGA).

Revision 1.8, December 2008

Section

Change Summary

Multiple

Added 32-pin QFNS, 48-pin QFNS and 64-pin QFNS package diagrams.

Revision 1.7, November 2008

Section

Change Summary

Multiple

Added 64-ball ucBGA and 132-ball ucBGA package diagrams.

Revision 1.6, April 2008

Section

Change Summary

Multiple

Added 64-ball csBGA and 144-ball csBGA package diagrams.

Revision 1.5, November 2007

Section

Change Summary

1152-ball fpBGA Package

Added 1152-ball fpBGA package diagram.

Revision 1.4, October 2007

Section

Change Summary

1036 ftSBGA Package

Revised 1036 ftSBGA package diagram. Removed 1036 fpSBGA.
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Section

Change Summary

1036 ftSBGA Package

Added 1036 ftSBGA package diagram.

Revision 1.2, February 2007

Section

Change Summary

1704 fcBGA Package

Revised 1704 fcBGA package drawing: removed lid dimension, clarified package body
dimension as the combination of substrate and lid.

Revision 1.1, January 2007

Section

Change Summary

Multiple

Added Marking Orientation text for all TQFP packages (1.0 mm and 1.4 mm thick).

Revision 1.0, January 2007

Section

Change Summary

Multiple

Added 64-pin TQFP and 1704-ball fcBGA package diagrams.
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