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114. 381-Ball caBGA Package Option 1: All EXCept LAESUM-A5F ........oiiiiiiiiiiiieeieenee ettt sttt 119
115. 381-Ball caBGA Package Option 2: LAESUM-=A5F.........uuii e eeiiee ettt e e et e e eette e e setteeaesabaeeseasteeeseasaaeessteeasensseeesnnsees 120
116. 388-Ball BGA PACKAEE ......veieeeiiiieeiiieeeetieeeette e e ettt e e e etteeeetbeeeeeataeeesbbeaaeareeesassaeeessassaassasesansseseasssasesstesasanseseesssens 121
117. 388-Ball fPBGA PACKAZE ... ceeeceiii ettt ettt e e et e e et e e e st e e e e et e e e eeasaeeesanaeeeastaeeeansseeesnaeeeesteeeeanrraeeannnees 122
118. 400-Ball BBG/CaBGA PaCKage OPLION L ....ccccueiiiieiieeiieeeiteeciee et e st e steesbeesbeesateesseesabaesnseesabaesnseesabessnseesasessnsessnses 123
119. 400-Ball BBG/CaBGA PACKAZE OPLION 2 ...cuveeureeiriitieitieiteeeieereeee et e eteeeteeteevesaaestaesaeesseesseeseeasesasasteeeseenbeensesasesssessnas 124
120. 416-Ball fFPBGA PACKAZE ... ceeieeiiiiiceiiee ettt rte e e et e st e e e s ba e e e e sate e e esasae e e saaeeeasteeeeansteeeaaseeeennseeeennneeeeannrees 125
121, 432-Ball SBGA PACKAEE . ..eeutieiieeiiteeeiee sttt sttt s e st e st e st e s bt e s ab e e s bt e s a bt e e bt e sa b e e eabeesabeeeabeesabeesneesabeeeneenares 126
122. 484-Ball BBG/CaBGA PACKage OPLioN L .....cuocieiiiriiriiiieeiieiieteie et sttt st et et ste e st st sseese e te e e teseesbesaesseeneensenseneeneas 127
123. 484-Ball BBG/CaBGA PACKABE OPLION 2 ...vieeureeiieeeieeeiee et et e et eteeeteesveesteesabeeebeesabaeeaseesabesenseesabeseseesabessnseesares 128
124. 484-Ball BBG/CaBGA PaCKage OPtioN 3 .....cccuiiiiiieiiieeiteeeiteestee st e steesteeseveesbeesatessbeesataesasaesabessnseesabessnseesasessnseesnres 129
125. 484-Ball BFGA8A/PBGA PACKAEE .....eecveeieeieeieetieseesteeste et eteetesseesteesseesseessesssessaesseesseesseesseansesseesseessesssenssesssesseesnees 130
126. 484-Ball FCBGA PACKAZE ...veeeieiiii ittt ettt ettt r e e e et e e et e e e s ta e e e e at e e e esasaeeesaaaeeeesteeeeansteeesnaeeeensteeeeanseeeeennrees 131
127. 484-Ball fPBGA PACKAZE ... ceeieeieiieeeiee ettt ettt e e et e e et e e e st e e e sate e e e easae e e saaeeeasteeeeanseeeeeaaeeeeanteeeeanneeeeennrees 132
128. 516-Ball fPBGA PaCKAEE . ceutteiieeiutteetteeitte ettt ettt ettt et e st e s bt e st e e bt e st e e s bt e sa b e e e b e e sab e e e bt e sabeesneesabeeeneesares 133
129. 554-Ball CABGA PACKAEE ..cuutiiiiieiiiieeiee ettt ettt sttt et st e st e st e e bt e sa b e e et e e sa bt e e b e e st e e e neesabeeeneenares 134
130. 672-Ball fPBGA PACKAZE ... cee ettt ettt e et e et e e e s ete e e e e sabeeeeebaeeestbeee e sbaeeeansteeessssaaeasbeeeeansaeeeenres 135
131. 672-Ball LFGB72/fCBGA PACKAEE......ccuieiteeiieieeiieitte st et ettt e et este e s te e te et e e teesbessaesaaesseesseesseeasesssasssaseenteentesstessaessnas 136
132. 676-Ball fPBGA PACKAEE ... eeicciiiieeiieee ettt e e et e e et e e e s bt e e e e et e e e e asaeeesaaaee e e staeeeansseeesssaeeastaeeeanseaeeannrees 137
133, 676-Ball FCBGA PACKAZE ....eeeeeeiii ettt ettt e e ettt e e et e e e st e e e eat e e e e ataeeesasaeeaanstaeeeansaeeesssaasasteeeeanseeeennsrees 138
134, 680-Ball fPBGA PACKAZE ... eieieeieieiiiiee ettt ettt et e e et e e sttt e e st e e e e et e e e s asaeeesatee e e staeesanseeeesnaeeeennteeeeanneeeennnnees 139
135. 680-Ball fPSBGA PACKAGE ... ..eeeueeerutieeiiesitte ettt ettt et e st e st e st e st e s bt e s bt e sa b e e saseesabeesabeesabeesaneesabeesnneesares 140
136. 756-Ball CABGA PACKAEE ..cnuteiiiieeiiieetee ettt ettt ettt et e sab e st e st e st esa b e e s bt e sab e e s bt e sabeeebee s beeeneenares 141
137. 900-Ball fPBGA PACKAZE ... ceeciiiieeieiee ettt e e ettt e e ettt e e e s bt e e e eeabeeeeeasaeeestseee e sbaeeeansaeeesasssaeeasbesaeansaeeeenres 142
138. 1020-Ball OrganiC FCBGA PaCKAZE ... .cccurieeeeiiie ettt ettt et e e et e e e et e e e eetae e e eetaeeaeatbaeeeensseeesassseaeasbeeaeanssseeesses 143
139. 1020-Ball Organic FCBGA PACKAZE REV. 2 ......eieiieeiiee ettt ettt e e ettt e e e tte e e st e e e e bt a e e s nsteeesnseaeensteeesanseeeesnnsees 144
140. 1036-Ball FTESBGA PACKAGE.. . eiiteiriiiiiiiiite st st e st ste st s e st e st esbe e sabe e sabeesabeesabeesabeesabeesabeessseesabeesasaesabeesseesases 145
141. 1152-Ball Organic fcBGA Package Option 1: LatticeSC™/SCMA0.........coveeeeveereereeeeereeteeeeereeeeeesre e ereeeenenseeneenes 146
142. 1152-Ball Organic fcBGA Package Option 2: LatticeSC/SCM80 and SC/SCMIL15.......cocoveerieeieeeereeereeireeire e enees 147
143. 1152-Ball Ceramic fCBGA PACKABE ...ccuuiiiuiiiiiieitie ettt ettt st e st e st e st e st e s b e st e e sneesabeesneesares 148
144, 1152-Ball FPBGA PACKAZE...cccueiiieeiiiee ettt eette ettt e ettt e e ettt e e e e tte e e s etbeeeesabeeeeeasaeeesbseeaesbaseeansseeeesssaaeastesesansseeessres 149
145. 1156-Ball FPBGA PaACKAZE...cccuviiieeiiiee et ettt ettt ettt e e ettt e e ettt e e e s teeeeesabeeeeeasaeeesbseee e sbaseeansseeesssaeaeasbesaeansseeessres 150
146. 1704-Ball OrganiC FCBGA PaCKAZE .. ..ceiiuviieeeiiii ettt ettt e e ettt e e e te e e st e e e e tte e e eeataeeesaaeeaestaeesensteeesssaeeasteeasanseeeesnssees 151
147. 1704-Ball CeramiC fCBGA PACKAZE ....eeiuvieeeeiiie e cieee ettt ettt e ettt e st e e e et e e e e e atae e e saaee e e ttaeesensaeeesssaeeesteeesanseeeesnnsees 152
APPENIX A = PACKAZE AICRIVE... ... et e st e e et e e e e ee e e e st aeeeesteeesanseeeeansaeesansseeesnnseeeesnseeenan 153

32-Pin QFN (PUNCh SiNGUIAtEA) PACKAEE.....ccuteeieiieeiestieieeit et eteseestee e et s ee st e s teeste e e essesssesneesseesseesesnsesnsesseenseensenns 153
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1. 16-Ball WLCSP Package Option 1: iCE40™ LP

Dimensions in Millimeters

PIN #1 ID FIDUCIAL A
LOCATED IN THIS AREA (4X)
\

P P ﬁ] 1] \
0o0®

oqp@4—7
0000
D00 ®
BOTTOM VIEW .
-] [AF<

& TOP VIEW

O 0O|l®>

A 16X
EM]EI
[6.015_@Ic] A
1] Y
OO0
M| ccc [C
Aq
SIDE VIEW
REF. Min. Nom. Max.
NOTES: A 0.413 0.452 0.491
1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. 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 1.05BSC
PARALLEL TO PRIMARY DATUM C. El 1.05BSC
€ 0.35BSC
/A\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE aaa 0.03
SPHERICAL CROWNS OF THE SOLDER BUMPS. cce 0.03
r - 0.175 -
/5\ BILATERALTOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE s - 0.215 —
PACKAGE BODY.
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2. 16-Ball WLCSP Package Option 2: iCE40 UltraLite™

Dimensions in Millimeters

PIN #1 FIDUCIAL A
— Sbe LOCATED IN{HIS AREA (4x)
| B N
4 312 1 \
A O O|O &
sbd 8 |O O|O &
<0000
D O @ O
BOTTOM VIEW
A X @b | : [AF
6 ddd MICIATE] .

Em TOP VIEW
A
| |
QOO Q
A [cec TC * *
SIDE VIEW As
NOTES: REF. Min. Nom Max.
1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994, A 0.413 | 0.452 | 0.491
Al 0.122 0.152 | 0.182
2. ALLDIMENSIONS 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 1 409 RSC
PARALLEL TO PRIMARY DATUM C. D1 1.05 BSC
El 1.05 BSC
/A PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE o 0.35 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. A _ 0.180 _
sbD 0.067 | 0.071 | 0.072
/A\ BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE <bE 0067 | 0071 | 0072
PACKAGE BODY. aaa 0.03
ccc 0.03
ddd 0.050
eee 0.015
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Package Diagrams
Data Sheet

= LATTICE

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

Dimensions in Inches

N/2

/ (DATUM A)
1

'
l_|l_|l_|l_|l_||l_|l_|l_|l_|l_|

? ! (AN
fE ————F+-——— =n
o N
—
DETAILA
BASE PLANE Al [ A2
N\ * i ] l l 00 B0 |
C — 1
SEATING PLANE

=1

SIDE VIEW
227
[$loo W [clals]
oo
DETAIL A
NOTES:
1. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M.

ALL DIMENSIONS ARE IN INCHES.

MEASUREMENTS TO BE TAKEN AT A MINIMUM OF
.060 INCHES FROM THE LEAD TIP.

> B>~

DIMENSIONS D AND E1 INCLUDE ALLOWANCE FOR GLASS
OVERRUN AND MENISCUS, AND LID TO BASE MISMATCH.

5. DIMENSIONS A, A1 AND L ARE MEASURED WITH THE
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-003.
6. E3 IS TO BE MEASURED AT THE LEAD TIPS.

ALLOWED LEAD TIP POSITION RANGE.

bl

WITH
LEAD FINISH

-

[

1_L—>Q BASE METAL

f=——— (DATUMB)

(b)
SECTION Z-Z /A

3% INCHES

° | MIN. | NOM. | MAX.
Al - - | .200
ALl 015 | - -
A2 140 | - | ars
b | 015 - .023
bl | .015 | .018 | .021
b2 | .045 | - | .05
b3 | .023 | - | 045
c .08 | - [.014
c1 | .008 | .010 | .012
D | .942 | .950 | .970
E | 308 | - |.325
E1] .280 | 288 | .296
E2 300 REF

B3] 325 | - [ .10
e ,100 BSC

L a2 | - [ .200
N 20

© 2007-2025 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

4. 20-Pin LCC Package

Dimensions in Inches

TOP VIEW
[~ b2
.010 ~ \
———  X45
.020 7
E2 E4
.030 L . )
———  X45
.050 f
(3 PLACES)
L (19 PLACES) — ~— Al
BOTTOM VIEW
Al’i e — A
.030
—— RADIUS
050
(TYPICAL)
SIDE VIEW
A2 ——
D
NOTES: INCHES
1. DIMENSIONING AND TOLERANCING PER " | MIN. MAX.
ANSI Y14.5. A | .054 .074
Al | .064 .089
2. ALL DIMENSIONS ARE IN INCHES. A2 | .007 .015
B |.022 .028
A DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION D | .342 358
OF .010 INCHES MAXIMUM ABOVE THE DIMENSION SHOW N D2 -200
NOTTO EXCEED .005 INCHES MAXIMUM PER SIDE. D4 | .270 315
E .342 .358
FLATNESS TOLERANCE IS .004 INCHES PER INCH. E2 -200
E4 | 270 | | 315
e .050 BSC
L |.042 .058
L1 | .075 .095

© 2007-2025 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
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= LATTICE

5. 20-Pin PLCC Package

Dimensions in Inches

e

BOTTOM VIEW

=]

i [l
£3 £3

;

°| MIN.| NOM.| MAX.
A | 165 | 172 | 180
Al|.000 | 105 | .120
A2 | 062 B 083
D |.385 | 390 | 395 i k&—I 0105
D1 | 350 | 353 | 356 013 1§ o075
D2 [ 141 | 155 | 169 0125 I:I
D3 s 0075 T
E |38 | 30 | 395 1 018
E1 | 350 | 353 | .356 013
£2 | 141 | 155 | .169
E3 075
N % SECTION A-A

NOTES:

1. ALLDIMENSIONSANDTOLERANCESCONFORM TO ANSIY14.5M-1982

N

ALLDIMENSIONSIN INCHES

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

DATUMS AND TO BE DETERMINED WHE RE CENTER LEADS
EXITPLASTIC BODY ATDATUM PLANE

TO BE MEASURED AT SEATING PLANE CONTACTPOINT

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

TOP POINT OF MEAS UREMENTIS DATUM ; BOTTOM POINT OF
MEASUREMENT IS ATMAJOR FLAT AREA OF LOWER PLASTIC SURFACE
DEFINED BY D3/E3

> BB > B

[>

DIMENSION APPLIES TO BASE METAL ONLY

/2\

[$].007 O H[ a8 ©[0O)]

TOP VIEW

PIN 11D ZONE

'd—

B
O o B |

A -
A i
[ |
N I I N B
7 O|H|aAB )| DB u
[a8 O]
Hl007 OIH A8 & [0B)] - (N-4PLACES)
DETAIL "J" 7
D/E
SIDE VIEW

-C-
SEATING PLANE | A A .020
(MIN)
I‘_ D2/E2 —®=r=—D2/E2 _’l
_A-B-
-D-
o [$low Ol as_O[oG]
g
.045 MIN.
025 MIN. -C- SEATING PLANE
o1
.013
[T @[c[as OO
DETAIL "J" (TYP ALLSIDES)

© 2007-2025 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 ....LATTICE

Data Sheet

6.  20-Pin Plastic DIP Package

Dimensions in Inches

-B- E
N/2 b1 WITH /A
e N N r"‘-| LEAD FINISH
H C&- E; (c) 1 SEE
‘ DETAIL
T 07 o7 O o7 o J LT 07 1 A
BASE METAL \
(b)
TOP VIEW
SECTION Z-Z ¢
L
BASE PLANE A

7
>
N
>

AN
Z Z A A
1\
l

\ 1

\ )
H IRHE
PLANE

—I[e]

J

\
-H- GAGE
} PLANE

=—D1 4x

A

SIDE VIEW

—— l——eC
NOTES: DETAIL A

CONTROLLING DIMENSION: INCH.
DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M

DISTANCE BETWEEN LEADS INCLUDING DAMBAR
PROTRUSIONS TO BE .005 MINIMUM.
DIMENSIONS A, A1 & L ARE MEASURED WITH

1.
2.
3.
THE PACKAGE SEATED IN JEDEC SEATING N =20
PLANE GAUGE GS-3. 3
A DIMENSIONS D, D1 ANDE1 " INCHES "
DO NOT INCLUDE MOLD FLASH OR PROTRU SIONSS. e o
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 o MIN.| NOM.| MAX £
E AND eA MEASURED WITH THE LEADS CONSTRAINED Al - - 210 | 4
TO BE PERPENDICULAR TO DATUM Al| 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 bl .014 | .018 | .020
POSITIONS. b2 | .045 | 060 | .070 10
9. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED c | 008 [ 010 | .014
TO EASE INSERTION cl| .008 | 010 | 011
@ b2 MAXIMUM DIMENSION DOESNOT D | .980 | 1.030 | 1.060 | 5
INCLUDE DAMBAR PROTRUSIONS. DAMBAR D1 .005 N N 5
PROTRUSIONS SHALL NOT EXCEED .010 E | 300 | 310 | 325 5
Aﬁ DATUM PLANE -H- COINCIDENT WITH THE BOTTOM E1| 240 | 250 | 280 | 5
OF LEAD , WHERE LEAD EXITS BODY e 100 BSC
eA 30085C 6
eB| - - 430 | 7
eC | .000 - .060 7
L [a15 [ 130 [ 150 [ 4

© 2007-2025 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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7. 24-Pin (300-Mil) CERDIP

Dimensions in Inches

(DATUM A)
/o g
1

N/2 !
}_l_|l_|l_|l_|l_|l_|il_|l_|l_|l_|l_|l_| VA
'

TOP VIEW fE —————F————(—
1 ] i
o N
(] —= b s
E
‘ D A A
BASE PLANE Al [ A | (DATUM B)
\ l L O O o o [ l.l L e
¢/ T - o
SEATING PLANE I |
SIDE VIEW L : ¢ =
f=— E2 —=f
WITH
* - LEAD FINISH
(c)
BASE METAL
(b)
SECTION Z-Z /A
INCHES
NOTES: ]
. | MIN. | NOM. | MAX.
1. DIMENSIONING AND TOLERANCING PER AL - - -200
ANSI Y14.5M. A1| .015 - -
A2 240 | - 175
2. ALL DIMENSIONSARE IN INCHES. b | 015 - .023
bl | .015 | .018 | .021
A MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2 | .045 | - .065
.060 INCHES FROM THE LEAD TIP. 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, AL AND L ARE MEASURED WITH THE 2 300 REF
PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-003. £3] 325 | - | .410
e .100 BSC
6.  E31STO BE MEASURED AT THE LEAD TIPS. Ll.125 | - | 200
A ALLOWED LEAD TIP POSITION RANGE. N 24

© 2007-2025 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
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= LATTICE

8. 24-Pin Plastic DIP

Dimensions in Inches

TOP VIEW

N/2 1
A A P I

| |
| .

Tl e e T T T PPl
N

SIDE VIEW
BASE PLANE

N

bl
WITH
|
(c) cl
(b)

LEAD FINISH

BASE METAL

SECTION Z-Z

—
—

AN
z 7z
A
l

SEATING

-

H\

NOTES:
CONTROLLING DIMENSION: INCH.

DIMENSIONIN G AND TOLERANCING PER
ANSI Y14.5M

PROTRUSIONS TO BE .005 MINIMUM.
DIMENSIONS A, A1 & L ARE MEASURED WITH
THEPACKAGE SEATED IN JEDEC SEATING
PLANE GAUGE GS-3.

DIMENSIONSD, D1 ANDE1

TO BE PERPENDICULAR TO DATUM

eB AND eC ARE MEASURED AT THE LEAD TIPS
WITH THE LEADS UNCO NSTRAINED.

N ISTHE MAXIMUM N UMBER OF LEAD
POSITIONS.

POINTED OR ROUNDED LEADTIPS ARE PREFE
TO EASE INSERTION

b2 MAXIMUM DIMENSIONS DOES NOT
INCLUDE DAMBAR PROTRUSIONS. DAMBAR
PROTRUSIONS SHALL NOT EXCEED.010

B b PP P B

OF LEAD , WHERE LEAD EXITS BODY

DISTANCE BETWEEN LEADS IN CLUDING DAMBAR

DO NOT INCLU DE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010
E AND eA MEASURED WITHTHE LEADS CONSTRAINED

RRED

DATUM PLANE -H- COINCIDENTWITH THEBOTTOM

~=—D1 4x

A

SEE

—

T ) DETAIL

—

-

—
=)

GAGE
} PLANE

I——eC
DETAILA

N=24
s
3; INCHES "
B
| MIN.| NOM.| MAX.| '«

A - - .210 4
Al| .015 - - 4
A2| 115 | .130 .195

b | .014 | .018 .022

bl| .014 | .018 .020

b2 | .045 | .060 .070 10
c | .008 | .010 .014

cl| .008 | .010 011

D /1230 1250 | 1.280 | 5
D1| .005 - - 5
E | .300 | 310 .325 6
E1| .240 | .250 .280 5
e .100 BSC
eA 300 BSC 6
eB| - - .430 7
eC| .000 - .060 7
L|.15 | 130 .150

© 2007-2025 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

~— D2 — PIN #1 ID FIDUCIAL A
LOCATED IN THIS AREA

L —]
24X

=il

fan

SR

PIN 11D AREA

E2

AN n /j/pggﬁz

(T[T

\/ o dld oo
i < oll-
|l @010 @[cAlE] /5\

0.50TYP
4x

TOP VIEW BOTTOM VIEW

\ N
E ’ | / VA
— ! / f \
/ \ / l ¢ i
\\ // \
SIDE VIEW - Mﬁigi / o8 [c] /o\

SEATING - \ ? /
PLANE /
\
N /
~_ 7 Al
A3
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A 0.80 0.90 1.00
PER ANSIY14.5M.
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 s | - | ass
EXACT SHAPE AND SIZE OF THIS
A FEATURE IS OPTIONAL. E 4.0 BSC
E2 1.05 - 2.45
ﬁ DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN b 0.18 0.25 0.30
0.15 AND 0.30 mm FROM TERMINAL TIP.
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS. L
0.45 0.50 0.55

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

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 ~aL

’ 2X
COQPOG I:T':I

e¥eJoXeXe
OGO OO
OO0QPOO ;

/ﬁ)OOﬁ)O

A 25X @b
REaEn @J - -

m o 0O ® >

TOP VIEW o™
BOTTOM VIEW

| e—— 1>

/| bbb |C |
ogopoo
] ccc | C ; * *
A
Al
SIDE VIEW

Notes: REF. Min. Nom. Max.
otes: A 0.535 0.575 0.615

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

1
Al 0.170 0.200 | 0.230
é ALL DIMENSIONS ARE IN MILLIMETERS. b 0.220 0250 | 0280

DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER
PARALLEL TO PRIMARY DATUM C. D 2.492 BSC
PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE E 2.546 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 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

© 2007-2025 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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11. 25-Ball WLCSP Package (0.35 mm Pitch)

Dimensions in Millimeters

PIN #1 ID FIDUCIAL A (4X)
LOCATED IN THIS AREA
\
| N
5 4 2 1 —~a
A 10O % O®
BIOOOO @—f—?
——00DCOo— |:D:|
D |[OO 8 OO
EROD®@
=" T
1
[E]
A25X bs
Hmm TOP VIEW A
[8.015 MIC] ‘
BOTTOM VIEW {
|
QOPOLO)
(| CCC C
& * ¢
A;
SIDE VIEW
Not REF. Min. Nom. Max.
otes:
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. 21 8"1‘3 gfl‘ii g-‘l‘zi
2 ALL DIMENSIONS ARE IN MILLIMETERS. : : :
A\ DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0.188 | 0.218 | 0.248
PARALLEL TO PRIMARY DATUM C. D 1.71 BSC
/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 El 1.40 BSC
PACKAGE BODY. e 0.35 BSC
aaa 0.03
cce 0.03
S - 0.015 -

www.latticesemi.com/legal
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Package Diagrams
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= LATTICE

12. 28-Pin LCC Package

Dimensions in Inches

TOP VIEW

.030 X 45

.050
(3 PLACES)

L1
BOTTOM VIEW

A

e—————— D4 ———=

2

/\

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

2. ALL DIMENSIONS ARE IN INCHES.

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

FLATNESS TOLERANCE IS .004 INCHES PER INCH.

e — A
030 RapIUS

050

/ (TYPICAL)
L— SIDE VIEW

INCHES

| MIN. MAX.

A | .054 074

Al | .064 .089

A2 | .007 015

B |.022 028

D | .440 460

D2 300

D4 .370 403

E | .440 460

E2 300

E4 | 370 | | .403

e .050 BSC

L |.042 058

11 | .o75 .095

© 2007-2025 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 ....LATTICE

Data Sheet

13. 28-Pin PLCC Package

Dimensions in Inches

(@] @[n[as O[e@)]

D
p1 48
AB- P07 @[H[r8 OO
BOTTOM VIEW L]oa2[as ©] TOP VIEW

- I PIN 1 ID ZONE

— | |lm—ooom o’
] ]
D3 _ | L ' H, %J

D3 A
/N
0y S

Hl.007 Or[as O Q)]
// loo2[a8 ©]

IO [IENGIES)] apiaces

m

1M1

s —

.

>
=]

~

>

°| MIN.| NOM.| MAX. DETAIL"J"
A 165 | 172 .180 7

Al | .090 .105 .120

D/E SIDE VIEW

A2 062 | - | o3 01
D | 485 | 490 | 495 ' : 0105
D1| 450 | 453 | 456 018§ o075

0125
gg 191 igg 219 12 |:| . A * ET AN
AL
E | 485 | 490 | 495 } 018 + allt iy

] 4 }
E; .gg .zzz .gig .01 -C- * A\ |[.004 | C
’53 .12285 SECTION AA SEATING PLANE ‘ A A (,'Sﬁg)
le—D2e2 —sf=—D2E2 —=
NOTES:
ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y14.5M-1982 -A-B-
_D_

ALL DIMENSIONS IN INCHES

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

DATUMS AND [-D-_] TO BE DETERMINED WHERE CENTER LEADS 1

EXIT PLASTIC BODY AT DATUM PLANE ?

.032
22 [$loor Qlul 25 DG

TOBE MEASURED AT SEATING PLANE CONTACT POINT .045 MIN.

ALLOWABLE PROTRUSION IS.010 PER SIDE. .025 MIN.

-C- | SEATING PLANE

> BB B>

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

DIMENSIONS D1 AND E1 DONOT INCLUDE MOLD PROTRUSION. \
——

.021
f— ———
.013

[$]o007 ®W[c]as OpB)]

DIMENSION APPLIES TO BASE METALONLY

[>

DETAIL"J" (TYP ALL SIDES)

© 2007-2025 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 ....LATTICE

Data Sheet

14. 28-Pin Plastic DIP Package

Dimensions in Inches

NOTE:
1 CONTROLLING DIMENSION: INCHES
2 DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M-1982
TOP VIEW 3 ALLENDLEADS IN THIS FAMILY ARE 1/2 LEADS
4 DIMENSION A, AL, AND L ARE MEASURED WITH THE

Nj2 1 2 PACKAGE SEATED IN JEDEC SEATING PLANE GAUGE GS-3
M Y Y Y Y Y Y Y Y Y Y 5 D AND E1 DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR PROTRUSION. MOLD FLASH AND
PROTRUSION SHALL NOT EXCEED 0.010
( El 6 EAND eA MEASURED WITH THE LEADS
CONSTRAINED TO BE PERPENDICULAR TO PLANE A
7 B AND eC ARE MEASURED AT THE LEAD TIPS
WL I I R L L IR TR O 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
SHALL NOT EXCEED 0.010

:: :: “u INCHES
) CL U %] MIN.| NOM.| MAX.
-t Al - - .180
e, ‘;H‘—C A | .015 B B
e A,|.120 | 135 .150
C— ™ B |.014 | .018 .022
<_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 I e | .o00 - .060
? U L [.210 | .130 | .150
AI_J M N 28
~—B2
4x
A —
{e]
SIDE VIEW

0015 @] AalB][c]|
0.010 | A

© 2007-2025 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
Data Sheet

= LATTICE

15. 28-Pin SSOP

Dimensions in Millimeters

Package

D

L LT

YN
=]

“A-

Pin 1 Identifier

}

o[ o5 @[ A0 Q)]

—— b

L
—

=
_—
I
I

I
1044

T ? ~Jo010 [c
Ay

SIDE VIEW

N

| \
Y
| M\L\'

PARTING LINE
END VIEW
s GAUGE PLANE
i f
N 0.25 BSC

Dm

ETAIL'A

f

SEATING PLANE
L

WITHLEAD FINISH

[—-—

SEATING
E PLANE
-B-
E1
£\ e
[
IR ‘
N
@020 @[c[A®[BO]
TOP VIEW
SEE
DETAIL"A"
: COMMON
u DIMENSIONS ZIKRRL
°| MIN. NOM. MAX.
A - - 2.0 o A
A| 0.05 - -
A 1.65 1.75 1.85 {
b 0.22 - 0.38
by 0.22 0.30 0.33
c 0.09 -- 0.25
C1 0.09 0.15 0.21
D 9.90 10.20 10.50 D
El 5.00 5.30 5.60
e 0.65 BSC
E 7.40 7.80 8.20
L 0.55 0.75 0.95
L1 1.25 REF.
N 28
oC 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
PROTRUSIONS, BUT DO INCL
AND ARE MEASURED AT THE
MOLD FLASH OR PROTRUSIO
EXCEED 0.20mm PER SIDE.

MOLDFLASHOR

UDE MOLD MISMATCH
PARTING LINE

NS SHALL NOT

TO BEDETERMINED AT THE SEATING PLANE

!

SN

cl

T

F—(m g

SECTIONA-A

N
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.

PAN

BETWEEN 0.10 & 0.25mm FROM THE

LEADTIP

7.  "N"ISTHENUMBER OF TERMINAL POSITIONS

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

© 2007-2025 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

A &)
PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA E
* 543 21 \\ t
I I _
—® 0 O 0 G+a—] ™
OC0O0OO|s
| [OO0OOO]|C IIDEI I:[ZI
0 0000]| D
0 O OOO| E
e |00 ¢ etrt
Vi
o
A
A30 X o / A . [e]
(o2 &4 BT L
(8 cce (D[C] DEADBUG VIEW
LIVEBUG VIEW
f
A OEONCRONG)
M| c«cc [C ; 1
SIDE VIEW !
Notes:
1. ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M — 1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS REF. Min. Nom. Max.
A DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP A — _ 0.600
DIAMETER PARALLEL TO PRIMARY DATUM C. Al 0.140 _ —
PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE b 0.230 | 0.260 [ 0.290
SPHERICAL CROWNS OF THE SOLDER BUMPS. D 2.537 BSC
/5\  BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE E 2114 BSC
PACKAGE BODY. D1 2.00 BSC
El 1.60 BSC
e 0.40
sD - 0.27 -
sE - 0.26 -
aaa 0.030
ccc 0.050
ddd 0.015
eee 0.050
© 2007-2025 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 ....LATTICE

Data Sheet

17. 32-Pin QFN Package Option 1: Power Manager I, iCE40

Dimensions in Millimeters

2X
=
(A} 4——
o2 PIN #1 ID FIDUCIAL &
2X L LOCATED IN THIS AREA
N SlsTee] 4o L N
UUUU
' 3| U\ % 1
/A =
PIN 11D AREA ) X
g + = E2
= d
- g
<
»/?Xnmmnnnn

TOP VIEW zg‘llo'“'b@

0.50TYP BOTTOM VIEW
ax

/e / ~

\ Y VIEW A \A

| Lol )

SDEVIEW > ~—— 7 — ‘ Soos [c] /5\
SEATING T JA/
PLANE
N -
~_ Al
A3
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 0.80 0.90 100
1. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 3 0.2 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 5.0 BSC
EXACT SHAPE AND SIZE OF THIS D2 1.25 | 2.70 | 3.75
/ i \ FEATURE IS OPTIONAL. e 5 0BSC
DIMENSION b APPLIES TO PLATED E2 1.25 2.70 3.75
& TERMINAL AND IS MEASURED BETWEEN 5
0.15 AND 0.30 mm FROM TERMINAL TIP. 0.18 0.24 0.30
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.30 | 0.40 | 0.50

© 2007-2025 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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18. 32-Pin QFN Package Option 2: MachX02™ 256HC/ZE

Dimensions in Millimeters

2X

L —

(1\[0.15 |C (B 32

PIN 11D AREA

TOP VIEW

/
E l

/ N
SIDE VIEW ~——7

SEATING
PLANE

NOTES: UNLESS OTHERWISE SPECIFIED

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

ALL DIMENSIONS ARE IN MILLIMETERS.

EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL.

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

> B> B o

APPLIES TO EXPOSED PORTION OF TERMINALS.

D2

= LATTICE

{

]

uuu

uuu

s
mmﬂmmﬂmﬁ\

3

{ = ] RO EVAY

045 Tfo BOTTOM VIEW

U U U

AV

Nrmn

PIN #1 ID FIDUCIAL
(CORNER CHAMFER)

oot Vil EmEA
\\ N T J/
- _-m
T A3
SYMBOL MIN. NOM. MAX.
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
A3 0.2 REF
D 5.0BSC
D2 3.10 ‘ 3.20 ‘ 3.30
E 5.0BSC
E2 3.10 3.20 3.30
b 0.20 0.25 0.30
e 0.50BSC
L 0.35 ‘ 0.40 ‘ 0.45

www.latticesemi.com/legal
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19. 32-Pin QFN Package Option 3: MachX02 1200HC/ZE

Dimensions in Millimeters

2x
OJoas[c]A]
Alq—————
D2
2x L PIN #1 ID FIDUCIAL A
N [0.15[CJA] 32x‘| I‘ 3 (CORNER CHAMFER)
[PUUUUUUT
f 1 ) .
) 6 d
PIN 11D AREA g g
E2 4+
) g
) -
o -
— . C
4

\//ﬂéjl’iﬁ‘ﬂﬂ“ﬂ[b

TOP VIEW q;—l]—ll—l—lo'lc’@ ClAIB A
0.45 TYP BOTTOM VIEW 0.05 M|c
ax
///,_‘\\\\
/7 VIEWA N
/
/ N A
'I \
{ |
|
~__ \ _{ |
SIDE VIEW - Npligh=u ! Slocelc] /\
SEATING N ~
\
PLANE " t
N _-7 A1
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
DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN b 0.18 0.25 030
0.15 AND 0.30 mm FROM TERMINAL TIP.
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 03 | oa | o4
6.  JEDEC REFERENCE MO-248 AND DR-4.2.
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20.

M
BOTTOM VIEW .

.15 c|a]B]
/—”\ A ?.05 C

36-Ball ucBGA Package

Dimensions in Millimeters

DOOl0ODd O
OO0OQ00OO
© O OO0 O

NOTES: UNLESS OTHERWISE SPECIFIED

AP

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] CJ

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.

LOCATED IN THIS AREA

M| aaa |(4X) A

\ IEI TOP VIEW
\

\
=~ ~ - /\
iz |

VAN
A A,
s e ] P

\

/‘xbwdd Ic] ‘

oo - ——— —

i

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 0.20BSC
b 0.20 0.25 0.30
e 0.40BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10

© 2007-2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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21.

Dimensions in Millimeters

I% 6 54/3 21 ///
® 0O —_—

W o,
A
= |
r c

;
E
F

— ©®QO0O

* 000000
000
00®

BOTTOM VIEW

bQ—><—

515 MICIAE]
/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,
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 AD R

36-Ball ucfBGA Package: iCE40 Ultra™

/6N

PIN #1 1D FIDUCIAL

LOCATED IN THIS AREA
~

= LATTICE

SERTIAN
~—{Df——p{A

\
\
\\
\\\.( o~
// _
|
TOP VIEW &
4x
A A
[/]bbb IC ] ‘ ‘
\
/4\|Q|ddd|c| L)()UUUU—‘_
f
SIDE VIEW As
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 1D FIDUCIAL A (4x)
— Sb E . LOCATED IN THIS AREA
‘ \
654[321 N
AD O O Qg ~~
sbD Booobb\i—?
c|0 0 OlO¢ R 0
DOOOO0O00O
EOO0OO
FIQ OO0 @
<—.s . :
j .
A 36X @b <_|E| [El
EAVA]E‘I -1 =]
[6 ece QIC] E1l
A
|
A
[~ ccc |C 1 1
C] 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 | 0.182
b 0.188 0.218 0.248
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 2.078 BSC
£ 2.078B5C
A\ DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER D1 1.75B5C
PARALLEL TO PRIMARY DATUM EL 1.75BSC
e 0.35BSC
£\ PRIMARY DATUM [C JAND SEATING PLANE ARE DEFINED BY THE s 0157 | 0164 | 0.172
SPHERICAL CROWNS OF THE SOLDER BUMPS. sbD 0051 | 0055 | 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, MachXO3™

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
PIN #1 ID FIDUCIAL
LOCATED IN TI-QS AREA
6 5 413 2 1 '_IE' G ~ (] aaa|C
AlOO00O % 2x
5
c|OO0O
" [00 0000 oy Bl
e[OOO0O00
Flgooloe @
A 36 X oo / J
] g
N ddd @[c|A]B] | LE]
eee (M| C E1 [ aaalc]
==
2x
A
[77Tbbb [C | |
T
I OAGAWI W)
([ cce [C ‘ f f
A spevew A
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
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

Dimensions in Millimeters

BOTTOM VIEW

= LATTICE

A (4X)  TOP VIEW

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA
AlOOO h\
\\
B O OO
c |00 o™
[o1] (0]
p | OO O00O0
E|O O O|0OOO
F p O 0|0 (P @
A 36 X @b J <—|E| . 1 E
& ? ddd M|c|als E1 | E
[ ece M| c] LB =
A
VAN OO0 0000
M cec |[C
SIDE VIEW
As
NOTES: REF. Min Nom Max
1. ALLDIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. A - - 0.600
Al 0.113 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS. b 0.188 0.218 0.248
D 2.535 BSC
A DIMENSION “b” IS MEASURES AT THE MAXIMUM BUMP DIAMETER E 2.583 BSC
PARALLEL TO PRIMARY DATUM D1 2.00 BSC
E1 2.00 BSC
A PRIMARY DATUM AND SEATING PLANE ARE DEFINED BY THE e 0.40 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. aaa 0.030
cce 0.050
A\ BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE add 0.050
PACKAGE BODY. eee 0.015

*This Package Outline Drawing and related information apply to CrossLink™.
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Data Sheet

25. 44-Pin JLCC Package

Dimensions in Inches

BOTTOM VIEW
(N PLACES)

it

LTT

i ss Q

ﬁﬁ

E1l E
DETAILA
Bl
/ YVEE[’)-{ FINISH
L - 4 _*.
- C /\ C1
!
T’x BASE METAL

\
SIDE VIEW i /\ AL SECTION B-B

‘_A_
-~ i
SEATING
PLANE -
.020 MIN. YM INCHES
B
° | MIN. MAX.
A 115 - 190
Al .065 REF
B 013 - 023
B1 .013 - .020
B2 .022 - .035
NOTES: c .007 - .013
c1 .007 - .010
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M. D/E .675 | .690 | .700
D1/E1 | .620 - .660
2. ALL DIMENSIONS ARE IN INCHES. D2/E2 .500 BSC
D4/E4 .630 BSC
3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL. t1 ‘823 ] ]
L2 .025 - B
Q .003 - B
R .020 - .040
N 44

© 2007-2025 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
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= LATTICE

26.

44-Pin PLCC Package

Dimensions in Inches

BOTTOM VIEW

s —

.

>
-

>

‘| MIN.| NOM.| MAX.

A .165 172 .180

Al [ .090 .105 .120

A2 | .062 - .083

— |l omom
] ]
°3 i

D |.685 | 690 | .695 ' 021 0105
D1 | 650 | 653 | .656 018§ o075
D2 | 291 | 305 | 319 0125 I:I
D3 T 0075 T
E | .685 | 690 | .695 } 018
E1 | 650 | 653 | .656 013
E2 | 291 | 305 | .319
225
,53 m SECTION A-A
NOTES:

> B> BB -

>

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

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

DATUMS AND TOBE 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.
ALLOW ABLE PROTRUSION IS .010 PER SIDE.

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

DIMENSION APPLIES TO BASE METALONLY

[]oo7 @[H][as O[o@)]

D

p1 £8

o007 QL7 |A-|a Oh o) TOP VIEW

1[.002 A

- I PIN 11D ZONE

1M1
LT

[ |
T T LT 07 CJ

EENOXN6ING)
// loo2 a8 B
S0 Gla 25 O 150 eapinces

~

DETAIL"J"
7

/ / \ SIDE VIEW

EPAN

-C-
SEATING PLANE

I<—D2/E2 —e—r— D2/E2 ]

_A-B-

.032
22 [$loor Glul a5 DG

F_\\
045 MIN.
.

.025 MIN. [-c- ] SEATING PLANE

021

—  f-—
013
[ o07 W[c[re OB
DETAIL"J" (TYP ALL SIDES)

© 2007-2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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= LATTICE

27. 44-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

~Jo.20[c[aB |D]4ax

MARKING o
'ORIENTATION €] E

L=

TOPVIEW

ax [o]o0 [H][as [0 BOTTOM VIEW

SIDE VIEW

b —=

(] 020 @ clas D

GAUGE PLANE

A A
B

jL
M™]0.10 |C J L‘ B ?

Al 0.20 MIN. —= 0-700
L
1.00 REF.
DETAIL'A'
BASE METAL
SECTION B-B
SYMBOL MIN. NOM. MAX.
NOTES: A - - 1.20
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
A2 .95 1.00 1.05
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D 12.00 BSC
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
D1 10.00 BSC
4. DIMENSIONS D1 AND E1 DO NOTINCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 12.008BsC
DIMENSIONS. E1 10.00 BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 045 ‘ 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 0.45
7. A11S 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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28. 44-Pin LQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

Q‘O.ZO ‘C‘A»B ‘D‘44X

_ MARKING
ORIENTATION

TOP VIEW

SIDE VIEW

b —=

(] 020 @] c[a-8 [

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

EXACT SHAPE OF EACH CORNER IS OPTIO NAL.

[m]
=]

= LATTICE

BOTTOM VIEW
GAUGE PLANE
A A2 A
N,
| \
O [0.10C L B ﬁ
Al 0.20 MIN.  —= 0-700
L
1.00 REF.
DETAIL'A'
SYMBOL MIN. NOM. MAX.

A - - 1.60

Al 0.05 - 0.15

A2 1.35 1.40 1.45

D 12.00 BSC

D1 10.00 BSC

E 12.00 BSC

El 10.00 BSC

L 0.45 ‘ 0.60 ‘ 0.75

N 44

e 0.80 BSC

b 0.30 0.37 0.45

bl 0.30 0.35 0.40

c 0.09 0.15 0.20

C1 0.09 0.13 0.16
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29. 48-Pin TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR ~] 020l [a8 [p]asx

_ MRKING = []
ORIENTATION E

TOP VIEW

4X ’Q‘ 0.20‘ H‘ A-B ‘ D BOTTOM VIEW

SEE DETAIL 'A’

SEATING PLANE

GAUGE PLANE

A A2 A
LEAD FINISH C

%7@_1;34 el T ] \

|+

0700
C Q\ Q L
L * 1.00 REF.
DETAIL 'A'
b
BASE METAL
. SYMBOL MIN. NOM. MAX.
A ] ] 1.20
NOTES:
Al 0.05 ; 0.15
1. DIMENSIONING AND TOLERANCING PER ANSIY14.5 - 1982. A2 95 1.00 1.05
2. ALLDIMENSIONS ARE IN MILLIMETERS. b 9.00 BSC
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. b1 7.0085C
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. c 9.0085C
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1
DIMENSIONS. Bl 7.0085¢
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 045 ‘ 0.60 ‘ 0.75
OF THE PACKAGE BY 0.15 MM. N 48
6. SECTION B-B: e 0.50 BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP. b 017 022 027
7. ALIS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE bl 017 020 023
TO THE LOWEST POINT ON THE PACKAGE BODY. c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL. 1 0.09 0.13 0.16
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30. 48-Pin LQFP Package

Dimensions in Millimeters

TOP VIEW
PIN 1 INDICATOR
IQ[O.ZO [C[A-B [D] IQIO.ZO [H[A—B [D BOTTOM VIEW
N
\ | AARAARARARAR
A, "= =] =
MARKING =] =
ORIENTATION = + =
E CEEEEEEEEELL]
e
>3] A
8\ 4X
\‘7 SEE DETAIL "A"
GAUGE PLANE

’@0'08 @\c\ A_B‘D [ C|SEATING PLANE A A2 T \'

]oos [c } L B }

LEAD FINISH Al 0.20 MIN.  —= 0-700

hbﬂ ‘ L

1.00 REF.

} DETAIL "A"
f—— b —_—
1
BASE METAL
SECTIONB - B
SYMBOL MIN. NOM. MAX.
NOTES: A - - 160
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 9.00 BSC
A DATUMS A, BANDD TO BE DETERMINED AT DATUM PLANE H.
D1 7.00 BSC
4. DIMENSIONS D1 AND E1 DO NOT INCLUDE MO LD PROTRUSION. £ 9.00 BSC
ALLOW ABLE MOLD PROTRUSION 1S 0.254 MM ON D1 AND E1 .
DIMENSIONS. El 7.00 BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 0.45 ‘ 0.60 ‘ 0.75
OF THE PACKAGE BY 0.15 MM.
N 48
6. SECTION B-B:
e 0.50 BSC
THESE DIMENSIONS APPLY TO THE 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 b1l 0.17 0.20 0.23
TO THE LOWEST POINT ON THE PACKAGE BODY.
c 0.09 0.15 0.20
EXACTSHAPEOF EACH CORNER ISOPTIONAL.
cl 0.09 0.13 0.16
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31. 48-Pin QFN Package: L-ASC10, iCE40 Ultra, iCE40 UltraPlus™, MachX02

Dimensions in Millimeters

TOP VIEW BOTTOM VIEW
2X 02 PIN #1 1D FIDUCIAL
.- LOCATED JN THIS AREA
B o A Va
N |_|_|_|_|Q REEE | CHAMFER 0.30x45

UﬁUUUUU__r

nnnnn \Q\Q\QNZ

1 e “U“U“W/ ]
A % f
PIN 11D AREA
rOZS(

ﬂﬂﬂﬂﬂﬂﬂﬂ

e
b
050w A

ax
SIDE VIEW .
- —_———
/ VIEW A ™\ e s
/ \ / VIEWA N\,
\
/ \‘ //To10]C
I |
! { I
SEATING \on— | J Aol /o\
PLANE N | 1//
\ /
o -7 Al
T7A3
SYMBOL | MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 0.80 0.90 100
L DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 3 02 REF
2. ALLDIMENSIONS ARE IN MILLIMETERS. D 7.0 BSC
A EXACT SHAPE AND SIZE OF THIS D2 520 | 535 | 550
FEATURE IS OPTIONAL. E 0B
DIMENSION b APPLIES TO PLATED E2 5.20 5.35 5.50
TERMINAL AND IS MEASURE D BETWEEN
0.15 AND 0.30 mm FROM TERMINAL TIP. b 0.15 0.225 0.30
e 0.50 BSC
/A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 035 | 040 | 045
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32. 49-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

O00O0
O00O0
O00O0
—0 -0
O0O0
—O O O

il

©0O0000O0
©0O0000O0

@

o

o

-

1,

b @ —m—

/N[

—© QO
T

=t

2.5 @|c[a]s]

@ .08 WM|C

A1BALL I.D.

TOP VIEW
(4X)
IDENTIFIER _—\\ ﬂ >
\
O
|

A A
//T bbb | C { {

&Q ddd | C

NOTES: UNLESS OTHERWISE SPECIFIED

DR

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
TOEACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

\JUUUUU\ﬁT_ *

Ay
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

© 2007-2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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33.

Dimensions in

49-Ball ucBGA Package

Millimeters

BOTTOM VIEW

?.15 C[A[B]
[\ [(EEEE

NOTES: UNLESS OTHERW ISE SPECIFIED

DD R

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 DATUMANDSEATING
PLANE ARE DEFINED BY THE SPHERICAL
CROWNSOF THE SOLDER BALLS.

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

AN

PIN #1 1D FIDUCIAL

LOCATED IN THIS AREA

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

~—{o}—p1al

N
-
|
w /o
v L

|

ogoooooo

/‘\maaa ] ‘

i

Ay
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 - -
A2 - - 0.90
D/E 3.00 BSC
M/N 2.40 BSC
b 0.20 0.25 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10

© 2007-2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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34. 49-Ball WLCSP Package

Dimensions in Millimeters

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

N r@ \\ ,Qaaac

Y 2X
[D1]
O000O000O0
/@OO$OGPO

A 49 X o |_I ,__@
$c|dd@)CA|B| N —{e}—»5

o)e
(0)©;
(0)©;
O
oXoXe
oXoXe
OGIDED

©)
@)
@)
©)
©)
©)

eee @|C E1l
— TOP VIEW [ aaa [ ]
BOTTOM VIEW 2
A
//{bbb [C ‘
T
(ONORORY) U%_[
[ cce [C ‘
[C1A Ay
SIDE VIEW
Notes: REF. Min. Nom. Max.
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. A - - 0.600
2  ALL DIMENSIONS ARE IN MILLIMETERS. Al 0.167 0.199 0.232
A DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0.239 0.266 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 2.20 BSC
E1l 2.40 BSC
e 0.40 BSC
sD 0.353 - 0.383
sk 0.388 - 0.418
aaa 0.030
bbb 0.060
ccc 0.050
ddd 0.015
eee 0.050

© 2007-2025 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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35. 56-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

A1 BALL I.D.
IDENTIFIER

=~ -« T & m m o 6 ® >
H

T-‘OOOOOOOOO

1
T
[¢]

|
:

//| bbb | C

= LATTICE

TOP VIEW

4X

(| ddd | C
/N

Ay
SIDE VIEW
NOTES: UNLESS OTHERW ISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.10 1.23 1.35
1. DIMENSIONS AND TOLERANCES AL 015 -
PER ANSI Y14.5M. -
A2 - - 1.10
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 6.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.50 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM)C | s 0.25 BSC
PRIMARY DATUM| C JAND SEATING b 0.25 0.30 035
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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36. 64-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

—i—_eooogy
‘ 0000
0000 £¢;
©000 1
0000
0000

0000
00O
OO0O0QOO00
QOO0

[~]

s ]
b @ —m| |-
@.15 c[|A]B]
/3\$¢.os 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

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.

DR

/e

PIN #1 1D FIDUCIAL
LOCATED IN THISAREA

é TOP VIEW
Q-m (4X)
- o] —>-{A]

[e]

//| bbb |C

A

/“\mddd Ic] ‘

IOACAGAGAOAOLOR)

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 0.90 1.00 1.10
Al 0.15 - -
A2 - - 0.85
D/E 5.00 BSC
M/N 3.50 BSC
S 0.25 BSC
b 0.25 0.30 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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37. 64-Pin QFNS Package

Dimensions in Millimeters

[o]

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

A\

PIN1ID —

TOP VIEW

SEATING SIDE VIEW

PLANE

NOTES: UNLESS OTHERWISE SPECIFIED

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

ALL DIMENSIONS ARE IN MILLIMETERS.

EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL.

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

APPLIES TO EXPOSED PORTION OF TERMINALS.

> B B -

D2
2X
N [AJoascB] L N
eax [ UUUUUUUU 0
g Wﬁ{%\%
-]
2 %
-
-]
© = + N
-] d
-] (e
-] d
-] d
-] d
-] N [
7 b=

L)) BeaT A
%
-__ A
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 s00 | - 7.50
E 9.0 BSC
E2 5.00 - 7.50
b 0.18 0.24 0.30
e 0.50 BSC
L 0.30 | 0.40 0.50

A\

~ - mrm e A

BOTTOM VIEW
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38. 64-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW

|E| 8 7 6 5[4 3 21 //

J———eooo p —
H[l___—eooo gﬁ/ﬁ
f 0000 %c
——1—0000 Zu
$ O0O0O0|[0000O |=*
00000000 |+
ooooloooo |
QO00QOOQ® |

.15 cJ]alB]
A ® 2.05 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
ISOPTIONAL.

DI RN

= LATTICE

A

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

ry
L0

TOP VIEW
M| aaa [(4X) /r’\

.7

7.

WA

[#/Tbbb_Tc ]
/‘\|Q|ddd |C| ‘ O0000000Q -
SIDE VIEW A,
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 - -
A2 - - 0.90
D/E 4.00 BSC
M/N 2.80BSC
S 0.20BSC
b 0.20 | 0.25 | 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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39. 64-Ball ucfBGA Package

Dimensions in Millimeters

BOTTOM VIEW & TOP VIEW
(4X)
A1 CORNER
R INDEX AREA
_\ ol
7 5 3 1 L=
®000000 &= \,/
0000loooo B
00000000 ¢
{ 0000000 D
0000000 =& (€]
L ©000[0000 r
00000000 G
Q00009 e .

ds
>

b o
/\ o [P QICTATE]
3 geee (M|C
A
[#Tbbb_TC] | | | * *
e TC AV A AVAV A AW A w v
[
AN Az
SIDE VIEW A,
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL | MIN. NOM. | MAX
1. DIMENSIONS AND TOLERANCES A - - 100
PER ANSI Y14.5M.
Al 011 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS. " 06 - -
DIMENSION "b" IS MEASURED AT THE D/E 350B5C
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 2.80BSC
PRIMARY DATUM [C] AND SEATING 0.2085C
/ i \ PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 00 | 05 | ox
e 0.40BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa 010
bbb 010
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. o 008
ddd 015

eee 0.08
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40. 64-Pin LQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

Q‘O.ZO‘C‘A—B ‘D‘64X

MARKING o
"ORIENTATION £ Y ] E

TOPVIEW

4X ’Q‘O.ZO ‘H‘A-B ‘D BOTTOM VIEW

SIDE VIEW

GAUGE PLANE

A A2 A
B
LEAD FINISH

i \
008 |C } LB ﬁ

Al 0.20 MIN.  —= 0-7o0
L
1.00 REF.
DETAIL'A’
BASE METAL
SECTION B-B
SYMBOL MIN. NOM. MAX.
NOTES: A - - 1.60
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
A2 1.35 1.40 1.45
2. ALLDIMENSIONS ARE IN MILLIMETERS.
D 12.00 BSC
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
D1 10.00 BSC
4. DIMENSIONS D1 AND E1 DO NOTINCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION 1S 0.254 MM ON D1 AND E1 E 12.00BsC
DIMENSIONS. E1 10.00 BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 045 ‘ 0.60 ‘ 075
OF THE PACKAGE BY 0.15 MM.
N 64
6. SECTION B-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.5085C
LEAD BETWEEN 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 POINT ON THE PACKAGE BODY.
c 0.09 - 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL.
cl 0.09 - 0.16
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41. 68-Pin JLCC Package

Dimensions in Inches

BOTTOM VIEW

DETAIL A \

A
[2].004 | |
SEATING
PLANE
020 MIN.

D4

E4
SIDE VIEW

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

2. ALL DIMENSIONS ARE IN INCHES.

3. CORNER CHAMFERS AND/OR NOTCHES ARE OPTIONAL.

(N PLACES)
(@011 @[]

B  je——

e —
—— "C

L ——
[

il

el il
iy

L— = B

il
ﬁ‘ﬂ
o)

DETAIL A
B1 WITH
i LEAD FINISH
C rg\ c1
) |
B \ BASE METAL
SECTION B-B
N
Y v INCHES
° [ MIN. MAX.
A .115 - .190
Al 080 REF
B .013 - .023
B1 .013 - .020
B2 .022 - .035
C .007 - .013
c1 .007 - .010
D/E 975 | .990 | 1.000
D1/E1 | .920 - .960
D2/E2 .800BSC
D4/E4 .930BSC
L .005 - -
L1 .020 - -
L2 .025 - -
Q .003 - -
R .020 - .040
N 68

© 2007-2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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42. 68-Pin PLCC Package

Dimensions in Inches

[ ].007 ©[H] a2 ©[oO)]

D
p1 L8
“AB- 907 ®[H][as O]
BOTTOM VIEW 1[002]a8 ®] TOP VIEW

- PIN 11D ZONE
|| = omm o |
W% : |
D3 A [ Y, :|
5] e b ]:{
VN

Ak u

I T J T 07 ]
E3 E3

F—=

.

>
=

B 007 Q[ H[ae @[]

A // [oo2 [as ®]
3o Ol [ O 150 apiace

<

°| MIN.| NOM.| MAX. DETAIL ")"
A | .65 | 172 | 180 -/
Al | 090 | 105 | 120 D/E

A2 062 | - | .083

D |.985 | 990 | .995 021 0105 AN\ /

D1|.950 | 954 | 958 i 013 1§ 0075

D2 | 441 | 455 | 469 0125 I:I * ITF EERAN
D3 375 .0075 T A M

E | .985 | 990 | .995 } 018 ) R

SIDE VIEW

E1 | .950 954 958 .013
E2 [ 441 | 455 | 469 -C- A Jo04]c
E3 .375 SEATING PLANE
SECTION A-A
N 68
NOTES:
1. ALL DIMENSIONSAND TOLERANCES CONFORMTO ANSI Y14.5M-1982 AB-
-D-
2. ALL DIMENSIONSIN INCHES
A DATUM PLANE[ -H-_] LOCATED AT TOP OF MOLD PARTING LINE AND
CONCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY 032
—_— .007 H| AB D
%2 Blar Q25 GG
DATUMS AND TO BE DETERMINED W HERE CENTER LEADS /
EXIT PLASTIC BODY AT DATUM PLANE ’
A TO BE MEASURED AT SEATING PLANE CONTACT POINT -045 MIN.
A DIMENSIONS D1 AND E1 DO NOT INCLUDE M OLD PROTRUSION. \
ALLOWABLE PROTRUSION IS .010 PER SIDE. .025 MIN. lTl SEATING PLANE
A TOP POINT OF MEASUREMENT IS DATUM ;BOTTOM POINT OF 021
—— - —

MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE 013

DEFINED BY D3/E3
[@]o7 W clas @b G|

DIMENSION APPLIES TO BASE METAL ONLY

[>

DETAIL "J" (TYPALL SIDES)

© 2007-2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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43. 69-Ball WLCSP Package

Dimensions in Inches

BOTTOM VIEW o 1 10 FDUOAL TOP VIEW
LOCATED IN THIS AREA
8 7 6 5 4 3 2 1 \\
A |D]oaa|C

A 1OOOO0O0OO0O® T ‘FE] ax

B (OO OOIOOO @71

c |OOOO0O0O0O0

o OO OO0 0O0O0

€ [0y

N ICNONONCHONONG)

s |OO OO0 OO0

H O 0000 0O0

s L OO0 000 @
69 X ob / @
[ @]C[A[B] B =

[El}
Ooaa]C]
2x

‘ b
O ce [ * A,

Da !

SIDE VIEW
NOTES:
REF MIN. NOM. MAX.
1. ALL DIMENSIONS AND TOLERANCE A 0.598 0.611 0676
PER ASME Y 14.5M - 1994 . . :
Al 0.206 0.236 0.266

2. ALL DIMENSIONS ARE IN MILLIMETERS.
A2 .350+0.

DIMENSION "b" IS MEASURED AT THE 0.350£0.025
MAXIMUM BUMP DIAMETER, b 0.300
PARALLEL TO PRIMARY DATUM i

PRIMARY DATUM |C| AND SEATING D 6.218 BSC
PLANE ARE DEFINED BY THE SPHERICAL 5192 BSC
CROWNS OF THE SOLDER BUMPS. E :

D1 5.200 BSC
5 JEDEC REFERENCE: JEP95 DR4.18
El 4.550 BSC
e 0.650 BSC
sD 0.509 REF
sE 0.310 REF
aaa 0.03
bbb 0.060
ccc 0.05
ddd 0.015
eee 0.050

*This Package Outline Drawing and related information applies to MachXO3D™.
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44. 72-Pin QFN Package

Dimensions in Millimeters

TOP VIEW
il [Z10.10¢] , [=]0.05]c]
&l ° =2
Ao.10lC[B AL A
O
& i
PIN1ID
m
1
S.10KCB S z N
|j SEATING
[22]0.10[C]A] B \_PLANE
BOTTOM VIEW SIDE VIEW
04500~ |- & 0. 10R[[A[5]
PIN1 ID D
0.20R >:| |——0.4200+0.18
= [ |
UUUUUUUUUUUUUUPUU N___02200:0.18
72 (a[T)
(e
d
g
d
dg
g
(e
= E2
(e
d
d
(e
d
$Jo.10@]c[A]B]
55 =
(36
N 0 ]_“ 10 ( m!
° = l:(b —lel— ==
/A [SreLEE
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. MAX.
A 0.90
1. DIMESNIONS AND TOLERANCES Al 0.00 0.01 0.05
PER ANSI Y14.5M.
A3 0.2 REF
2. ALLDIMENSIONS ARE IN MILLIMETERS. 5 00
D2
A EXACT SHAPE AND SIZE OF THIS 6.05 6.20 6.35
FEATURE IS OPTIONAL. E 10.0
/A\ DIMENSION b APPLIES TO PLATED E2 6.05 6.20 6.35
TERMINAL AND IS MEASURED BETWEEN b 0.20 0.25 030
0.15 AND 0.30 mm FROM TERMINAL TIP.
e 0.50 BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.30 | 0.40 | 0.50

*This Package Outline Drawing and related information apply to CrossLink™-NX.
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45. 72-Pin QFN Package Option 2: MachXO3D

Dimensions in Millimeters

/A SETE
PIN1 D 9@1 0.420+0.18 ot T 02 $[r@[c]A[E]
[ C
{ 3 = - JqUUTUUUUUUUUUUUpY /E%EA
54 1
@ | P ‘ //Z 0}50
) Y 0.
| = | =4
| P | 9
5 g
[ g
R g
o + -—— -t E1[E =2 -—- + -— = E2
5 g
) d
5 = 1.011
| 5 | E
)
‘ D ‘ —1.011 g
! [Es | Aﬁ =N
©l9g9lc 1 Snanngfnnanndpenang
J s e 2
bbb@]C]A[B]
TOP_VIEW @@l
’]/\@ 7=l BOTTOM VIEW
=
a1t A3
SEATING SIDE_VIEW
PLANE
SYMBOL | MIN. NOM. | MAX.
A - - 0.90
Al 0.00 0.01 0.05
A3 0.2 REF
D/E 10.0 BSC
NOTES: UNLESS OTHERWISE SPECIFIED D1/E1 9.75BSC
D2/E2 | 7.078 | 7.178 | 7.278
1. DIMENSIONS AND TOLERANCES /
PER ANSI Y14.5M. b 0.20 0.25 0.30
2. ALL DIMENSIONS ARE IN MILLIMETERS. € 0.50 BSC
L 030 | 040 | 050
A EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL. aaa 0.100
/N DIMENSION b APPLIES TO PLATED bbb 0.100
TERMINAL AND IS MEASURED BETWEEN ccc 0.100
0.15 AND 0.30 mm FROM TERMINAL TIP. ddd 0.050
/5\ APPLIES TO EXPOSED PORTION OF TERMINALS. cee 0.050
fff 0.100
6 JEDEC STANDARD REFERENCE: MO -220 K.01
ges 0.200
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46. 72-Pin WLCSP Package

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA
N
987 65 4321 N~ A\[ aaa|C
rEl 2X
Al OO0O0ODPOO00O®
: ooooooooea—J—,
cl OOO0OOPOOOO
p| O0COO0ODPOOOO E)H D]
El OOCOO0ODPO0OOO0
F O0OO0OO0OPO0OO0O
6l OO0O0OPOOOO
H/,@OOOOOO?O
An X @b —/ __| __E
sd @]c|a]B]
& — SE e B
eee @ C @ - =5}
] aaa[c]
2x
SIDE VIEW
A
// bbb [C ) ‘
I | ¥
NV AWA)
CCC &J_\)_W
[C1A\ Ay
NOTES:
1. ALLDIMENSIONS AND TOLERANCE PER ASME Y 14.5M — 1994. RiF- Min. | Nom. | Max.
- - 0.608
2. ALLDIMENSIONS ARE IN MILLIMETERS. AT o1es o2 o2
A\ DIMENSION “b” IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0.239 | 0.269 | 0.299
PARALLEL TO PRIMARY DATUM C. D 3.8074 BSC
A\ PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE E 4.1251 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 2.800 BSC
E1 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

*This Package Outline Drawing and related information apply to CrossLink-NX.
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47. 80-Ball ckfBGA Package

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
['m] | A1 CORNER (4X)
— INDEXAREA ~ — —
\\ 10F
10 8 6 4 2
9 7 5 3 } \\ |
OOOOOOOOO&)—-A r 5/ I

0000000000 B

(ORO) 0O |c¢

0o 0000 OO0 D l

00 0000 060

90,29 201 — - [

| [00 0000 ©of -
1 160 o0o0loo o0o0]: |
—to o0 00| =

é 0000000000 |

OHOO?O??O@——K—- !

T 2a
AN

[@eee MCTA[B] A, A
ettt M[C]
// | cce C |

U U U U U U U ~
i ddd [C f 1 f
A\ <

Al
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED REF MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A - - 1.20
PER ANSI Y14.5M. Al 0.22 j j
2. ALL DIMENSIONS ARE IN MILLIMETERS. A2 0.73 - -
DIMENSION "b" IS MEASURED AT THE D/E #00ESC
MAXIMUM SOLDER BALL DIAMETER, M/N 5.85 BSC
PARALLEL TO PRIMARY DATUM]C |
S 0.325 BSC
PRIMARY DATUM[ C JAND SEATING
PLANE ARE DEFINED BY THE SPHERICAL b 0.30 0.35 0.40
E SOLDER BALLS.
CROWNS OF THE SOLDER BALLS . 0.65 BSC
BILATERAL TOLERANCE ZONE IS APPLIED 233 0.15
TO EACH SIDE OF THE PACKAGE BODY.
ccc 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE ddd 0.10
IS OPTIONAL.
eee 0.15
7. JEDEC REFERENCE JEP95 DR 4.5
fff 0.08

*This Package Outline Drawing and related information apply to CrossLink.
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48. 80-Ball ctfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

=
o —r

o

~
(%3]
w

00 ® ®olooo o el—

(@)
(@)
(@)
(@)
(@)
(@)

0000
_|£’

0000
ocooo0o0loo0o0O0O
® 0000|0000 &fr

[m

A1 CORNER
[alzaa ]

= LATTICE

TOP VIEW

INDEX AREA —\

[ O O O 0O|]0O OO OO

(@)
(@)
r© O
(@)
(@)

>

b
L
-

|
g

f

H 2ddd Q[C]A[B]

geee W[C]

A=

NOTES: UNLESS OTHERWISE SPECIFIED

S>> -

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.

LA

//{bbb _|C

BR
I

SIDEVI

EW

'uuuuuuuu;t_u_m

A

SYMBOL | MIN. NOM. MAX.
A - - 1.00
Al 0.11 - -
A2 0.61 - -

D/E 6.50 BSC

M/N 5.85 BSC

0.325 BSC

020 | 025 |[o0.30

e 0.65 BSC
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.15
eee 0.05
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49. 81-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW & Slaaa_@x) A TOP VIEW

i (] i [’é“cﬁlié 0 TN'DT“H?'!‘:RE\A o] .
9 8 7 6 5 4 3 2 1 // \\ 8
] / \\.,(
OOOO%% pA—
— OO O 8
—O OO O c
f O0O0O0 0
o NI | @
000 O0O |- ‘
000 O0O |s
O00O0 OO0O | \
OHOO CPCPO ) L P, ‘

A A
2
b @ —a]| | //Tbbb_[C ‘ ¢
/\FEEE™ =
2.05 M|C OO0 0OUOUO
A e 7
A
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES -
PER ANSI Y14.5M. Al 0.10 -
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 JAND SEATING e 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL .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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50. 81-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW
[ 'V‘ ]
| L
8 6 4 2
T7 5 3 1
®000POO0B—na
0000(PO0O0O0 B
0000(PO0000| ¢
0000PO00O0 D
cooopooeor—:t [N
{ 0000(PO0OO0O0 F
©000PO000| &
©000PO00O0 H
? ogoocja@oe—l—-
—=15]

b o

A=
peee (

&

=
[2[]

[A]B]

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

S>> -

Al CORNER (4%)

= LATTICE

TOP VIEW

INDEX AREA —\
1
D

h2

2

A A
] i
[cce [C ‘ quuuuuu“‘”ﬂ’f
& 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
ccc 0.08
ddd 0.15
eee 0.08
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51. 81-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW
| [ml |
| ]
9 8 7 6 4 3 2 1
~
—O OO0 A
—© 000 B
* 0000 c
0000 D
-— —T o900 OTOT T
O0O0O0QPOOOO |+
OQO0OO0OBOOQO0 |5
OO0OOO0ODBOOOO |
QOO0O0POOOO |

b @ —w| |-
@.15 c|a]B]
/3\ A ?.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 |AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

IR

([ aaa](4x) & TOP VIEW

/N _
D A
PIN #1 ID FIDUCIAL L=
LOCATED IN THIS AREA
AN
_ N 7/ |
[v] b —— [e]
\
VAN
A A,
//Tbbb_[C * *
\
m (ONGAVACAGACAGAON® N
[&ddd [c] ‘ * * *
A
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 - _
A2 - - 0.90
D/E 4.00 BSC
M/N 3.20 BSC
b 0.20 0.25 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10
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52. 81-Ball WLCSP Package

Dimensions in Millimeters

PIN #1 ID FIDUCIAL TOP VIEW
BOTTOMVIEW s & 7 6 5 4 3 2 1 r@ LOCATED IN THIS AREA [[aaa ||
[oooodoo0o® ™~ 2
B[O000 OOO@Lj
CIO00O0POOOO
p[O00000000
—oo00d0c00— [ [0]
FIOOOOOOO0O0O0
s[O000POOOO
HIOOOOPOOOO
HO00D00PD
T
A 81 X @b / _I ~He] ]
ddd @[c|a[s] E
& — M| aaa |C
eee @) |C @ 7%
A
[#Tbbb [C | |
|
|U I WACAVAVVAY) | ‘
(~[ccc [C ‘ { {
1A SIDE VIEW A
Notes: REF. Min. Nom. Max.
1 ALL DIMENSIONS AND TOLERANCE PER ASME Y 14.5M - 1994. A 0510 | 0543 | 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 | 0266 | 0319
PARALLELTO PRIMARY DATUM[C] D 3.797 BSC
A\ PRIMARY DATUM [CJAND SEATING PLANE ARE DEFINED BY THE E 3.693 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS. D1 3.20 BSC
El 3.20 BSC
e 0.40 BSC
sD - [0.299 -
SE - 0247 -
aaa 0.025
bbb 0.060
ccc 0.030
ddd 0.015
eee 0.050
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53. 84-Pin CPGA Package

Dimensions in Inches

SIDEVIEW
BOTTOM VIEW
e 145
A 070
D -—
1.180 (] 008 ]

1.140

oJoJoJolololololololo) F— TR
PEPEEEOEEO®EE | =imzi8“

(e}

OO 000 066 .
©6 ©6 .
e | 006 Z_f
+EEE— —Ee+ & 1o A —
oYolo) OO -
olo] | olo —
| |00  oedo 00 | =
100000000000 .

* POOOOOOOOOE Y H—
I _| .200
—>1OO<— — — —— 0
SR N
@ .080 MAX. .045

i SEATING PLANE

BASE METAL
SECTION X-X
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSIY14.5M.
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.
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54. 84-Pin PLCC Package

Dimensions in Inches

BOTTOM VIEW

: m_% ,Zl
> L

EH

E3 E3

L\

°| MIN.| NOM.| MAX.
A .165 172 .180
Al | .090 .105 .120

A2 | .059 - .080 021
D |1185[ 1.190 | 1.195 i o5 0105
D1 [ 1150 1.154 | 1.158 - § 0075

D2 | .541 | 555 | .569 0125 I:I
D3 475 .0075

E [1185] 1190 | 1.195 | .018 T
AR
53 '48745 SECTION A-A
NOTES:

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

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

DATUMS AND TOBE 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.
ALLOW ABLE PROTRUSION IS .010 PER SIDE.

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

> BB B>

>

DIMENSION APPLIES TO BASE METALONLY

(@7 @[H][as O[oQ)]

D
p1 £8

007 QlH[as BB
002]a8 @]

TOP VIEW

- PIN 11D ZONE

N

O
[
O
[

// .00z [ a8

D007 Qv a8 ©® [0@)]

DETAIL")"

T J T O ]
Blo07 O[H a8 G[0B)]
®]

(N-4PLACES)

-

D/E

SIDE VIEW

-C-
SEATING PLANE

B /\

.045 MIN.

.025 MIN.

——— DZ/EZ

_A-B-

2 [$loor Olu[as GG
g
|
-C- | SEATING PLANE
. ! .021
.013
[$loor Glc[as Qb O
DETAIL")" (TYP ALL SIDES)

© 2007-2025 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-02053-8.5

59


http://www.latticesemi.com/legal

Package Diagrams
Data Sheet

= LATTICE

55. 84-Pin QFN Package

Dimensions in Millimeters

PIN#1 IDFIDUCIAL
LOCATED INTHIS AREA

D2

Ad

[ Uy W

A\

NS

UUUUU
go0oao

!

[SRVAVAVAVAY)
0000

=0 000

100 Qe

. @010 @c[al8

annnnonoiNNNQ

a13

2
=
o 0
2
N AEHEE
1
PIN1ID /
E
TOP VIEW
/// \\\\
/ VEWA

SEATING SIDE VIEW -
/// \\\
/ \ A
/ \
/ \
i \
{ | |
1
=] / ~[oos [c A
\\ /’
N\
N 7/
~ //
N Al VIEW A
A3

NOTES: UNLESS OTHERWISE SPECIFIED

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

ALL DIMENSIONS ARE IN MILLIMETERS.

EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL.

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

> B B

APPLIES TO EXPOSED PORTION OF TERMINALS.

84X
NERCGECPAND

N /
~- - N views

BOTTOM VIEW

84X /
[¢low0 @Fflel ! "
|
\
L \\
S
f
SYMBOL MIN. NOM. MAX.

A 0.75 0.85 0.95
Al 0.00 0.02 0.05
A3 0.15 REF
D 7.0 BSC
D2 4.30 | - 4.50
E 7.0 BSC
E2 4.30 - 4.50
b 0.17 0.22 0.27
e 0.50 BSC
f 0.50 BSC
g 0.65 BSC
S 0.25 BSC
L 0.30 0.40 0.50
M 0.30 0.40 0.50

© 2007-2025 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-02053-8.5


http://www.latticesemi.com/legal

Package Diagrams ....LATTICE

Data Sheet

56. 84-Ball USG/WLCSP Package (7.492 mm x 3.054 mm Body)

Dimensions in Millimeters

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

\\ [Sacd] (4%) wA
6 5 4 3 2 1

|
ooolooo 'El

00000 O
000000 ﬁ

000000
000000
500000l &
000000
000000
000000
[O)ejellofexe)
000000
OOOO?O

A84x®b/ "| el LLI
B

o
RBIB@CALE [a] (e}

Tz - A T QT MmOQO® >

BOTTOM VIEW TOP VIEW

A2 A3 A

f |
| [ |
A\ Bl e af uuuuuu_l_r

SIDE VIEW Al
REF MIN. NOM. MAX.
NOTES:
A 0.572 0.611 0.650
1 DIMENSIONS AND TOLERANCES
PER ASME Y14.5M - 1994. Al 0.206 0.236 0.266
A2 0.350 +0.025
2 ALL DIMENSIONS ARE IN MILLIMETERS.
A3 0.025
DIMENSION "b" IS MEASURED AT THE b 0.250 | 0.300 | 0.350
i : 2 MAXIMUM BUMP DIAMETER
PARALLEL TO PRIMARY DATUM[C | D 7.492 BSC
PRIMARY DATUM[ C JAND SEATING E 3.054 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BUMPS. D1 6.50 BSC
E1l 2.50BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. e 0.50 BSC
aaa 0.030
EXACT SHAPE AND SIZE OF THIS FEATURE
& IS OPTIONAL. cce 0.050
7 JEDEC REFERENCE JEP95 DG 4.18 ddd 0.015

*This Package Outline Drawing and related information apply to CrossLinkU™-NX.
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57. 84-Ball USG/WLCSP Package (7.275 mm x 3.054 mm Body)

Dimensions in Millimeters

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

\
. (s
65 4 3 2 1 l_El \\ EAPON
A OO O0OI0OO0 G
8 |OOOIOO O——r
c |O0O000O0 %I_A
D |OOOO0O0O
E |OO 0000
F |OOOI0OOO
G [OO0 0000
H OO O0OOO Eﬂ E):l
J |OO0O 0000
K [OOOl0OOO
L [OO0O00O0O0
M OO O0OO0O0
N [OOO|[0OO0O
P 1O O Olo (P e
A gaxab "| e] EH
EEEOERE o [AF—T——
BOTTOM VIEW TOP VIEW
A
U U O ‘\Jl_l_:_
Al
SIDE VIEW
NOTES:
REF MIN. NOM. MAX.
1 DIMENSIONS AND TOLERANCES A B _ 0.608
PER ASME Y14.5M - 1994.
Al 0.164 - -
2 ALL DIMENSIONS ARE IN MILLIMETERS. ) 0.200 0.250 0.300
DIMENSION "b" IS MEASURED AT THE D 7.275 BSC
MAXIMUM BUMP DIAMETER
PARALLEL TO PRIMARY DATUM|C | E 3.054 BSC
PRIMARY DATUM][ C JAND SEATING b1 6.5085C
PLANE ARE DEFINED BY THE SPHERICAL 1 250 BSC
CROWNS OF THE SOLDER BUMPS.
e 0.50BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa 0.030
ccc 0.050
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd 0.050
eee 0.015
7 JEDEC REFERENCE JEP95 DG 4.18

*This Package Outline Drawing and related information apply to CrossLink™-NX-33.
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58. 84-Ball USG/WLCSP Package Option 1 (7.275 mm x 3.054 mm Body)

Dimensions in Millimeters

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

\
N (@)
6 5 4 3 2 1 |‘E| ~ A
A |1OO0O0OI0OO0GC
8 [OOOIOO G'—1
c looolooo %
b [OOOO0OO
E [OOOI0OOO
F IOOOIOOO
c [OO0O00O0O0
H [OOOO0OO [od] [o]
1 |OO0000O0
Kk [OOOI0OOO
L [OO0O00O0O0
M OO0O0O00O0
N [OOOI0OO0O0O
P 1O OOIO @ €
A 84x Pb “| ]
EEEEEQEAE &) B
BOTTOM VIEW TOP VIEW
A2 A3 A
| | !
I WAWAWAWAW]
ABET | “’—l—r
SIDE VIEW Al
REF MIN. NOM. MAX.
NOTES:
A 0.572 0.611 0.650
1 DIMENSIONS AND TOLERANCES AL 0.206 0.236 0.266
PER ASME Y14.5M - 1994,
A2 0.350 £0.025
2 ALL DIMENSIONS ARE IN MILLIMETERS.
A3 0.025
DIMENSION "b" IS MEASURED AT THE b 0.250 0.300 0350
i : E MAXIMUM BUMP DIAMETER
PARALLEL TO PRIMARY DATUM(C | D 7.275 BSC
PRIMARY DATUM[ C |JAND SEATING E 3.054 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BUMPS. D1 6.50B5C
E1 2.50 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. e 0.50 BSC
aaa 0.030
EXACT SHAPE AND SIZE OF THIS FEATURE
& IS OPTIONAL. cce 0.050
7 JEDEC REFERENCE JEP95 DG 4.18 ddd 0.015

*This Package Outline Drawing and related information apply to CrossLink-NX-33.
This version is for a specific customer only.
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59. 100-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

00000
00000

fEﬂ
T

0000000000

|
00000
0000000000

O0000

&Q ddd_|C

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM][ 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.

I A

) & TOP VIEW
| aaa

4—@——
A1 BALLI.D. _
IDENTIFIER _\\ B
\ .
(@]
-t
I
ax @
A Az
Ay
//| bbb | C *

uuuuuuuuuuﬁ_{*

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 0.40BSC
b 0.40 | 0.46 | 0.52
e 0.80BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.12
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60. 100-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW
| — | A1 BALL I.D.
ﬂ, IDENTIFIER
“ 13 1211 1098 7 65 4 3 21
(cXoJoXoXoXoXoXoXoloJoXoXoXe A —
(cXoJoXoXoXoXoXoXoloJoXoXoXe 8
000 OO0 c
()@ (e)e} b
(0X @) 00 £
()@ (e)e} F
—O O [eXe) 6
r_' 00 + 00 |+ [v]
()@ (o)} )
OO [eXe) K
000 000 M
O 0000000000000 N
O 00000 PIOOOOOHY P —)
i

|
i

—l=s]

b @ —w| |[a—0

/\ NEAENG
3 2.05_M|C

- & TOP VIEW

B

A A,

J

| 1

AW U U W U U U U U U U U U U S —

@Qddd C

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL

DI R

H

SIDE VIEW A,
SYMBOL MIN. NOM. MAX.
A 0.90 1.23 135
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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61.

100-Ball fpBGA Package

Dimensions in Millimeters

BOTTOM VIEW

R k@

600000000V
0O00000O0
0000000000
000000000
6000000000
000000000
000000000
0000000 oO0
000 0O0I00ONO O

o0 dlooowo

O Q
B L

)

~— <]

A1 BALLID.
IDENTIFIER

AR

(/] bbb [c |

= LATTICE

oﬁﬂ“‘x’/S
-}

TOP VIEW

> 4]

SIDE VIEW

S

@Q ddd | c

NOTES: UNLESS OTHERWISE SPECIFIED

S

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 11.00 BSC

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

aaa - - 0.20

bbb - - 0.25

ddd - - 0.20
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62. 100-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW
BOTTOM VIEW
[o1 - -
(| 0.20| H| A-B | D| 4X
SEE DETAIL "A" 0.40MIN.
SEATING (A ‘_El \\ o
PLANE

DETAIL"

< J‘h]]]]]]]]]]]]]]]]] I ||ﬂ1111')'D

4012 W] A8 b b

0.13/0.30R.

GAGE PLANE

’— b —‘/— LEAD FINISH ] 010 |¢ A'l

' ' I=— 1.60REF. —
SECTION B - B c < 1 -60REF.
| t
b, —
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES: A - - 3.40
1. 0DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 - 0.50
2. OALLDIMENSIONS ARE IN MILLIMETERS. A2 2.50 2.70 2.90
A DATUMS A, B AND D TO BE DETERMIN ED AT DATUM PLANE H. D 23.20 BSC
4. 0DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. D1 20.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 17.20 BSC
DIMENSIONS.
E1 14.00 BSC
5. 0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGEBY 0.15 MM. L 0.73 | 0.88 | 1.03
N 100

6.  OSECTIONB-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.65 BSC

LEAD BETWEEN 0.10 AND 0.25 MM FROMTHE LEADTIP.
b 022 - 0.40

7. OALIS DEFINED ASTHE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. b1 022 030 036
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 011 - 023
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. 1 o 015 019
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63. 100-Pin LQFP/TQFP Package Option 1: MachX03, MachX02, MachXO™,
ispPMACH® 4000

Dimensions in Millimeters

TOP VIEW BOTTOM VIEW

PIN 1 INDICATOR oloeo[c[a-B]D] 4X

|
MARKING

v =~ [
Ag ORIENTATION E § 4,

gl - BE

[
(]
(0InORnnOAnRAnaRnnRNND
\
|
|
T
|
|
\

IR R

BR;
4%
SIDE VIEW
PN
7 ~N
AN
/
L
|
\
LEAD FINISH N
; 4 0.20 MIN. —=
c cl 100 REF;
[ N I
L1 \-BASE METAL DETAIL ‘A’

SECTION B-B (15:1)

NOTES: SYMBOL MIN. NOM. MAX.
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. A 1.40 150 1.60
2. ALLDIMENSIONS ARE IN MILLIMETERS.

Al 0.05 0.10 0.15

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

A2 135 1.40 145
4. DIMENSIONS D1AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1
D 16.00BSC
DIMENSIONS.
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM D1 14.00BSC
OF THE PACKAGE BY 0.15 MM.
E 16.00 BSC

6. SECTIONB-B:
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE E1 14.00 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.

7. ALIS DEFINED AS THE DISTANCE FROM THE SEATING PLANE - 045 ‘ o-60 ‘ 075
TO THE LOWEST POINT ON THE PACKAGE BODY. N 100
EXACT SHAPE OF EACH CORNER IS OPTIONAL.

e 0.50 BSC
b 0.17 0.22 0.27
bl 0.17 0.20 0.23
c 0.09 — 0.20
cl 0.09 - 0.16

www.latticesemi.com/legal


http://www.latticesemi.com/legal

Package Diagrams ....LATTICE

Data Sheet

64. 100-Pin VQFP Package Option 2: iCE40

Dimensions in Millimeters

PIN 1 INDICATOR ~lo.20]c|[AB |b]100x

__MARKING =
ORIENTATION =,

|
gl |
/ | E A

TOP VIEW

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

SIDE VIEW

GAUGE PLANE

A
LEAD FINISH L + 8 \T
~oos|c } I‘ 8 m |

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. £l 14.00 BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 045 | 060 | 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 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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65. 104-Ball CTG/fcCSP Package

Dimensions in Millimeters
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[ORONO] OIO OOO| H |
[CNONONOCHONONGRON I
[CEORONCI(CHONONGH NN
[ORONO] OIO OO0OO| L |
[ORONONOHONONONGH N
OO0 0000 ®@T—N—"
._. —— —— gb A
[ }- o[5BT x &
BOTTOM VIEW AN TOP VIEW
A A,
7/Tbbb]C 1 ‘.‘
[ |
& STaaa[c] ——L\dv—kfki—*c)—kd—k}k)—*d—kd-kj-b)—\d—\#l— 1
A,
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED REF MIN. NOM. MAX.
1 DIMENSIONS AND TOLERANCES A 0.826 0.89 0.966
PER ANSI Y14.5M. Al 0.220 0.270 0.320
2 ALL DIMENSIONS ARE IN MILLIMETERS. A2 0.546 0.626 0.706
DIMENSION "b" IS MEASURED AT THE E >-5B3C
MAXIMUM SOLDER BALL DIAMETER, b 8.5 BSC
PARALLEL TO PRIMARY DATUM[C |
M 4.55BSC
PRIMARY DATUM][ C JAND SEATING
PLANE ARE DEFINED BY THE SPHERICAL N 7.80 BSC
CROWNS OF THE SOLDER BALLS. s 0.325
BILATERAL TOLERANCE ZONE IS APPLIED b 0.30 | 0.35 | 0.40
TO EACH SIDE OF THE PACKAGE BODY.
e 0.65 BSC
EXACT SHAPE AND SIZE OF THIS FEATURE 223 0.15
IS OPTIONAL.
bbb 0.20
7. JEDEC REFERENCE JEP95 DR 4.5 ddd 0.10

*This Package Outline Drawing and related information apply to CrossLinkU-NX.
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66. 120-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

SEATING
PLANE

T [l]]]]]]]]]l@l)_

b

’— b —‘ LEAD FINISH
f
SECTION B - B c < c‘l
b, —I
BASE METAL
NOTES:

1.  O0DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.
2. OALLDIMENSIONS ARE IN MILLIMETERS.
A DATUMSA, B AND D TO BE DETERMINED AT DATUM PLANE H.

4. ODIMENSIONSD1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS0.254 MM ON D1 AND E1
DIMENSIONS.

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

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

7. O0AL1IS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY.

EXACT SHAPE OF EACHCORNER IS OPTIONAL

EXACT SHAPE OF EXPOSED HEATSINK ISOPTIONAL.

BOTTOM VIEW

0.20MIN.

0° MIN.

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

DETAIL "A"

0.13/0.30R.

GAGE PLANE

=— 1.60REF. —=|

SYMBOL MIN. NOM. MAX.
A - - 4.10
Al 0.25 - 0.50
A2 3.20 3.40 3.60
D 31.20 BSC
D1 28.00 BSC
E 31.20 BSC
E1l 28.00 BSC
L 0.73 | 0.88 | 1.03
N 120
e 0.80 BSC
b 0.29 - 0.45
bl 0.29 0.35 0.41
c 0.11 - 0.23
cl 0.11 0.15 0.19
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67.

Dimensions in Millimeters

BOTTOM VIEW
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.O.
00
2

[°]°]

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.

> B -

= LATTICE

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

TOP VIEW

{o}

AN

(o aaa |(4x)

B

T A1 CORNER INDEX AREA

— 1 [
I
I
4X&
SIDE VIEW A A
= .
&Igdddc ‘ I i e P If11
A
SYMBOL MIN. NOM MAX.
A - - 1.10
Al 0.15 - -
A2 0.55 - -
D/E 9.00 BSC
M/N 8.00 BSC
s 0.00 BSC
b 0.30 | 0.40 | 0.50
e 0.80 BSC
aaa 0.15
bbb 0.20
ddd 0.10
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68. 121-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW & Sl @ A TOP VIEW

PIN #1 1D FIDUCIAL

| M | LOCATED IN THIS AREA ‘

’ N\
\

] T |

ax @ SIDE VIEW

A A

2
b @ —we| |- //|bbb |C *

/o\ [¢I2E BCRE }
3 g.05 M|C A OAVACACACACACACACLUAL E—
[=lddd [c] **

Ay

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. MAX.
A - - 1.00
1 DIMENSIONS AND TOLERANCES AL 0.10 _ i
PER ANSI Y14.5M.
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 6.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM b 0.20 | 0.25 | 0.30
PRIMARY DATUM[ CJAND SEATING e 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL 0.10
CROWNS OF THE SOLDER BALLS. aaa - - :
bbb - - 0.10
BILATERAL TOLERANCE ZONE 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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69. 121-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

| Eﬂ
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oJeJeJeXeXoYeYoYoYoXo) K
? oq@oo?ooooo L
|
| E
——t=s]
b @ —m]
& [2ddd M[CIATB]
3 geee (W|C

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PERANSI Y14.5M.

ALLDIMENSIONS AREIN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL

AP R

A1l CORNER
INDEXAREA  —

//1bbb_|C

= LATTICE

TOP VIEW
“‘%

|
v |

|

———f——- — [

|

|

|

| 1

JNEET T T

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
ccc 0.08
ddd 0.15
eee 0.05

*This Package Outline Drawing and related information apply to CrossLink-NX and Certus™-NX.
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70. 121-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW

—o 0000
} 00000

b @ —we| |—
215 M[c[a]B]
A\Q}Q.os M|C

@ e /2 Torview
PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA @
y \ (8]
y N it
A &z
[v] +— = [£]
I
AN
A A2
//| bbb |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.

AP R

Amddd Ic] ‘

(OAGACACACAGAUAUACGNU A E

H

f

Ay
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 - -
A2 - - 0.90
D/E 5.00 BSC
M/N 4.00 BSC
b 0.20 | 0.25 | 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10
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71. 128-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

BOTTOM VIEW

(| 0.20[H[AB |D|4x

SEE DETAIL "A" 0.20MIN.
SEATING

PLANE 0° MIN.
N-ax = ~e]

11111 Illlllmﬂﬁ@j)_ LIH_' DETAIL "A"

b A A2 0.13/0.30R.
40200 [c|AaB [D
0.13 GAGE PLANE
R. MIN.
b (M| o010 |c |
’—— j LEAD FINISH M
i f |— 1.60REF. —
SECTIONB - B c < ol OOREF.
4 !
by—1
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 DATUMS A, 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 € 31.20 BSC
DIMENSIONS.
E1 28.00 BSC
5. OTHE 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 128
THESE DIMENSI ONS APPLY TO THE FLAT SECTION OF THE o 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 EACH CORNER IS OPTIONAL. c 0.11 - 0.23
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.11 0.15 0.19
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72. 128-Pin LQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

£ N\]020[C[AB

[D]

TOP VIEW

>

MARKING
ORIENTATION

SIDE VIEW

LEAD FINISH

BASE METAL

SECTIONB - B

NOTES:

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

4.  DIMENSIONSD1 ANDE1 DO NOT INCLUDE MOLD 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 THELOWEST POINT ON THE PACKAGE BODY.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

[£[020 [H[AB [D

= LATTICE

BOTTOM VIEW

GAUGE PLANE

0.20MIN. —™
L
1.00 REF.

DETAIL"A"
SIDE VIEW

SYMBOL MIN. NOM. MAX.
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
D 16.00 BSC
D1 14.00 BSC
E 16.00 BSC
El 14.00 BSC
L 0.45 ‘ 0.60 ‘ 0.75
N 128
e 0.40 BSC
b 0.13 0.18 0.23
b1l 0.13 0.16 0.19
c 0.09 0.15 0.20
cl 0.09 0.13 0.16
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73. 132-Ball csBGA Package Option 1: MachX02, MachXO, LatticeXxp2™

Dimensions in Millimeters

TOP VIEW
BOTTOM VIEW

(4X)
A1BALLI.D.

BN
IDENTIFIER N ﬂ N
\
N (8]

£\

E

%

14 13 12 11 10 9 8

~
o
~
w

O/

CLOOOOOOI1
O0O0000O0
O0O0O000O0

O00OO0OOO0OO0OOO
O0OO0O0OO0OO0OOOO0OO
O00O0O0O0OOOOO0O

© z 2z - x - T & Mmoo o ® »

-
ﬁf?
0000

A A,
S IZE T[] 7o T ] P
3 ?.05 @|c | ‘
[ AN A N N A U A N N A N A N A N A N A A A ) ] —
| ddd [ ¢ * %
/N
SIDE VIEW Ay
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 0.90 1.23 1.35
L DIMENSIONS AND TOLERANCES AL 015 i i
PERANSI Y14.5M.
A2 - - 1.10
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 |AND SEATING b 0.25 ‘ 030 ‘ 035
PLANE ARE DEFINED BY THE SPHERICAL 0.50 BSC
CROWNS OF THE SOLDER BALLS. € :
Qaa - - 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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74. 132-Ball csBGA Package Option 2: iCE40

Dimensions in Millimeters

BOTTOM VIEW @ TOP VIEW
(4X)
A1BALLID. -
I [w] | IDENTIFIER ., B
\
14 13 12 11 10 9 8 7 6 5 4 3 2 1 \\
kS

O00O0O00O0OOOOOOOO A —
O @) B
O 000O0O0OO0OVOOOO O ¢
O 000O0O0OO0OVOOOO O D

0 oo 00 O |:
O OO OO0 OO O F

—©O OO0 0000 OO0 O 6
* —6 606 60606 06 o |« M - - - - - [

O OO OO 0O O )
O OO o0 O K
O O0OO0OO0OO0OIOOOOO O L
O 0000000000 O M
9] @) N
OOOCOOC)'OOOOOOO p—

| 5] 14x &

b @ —w| |- A A,
/\ 215 @IC[ATe] #Tebb Tc ot
3 2.08 M[C | | +

[ 1

\/\J\J\J\J\J\J\J\JUUUUM‘(_—*

AT J

SIDE VIEW Ad
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES AL 015 j j
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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75. 132-Ball csBGA Package Option 3

Dimensions in Millimeters

BOTTOM VIEW

Ml
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14131211109 8 7 6 5 4 3 2 1
1
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g 00000000000000 |
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T

@o.15
@0.05

Als]
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM [C 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.

BB

JEDEC REFERENCE: JEP95 DR4.5

PIN A1 CORNER

= LATTICE

TOP VIEW
e /5N
Dl —A]
|
|
S E—
|
|
A A,

SIDE VIEW A
SYMBOL MIN. NOM. MAX.
A 1.186 1.262 1.338
Al 0.160 0.210 0.260
A2 0.972 1.052 1.132
D/E 8.00 BSC
M/N 6.50 BSC
S 0.25BSC
b 0.27 | 0.32 | 0.37
e 0.50 BSC
aaa 0.15
ccc 0.20
ddd 0.08

*This Package Outline Drawing and related information applies to MachX02 automotive and MachX03 automotive.
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76.

Dimensions in Millimeters

132-Ball ucBGA Package

BOTTOM VIEW

A

PIN #1 ID FIDUCIAL
LOCATED IN THIS AREA

/

=1
L=

// bbb |C

(| aaa [(4X)

/N

B

TOP VIEW

L=

7

A

| Mol
M |
EI 12 11 10 9 8 7 6 5 4 3 2 1
i 000000 A
—©00000 5
——1—©00000 ¢
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19000 e
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ooooooloooooo
000000000000 |i
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|
‘ —=l =s]
b @ —w=| |-
215 M[c]Aa]B]
/3\$¢.05 M|C

NOTES: UNLESS OTHERWISE SPECIFIED

AP

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.

/1\ : UUUUUUUUUUUL;
[=lddd [c] ‘

AL
SIDE VIEW
SYMBOL MIN NOM. MAX.
A - - 1.00
Al 0.10 - -
A2 - - 0.90
D/E 6.00BSC
M/N 4.40 BSC
S 0.20BSC
b 0.20 0.25 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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77. 133-Pin CPGA Package

Dimensions in Inches

SIDE VIEW
BOTTOM VIEW e - _:145
b - ,Tl .070
e A\ ST
PEEEAAEEEEEEEE]| | jre=
PEEEEEEEEEOOO - S
PEPEEEEEEO®EEO®E® — %G alc
o010 PO | =
RO YOIO) | @OE —
I |ooo OO0 ==_f
— © @_@ _ o @_@ © 480 A —
1 [o0o OIoI0) 140 -
01010 PO _
OO | oJolo el
01010 PO | —
| |0000000000000 -
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e lojolololololelolololo oI | I | =
- |- | —|> L— ~200
.100 = II .
= — | - 05
¢ 080 MAX. \ .045

.020
—e 0215
2 016 [} oles
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.
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78. 144-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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PIN #1 1D FIDUCIAL
LOCATED IN THISAREA

// bbb [C

ST @ TOP VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

DD RN

[
/‘\bwdd Ic] ‘

SIDE VIEW
Ay
SYMBOL MIN. NOM. MAX.
A 0.90 1.00 1.10
Al 0.15 - -
A2 - - 0.85
D/E 7.00 BSC
M/N 5.50 BSC
S 0.25 BSC
b 0.25 | 0.30 | 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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79. 144-Ball fpBGA Package

Dimensions in Millimeters

\ | aaa /5\

A1 CORNER R
INDEX AREA AN TOP VIEW
BOTTOM VIEW N W —
\\
\ | —1 A
N 10| DA
N, | f-—— B ——— 8]
2 110 9 8 7 6 5 4 3 2 1 \\
O00000O00000O0 |~
O000O0000000O0 |»
000000000000 |«
O000000000 b
Q00000000000 (=
1 1500000000000 |- c
O0O00O00000O00O0 |s
000000/000000 |
000000000000 |
rOOO0O00000000O0 (¢
000000000000 |
Q OOOO(P|OOOOOO M
| IEI
|| ] @
b @ 4x
.25 (M[C|A |B A
2\ o225 W 8] A,
210 M|C A,
// | ccc C #
//|bbb |C / \
“coooTUTooToW™
[ddd | C
SIDEVIEW
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
L. DIMENSIONS AND TOLERANCES A 130 170 2.10
PER ANSI Y14.5M. Al 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS. A2 0.30 0.50 070
B/C 11.00 11.60 12.20
DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER, b/E 13.00BSC
PARALLEL TO PRIMARY DATUM)| C | M/N 11.00 BSC
PRIMARY DATUM| C JAND SEATING > 0-50B5C
PLANE ARE DEFINED BY THE SPHERICAL b 0.50 | 0.60 | 0.70
CROWNS OF THE SOLDER BALLS.
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED aaa ~ _ 0.20
TO EACH SIDE OF THE PACKAGE BODY.
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE cce . . 035
IS OPTIONAL.
ddd - - 0.20
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80. 144-Pin LQFP/TQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

,\[o020]c] AB |D]

TOP VIEW

SIDE VIEW #¢ b SEATING PLANE
& om @MA-B !D!
LEAD FINISH
BASE METAL
SECTIONB-B
NOTES:

1. DIMENSIONING ANDTOLERANCING PER ANSI Y14.5 - 1982.
2. ALLDIMENSIONS ARE IN MILLIMETERS.
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 BESMALLER 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. A1ISDEFINED ASTHE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ONTHE PACKAGE BODY.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

SEE DETAIL "A"

[cJo0.20]

= LATTICE

BOTTOM VIEW

GAUGE PLANE

)

0.20MIN. — ‘- 0-7o00 ?
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
£l 20.00 BSC
L 0.45 ‘ 0.60 ‘ 0.75
N 144
e 0.50 BSC
b 0.17 0.22 0.27
bl 0.17 0.20 0.23
c 0.09 015 0.20
cl 0.09 0.13 0.16
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81. 160-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

BOTTOM VIEW

(] o20]H[as [o]ax

SEE DETAIL "A" 0.20MIN.

(N-2)X —‘H‘El
,,,,,,,,,,,,, il ) | LIH_'_

b 2

SEATING
PLANE

0° MIN.

DETAIL "A"

0.13/0.30R.

GAGE PLANE

(] 010 |cC [
’— b ﬂ LEAD FINISH M
' ~— 1.60REF.
SECTIONB - B c < 1
4 !
b—l
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 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. ODIMENSIONSD1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. D1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 31.20 BSC
DIMENSIONS.
E1 28.00 BSC
5. OTHE 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 160
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.65 BSC
LEAD BETW EEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.22 - 0.40
7. OALIS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY . bl 0.22 0.30 0.36
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.11 - 0.23
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.11 0.15 0.19
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82. 176-Pin LQFP/TQFP Package

Dimensions in Millimeters

TOP VIEW

PIN 1 INDICATOR

o220 [c] AB D]

[£]0.20 [H[A-B [D

MARKING
IENTATION I [E]
BYAN

SEE DETAIL"A"

A—l b
‘<7 SEATlNG PLANE

SIDE VIEW & o0s @[c[a-s [p]

= LATTICE

BOTTOM VIEW

GAUGE PLANE

B\T

£N0.08 |C
LEAD FINISH

BASE METAL
SECTION B - B

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSIY14.5 - 1982.
2. ALLDIMENSIONS ARE IN MILLIMETERS.
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.

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

5. THETOP 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.  A1IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

0.20MIN. —= ‘- B 0-700 T
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 26.00 BSC
D1 24.00 BSC
E 26.00 BSC
E1 24.00 BSC
L 0.45 ‘ 0.60 ‘ 0.75
N 176
e 0.50 BSC
b 0.17 0.22 0.27
bl 0.17 0.20 0.23
c 0.09 0.15 0.20
a 0.09 0.13 0.16

www.latticesemi.com/legal


http://www.latticesemi.com/legal

= LATTICE

83. 184-Ball csBGA Package

Dimensions in Millimeters

& TOP VIEW
BOTTOM VIEW (4X)

A1 BALLI.D. _
| @ | IDENTIFIER _\\\ @ ’5_.
1413 12 1110 9 8 7 6 5 4 3 2 1 \\
o
0000000000000 0 |Ar — |
0000000000000 0 |»
0000000000000 0 |«
0000000000000 0 |o
0000 00 0000 |t
0000 0000 0000 |-
00000000000000 |¢
- 500600660000000 |+ N - - - - [€]
0000 0OO0O|l00 0000 |
0000 olo 0000 |«
00000000000000 |t
0000000 0000000 |m™
©000000l0000000 | |
000000000000 QY |» —-
I
Y Z ax @
b @ A A,
/o\ [PEE L] [7TB6b I {o
3 .05 MIC [ | *
1 _
A
SIDE VIEW Ar
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 120 135 150
1. DIMENSIONS AND TOLERANCES i i
PER ANSI Y14.5M. Al 016
A2 - - 134
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 800BSC
DIMENSION "b" IS MEASURED AT THE
@ MAXIMUM SOLDER BALL DIAMETER, M/N 6.50B5C
PARALLEL TO PRIMARY DATUM C S 025BSC
PRIMARY DATUM C AND SEATING b 0.25 | 030 | 035
PLANE ARE DEFINED BY THE SPHERICAL 050BSC
CROWNS OF THE SOLDER BALLS. e :
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE ddd ' ' 008
IS OPTIONAL.

www.latticesemi.com/legal


http://www.latticesemi.com/legal

Package Diagrams
Data Sheet

= LATTICE

84. 196-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

A1BALLI.D.

| '™} IDENTIFIER

(4X) &
Dl
L=

D

TOP VIEW

413121110 9 8 7 6 5 4 3 2

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

000000000
000000000
000000000
000000000
0000000|00
0000000|000
0000000
0000000|0000000 |
L 5000000[0000000 | v
—©00Q[0000000000 | =

000000000
0000000000
00000000000
00000000000
00000000000

O
(@]
(@]
o

.L—OOOOOOOOO

N[ Lo A

—>‘

bQ)

|
_|_
I

¢15 215 @[CTALE | /716bb [C I

¢os [2.08 M[C]
ddd [C
AN

SIDE VIEW A
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.316 1.392 1.468
1. DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M. Al 0.36 041 0.46
A2 0.982
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 12.00 BSC
DIMENSION "b" IS MEASURED AT THE
& MAXIMUM SOLDER BALL DIAMETER, M/N 10.40B5C
PARALLEL TO PRIMARY DATUM[C] s 0.40 BSC
PRIMARY DATUM[CJAND SEATING b 0.45 0.50 | 0.55
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. e 0.80 BSC
aaa 0.15
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE ddd 0.15
IS OPTIONAL.
7. JEDEC REFERENCE: JEP95DR4.5

*This Package Outline Drawing and related information apply to the Certus-NX.
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85. 196-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW o CCEB TOP VIEW
| — | ALBALLID. __ —
|ﬂ, IDENTIFIER \\\ |i|
\
14 13 12 11 10 9 8 7 6 5 4 3 2 1 \\
S
00000000000000 |+ —r
00000000000000 |
00000000000000 | ¢
00000000000000 |o
5] 00000000000000 |
00000000000000 |+
—©0000000000000 |
f ~500000000066606 |« [ - - - - - [¢]
0000000/0000000 |
0000000l0000000 |«
0000000/0000000 |
i 0000000000000 0 |
—©000000[0000000 |+
W———eoocooqooooooo r —1
— 5] 1 a &
b @ A A,
/\ o255 @c[As] 7o e | P4
3 2.08 M|C | | *
1

\/\J\JU\JU\JU\J\JU\JUM‘(_—*

[2lddd [c]
&Qddd C SIDE VIEW * *

AL

SYMBOL MIN. NOM. MAX.

A - - 1.00

DIMENSIONS AND TOLERANCES Al 0.15 - -
PER ANSI Y14.5M.

NOTES: UNLESS OTHERWISE SPECIFIED

A2 - - 0.85

D/E 8.00BSC

DIMENSION "b" IS MEASURED AT THE M/N 6.50 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM([ C] S 0.25 BSC

ALL DIMENSIONS ARE IN MILLIMETERS.

PRIMARY DATUM|CJAND SEATING b 0.25 | 0.30 | 0.35
PLANE ARE DEFINED BY THE SPHERICAL 0.50 BSC
CROWNS OF THE SOLDER BALLS. :

aaa - - 0.10

BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.10

ddd - - 0.08

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

AP
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86. 208-Ball ftBGA Package

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
(4X)
I — | A1 BALLI.D. o —
| [m] IDENTIFIER 1D ]
16 14 1 10 8 6 4 2 \\
15 13 1 9 7 5 3 1 \\\
| . |
0000000000000 00O |-A - @) i
0000000000000 0O0O B
0000000000000 00O0 | ¢
0000000000000 00O0 )
ooo0o0 oooo | ¢
coo0o0 0ooo F |
0000 0000 ooo0o0 | s
000 0000 0000 H
- | e = -_ ] |
0000 0000 0000 | 1 E\‘:l | [E]
0000 ooloo 0000 K
0000 ! oo0o0O0O |t |
0000 | 0000 M
i 0000000000000 00O0O | N |
 60000000l00000000 p |
L 6000000000000000 | R |
{ oooqoooqﬂooooo o|—r—1 ,
| i
h | - A\
.
b @ —u| |—-— A A,
YANp = 1aaa N |
@10 M|c I I 1
EEOAVAVAVEVECAVECACECEG AU A O —
Alddd |c ‘ * * *
C
& ] SIDE VIEW A
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.25 1.40 1.55
1. DIMENSIONS AND TOLERANCES
Al 0.30 - -
PER ANSI Y14.5M.
A2 - - 1.25
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 17.0 BSC
DIMENSION "b" IS MEASURED AT THE M/N 15.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM 5 0.50 BSC
PRIMARY DATUM[CJAND SEATING b 0.40 | 0.50 | 0.60
PLANE ARE DEFINED BY THE SPHERICAL 1 0BSC
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.
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87. 208-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER

INDEXAREA N
& TOP VIEW

BOTTOM VIEW o] S

\\
N | f-——— B —————=

1615 14 13 12 11 10 9 8 7 6 5 4 3 2 1 \

©000000000000000
0000000000000
000000000000

M
|
boooooo
0000000
0000000
000000
o
o
00 O
06 ©
00 O
00 ©
o
o
00000
06000
06000
06000

=i
i

1
Ol
OI
ol
o
1

|
Ol
[e]
[e]
[e]
(o]
(o]
(o]
()

0000 ! 0000
00060 | 00060
00000000I00000000

FO000000000000000
000000000000 000
Q OOOOOOOIOOOOO(P(PO

—— =]
paant AN
b @ —— —— 4X
@25 WM|[c]a]s] A A,
/(:\\ @ @10 M|c # Ay

[Toms o] e I

, —1i1
LO_O_O_O_D:D_CZO_D_O:D'Q'O'D'O:D:'
i j A ddd ‘ * *
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,
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. cee - - 0.35
ddd - - 0.20

© 2007-2025 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-02053-8.5 92


http://www.latticesemi.com/legal

Package Diagrams
Data Sheet

= LATTICE

88. 208-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

BOTTOM VIEW

(] o20[n[ A8 [o]ax

SEE DETAIL "A" 0.20MIN.
SEATING
PLANE

0° MIN.
(N-4)x  —]

IIIIIIIIIIIIIIIIIIIIIIIIIIII [ ﬁlmnrh)

b
$ 008 WM[c[aB [

DETAIL "A"

0.08/0.25R.

GAGE PLANE

’— b ﬂ LEAD FINISH (D] 008 [¢] {
Al
' ' t~— 1.30REF.
SECTIONB -B c < 1
| t
b —
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. OALLDIMENSIONS ARE IN MILLI METERS. A2 3.20 3.40 3.60
A DATUMSA, B AND D TO BE DETERMINED AT DATUM PLANE H. D 30.60 BSC
4. ODIMENSIONSD1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. D1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 E 30.60 BSC
DIMENSIONS.
E1 28.00 BSC
5. OTHE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGE BY 0.15 MM. L 0.45 | 0.60 | 0.75
N 208

6. OSECTION B-B:
THESE DIMENSI ONS AP PLY TO THE FLAT SECTION OF THE e 0.50 BSC
LEAD BETW EEN 0.10 AND 0.25 MM FROM THE LEAD TIP.

b 0.17 - 027

7. OALIS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. b1 017 020 023
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.09 - 020
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.09 012 0.16
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89. 225

-Ball ucBGA Package

Dimensions in Millimeters

BOTTO

M VIEW

| m |
M

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1

0000000
0000000
0000000
—OO00000O0
—OO0O0000O0
O0O00000
O0O00000

i
t

oS 00 4
O0O00000
OO000000
OO0O000000
O0O00000
O0O00000
O0O00000

OOOﬂOOO

.

/N

N

o215 McaB]

?.05 M|C

/eN

PIN #1 1D FIDUCIAL
LOCATED IN THIS AREA

/

-

-

» vz =z - x - T & MmO O ® >

=1
L=]

// bbb |C

AN
N\
.

ST /5\ TOP VIEW
o]
/T @
I
wleN
A A

&gddd C

NOTES: UNLESS OTHERWISE SPECIFIED

DIAAD R

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 ISAPPLIED
TO EACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

UUUUUUUUUUUUUUU—f

H

Ay
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.10 - -
A2 - - 0.90
D/E 7.00 BSC
M/N 5.60 BSC
b 0.20 0.25 0.30
e 0.40 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10
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90.

Dimensions in Millimeters

237-Ball ftBGA Package

= LATTICE

& TOP VIEW
(4X)

ol
L0]

BOTTOM VIEW
l @ l A1BALLI.D.
| | IDENTIFIER
6 14 12 10 !8 6 4 2
|15 13 11 9! 5 3 }
ooooooookooooooo —-A
0000000000000 0O0 B
éCB 0oo0ooo0o0o00looooooo0 | ¢
— Q0000000000000 D
Tﬁ%?wggfpooooooo £
[s] 00RQOO0 00000000 F
.Looo 00 looooooo00 | ¢
__:292"29_%29299929_"1
T 000 OO [0ob600000 |
000 ©0O0 |oooooooo K
000 000 loooooooo |
:n ooo oooqoooooooo M
000 oooolooooocooo |
e 00 oooqoooooooo P
600 000000000000 |
f oooHOOO?Poooo??o-—r—
1
1

DI A

« [2:25 QICTATB]
® 30 MIC

1
|
1
|
_—— e e
1
|
1
1

AR/

//{bbb |C

L

J

&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 AND SEATING

PLANE ARE DEFINED BY THE SPHERICAL

CROWNS OF THE SOLDER BALLS.

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

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

I()\.)\.)\.)\.)\J\.)\.)\.)\JUU&)&)\J.L)—f

H

SIDE VIEW
symBoL | MIN. | Nom. | MAX.
A 140 | 155 | 1.70
AL | 030 - -
A2 i i 1.24
D/E 17.0 BSC
M/N 15.0 BSC
0.50 BSC
b 040 | 050 | o060
e 1.0 BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.15
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91. 256-Ball ASG256/FOWLP Package

Dimensions in Millimeters
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l 1|
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i TOP VIEW
[m] TOP VIEW
=
= ETNE = N <
BOTTOM VIEW 2 .
BoTTOM ViEw i N
I_ | |OIGIOIGICIOICIOIOIVIOIOIOIOIVIV]
B f
[D]add]c
_SEATING PLANE
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES - _
PER ANSI Y14.5M. A 0.931
Al 0.206 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS.
A2 0.63 0.655 0.68
DIMENSION "b" IS MEASURED AT THE
f i E MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM D/E 9.00 BSC
PRIMARY DATUM [C] AND SEATING M/N 7.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. S 0.25BSC
BILATERAL TOLERANCE ZONE IS APPLIED b 0.25 ‘ 0.30 ‘ 035
TO EACH SIDE OF THE PACKAGE BODY.
e 0.50 BSC
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. aaa - - 0.03
*
7. JEDEC REFERENCE: JEP95 DG4.18 ddd - - 0.05
*

THESE VALUES ARE BASED ON SUBCON CAPABILITY

*This Package Outline Drawing and related information apply to CertusPro™-NX.
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92.

Dimensions in Millimeters
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256-Ball BBG/caBGA Package Option 1
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BOTTOM VIEW TOP VIEW

(.

//{ccc|C | |
L 1 v
(GNCACACAGAGAGAVAGAGAOACACLAOAY)
A ddd |C *
SIDE VIEW

/N o vey o

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. | MAX.
A 1296 | 1372 | 1.500
1. DIMENSIONS AND TOLERANCES PER ANSI Y14.5M. Al 0.36 0.41 0.46
2. ALL DIMENSIONS ARE IN MILLIMETERS. A2 0.882 0.962 1.042
DIMENSION “b” IS MEASURED AT THE D/E 14.00 BSC
& MAXIMUM SOLDER BALL DIAMETER, PARALLEL D1/E1 12.00 BSC
TO PRIMARY DATUM -
n
PRIMARY DATUM[C] AND SEATING PLACE ARE . 045 | os0 | 055
DEFINED BY THE SPHERICAL CROWNS OF THE SOLDER ; ; ;
BALLS. e 0.80 BSC
@ BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE aaa 0.15
OF THE PACKAGE BODY. o 0.20
@ ddd 0.15
EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
eee 0.15
7 JEDEC REFERENCE: MO-275A_01 fff 0.08

*This Package Outline Drawing and related information apply to CrossLink-NX, Certus-NX, and MachXO5™-NX.

www.latticesemi.com/legal


http://www.latticesemi.com/legal

Package Diagrams ....LATTICE

Data Sheet

93. 256-Ball BBG/caBGA Package Option 2

Dimensions in Millimeters

BOTTOM VIEW (4x) & TOP VIEW
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—»‘ 4X @

b @ L

?.15 (FA]IIB ‘ ‘
$¢08C //Tobb_[C |

'uuuuuuuuuuuuuuuu'_—*

AT I

SIDE VIEW Ay

NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES -
PER ANSI Y14.5M. A - 1.70
Al 0.25 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS.
A2 0.65 - -
DIMENSION "b" IS MEASURED AT THE
@ MAXIMUM SOLDER BALL DIAMETER, b/E 140 BSC
PARALLELTO PRIMARY DATUM M/N 12.0 BSC
PRIMARY DATUM [C| AND SEATING S 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.40 | 0.45 | 050
e 0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15
- - .2
EXACT SHAPE AND SIZE OF THIS FEATURE bbb 0.20
IS OPTIONAL. ddd . . 0.20
7. REFERENCE JEDEC MO-275, VARIATION JJAB-2.

*This Package Outline Drawing and related information applies to MachX03, MachX02, and ECP5™.
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94. 256-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

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

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" ISMEASURED 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.

DB

JEDEC REFERENCE: JEP95 DR4.14

= LATTICE

JOP VIEW
A1 CORNER (AX) &
INDEX AREA N\ B
[0
Z 4 @
A A
eI , . £
/2 Ed@c ‘ ' _1 1 f
A
SIDE_VIEW
SYMBOL MIN. NOM. MAX.
A 1316 1392 1468
Al 036 041 046
A2 0902 0982 1062
D/E 17.00BSC
M/N 15.00BSC
S 050BSC
b 045 | 050 | 05
e 1.00BSC
aaa 0.20
ccc 0.20
ddd 0.20

*This package Outline Drawing applies to MachX0O3D-4300HC-FTG256.
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95.

256-Ball csfBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

S>> -

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 EACHSIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

")

\WAWAWAWAWAWAWAW AL AWLW AW LW LW A W S—

H

SIDE VIEW A,
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.15 0.24 -
A2 - 0.66 -
D/E 9.00 BSC
M/N 7.50 BSC
0.25 BSC
b 025 | 030 | o035
e 0.50 BSC
aaa 0.10
bbb 0.10
ccc 0.08
ddd 0.15
eee 0.05
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96. 256-Ball CBG256/csfBGA Package

Dimensions in Millimeters

BOTTOMIVIEW _ . & Aleaa@[C] TOP VIEW
I L 51
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2 A A,
//Tbbb]C | ‘ i
I ' |
& [S[dddle] ”_”_LLLLMFJ' A 1 ‘ ﬁ
[c]
A
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES _ -
PER ANSI Y14.5M. A 1.327
Al 0.27 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS. " 0812 — ~
DIMENSION "b" IS MEASURED AT THE D/E 14.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUMIC] M/N 12.0 BSC
PRIMARY DATUMI[CJAND SEATING 5 0.40 BSC
ii } PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 045 | 050 | 0.55
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 - - 0.20

REFERENCE: JEDEC JEP 95 DR 4.5

*This Package Outline Drawing and related information apply to Mach™-NX.
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97. 256-Ball CBG256/csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

(4X)
A1 CORNER

TOP VIEW
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&Q ddd |C

H

1

SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A - - 1.20
PER ANSI Y14.5M.
Al 0.27 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS.
A2 0.60 - -
DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER, D/E 14.0 BSC
PARALLEL TO PRIMARY DATUM [C]
M/N 12.08B
PRIMARY DATUM [C]AND SEATING / 0BSC
PLANE ARE DEFINED BY THE SPHERICAL S 0.40 BSC
CROWNS OF THE SOLDER BALLS. :
@ BILATERAL TOLERANCE ZONE IS APPLIED b 0.45 0.50 0.55
TO EACH SIDE OF THE PACKAGE BODY.
e 0.80 BSC
EXACT SHAPE AND SIZE OF THIS FEATURE
@ IS OPTIONAL, aaa - - 0.15
7. REFERENCE JEDEC: JEP95 DR 4.5 bbb ' _ 0.20
ddd - - 0.20
*This Package Outline Drawing and related information apply to CertusPro-NX.
© 2007-2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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98. 256-Ball ftBGA Package Option 1: ispMACH 4000, MachXO, LatticeXP2

Dimensions in Millimeters

BOTTOM VIEW & TOP VIEW
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[ dad_Jc *
Q SIDE VIEW
A,
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
i : E 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
PLANE ARE DEFINED BY THE SPHERICAL 100 BSC
CROWNS OF THE SOLDER BALLS. € :
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.25
ddd - - 0.12
@ EXACT SHAPE AND SIZE OF THIS FEATURE

IS OPTIONAL.

© 2007-2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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99.

Dimensions in Millimeters

BOTTOM VIEW
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256-Ball ftBGA Package Option 2: LatticeECP3™

TOP VIEW

AR

Az

&Q ddd [C

A
. |
uuuuuuuuuuuuuuuu_w*

SIDE VIEW A,
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. MAX.
A 1.30 1.70 2.10
1. DIMENSIONS AND TOLERANCES
) . 0.70
PER ANSI Y14.5M. Al 0.30 0.50
A2 1.40 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 17.0 BSC
DIMENSION "b" IS MEASURED AT THE M/N 15.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.50 BSC
PRIMARY DATUM[ CJAND SEATING b 0.50 | 0.60 | 0.70
PLANE ARE DEFINED BY THE SPHERICAL L 0BSC
CROWNS OF THE SOLDER BALLS. e .
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TOEACH SIDE OF THE PACKAGE BODY. bbb - - 0.25
ddd - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

FPGA-DS-02053-8.5
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100. 256-Ball ftBGA Package Option 3: MachX02

Dimensions in Millimeters

BOTTOM VIEW
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IDENTIFIER A

TOP VIEW

" .[E2]

[
—

>—{A]

o
o
o
o
o

0000

0000

6000000000

00000000000

000000000000

000000000000

oooooooopooo

000000000000

60000000000

—©0000000000

oooHooo?Poo

(o eNeNeNeN0)
O0O0O0O0O0
(o eNeNeNeN0)
(o eNeNeNeN0)
(o eNeNeNeN0)
(o eNeNeNeN0)
(o eNeNeNeN0)

5

[o)e}
[o)e}
[o)e}
[o)e}
[o)e}
[o)e}
[o)e}
[o)e}
(¢]

—-

(¢]
(¢]
(¢]
(¢]
(¢]
(¢]
(¢]
(¢]
(¢]
(¢]
(¢]
(¢]
(¢]
(¢]
(¢]
(¢]

O0000O000O00O0O0O00O0O0

(¢]
(¢]
(¢]

—GOOOOOOOOOOOOOOO
&0 0000000000000 O0

A

$ 825 @..B 7/Tbbb_|C

w N

2.10 T

QOO U OO0

AT

uuuuuuuuuu'_—*

H

SIDE VIEW A
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.40 1.55 1.70
L DIMENSIONS AND TOLERANCES i i
PER ANSI Y14.5M. Al 0.30
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 L 0BSC
CROWNS OF THE SOLDER BALLS. e :
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb y - 0.25
ddd - - 0.12
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

© 2007-2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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101. 256-Ball fpBGA Package

Dimensions in Millimeters
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TOP 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,
PARALLELTO 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.

>R

[ATow Jc] e tel ) T i
meloleleloTeloreolorelotexeloTOm jT
SIDE VIEW

SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
Al 0.30 0.50 0.70
A2 0.30 0.50 0.70
B/C 14.80 15.30 15.80
D/E 17.00 BSC
M/N 15.00 BSC
S 0.50 BSC
b 0.50 0.60 | 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.20
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102. 256-Ball SBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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AN

<s<cdmvzzrAa-Tommoow®»

A-A SECTION VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

DR

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.

> ———

[ ddd [

A1 BALLI.D.
IDENTIFIER
A, A
Ay
/T bbb _|C B #

”UUUUUUUUUUUUUUUUUU‘\AT*7

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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103. 272-Ball BGA Package

Dimensions in Millimeters

TOP VIEW

-~ [
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BOTTOM VIEW
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SIDE VIEW

//| ccc [ C
//| bbb |C

&Q ddd | c

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 DIMENSIONS ARE IN MILLIMETERS.
B/C 23.80 24.30 24.80
DIMENSION "b" IS MEASURED AT THE DJE 27.00 BSC
i : 2 MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM([C | M/N 24.13 BSC
PRIMARY DATUM[ C JAND SEATING S 0.635BSC
PLANE ARE DEFINED BY THE SPHERICAL ) 0.60 | 075 | 0.90
CROWNS OF THE SOLDER BALLS. : : :
e 1.27 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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104. 284-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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IDENTIFIER
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& TOP VIEW
(@)
B
Y
o

VAN

&Qddd [

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 A

SIDE VIEW A,
SYMBOL MIN. NOM. MAX.

A . 8 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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105. 285-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW AL CORNER & TOP VIEW
| vl ' INDEXAREA =, (4X)
| Bhd |
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SIDE VIEW A
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NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL | MIN. NOM. | MAX.
1. DIMENSIONS AND TOLERANCES A - - 130
PER ANSI Y14.5M.
Al 0.15 . _
2. ALL DIMENSIONS ARE IN MILLIMETERS. ™ - - 100
DIMENSION "b" IS MEASURED AT THE D/E 10.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUMIC] M/N 8.50 BSC
PRIMARY DATUM[C] AND SEATING s 0.25 BSC
f i } PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 025 | 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
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106. 289-Ball csBGA Package (9.5 mm x 9.5 mm Body)
Dimensions in Millimeters
Al CORNER
INDEX AREA ‘\\
BOTTOM VIEW \\ TOP VIEW 4x
\
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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[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.

JEDEC REFERENCE: MO-276N

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
cce - - 0.20
ddd - - 0.08
eee - - 0.15
fff - - 0.05

*This Package Outline Drawing and related information apply to CrossLink-NX.
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107. 320-Ball SBGA Package

Dimensions in Millimeters

0 & TOP VIEW
BOTTOM VIEW
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b @ —m 4x
/\ o [230 @IC[Ale]
3 2 .15 M[c

Ay A
I'% #
7L RLLLLLLLLZZ //] bbb |C

A
[CRLLLLLLLLLL o - — #
NIy

- D000 U0U00000000U00000U00UU0
) ) F—— | ddd |c ?

2

A-A SECTION VIEW

SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A B - 1.70
1. DIMENSIONS AND TOLERANCES Al 0.50 0.65 0.80
PER ANSI Y14.5M.
A2 0.80 0.90 1.00
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 31.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 9.91 BSC
i : 2 MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM|C | S 0.635 BSC
PRIMARY DATUM[C JAND SEATING b 0.60 | 0.75 | 0.50
PLANE ARE DEFINED BY THE SPHERICAL 127 BSC
CROWNS OF THE SOLDER BALLS. € :
Q 0.25 - -
BILATERAL TOLERAN CE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. Ad 0.10 - -
aaa - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
& IS OPTIONAL. bbb . . 0.25
ddd - - 0.20
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108. 324-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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TOP VIEW
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™ ddd |C

SIDE VIEW

>

NOTES: UNLESS OTHERWISE SPECIFIED

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.

S>> -

H

Az

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

0.40

| 045 |

0.50

0.80 BSC

daa

0.15

ccc

0.20

ddd

0.20
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109.

324-

Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

]
0 8 6 4 2 |
1m 9 7 5 3 1

000000006
00000000
0000000
000000
00000

OO&&OOOOO

.
]

[O0O000000O0

OOOOOOOO|OOOOOOOOA) A
0000000

000000000
000000000
000000000

IN

O00000000
O000000O0000O0000 c
[eJeJoJoXoloYoYeXoXoXoXoXoXo!
OOOOOOOOOOOOO E
OOOOOOOOOOOOO
[eJoJoXoloXoXoXoXoXoXoXoXo) G
[eJoJoXolloXoXoXoXoXoXoXoXo)
0000000000000 |
[eYo)eoXo)[cYoXeXoXoXoXoXoXo}
O000' 000000000 L
[eJoJoXo)oXoXoXoXoXoXoXoXo)
OOOOOOOOOOOO N
OOOOOOOOOOOO
[eJoJo)[oXoXoXoXoXoXoXoXo) R
[eJoJol[oXoXoXoXoXoXoXoXo)
[eJoJoXol[oXoXoXoXoXoXoXoXo) U
OOO?OOOO??OO@—

(¢]
o
(¢]
(¢]

L s

@

[geee MY[C]

[#ddd ([C]A[B]

= LATTICE

& TOP VIEW
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DEX AREA —\\ (4x)
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AN
C

NOTES: UNLESS OTHERWISE SPECIFIED

S>> -

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.

I

SIDE VIEW
SYMBOL MIN. NOM. MAX.

A - - 1.00
Al 0.15 0.24 -
A2 - 0.66 -

D/E 10.00 BSC

M/N 8.50 BSC
S 0.25 BSC
b 025 | 030 |[o03s
e 0.50 BSC

aaa 0.10

bbb 0.10

cce 0.08

ddd 0.15

eee 0.05
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110. 324-Ball ftBGA Package

Dimensions in Millimeters

BOTTOM VIEW @ TOP VIEW
(4x)
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- uuuuuuuuuuuuuuuuuy__*T*

SIDE VIEW A1
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.25 1.50 1.70
1. DIMENSIONS AND TOLERANCES Al 0.30 _ .
PER ANSI Y14.5M.
A2 - - 1.40
2. 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
i E 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
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111. 328-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM [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.
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- & TOP VIEW
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/ VAN
A A,
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1 j]
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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112. 332-Ball caBGA Package

Dimensions in Millimeters

Al CORNER TOP VIEW

BOTTOM VIEW INDEX AREA (4X)
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SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL | MIN. NOM. MAX.

DIMENSIONS AND TOLERANCES A - - 2.00
PER ANSI Y14.5M.

Al 0.25 - -
ALL DIMENSIONS ARE IN MILLIMETERS. o 0.65 ) )
DIMENSION "b" IS MEASURED AT THE D/E 17.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 15.2 BSC

S 0.40 BSC

PRIMARY DATUM AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL b 0.40 | 0.45 | 0.50
CROWNS OF THE SOLDER BALLS.

S>>

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 - - 0.20
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113. 352-Ball SBGA Package

Dimensions in Millimeters

TOP VIEW
BOTTOM VIEW E o
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T o0 O i N[ dad ¢ ‘ *_f
Q] } 4 N
SIDE VIEW
A-A SECTION VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.70
1. DIMENSIONS AND TOLERANCES AL 0.50 0.65 0.80
PERANSI Y14.5M.
A2 0.80 0.90 1.00
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 35.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 31 75 BSC
MAXIMUM SOLDER BALL DIAMETER,
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. Ad 0.10 - -
aaa - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. bbb - - 0.25
ddd - - 0.20
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= LATTICE

114. 381-Ball caBGA Package Option 1: All Except LAE5UM-45F

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
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SIDE VIEW A,
NOTES : UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
DIMENSIONS AND TOLERANCES A - , 1.76
PER ANSI Y 14.5M.
Al 0.25 0.30 0.35
ALL DIMENSIONS ARE IN MILLIMETERS. " 0.80 i i
DIMENSION "b" ISMEASURED AT THE DJE 17.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLELTO PRIMARY DATUM[ C] M/N 15.20 BSC
S 0.40 BSC

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

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

S>>
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= LATTICE

115. 381-Ball caBGA Package Option 2: LAE5UM-45F

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
) m , AL CORNER » &
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A
SIDE VIEW Ay
NOTES : UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.

DIMENSIONS AND TOLERANCES A . B 176
PER ANSI Y 14.5M.

Al 0.25 0.30 0.35
ALL DIMENSIONS ARE IN MILLIMETERS. a2 0.80 _ _
DIMENSION "b" ISMEASURED AT THE D/E 17.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLELTO PRIMARY DATUM[ C] M/N 15.20 BSC

S 0.40 BSC

PRIMARY DATUM[ C|JAND SEATING
PLANE ARE DEFINED BY THE SPHERICAL b 035 | 0.40 | 0.45
CROWNS OF THE SOLDER BALLS .

S>> B -

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
1S OPTIONAL . ddd - - 0.10
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116. 388-Ball BGA Package

Dimensions in Millimeters

(ax) & TOP VIEW
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b @ —— |——
2\ o220 @lclafs]
2.15 M|c
/7
//| bbb |C

@Q ddd | C

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSION "b" IS MEASURED AT THE
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.

DI RN

: by
4%

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.90 2.80 3.25
Al 0.50 0.65 0.80
A2 0.28 0.54 0.80
B/C 29.80 31.80 33.80
D/E 35.00 BSC
M/N 31.75 BSC
S 0.635 BSC
b 0.60 | 0.75 | 0.90
e 1.27 BSC
aaa - - 0.20
bbb - - 0.25
ccec - - 0.35
ddd - - 0.20
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117. 388-Ball fpBGA Package
Dimensions in Millimeters
nﬁ Ill)ECXOAR:EEAR """ &
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@2 c[als] A,
N\ o222 N
@.10 C
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

CROWNS OF THE SOLDER BALLS.

IS OPTIONAL.

DDA

PRIMARY DATUM AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE

ﬂ

|
el

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
Al 0.30 0.50 0.70
A2 0.30 0.50 0.70
B/C 19.30 19.80 20.30
D/E 23.00 BSC
M/N 21.00 BSC
S 0.50BSC
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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118.

Dimensions in Millimeters

BOTTOM VIEW
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400-Ball BBG/caBGA Package Option 1

A1 CORNER
INDEX AREA

<

= LATTICE

TOP VIEW

B

| Sl

AR

I
I | ¥

\lL)k)k.)LJLJLJLJLJLJLJk)k.)LJLJLJLJLJLJ\J_fT_f

SIDE VIEW

&IQI ddd |C

NOTES: UNLESS OTHERWISE SPECIFIED

*This Package Outline Drawing and related information apply to MachX03.

SYMBOL | MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A - B 1.70
PER ANSI Y14.5M.
Al 0.25 0.35 -
2. ALL DIMENSIONS ARE IN MILLIMETERS. ™ 0.80 1.00 -
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 5 0.40 BSC
f: > PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 040 | 045 | 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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119. 400-Ball BBG/caBGA Package Option 2

Dimensions in Millimeters
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Qms@ ~[ddd [C ‘
/N

SIDE VIEW

NOTES:

UNLESS OTHERWISE SPECIFIED

(CACACAS Y

Ay

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

SYMBOL

MIN.

NOM.

MAX.

A

1.296

1.372

1.50

Al

0.36

0.41

0.46

A2

0.882

0.962

1.042

D/E

17.0BSC

M/N

15.2BSC

0.40 BSC

045 |

0.50

0.55

0.80 BSC

aaa

0.15

Cccc

0.20

ddd

0.15

e

JEDEC REFERENCE: JEPS5 DR4.5 AND MO-210

*This Package Outline Drawing and related information apply to CrossLink-NX, Certus-NX and MachXO5-NX.
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120. 416-Ball fpBGA Package

Dimensions in Millimeters

A1 CORNER . &
IND EX AREA
TOP VIEW
BOTTOM VIEW (4%)
S — D — A
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A
o225 @lc]als] A
3 210 M|[c A
// bbb _|C

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.70 2.15 2.60
1 DIMENSIONS AND 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/t 27 00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 25.00 BSC
PRIMARY DATUM] C JAND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL ; 050 | 060 | 070
CROWNS OF THE SOLDER BALLS. : : :
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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121. 432-Ball SBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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A-A SECTION VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM AND 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.

DI DAD RN

= LATTICE

TOP VIEW

=]

MAN

is
P UUUUUUUUUUUU0UUU0UUU00U0U0UU0U0U00UW

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 - -
Ad 0.10 - -
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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122. 484-Ball BBG/caBGA Package Option 1

Dimensions in Millimeters

BOTTOM VIEW A1 CORNER & TOP VIEW
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SIDE VIEW Ay

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL 1 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 DATUM[C] S 0.40 BSC
PRIMARY DATUM[CIAND SEATING b 0.40 | 0.45 | 0.50
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 _ ~ 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE ddd - - 0.20
IS OPTIONAL. cee _ _ 015
7. JEDEC REFERENCE: MO-275A ff - - 0.08

*This Package Outline Drawing and related information applies to MachX03/MachX03D.
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123. 484-Ball BBG/caBGA Package Option 2

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM [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.

o e

JEDEC REFERENCE: MO-275A

A; A
T
S EEECCEECEECECEEEECEE
SIDE VIEW M
SYMBOL | MIN. NOM. | MAX.
A 1374 | 1450 | 1.500
Al | 0360 | 0410 | 0.460
A2 | 0960 | 1.040 | 1.120
D/E 19.0 BSC
M/N 16.8 BSC
0.40 BSC
045 | 050 | 055
e 0.80 BSC
aaa 0.15
ccc 0.20
ddd 0.20
eee 0.15
fff 0.08

*This Package Outline Drawing and related information apply to CertusPro-NX.
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124. 484-Ball BBG/caBGA Package Option 3

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSION “b” IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUMIC]

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
ISOPTIONAL.

T

JEDEC REFERENCE: MO-275A
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SIDE VIEW h
SYMBOL | MIN. | NOM. | MAX.
A 129 | 1372 | 1.500
Al | 0360 | 0410 | 0.460
A2 | 0882 | 0962 | 1.042
D/E 19.0 BSC
M/N 16.8 BSC
s 0.40 BSC
b 045 | 050 | 055
e 0.80 BSC
aaa 0.15
cce 0.20
ddd 0.20
eee 0.15
fff 0.08

* This Package Outline Drawing and related information applies to MachXO5-NX and Certus-NX.
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125.

484-Ball BFG484/PBGA Package

Dimensions in Millimeters

PR -

BOTTOM VIEW
I vyl |
™M |
mamssyssun Lo
| |
$0000000000000000000 0+ ——
0000000000000000000000 | *
| 0000000000000000000000
:gooooooooooooooooooooo
000000000000060000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
| 0000000000000000000000
F00000000000/00000000000 | » [3]
©00000000000[00000000000
0000000000000000000000
00000000000/00000000000
00000000000[00000000000
00000000000[00000000000
00000000000[00000000000
0000000000000000000000 | ¥
00000000000[00000000000 | *
00000000000[00000000000 | *
00000000000[00000000000 | #
©0000000000|000000HH0 0P+ —-

el ell

pjeEcana
[f0o 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 [C] AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.

TO EACH SIDE OF THE PACKAGE BODY.

IS OPTIONAL.

JEDEC REFERENCE: MO-318B

TOP VIEW
ST/ 5N
= [}
19.50
A1 CORNER B
INDEX AREA

E=] (g

BILATERAL TOLERANCE ZONE IS APPLIED

EXACT SHAPE AND SIZE OF THIS FEATURE

[Z/Toe I<]
SIDE VIEW
sYMBOL| MIN. | NOM. | MAX.
A - : 2.20
Al 0.30 : i
A2 : - 1.90
A3 1.170 Ref
D/E 23.0 BSC
M/N 21.0 BSC
0.50 BSC
050 | 060 | 0.70
e 1.00 BSC
aaa 0.20
bbb 0.25
ccc 0.35
ddd 0.20

*This Package Outline Drawing and related information apply to CertusPro-NX.
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126.

484-Ball fcBGA Package

Dimensions in Millimeters
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SIDE VIEW
NOTES:
SYMBOL MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A _ R 2.736
PER ANSI Y14.5M.
Al 0.27 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS. A 5 086 REF
DIMENSION "b" IS MEASURED AT THE D/E 19.00 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM[C | M/N 16.80 BSC
PRIMARY DATUM] C JAND SEATING > 0-4085¢
PLANE ARE DEFINED BY THE SPHERICAL b 0.45 0.50 0.55
CROWNS OF THE SOLDER BALLS.
e 0.80BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa ) ) 0.15
bbb - - 0.10
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cce - - 0.35
ddd - - 0.20
7. JEDEC REFERENCE: JEP95 DR 4.5
*This Package Outline Drawing and related information apply to Mach-NX.
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127. 484-Ball fpBGA Package
Dimensions in Millimeters
Al CORNER -
INDEX AREA (4X) TOP VIEW
AED
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& @25 M|[c[A]B] A,
3 210 _M]c
// | ccc C
//{bbb[C .
[A[ddd [c * *
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
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 1.00BSC
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
© 2007-2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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128. 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 DJE 31.00 BSC
MAXIMUM SOLDERBALL DIAMETER,
PARALLEL TO PRIMARY DATUM]C | M/N 29.00 BSC
PRIMARY DATUM]C JAND SEATING S 0.50 BSC
f: 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
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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129. 554-Ball caBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED

SYMBOL | MIN. NOM. MAX.
1. DIMENSIONS AND TOLERANCES A - - 176
PER ANSI Y14.5M.
Al 0.25 0.30 0.35
2. ALL DIMENSIONS ARE IN MILLIMETERS. A2 0.80 i i
DIMENSION "b" IS MEASURED AT THE D/E 23.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUMI[C] M/N 20.0 BSC
& PRIMARY DATUM [C] AND SEATING 5 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 035 | 040 | 0.45
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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130. 672-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

DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PERANSIY14.5M.

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 D/E 27.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 25.00 BSC

PRIMARY DATUM] C JAND SEATING s 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL | oe0 | 70
CROWNS OF THE SOLDER BALLS. : :

e 1.00 BSC

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

bbb - - 0.25

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cce - - 0.35

AP R

ddd - - 0.20
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131. 672-Ball LFG672/fcBGA Package

Dimensions in Millimeters
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NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 2.586
1. DIMENSIONS AN D TOLERANCES AL 0.300 _ ~
PER ANSI Y14.5M.
A2 1.836 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 27.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 25 00 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM[ C| < 0.50 BSC
PRIMARY DATUM_CJAND SEATING b 0.50 | 0.60 | 0.70
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. e 1.0 BSC
aaa - - 0.20
BILATERAL TOLERAN CE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.25
cce - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd - - 0.20
7. JEDEC REFERENCE: JEP 95 DR4.4

*This Package Outline Drawing and related information apply to CertusPro-NX.
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132. 676-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 SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM 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 | 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
ISOPTIONAL. ccc - - 0.35
ddd - - 0.20
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133.

Dimensions in Millimeters

676-Ball fcBGA Package
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Vi
J
J

&Qddd c

NOTES: UNLESS OTHERW ISE SPECIFIED

DIMENSIONS AND TO LERANCES
PER ANSIY14.5M.

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 APPUED
TO EACH SIDE OF THE PACKAGE BODY.

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL

>BBE -

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 2.55 2.90 3.25
Al 0.40 0.50 0.60
A2 1.20 REF
B/C 26.55 | 26.60 | 26.65
D/E 27.00 BSC
F/G 18.55 | 18.60 | 18.65
M/N 25.00 BSC
S 0.50 BSC
b 0.50 | 0.60 | 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
cce - - 0.35
ddd - - 0.20
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134. 680-Ball fpBGA Package

(With or without Internal Heat Spreader) Dimensions in Millimeters

TOP VIEW

BOTTOM VIEW ALCORNER .
INDEX AREA >
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[ede—  —=7]
4x
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A A,

(230 @)[c[a]B]
215 M)|c

7o [c] A= IS

oy
T F E——

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
PRIMARY DATUM|C AND SEATING S 0.50 BSC
i i E 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. cce . - 0.35
ddd - - 0.20
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135. 680-Ball fpSBGA Package
Dimensions in Millimeters
A1BALLI.D.
IDENTIFIER TOP VlEW
VAN
| M | 1
LT 107
38 36 34 32 30 28 2% 24 2 20 18 16 14 2 10 8 6 4 2
39 37 35 33 31 2 27 25 2B 2 9 17 15 3 1 9 7 5 3 1
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00000 N 00000 |6
00000 00000
00000 00000 |
00000 00000 «
00000 00000 | L
00000 00000 | m
00000 00000 | N
00000 00000| *
00000 00000 | ®
00000 00000| T
00000 00000 | U
38680 36660 | w"
w
+ 00000 Y [E]
* * 00000 00000 | m
00000 00000 | #8
00000 00000 | Ac
A 00000 00000 | 40
00000 00000 | At
00000 00000| &
00000 00000 | As
00000 00000 | M
00000 00000 (A
60000 00000 A
00000 00000 | A
00000 00000 | am
00000 ~/ 00000 | AN
00000 000 AP
99000000000000000000000000000000000000C | 41
0000000000000000000 0000000000000000 AT
8066066600600060066606660066066666000600 | A1
0000000000000 000000DOOOOOOO0O0O000O000O00000 AV
000Q000000000000000P0000000000009900000 | Am—I—
- Z A
ax
A,
Wﬂ”ﬂ”l Ay L“ //] bbb .
\SFATINGPLANE
A-A SECTION VIEW
NOTES: UNLESS OTHERW ISE SPECIFIED SYMBOL 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 MILLIM 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 1.00 BSC
CROWNS OF THE SOLDER BALLS. e N
Q 0.25 - -
BILATER AL TOLERANCE ZONE IS APPLIED
TOEACH 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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756-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW NOBCAREA -, w0 AN TOP VIEW
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1. /A
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25 QL] R
& Baoa BTl |

“““UUUUUUUUUUUUUUUUUUUUUUUUUUUU—LJ—
ddd_|C 1
&

SIDE VIEW A,

2

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. 2 0.80 - -
DIMENSION "b" IS MEASURED AT THE D/E 27.00 BSC
MAXIMUM SOLDER BALLDIAMETER,
PARALLEL TO PRIMARY DATUM M/N 24.80 BSC
PRIMARY DATUM[C JAND SEATING S 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL b 035 | 0.40 | 0.45
CROWNS OF THE SOLDER BALLS.
e 0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.15
bbb - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd . - 0.12
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137. 900-Ball fpBGA Package

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
Al CORNER
INDEX AREA
.
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Q0000000000000 0000000000000000 T
00000000000 0000000000000000000 |V
0000000000000 00000000000000000 v
0000000000000 00000000000000000 | W
00000000000 0000000000000000000 Y
000000000000000l000000000000000 | M
Q0000000000000 0000000000000000 A8
OOOOOOOOOOOOOOdOOOOOOOOOOOOOOO AC
000000000000000000000000000000 AD
-QOOOOOOOOOOOOOdOOOOOOOOOOOOOOO AE
-QOOOO000000000qOOOOOOOOOO 0000 AF
000000000000000000000000000000 48
OOOOOOOO000000qOOOOOOOOOOOOOOO AH
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Al
OOOOOOOOOOOOO%OOOOOOOOOOOO

S e =
AND R ana ”
i a—— 1y

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 | 0.70
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
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138. 1020-Ball Organic fcBGA Package

Dimensions in Millimeters

BOTTOM VIEW NDBCARER & TOPVIEW
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o
o

// bbb |C

Ciii; [ ddd [c JE

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

Al 0.30 0.50 0.70

DIMENSIONS AND TOLERANCES
PER ANS| Y14.5M.

A2 1.24 REF

ALLDIMENSIONS ARE IN MILLIMETERS.

B/C 31.10 | 32.00 | 32.90
DIMENSION "b" IS MEASURED AT THE D/E 33.00 BSC

MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 31.00BSC

PRIMARY DATUM CJAND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. b 0.50 | 0.60 | 0.70

e 1.00BSC
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

IR

ddd - - 0.20
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139.

Dimensions in Millimeters

1020-Ball Organic fcBGA Package Rev. 2
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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.

IR

SIDEVIEW

SYMBOL
A
Al

A2
B/C
D/E

MIN.
2.55
0.40

NOM.
2.90
0.50

1.20 REF

| 3260

33.00 BSC

F/G | 2460

M/N 31.00 BSC

s 0.50 BSC
| oe0 |

e 1.00 BSC

MAX.
3.25
0.60

32.40 | 3280

24.50 | 24.70

0.70

aaa - -

bbb - -

0.20
0.25
0.35
0.20

ccc - -

ddd - -
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140.

1036-Ball ftSBGA Package

Dimensions in Millimeters
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r sa38ses + seeseee e [N ]
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000000000000000000000000000000000000000: BD L
* et
b o ax
& [2:30 @[clalB] A, A
3 210 M[C A 2
// bbb [C ‘ ‘
A ~[add ¢
v A
o
SIDE VIEW
Q *
A-A SECTION VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.80
NOTES: UNLESS O THERWISE SPECIFIED
Al 0.40 0.55 0.70
1. DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M. A2 0.90 0.98 1.10
D/E 45.00 BSC
2. ALL DIMENSIONS ARE IN MILLIMETERS. /
M/N 43.00 BSC
DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMER, S 0.50 BSC
PARALLEL TO PRIMARY DATUM
b 0.50 0.65 0.80
PRIMARY DATUM[CJAND SEATING e 1.00 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROW NS OF THE SOLDER BALLS. Q 0.25 - -
& BILATERAL TOLERAN CE ZONE IS APPLIED A4 0.10 - -
TO EACH SIDE OF THE PACKAGE BODY. 222 i i 0.20
& EXACT SHAPE AND SIZE OF THIS FEATURE bbb - - 0.35
IS OPTIONAL. 4dd ] ] 0.20
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141.

Dimensions in Millimeters

AN

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

TOP VIEW
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¢25 [@.25 @]cas]
[6.10 @IC] oA
//ccc |C * A1
//Tbbb_c ‘ D T
[N\ BT t
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. MAX.
A 2.55 2.90 3.25
1. DIMENSIONS AND TOLERANCES
Al 0.35 0.50 0.65
PER ANSI Y14.5M.
A2 1.20 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. B/C 34.5 | 34.50 | 34.75
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 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
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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142.

Dimensions in Millimeters
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1152-Ball Organic fcBGA Package Option 2: LatticeSC/SCM80 and SC/SCM115

TOP VIEW

!
2]

A1 CORNER
INDEX AREA

5 s L.

// bbb |C

A

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

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.

EXACTSHAPEAND SIZE OF THIS FEATURE
IS OPTIONAL.

IR

SIDE VIEW

SYMBOL

MIN.

NOM.

MAX.

A

2.80

3.15

3.50

Al

0.35

0.50

0.65

A2

1.20 REF

B/C

34.30

| 34.60

34.90

D/E

35.00 BSC

M/N

33.00 BSC

0.50 BSC

0.50

| 0.60

0.70

1.00 BSC

aaa

0.20

bbb

0.25

cce

0.35

ddd

0.23
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143. 1152-Ball Ceramic fcBGA Package

Dimensions in Millimeters

A1 CORNER

BOTTOM VIEW INDEX AREA
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000000000000 0000000000000000000000
0000000000000000000000000000000000
0000000000000 000000000000000000000
0000000000000 000000000000000000000
Q0000000000000 00000000000000000000
Q0000000000000 00000000000000000000
000000000000 0000000000000000000000

00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000 0000
00000000000000000000000
00000000000000000000000
00000000000000000000000
Q0000Q00000000000000000

OOOOOdDO 00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000000000000
OOOOOOOOOO000000088888000000000000

Q0000000000000000 000000000000
00000000000000000l00000000000000000
Q0000000000000 00000000000000000000
F00000000000000000I00000000000000000
rO0000000000000000I00000O000000000000
OOOOOOOOOOOOOgOOObOOOOOOOOOOOOOOOO

000000000000000000000 00000000
0000000000000000l00000000000 Q000
Q0000000 00000000 00000000
OOOOOOO 0000000000l0000 000 OOOOOOO

[eJoJe]
OOOOOOOOOOOO?OOOOOOOOOOOO?

O

(@25 @][c]aTs]

TOP VIEW

o

L./

A

(210 W@]c] A z
// | ccc C
// bbb [c
[\E=ITY H
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 4.00 4.60 5.20
1. DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PERANSI Y14.5M. : : :
A2 1.40 REF
2. ALLDIMENSIONS ARE IN MILLIMETERS.
B/C 33.10 | 34.00 | 34.90
DIMENSION "b" IS MEASURED AT THE DJE 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER, ’
PARALLEL TO PRIMARY DAT UM M/N 33.00 BSC
PRIMARY DATUM | C AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL b | | 0.70
CROWNS OF THE SOLDER BALLS. 050 0.60 .
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. cce - - 0.35
ddd - - 0.20
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144. 1152-Ball fpBGA Package

Dimensions in Millimeters

(4x) & TOP VIEW
BOTTOM VIEW ALCORNER ISNEDE
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0000000000000000000000000000000000 | ~
0000000000000000000000000000000000
0000000000000000000000000000000000 |«
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0000000000000000000000000000000000
0000000000000000000000000000000000 | =

00640000000000000b00000000000000
ID0000000000000000000000000000000

00000000000000

oo

©000000000000000000000000000000000 |«

[s frtee —

g
:

b @ —t| |e—

A A
o225 @[c]A]8] A
3 %10 W|C $
[Dfddd [c] Y # f ﬁ
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
DIMENSIONS AND TOLERANCES AL 0.30 0.50 070
PER ANSI Y14.5M. . . )
A2 0.40 0.60 0.80

ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 29.80 30.30 30.80

D/E 35.00 BSC

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

PARALLEL TO PRIMARY DATUM|C] M/N 33.00 BSC

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. cce

DR

- - 0.35
ddd - - 0.20

Note: Depopulated ball locations are
M12, M23, AC12, and AC23.
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145. 1156-Ball fpBGA Package

Dimensions in Millimeters

BOTTOM VIEW

INDEX AREA
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3031029 27 25 23 2 1 7 15 131U 9 7 5
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?10 M|c

g

A1 CORNER

...... | (4%) @

[f————— B —————————

TOP VIEW

Sy

N\

4

(e}

NV

A A,

JTon [c]  Alee IC

&Qddd 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,
PARALLELTO PRIMARY DATUMIC |

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.

IR

R
4%

SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 1.90 2.25 2.60
Al 0.30 0.50 0.70
A2 0.40 0.60 0.80
B/C 29.80 30.30 30.80
D/E 35.00 BSC
M/N 33.00 BSC
S 0.50 BSC
b 0.50 | 0.60 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ccc - - 0.35
ddd - - 0.20
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146.

1704-Ball Organic fcBGA Package

Dimensions in Millimeters
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000000000000000000000I0OO000000000000000000| »
00000000000000 [e]e) 000000000 A
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0000000000000000000000O00000000000000000000 a~
000000000000000000000I00000V0V000000000000000Q| A
0000000000000000000000O00000000000000000000 A
000000000000000000000I00000000000000000000Q| &
000Q000000000000000PIOO000000000000PPO000C— 8 ——
b @ —e] |~a— (1704%) =1 : / . &
[2.25 @[c]alB]
[2.10 W]
A
Ay
//ccc |C J_A]—{
mrmE! : :
A= F1
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. MAX.
A 2.55 2.90 3.25
1. DIMENSIONS AND TOLERANCES AL 035 0.50 0.65
PERANSIY14.5M.
A2 1.20 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 41.70 42.00 42.30
i DIMENSION "b" IS MEASURED AT THE DJE I
M/N 42.50 BSC
S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 050 | 060 | 070
CROWNS OF THE SOLDER BALLS. : : :
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. cec . - 0.35
ddd - - 0.23
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TOP VIEW

(4X)

[a)

— [o] -
L
4x f A
|
. L
SIDE VIEW
SYMBOL MIN. NOM. MAX.
A 430 4.80 5.30
Al 0.30 0.50 0.70
A2 1.30 1.60 1.90
D/E 42.50BSC
M/N 41.00BSC
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

A1BALLID.
IDENTIAER

1704-Ball Ceramic fcBGA Package

Dimensions in Millimeters
BOTTOM VIEW

147.
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PACKAGE BODY INCLUDES SUBSTRATE AND LID.
MAXIMUM OFFSET: 0.20mm

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER,
PLANE ARE DEFINED BY THE SPHERICAL
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY.

CROWNS OF THE SOLDER BALLS.

DIMENSIONS AND TOLERANCES
ALLDIMENSIONS ARE IN MILLIMET ERS.

PERANSIY14.5M.
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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

2
Sl [ 7]
JAN
| [Blon QIS
475 02
2X PIN #1 1D FIDUCIAL
N oz [© N LOCATED IN THIS AREA
/N UUUTUUTU
A s i 3 1
PIN 11D H H -
i i .
1 : [475 ] [5.00 ] = &
i H 2 - =
i i -
: H p
! i Lo =
Sl ] | o ; nnnnrhnn/x
2X - El-’l L A
TOP VIEW
[D]o.20 A
” 4

8] /\ o BOTTOM VIEW
‘ A
Iy
[ ||UUUUUU|| ] f 0.08 | C

SIDE VIEW

\1
Z
3——

SEATING
PLANE

NOTES: UNLESS OTHERWISE SPECIFIED SYmBoL MIN. NOM. MAX.
A - 0.85 1.00
1. DIMENSIONS AND TOLERANCES Al 0.00 0.01 0.05
PER ANSI Y14.5M.
A2 0.00 0.65 1.00
2. ALL DIMENSIONS ARE IN MILLIMETERS.
A3 0.20 REF
EXACT SHAPE AND SIZE OF THIS
D2 3.25
A FEATURE IS OPTIONAL. 1.25 270
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 TER MINALS. L 030 0.40 0.50
5} - - 12
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Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.
For frequently asked questions, refer to the Lattice Answer Database at www.latticesemi.com/Support/AnswerDatabase.
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Revision History

Revision 8.5, July 2025

= LATTICE

Section

Change Summary

256-Ball BBG/caBGA Package
Option 1

e  Updated the package drawing and specifications.

. Renamed section from 256-Ball BBG/caBGA Package to 256-Ball BBG/caBGA Package
Option 1.

256-Ball BBG/caBGA Package
Option 2

Renamed section from 256-Ball caBGA Package Option 1 to 256-Ball BBG/caBGA Package
Option 2.

256-Ball caBGA Package

Renamed section from 256-Ball caBGA Package Option 2 to 256-Ball caBGA Package.

400-Ball BBG/caBGA Package
Option 1

e  Renamed section from 400-Ball caBGA Package Option 1: MachXO3 to 400-Ball BBG/caBGA
Package Option 1.

e  Moved the MachX03 device support from heading to footer.

400-Ball BBG/caBGA Package
Option 2

e  Updated the package drawing and specifications.
e Added Certus-NX device to footnote.

. Renamed section from 400-Ball BBG/caBGA Package to 400-Ball BBG/caBGA Package
Option 2.

484-Ball BBG/caBGA Package
Option 1

e  Renamed section from 484-Ball caBGA Package (19 mm x 19 mm Body) Option 1:
MachX03/MachX03D to 484-Ball BBG/caBGA Package Option 1.

e  Moved the MachX03/MachXO3D device support from heading to footnote.

484-Ball BBG/caBGA Package
Option 2

Renamed section from 484-Ball BBG484/caBGA Package to 484-Ball BBG/caBGA Package
Option 2.

484-Ball BBG/caBGA Package
Option 3

Added this new package drawing.

Revision 8.4, December 2024

Section

Change Summary

256-Ball caBGA Package Option 1

Added MachX02 device on the footer.

Revision 8.3, November 2024

Section

Change Summary

72-Pin QFN Package Option 2:
MachX03D

Updated POD to correct the notch position.

Revision 8.2, September 2024

Section

Change Summary

256-Ball caBGA Package Option 2

Added this package option 2 for MachX0O3D-4300HC-FTG256.

676-Ball LFG/fcBGA Package

Removed this Avant package in this document.

1156-Ball LFG1156/fcBGA Package

Removed this Avant package in this document.

Revision 8.1, July 2024

Section

Change Summary

100-Pin LQFP/TQFP Package
Option 1

e  Added the MachX03 device.

e  Updated the MIN and NOM value of A.
e  Updated the NOM values of Al.

e  Removed the NOM values of c and c1.

132-Ball csBGA Package Option 3

Updated the MIN, NOM, and MAX values of A1, A2, and b.
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Revision 8.0, March 2024

= LATTICE

Section

Change Summary

104-Ball CTG/fcCSP Package

Updated the MIN, NOM and MAX values.

132-Ball csBGA Package

Added the 132-Ball csBGA Package Option 3.

Revision 7.9, March 2024

Section

Change Summary

196-Ball caBGA Package

Updated the MIN, NOM and MAX values.

Revision 7.8, January 2024

Section

Change Summary

256-Ball caBGA Package Option 1

. Removed MachX03 in the title.

e Added a footnote stating that, This Package Outline Drawing and related information apply
to MachX03 and ECP5.

256-Ball BBG/caBGA Package

Minor editorial fixes:
e  Moved the title Bottom view and Top view to the bottom of the drawing.
e Added package code BBG in the title.

400-Ball BBG/ caBGA Package

Minor editorial fixes

e  Moved the title Bottom view and Top view to the bottom of the drawing.
. Fixed the row for symbols aaa, ccc and ddd.

e Added package code BBG in the title.

Revision 7.7, November 2023

Section

Change Summary

72-Pin QFN Package Option 2:
MachXO3D™

Changed the order of the pin number for bottom view.

Revision 7.6, October 2023

Section

Change Summary

84-Ball USG/WLCSP Package (7.492
mm x 3.054 mm Body)

Changed CrossLink-NX-33U to CrossLinkU-NX.

104-Ball CTG/fcCSP Package

Changed CrossLink-NX-33U to CrossLinkU-NX.

Revision 7.5, September 2023

Section

Change Summary

69-Ball WLCSP Package

Moved 69-Ball WLCSP Package device support information from heading to footnote.

72-Pin QFN Package

Moved 72-Pin QFN Package device support information from heading to footnote.

72-Pin WLCSP Package

Moved 72-Pin WLCSP Package device support information from heading to footnote.

80-Ball ckfBGA Package

Updated the 80-Ball ckfBGA Package to align table dimensions with the POD. Moved device
support information from heading to footnote.

84-Ball USG/WLCSP Package (7.492
mm x 3.054 mm Body)

Added the 84-Ball USG/WLCSP Package (7.492 mm x 3.054 mm Body) for CrossLinkU-NX.

84-Ball USG/WLCSP Package (7.275
mm x 3.054 mm Body)

Updated the 84-Ball USG/WLCSP Package (7.275 mm x 3.054 mm Body). Changed the heading
and indicated device support information in footnote (CrossLink-NX-33).

84-Ball USG/WLCSP Package -
Option 1 (7.275 mm x 3.054 mm
Body)

Added the 84-Ball USG/WLCSP Package - Option 1 (7.275 mm x 3.054 mm Body)
for CrossLink-NX-33. This is for a specific customer only.
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Section

Change Summary

104-Ball CTG/fcCSP Package

Added the 104-Ball CTG/fcCSP Package for CrossLinkU-NX.

121-Ball csfBGA Package

Moved 121-Ball csfBGA Package device support information from heading to footnote.

196-Ball caBGA Package

Moved 196-Ball caBGA Package device support information from heading to footnote.

256-Ball ASG256/FOWLP Package

Moved 256-Ball ASG256/FOWLP Package device support information from heading to footnote.

256-Ball BBG/caBGA Package

Moved 256-Ball BBG/caBGA Package device support information from heading to footnote.

256-Ball CBG256/csfBGA Package

Moved 256-Ball CBG256/csfBGA Package device support information from heading to footnote.

256-Ball CBG256/csfBGA Package

Moved 256-Ball CBG256/csfBGA Package device support information from heading to footnote.

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

Moved 289-Ball csBGA Package (9.5 mm x 9.5 mm Body) device support information from
heading to footnote.

400-Ball caBGA Package

Moved 400-Ball caBGA Package device support information from heading to footnote.

484-Ball BBG484/caBGA Package

Moved 484-Ball BBG484/caBGA Package device support information from heading to footnote.

484-Ball BFG484/PBGA Package

Moved 484-Ball BFG484/PBGA Package device support information from heading to footnote.

484-Ball fcBGA Package

Updated the 484-Ball fcBGA Package to align table dimensions with the POD. Moved device
support information from heading to footnote.

672-Ball LFG672/fcBGA Package

Moved 672-Ball LFG672/fcBGA Package device support information from heading to footnote.

676-Ball LFG/fcBGA Package

Updated 676-Ball LFG/fcBGA Package.

Revision 7.4, June 2023

Section

Change Summary

72-Pin QFN Package Option 2:
MachX03D™

Added 9.75 mm value for D1 and E1.

Revision 7.3, April 2023

Section

Change Summary

256-Ball CBG256/csfBGA Package

Added the 256-Ball CBG256/csfBGA Package Option 1: Mach™-NX section.

256-Ball CBG256/csfBGA

Changed the heading from 256-Ball CBG256/csfBGA Package to 256-Ball CBG256/csfBGA
Package Option 2: CertusPro-NX.

672-Ball LFG672/fcBGA Package

For the 672-Ball LFG672/fcBGA Package, corrected the M/N dimension value from 27.00 BSC to
25.00 BSC.

Revision 7.2, December 2022

Section

Change Summary

256-Ball caBGA Package Option 1:

Updated heading to 256-Ball caBGA Package Option 1: MachX03.

256-Ball BBG/caBGA Package

Added 256-Ball BBG256/caBGA Package Option 2: MachXO5-NX.

400-Ball caBGA Package

Added ball count and ball matrix information.

Technical Support Assistance

Added reference to the Lattice Answer Database on the Lattice website.

Revision 7.1, November 2022

Section

Change Summary

672-Ball LFG672/fcBGA Package

Updated 672-Ball LFG672/fcBGA Package.

1156-Ball LFG1156/fcBGA Package

Updated 1156-Ball LFG1156/fcBGA Package.

Revision 7.0.1, June 2022

Section

Change Summary

1156-Ball LFG1156/fcBGA Package

Added 1156-Ball LFG1156/fcBGA Package.
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Revision 7.0, June 2022

= LATTICE

Section

Change Summary

84-Ball USG/WLCSP Package (7.275
mm x 3.054 mm Body)

Added 84-Ball WLCSP Package (7.257 mm x 3.054 mm Body) for CrossLink-NX-33.

Revision 6.9, May 2022

Section

Change Summary

400-Ball caBGA Package

Updated heading to include MachXO5-NX.

Revision 6.8, December 2021

Section

Change Summary

32-Pin QFN Package Option 2:
MachX02™ 256HC/ZE

Updated heading to include 256HC/ZE.

32-Pin QFN Package Option 3:
MachX02 1200HC/ZE

Updated heading to change SG32C to 1200HC/ZE

484-Ball caBGA Package (19 mm x
19 mm Body) Option 1:
MachX03/MachX03D

Added 484-Ball caBGA Package (19 mm x 19 mm Body) option for MachX03 and MachXO3D.

484-Ball BBG484/caBGA Package

Indicated Option 2: CertusPro-NX to heading.

Revision 6.7, November 2021

Section

Change Summary

100-Pin LQFP/TQFP Package
Option 1: MachX02, MachXx0™,
ispMACH® 4000

Added TQFP to heading.

144-Pin LQFP/TQFP Package

Added TQFP to heading.

176-Pin LQFP/TQFP Package

Added TQFP to heading.

381-Ball caBGA Package Option 1:
All Except LAESUM-45F

Updated heading to 381-Ball caBGA Package Option 1: All Except LAESUM-45F.

381-Ball caBGA Package Option 2:
LAESUM-45F

Added 381-Ball caBGA Package Option 2: LAESUM-45F.

Revision 6.6, September 2021

Section

Change Summary

69-Ball WLCSP Package

Added 69-Ball WLCSP Package to support MachXO3D.

256-Ball CBG256/csfBGA Package

Added 256-Ball CBG256/csfBGA Package to support CertusPro™-NX

400-Ball caBGA Package Option 1:
MachX03

Updated heading to 400-Ball caBGA Package Option 1: MachXO3.

400-Ball caBGA Package

Added 400-Ball caBGA Package Option 2: CrossLink-NX.

484-Ball BFG484/PBGA Package

Added 484-Ball BFG484/PBGA Package to support CertusPro-NX.

Revision 6.5, July 2021

Section

Change Summary

256-Ball ASG256/FOWLP Package

Added 256-Ball ASG256/FOWLP Package.
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Revision 6.4, June 2021

= LATTICE

Section

Change Summary

484-Ball BBG484/caBGA Package

Updated 484-Ball BBG484/caBGA Package to support CertusPro-NX.

672-Ball LFG672/fcBGA Package

Added 672-Ball LFG672/fcBGA Package.

Revision 6.3, April 2021

Section

Change Summary

44-Pin TQFP Package

Removed (1.0 mm thick)

44-Pin LQFP Package

Changed TQFP to LQFP. Removed (1.4 mm thick)

48-Pin TQFP Package

Removed (1.0 mm thick)

48-Pin LQFP Package

Removed (1.4 mm thick)

64-Pin LQFP Package

Changed TQFP to LQFP.

100-Pin LQFP/TQFP Package
Option 1: MachX02, MachXx0O™,
ispMACH® 4000

Changed TQFP to LQFP.

144-Pin LQFP/TQFP Package

Changed TQFP to LQFP.

128-Pin LQFP Package

Changed TQFP to LQFP.

176-Pin LQFP/TQFP Package

Changed TQFP to LQFP.

Revision 6.2, March 2021

Section

Change Summary

Removed 48-Pin QFN Package Option 1.

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

Removed Option 2 from heading.

Revision 6.1, January 2021

Section

Change Summary

36-Ball WLCSP Package Option 2:
MachX02, MachXO3™

Added MachX02.

36-Ball WLCSP Package Option 3:
CrossLink™

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:
CrossLink™-NX

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.
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Revision 6.0, December 2020

= LATTICE

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:

° 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: MachX03D

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).

Revision 5.7, November 2019

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.
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Revision 5.4, March 2017

= LATTICE

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.

Revision 5.2, June 2016

Section

Change Summary

285-ball csfBGA Package

Updated 285-ball csfBGA package outline drawing.

36-Ball WLCSP Package Option 3:
LIFMD

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.

www.latticesemi.com/legal



http://www.latticesemi.com/legal

Revision 4.9, October 2014

= LATTICE

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.

Revision 4.5, August 2014

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.
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Revision 4.3, March 2014

= LATTICE

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.
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”.
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Revision 3.5, August 2012

= LATTICE

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.

Revision 3.1, December 2011

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.
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Revision 2.5, October 2010

= LATTICE

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.

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.
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Revision 1.5, November 2007

= LATTICE

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.

Revision 1.3, June 2007

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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