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133.676Ball fCBGA PACKAGE. .....ciieiiieiiiiiitititee ettt e e ettt e e e e e e e e s e s s et ateeeeaeaaeeeessaasnnbanaeeaeaaaeeesaesaannnnes 138
134.680-Ball FOBGA PACKAGE. ... ettt e et e e s st bt e e s e nbb e e e e bt e e e e e e annnes 139
135.680-Ball TPSBGA PACKAGE .......ci ittt ettt e et e e et e e e e et b e e e e e abbe e e e e e abreeeeeaaae 140
136.756-Ball CABGA PACKAGE. ........eiiiiiiiiiii ittt ettt et e e st et e e snbe e e e e s s nnneeee s 141
137.900-Ball FPBGA PACKAGE. ....ccoie ittt ettt e ettt e et e e e e e e e e s s e bbb bbe e e e eeaaaeeeeaaaannnnes 142
138.1020-Ball OrganiC FCBGA PaCKAQE.......cuiiiieiiiii ittt e e e e e e e e s e e anb e ee e 143
139.1020Ball Organic FCBGA PaCKage REV..2...........uuiiiiiiiiieeee ettt e s e e e e e e e s e reee e 144
140.1036Ball ESBGA PACKAGE ... .ceiiiiieei i e i ittt e e e e e e e et e e e e e e e e e e et s s st e e et e e eaaeaeeesaasasstsebaasreeeaaaaeeaann 145
141.1152Ball Organic fcBGA Package Option 1: LattftESCMAQ. ...........cceieerieiiiiieieie e sae e 146
142.1152-Ball Organic fcBGA Package Option 2: LatticeSC/SCM80 and SC/SCML15.........ccccovvvvvereriinnnnnn. 147
143.1152-Ball Ceramic FCBGA PACKAGE..........oiiiiiiiiiie ettt 148
144.1152-Ball PBGA PACKAGE. ... eeeeeeiiieeei ettt et e e e e e e e e e bbbttt et e e ae e e e e e sabbbbebeeeeaaaaaaaeaaan 149
145.1156-Ball PBGA PACKAGE. ......ueeeeiiiieeei ittt et e e e e e e e e bbbt e et e e aa e e e e e aabbbbebaeeeaaaaaaaeaeas 150
146.1704-Ball OrganiC FCBGA PaCKAQE. ... ..uuiiii e ettt e e e e e e s e s e e e e e e e e e s e s annnnrrneaeees 151
147.1704-Ball CeramiC fCBGA PaCKAGE.........ccii ittt ettt e e e e e e e e e s e e e e e e eaeaeeessasnaanberaereeeeaeas 152
APPENIX AG PACKAGE ATCRIVE. ..ottt et e e s st bt e e s et e e e e snbbe e e e e enneeas 153

32-Pin QFN (Punch Singulated) PaACKAGE. ..........cuieiiiiiiiie ettt e e e e 153
TEChNICAl SUPPOIT ASSISTANCE. .....ce ittt e e ettt e et e e e e s b bt e e e e st b et e e e e aabe e e e e e anbbeeeeeaannreas 154
REVISION HISTOIY ...ttt e ettt e e ook e et e e e ot b et e e e e ekt e et e e e aabbe e e e e e aabbeeeeesanbneeeenan 155
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= LATTICE

1. 16-Ball WLCSP Package Option 1: iGEUB

Dimensions in Millimeters

PIN#L ID FIDUCIAL A
LOCATED IN THIS AREA 57 aaa] ¥
\

fes | (@ N
O00®

000 @J—[
0000

OO0 ®>

POP D
BOTTOM VIEW a
~—e] (A<

& TOP VIEW

A 16X b
HML!HIE]
[6.015 ®IC] A
| ] [
U000
| ccc |C A * *
Ay
SIDE VIEW
REF Min. Nom. Max
NOTES A 0413 | 0452 | 0491
1. ALL DIMENSIONS AND TOLERANCE PERIASME Y094 Al 0122 | 0152 | 0182
b 0.188 0.218 0.248
2. ALL DIMENSIONS ARE IN MILLIMETERS D 140BSC
E 148BSC
/A\ DIMENSIORbE IS MEASURES AT THE MAXIMUM BUMP DIAMETER D1 105BSC
PARALLEL TO PRIMARY DATUM C El 105BSC
e 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 _
/A BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE s - 0.215 -

PACKAGE BODY
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= LATTICE

2. 16-Ball WLCSP Package Option 2: iCE40 UltmaLite

Dimensions in Millimeters

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

—i~| sbe N
‘ 4 3|21 E \\
2 10 0|0 &
O OO &
sbd cT6000
o [®0|® @
BOTTOM VIEW -—]s]
A 16 X @b <—|:

[@ ddd (I[CIAIE]
ol ee B TOP VIEW
A
| | ¥
OO0 Q
A [gcce [C] * *
SIDE VIEW Au
NOTES REE Min. Nom Max
1. ALL DIMENSIONS AND TOLERANCE PERIASME %994 A 0.413] 0.452| 0.491
Al 0.122 | 0.152| 0.182
2. ALL DIMENSIONS ARE IN MILLIMETERS b 0.188 | 0.218| 0.248
D 1.409 BSC
/A DIMENSIORDbE IS MEASURES AT THE MAXIMUM BUMP DIAMETER £ 14090 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 P 0.35 BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS o _ 0.180 _
/A BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE SbD 0.067 1 0071 | 0072
sbE 0.067 1 0.071 | 0.072
PACKAGE BODY asa 0.03
cce 0.03
ddd 0.050
eee 0.015
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Package Diagrams [ ] ]
Data Sheet C L LATTICE

3. 20-Pin (306Mil) CERDIP Package

Dimensions in Inches
(DATUM A
v
N/2 1

) I s I s A s | |_|i|_| | o I o S o B e |
! A
E —~———F-———( ®m
topvew 1 e b1
al .
[e2]—= — =
DETAILA E
BASE PLANE AL [ A2 ) | (DATUMB
".“" /”’//,III,//III///I,II 7 IIII/IIII%IIII///III///IIII/ II’ i A
\ i i TH OO a0
i /
|

A
SEATING PLANE J L
SIDE VIEW .H‘

[¢lo10 M [c|a[B]

ZZ

bl

i / \If\IIEIIB FINISH

©

X b3 ’l L L_,\ BASE METAL

Q)

SECTIONZ
DETAIL A A
NOTES " INCHES
% [ MIN. | NOM | MAX
1. DIMENSIONING AND TOLERANCING PER Al - - -200
ANSI YA5M. Al| .015 | - -
A2l 140 | - 175
2. ALL DIMENSIONS ARE IN INCHES b | 015 | - .023
bl| .015 | .018 | .021
A MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2 | 045 | - .065
.060INCHES FROM THE LEAD TIP b3 | 023 | - .045
c | 008 | - 014
DIMENSIONS D ANDIECLUDE ALLOWANCE FOR GLASS c1 | .008 | .010 | .012
OVERRUN AND MENIS@W® LID TO BASE MISMATCH D | 942 | 950 | 970
E | .308 | - 325
5. DIMENSIONS ALAND L ARE MEASURED WITH THE E1| 280 | 288 | 296
PACKAGE SEATED IN JEDEC SEATING PLANE@RUGE GS = 300REE
Bl .35 - [.410
6.  B3IS TOBE MEASURED AT THE LEAD TIPS p 100BSC
A ALLOWED LEAD TIP POSITION RANGE kl 125 | 2'0 [ 200

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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Package Diagrams [ ] ]
Data Sheet C L LATTICE

4. 20-Pin LCC Package

Dimensions in Inches

TOP VIEW D4

1 D2
010y 4e r - \
020 7 ‘

2 H®

| 4 A
030 .. \ )
.050 f
(3PLACBS

BOTTOM VIEW

2% RADIUS
050
- (TYPICAL

SIDE VIEW
A2 — - Lﬁ

D
£\

NOTES

INCHES
1. DIMENSIONING AND TOLERANCING PER | MIN. MAX
ANSI Y45, 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.010INCHES MAXIMUM ABOVE THE DIMENSION SHOWN D2 -200
NOT TO EXCEEDSINCHES MAXIMUM PER SIDE D4 .270 315
E |.342 358
FLATNESS TOLERANGB4SNCHES PER INCH B .200
| .270 | | 315
e .050BSC
L |.042 .058
L1 | .075 .095

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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Package Diagrams ....LATTICE

Data Sheet

5. 20-Pin PLCC Package

Dimensions in Inches

[$].007 O H[ A8 O[DO)]

BOTTOM VIEW TOP VIEW

. . I PIN1ID ZONE
i ]
D3 _ A L w4 % _{

>
=]
=]

i i CT T T oo oo
007 S| H|AB (9| D
B B A i 1.002] AB (9] u
0.050 | (N-4PLACES
3007 Gl [ 25® [5G
S
H
% MIN.| NOM.| MAX DETAIL'J'
A | 165 | 172 | 180 -/
Al .090 | 105 | 120 DIE
A2 | 062 - 083 021 SIDE VIEW
D | .38 | 390 | .395 |———| 0105 /N
DI | 350 | 353 | 356 i 018§ o075 Ly
D2 | 141 | 155 | .169 0125 I:I * : I g VAN
0075 A
D3 075 T M A2
E | .38 | 390 | .395 1 018 i1
EL | 350 | 353 | 356 013 i 7"
B2 [ 141 | 155 | 169 -C [ ].004] C]
07
NE3 0205 SECTIONA SEATING PLANE | A A (ﬁlzl\(l))
e —f=—D2E2 —
NOTES
ALL DIMENSIONS AND TOLERANCE S CON FORM TABMNSBY -A-B-

ALL DIMENSIONS IN INCHES

DATUM PLANE_H | LOCATED AT TOP OF MOLD PARTING LINE AND
COINCIDENT WITHTOP OF LEAD WHERE LEAD EXITS PLASTIC BODY

.032

e &loor OlH[ A8 O[DE)]
DATUMS AND TO BE DETERMINED WHERE CENTER LEADS N
EXITPLASTIC BODY ATDATUM

> BB

TO BE MEASURED AT SEATING CONTACTPOINT -045MIN.
DIMENSIONSIND E DO NOT INCLUDE MOLD PROTRUSION
ALLOWABLE PROTRUSIGM 66 ER SIDE 025MIN.
-C_| SEATING PLANE
TOP POINT OF MEAS UREMENT IS DATSM |; BOTTOM POINT OF 021

MEASUREMENT IS ATMAJOR FLAT AREA OF LOWER PLASTIC SURFACE

DEFINED BWB/E3 013

#1007 @[c[ a8 ObG)

>

DIMENSION APPLIES TO BASE METAL ONLY
DETAILY (TYP ALL SIDES

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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Package Diagrams
Data Sheet

= LATTICE

6. 20-Pin Plastic DIP Package

Dimensions in Inches

2 . N b1
oo Y Y S Oy 0y Y
|| | e
H Q= (©
T T T T T T Tl *
N ®)
TOP VIEW
SECTIONZ
BASE PLANE
B B
‘ Z z A
11 e
) \ |
— IHI i 1 o]
e A B —
SIDE VIEW b ~—D1 4x
010 @fc] A\
NOTES

CONTROLLING DIMENSIINCH

DIMENSIONING AND TOLERANCING PER
ANSI Y45M

DISTANCE BETWEEN LEADS INCLUDING DAMBAR
PROTRUSIONS TQ@EMINIMUM.

DIMENSIONS A1 & L ARE MEASURED WITH

THE PACKAGE SEATED IN JEDEC SEATING

PLANE GAUGE-GS

DIMENSIONS, D1 AND &

DO NOT INCLUDE MOLD FLASH OR PROTRU SIONS
MOLD FLASH OR PROTRUSIONS SHALL NOTEXCEED
E AND eA MEASURED WITH THE LEADS CONSTRAINED
TO BE PERPENDICULAR TO DATWM |

eB AND eC ARE MEASURED AT THE LEAD TIPS

WITH THE LEADS UNC ONSTRAINED

N IS THE MAXIMUM NUMBER OF LEAD

POSITIONS

POINTED OR ROUNDED LEAD TIPS ARE PREFERRED
TO EASE INSERTION

b2 MAXIMUM DIMENSION DOES NOT

INCLUDE DAMBAR PROTRUSIDNGBAR
PROTRUSIONS SHALL NOT EXCEED

DATUM PLANE- COINCIDENT WITH THE BOTTOM

OF LEADWHERE LEAD EXITS BODY

B e PP B B

E
WITH
LEAD FINISH A
SEE
[OT DETAIL
1 A
BASE METAL

S

L

A
— m
ST T

GAGE
PLANE

p——

l—— eC
DETAIL A

N=20
s
‘MB INCHES =
o
[ MIN.| NOM| MAX]| e

Al - - 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[ .980 [ 1.030 | 1.060 | 5
D1/ .005 - - 5
E| .300 | 310 | 325 | 6
El| 240 | 250 | 280 [ 5
e .100BSC

eA 300BS 6
eB| - - 430 7
eC| .000 - .060 7

L .15 | 130 [ 150 | 4

© 2007-2025L attice Semiconductor Corp. All Lattice tradem

arks, registered trademarks, patents, and disclaimers are awiwaetatticesemi.com/legal
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Package Diagrams
Data Sheet

= LATTICE

7.  24-Pin (300Mil) CERDIP

Dimensions in Inches

(DATUM A
/o 5
1

N2 .
1 1 1 1 l_||l_| — 1 3 — VA
! ! /N
TOP VIEW E —f———— F—— — &

[z ] —= b= "

O
>

BASE PLANE AL [ A2

! \i IIIIIIIIITITIIII

JAN

SEATING PLANE

I~

e

E
|<|— (DATUM B

SIDE VIEW L c j
B2 —=—i
WITH
LEAD FINISH
BASE METAL
SECTIONZ A
NOTES ; | INcHES
| MIN. | NOM [ MAX
1. DIMENSIONING AND TOLERANCING PER AL - - 1 .200
ANSI Y45M. ALl 015 | - -
A 140 | - [ a75
2. ALL DIMENSIONS ARE IN INCHES b | 015 | - .023
bi| .015 | .018 | .021
A MEASUREMENTS TO BE TAKEN AT A MINIMUM OF b2| 045 | - [ .065
060INCHES FROM THE LEAD TIP c|l.o08| - |.o014
cl| .008 | .010 | .012
DIMENSIONS D ANDIECLUDE ALLOWANCE FOR GLASS D |1.242]1.250]1.270
OVERRUN AND MENISGU® LID TO BASE MISMATCH E|308 | - |.325
EL|.280 | 288 | .296
5. DIMENSIONS ALAND L ARE MEASURED WITH THE 2 300REF
PACKAGE SEATED IN JEDEC SEATING PLANE-G0SUGE GS Bl 325 | - | 410
e .100BSC
6.  E31STO BE MEASURED AT THE LEAD TIPS L1125 ] - | 200
A ALLOWED LEAD TIP POSITION RANGE N 24

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
All other brand or product names are trademarks or registered trademarks of their respective holders. The specificativissraation herein are subject to change without notice.
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Package Diagrams

Data Sheet = LATTICE

8. 24-Pin Plastic DIP

Dimensions in Inches

TOP VIEW E
1 bl WITH E A
N e i o gy o oy LEAD FINISH
| | 5
‘ G © a
SEE
T o o7 G O G T ! [ BH DE TAIL
N BASE METAL A
©) \
SECTIONZ CL

SIDE VIEW L

C
BASE PLANE
/\
w1 A L
Z
I

eB
A YN

7 i
W’[@W

—
—

_,_I_I.

PLANE * j
@ [+ | u GAGE

PLANE

~=—D1  4x

[$loto @IC] A\

— I——eC
NOTES DETAIL A

CONTROLLING DIMENSIINCH

DIMEN SIONING AND TOLERANCING PER

ANSI Y45M

DISTANCE BETWEEN LEADS INCLUDING DAMBAR
PROTRUSIONS TQ@EMINIMUM

DIMENSIONS A1 & L ARE MEASURED WITH

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

DIMENSIONS D1 AND B INCHES "
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS °
MOLD FLASH OR PROTRUSIONS SHALL NOTOEXCEED MIN.| NOM| MAX| e
E AND eA MEASURED WITH THE LEADS CONSTRAINED - - 210 | 4
TO BE PERPENDICULAR TO DBTAGM] 015 | - - 4

eB AND eC ARE MEASURED AT THE LEAD TIPS

WITH THE LEADS UNCONSTRAINED

N IS THE MAXIMUM NUMBER OF LEAD

POSITIONS

POINTED OR ROUNDED LEAD TIPS ARE PREFERRED
TO EASE INSERTION

b2 MAXIMUM DIMENSIONS DOES NOT

1115 | 130 .195
.014 | .018 .022
.014 | .018 .020
.045 | .060 .070 10
.008 | .010 .014
.008 | .010 .011

B e PPk b B -

1.230] 1.250 | 1.280 5

INCLUDE DAMBAR PROTRUSIDNSBAR .005 - - 5

PROTRUSIONS SHALL NOT EXC&ED .300 | .310 .325 6

DATUM PLANE- COINCIDENT WITH THEBOTTOM .240 | 250 .280 5
OF LEADWHERE LEAD EXITS BODY .100BSC

300BSC 6

- - 430 7

.000 - .060 7

rREReEmRBRRe REFIRERP] .=

.115 | .130 .150

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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= LATTICE

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

UU[uUU
N

)

=

don
" |- b BT o0 @lelalg 5\

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
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Package Diagrams ....LATTICE

Data Sheet

10. 25Ball WLCSP Package (0.40 mm Pitch)

Dimensions in Millimeters

PIN#1 ID FIDUCIAL
LOCATED IN THIS AREA

A

B| OO0 G
COOEOO ‘
p| 0OPOO

E

OPO G
AOPY
A 25X b
ddd M|c|A[B| :I—‘ e B B]
Q} eee @ C E
P c
TOP VIEW % m.
BOTTOM VIEW

[e———T>

//| bbb | C |
(@) [ I,
| ccc [C ; e * *
A
Al
SIDE VIEW
REF Min. Nom. Max
Notes A 0535 | 0575 | 0.615
1 ALL DIMENSIONS AND TOLERANCE PERIASME Y094, 1 5370 0300 0330
2 ALL DIMENSIONS ARE IN MILLIMETERS s 03500950 1 0350
/A DIMENSIORbE IS MEASURED AT THE MAXIMUM BUMP DIAMETER 2 S eanee
PARALLEL TO PRIMARY DATUM C :
/A PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE E 2.546BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS D1 1.60BSC
= 1.60BSC
e 0.40BSC
aaa 0.025
bbb 0.060
cce 0.015
ddd 0.150
eee 0.050

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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11. 25Ball WLCSP Package (0.35 mm Pitch)

Dimensions in Millimeters

= LATTICE

S
. PIN#1 1D FIDUCIAL A (4)()
LOCATED IN THIS AREA
\
N
5 4 ‘3 2 1 !‘@ ~a
AlOO % O®
BIOOOO @—f—
—elsoece— | B
DOO % 0)@)
E@OQP®®
H-= 7
EL
(E]
A25X I»
Hmm TOP VIEW A
[2.015 ®I[C] ‘
BOTTOM VIEW '
|
OOoPUOO
| ccc |C A $ *
A
SIDE VIEW
Notes REEF Min. Nom. Max.
1 ALL DIMENSIONS AND TOLERANCE PERIASME Y994 21 8‘1‘;2 8‘1‘22 8‘11:;
2 ALL DIMENSIONS ARE IN MILLIMETERS ' ' '
/A DIMENSIORbE IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0188 | 0218 | 0.248
PARALLEL TO PRIMARY DATUM C D 1.71BSC
/A PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE E 171BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS D1 140BSC
/A BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE El 1.40BSC
PACKAGE BODY e 0.35BSC
aaa 0.03
cce 0.03
S - 0.015 —
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Package Diagrams [ ] ]
Data Sheet C L LATTICE

12. 28-Pin LCC Package

Dimensions in Inches

I Mtz e

TOP VIEW =
B 17T .

.030 X45 )

.050 f
(3PLACES

.030

/_ 050

RADIUS
(TYPICAI

=

. Lf SIDE VIEW

BOTTOM VIEW

2\

INCHES
° [MIN. MAX
NOTES A | .054 074
AL | .064 089
1. 'Ii:\ll\/élfl;ig)NlNG AND TOLERANCING PER A2 | 007 015
> B |.022 028
D | .440 460
2. ALL DIMENSIONS ARE IN INCHES D2 300
é D4 | 370 403
DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION E 440 460
OF.010INCHES MAXIMUM ABOVE THE DIMENSION SHOWN ) * 300 *
NOT TO EXCEBD5INCHES MAXIMUM PER SIDE = | 370 | | 203
e .050BSC
FLATNESS TOLERANCB48NCHES PER INCH L 042 058
L1 |.075 095

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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Package Diagrams ....LATTICE

Data Sheet

13. 28-Pin PLCC Package

Dimensions in Inches

[@]007 O[H[ a6 O[pO)]
D
D1

©].007 Q[ H[AB B[p®)]
L] o[ a8 Q)] TOP VIEW

B ]
—>| PIN1ID ZONE

— |l oam !
: s kg @
A N

| _

i i T [T T LT ]

S0 Ol Gh0) u
BA i |002] AB ]

6

BOTTOM VIEW

s —

.

|=¢]
N-4PLACBS
Flo0r Gl s ©IoG)] (v4PLAC
°| MIN.| NOM.| MAX DETAILY 7
A .165 172 .180
Al .090 [ 105 [ 120 DIE SIDE VIEW
A2 | .062 - .083 oz
D | 485 | 490 | 495 ' I—'OT—I 0105 /\
D1 .450 | 453 | .456 : {0075
191 | 205 [ 219 0125 =
D2 10075 A f ] EER AN
D3 125 T AL A2
E | 485 | 490 | .495 } 018 i R
El | .450 453 456 .013
E2 [.101 | 205 | 219 -G : * alom|c
125
E3 SECTIONA SEATING PLANE ‘ A A ‘ 020
N 28 (MIN)
I<—DZE2 ——— D2/ 2 ——l
NOTES
1. ALL DIMENSIONS AND TOLERANCES CONFORM T@S5ANS882 AB
-D-
2. ALL DIMENSIONS IN INCHES
& DATUM PLANE-H—_| LOCATED AT TOP OF MOLD PARTING LINE AND
COINCIDENT WITH TOP OF LEAD WHERE LEAD EXITS PLASTIC BODY 032
==t oz 21007 Olr[as ©[cQ)
DATUMS[AB_] AND [-D-_| TO BE DETERMINED WHERE CENTER LEADS [
EXIT PLASTIC BODY AT DATUM PUAKE | ’
A TO BE MEASURED AT SEATING P[ABE | CONTACT POINT 045MIN.
& DIMENSIONSIAND B DO NOT INCLUDE MOLD PROTRUSION \
ALLOWABLE PROTRUSIONOSER SIDE .025MIN. C | SEATING PLANE
A TOP PONT OF MEASUREMENT IS DATYM]| ; BOTTOM POINT OF 021
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE ~ o

DEFINED BW[E3

[ ]o0r ®W[c]as QoG]

>

DIMENSION APPLIES TO BASE METAL ONLY
DETAILY (TYP ALL SIDES

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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Package Diagrams
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= LATTICE

14. 28-Pin Plastic DIP Package

Dimensions in Inches

NOTE

1

CONTROLLING DIMENSIOEHES

2 DIMENSIONING AND TOLERANCING
PER ANSI¥.5M-1982
TOP VIEW 3 ALL ENDLEADS IN THIS FAMILY2READS
4 DIMENSION,AL AND L ARE MEASURED WITH THE
N2 1 < PACKAGE SEATED IN JEDEC SEATING PLANE-GAUGE GS
5 D AND EDIMENSIONS DO NOT INCLUDE MOLD
B0l e 8l e e Yl e e W e ke Wl W FLASH OR PROTRUSMIOLD FLASH AND
PROTRUSION SHALL NOT EXGIEBD
q El 6 E AND eA MEASURED WITH THE LEADS
CONSTRAINED TO BE PERPENDICULAR TO PLANE A
7 eB AND eC ARE MEASURED AT THE LEAD TIPS
WL I I R L L IR TR O WITH THE LEADS UNCONSTRAYEBIUS T BE
N ZERO OR GREATER
8 N IS THE NUMBER OF TERMINAL POSITIONS
9 BLAND B MAXIMUM DIMENSIONS DO NOT INCLUDE
DAMBAR PROTRUS IODISMBAR PROTRUSIONS
E SHALL NOT EXCEETI0
[N
I I s
:: :: Vhé INCHES
! q ! A MIN.] NOM] MAX
iy Al - - 180
e —C Al 015 | - )
e A A.|.120 | 135 | .150
c—= B |.014 | 018 | 022
IS eB — B.|.045 | 050 | .060
B, |.030 | .040 | 045
C | .008 .010 .015
D | 1345 | 1.365 | 1.385
B b D1 1.300BSC
E | 300 [ 310 [ 325
SEATING PLANE L E [ 275 -285 -295
\ . e .100BSC
= €. .300BSC
A e | - B 430
A \—Lu I €| 000 | - .060
! U L | .110 | 130 | .150
N 28

Al
—J<—B2

A —

SIDE VIEW

— =—pB]

~~—2B

&l
0015 @] AlB[ C|
0010 M| A
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Package Diagrams
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= LATTICE

15. 28-Pin SSOP Package

Dimensions in Millimeters

A

PT=

L IR~
T

J00 0T

Pin1 Identfier

®[o0@[c[AB]B6]

TOP VIEW
S COMMON
. DIMENSIONS
L MIN. NOM. MAX
A - - 20
Al 005 - -
o] 165 175 1.85
b| 022 - 0.38
b| 022 0.30 033
c| 009 - 0.25
al| 009 0.15 0.21
D[ 990 10.20 10.50
EL| 500 5.30 5.60
e 0.65BSC
E| 740 7.80 8.20
L| 055 0.75 0.95
1 125REF
N 28
od o0 4 8
RL| 009 - —

NOTES
1. CONTROLLING DIMENSMINLIMETERS
2. DIMENSIONINGTOLERANCES PER ANSIM-1982

& "D'&"EL" DO NOT INCLUDE MOLD FLASHOR
PROTRUSIONBUT DO INCLUDE MOLD MISMATCH
AND ARE MEASURED AT THE PARTING LINE
MOLD FLASH OR PROTRUSIONS SHALL NOT
EXCEER20mm PER SIDE

TO BEDETERMINED AT THE SEATING PLANE

3] 015 @[ c[AB] BO)|
[ [ Sy . A— [— b
[ ) \
e
N N ? £ | 010 C
SEATING A
PLANE SIDE VIEW
A2 |
N \
INUAUEE IR YL
k PARTING LINE
SEE—
DETAILA END VIEW
2NXRR
Iy GAUGE PLANE
'/ / i
u 0.25BSC
- N
SEATING PLANE
T

DETAIA

WITH LEAD FINISH

T
N

b) ™1 *
TF_( AN BASE METAL
YN

SECTIONA

& DIMENSION b DOES NOT INCLUDE DAMBAR PR GTRIUBUSNON

ALLOWABLE DAMBAR PROTRUSION SIBABMBETOTAL IN

EXCESS OF b DIMENSION AT MAXIMUM MATERIAL CONDITION
DAMBAR INTRUSION SHALL NOT REDUCE DIMENSION b BY MORE
THAND.O7mm AT LEAST MATERIAL CONDITION

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

7.

BETWEEN10& 0.25mm FROM THE LEAD TIP
“N"1S THE NUMBER OF TERMINAL POSITIONS

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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= LATTICE

16. 30-Ball WLCSP Package

Dimensions iMillimeters

A @
LOGATED IN THIS AREA B
IR S N t
- ey oy I ~
OC0O0OO|s
| [00Qo0oo0o]| e
D
L 1lo0 OO| D I::I [:I
= OO OO| E
E
@rp OO Q @t
- 14
A
A 30 X o / A] | rEl
(o2 52 Q1T “‘ : (Bl
eee @IC DEADBUG VIEW
LIVEBUG VIEW
]
A ONOJONONG®)
M| ccc |C ; 1 1
SIDEVIEW '
Notes
1. ALL DIMENSIONS AND TOLERANCE PERIASME: Y994
2. ALL DIMENSIONS ARE IN MILLIMETERS SEE Mn—Nor—ax
/A DIMENSIORbE IS MEASURED AT THE MAXIMUM BUMP A - — 0600
DIAMETER PARALLEL TO PRIMARY DATUM C N RV T =
PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE b 0230 | 0260 | 0.290
SPHERICAL CROWNS OF THE SOLDER BUMPS D 2537 BSC
/5\  BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE E 2114 BSC
PACKAGE BODY D1 2.00 BSC
EL 160 BSC
e 0.40
sD - 0.27 -
SE - 026 | -
aaa 0.030
cce 0.050
ddd 0.015
eee 0.050
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Package Diagrams ....LATTICE

Data Sheet

17. 32-Pin QFN Package Option 1. Power Manager Il, 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

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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18. 32-Pin QFN Package Option 2: MachX¥0O256HC/ZE

Dimensions in Millimeters

= LATTICE

=
D2 PIN#1 ID FIDUCIAL A
(CORNER CHAMBER
2X L — |
~ois|c|B 32x ‘ ‘ B2
N R Ly
1 ) i1
/\ = C
PINLID AREA i E
2 3 + C
- C
0 C
> -l
\5/ Annonnnn
[B] { E]*‘ s
TOP VIEW e ERCCLE AN
0-45TY4')°< BOTTOM VIEW
//—\\\ ///—\\\
/ 7/ N
/ vIEWA -, / VIEW A A
E [ \ /
o o / L \
— /
/ N 4y
SIDE VIEW ~~— —~ NaligE== ' Soos[c] /a\
SEATING \ ﬁ
PLANE N
N /.
~_ Al
A3
SYMBOL | MIN. NOM MAX
NOTESUNLESS OTHERWISE SPECIFIED A 050 055 0,60
1 DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSIL¥5M. o) 02REF
2. ALL DIMENSIONS ARE IN MILLIMETERS D 5.0BSC
A EXACT SHAPE AND SIZE OF THIS b2 310 ‘ 320 ‘ 3.30
FEATURE IS OPTIONAL = 50BSC
A DIMENSION b APPLIES TO PLATED (=24 3.10 3.20 3.30
TERMINAL AND IS MEASURED BETWEEN
0.15 AND0.30 mm FROM TERMINAL TIP b 0.20 0.25 0.30
e 0.50BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS
L 035 | 040 | o045
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19. 32-Pin QFN Package Option 3: MachX02 1200HC/ZE

Dimensions in Millimeters

2X

015/ Cl A
A4

PIN#1 1D FIDUCIALA
(CORNER CHAMFER

A)
N

2x L
N 1 A
M]0.15]C 32x‘|

JUUUUUUT

A\

PIN11D AREA

.

ANMNANANANN

el b L,

& [000[CA /A
045 TYP  BOTTOM VIEW 0.05®|C
X

[} ¢——m——
g
\UUUUUUUL__r
_|_
TN,
ANAAINNAN

TOP VIEW

| i
_ \
sipe view =" \O— =] ! SooEc] /)
SEATING A ~
PLANE N t t
7/
\\\ /// Al
T A3
SYMBOL| MIN. NOM MAX
NOTESUNLESS OTHERWISE SPECIFIED A 0.50 0.55 0.65
0.02 0.05
1. DIMENSIONS AND TOLERANCES Al 0.00
PER ANSI¥5M. A 002 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS D 50 BSC
02 3.40 | 3.50 | 3.60
/\ EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIQNAL E 50 BSC
B2 3.50
DIMENSION b APPLIES TO PLATED 340 360
TERMINAL AND IS MEASURED BETWEEN b 018 0.25 0.30
0.15 AND0.30 mm FROM TERMINAL TIP - Py
/B\ APPLIES TO EXPOSED PORTION OF TERMINALS
L 0.35 | 0.40 | 0.45
6. JEDEC REFERENCE248BND DRI.2.

wine fatticesemi.com/legal
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#ELATTICE
20. 36-Ball ucBGA Package
Dimensions in Millimeters

@ (O] asa |@4%)

PIN#11D FIDUCIAL
LOCATED IN THIS AREA

BOTTOM VIEW

DOOl0ODd O
OO0OQ00OO
© O OO0 O

.15 C|A]B]
/3\$¢.05 c

\ e o e
\
\ i
(L —— |-
A
A A,
BT ot

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSIL¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIORb" 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

DIDIID A

A [Elddd [c] ‘

A
SIDE \BW
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
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21. 36-Ball ucfBGA Package: iICE40 Ulitra

Dimensions in Millimeters

I

BOTTOM VIEW
b Q ——— |e——

ANE

2.15 M[CIAB]
.05 M|C

NOTESUNLESS OTHERWISE SPECIFIED

DI R

DIMENSIONS AND TOLERANCES
PER ANSIL¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIORD" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATyM C

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL

/o\

PIN#1 1D FIDUCIAL
LOCATED IN THIS AREA
N

TOP VI

/

7.

= LATTICE

[c[aaa |(4%) &
~—{D}—p{A

>—{cd

EW

[m|

4x&
i

/4\ |Q|ddd |C| ‘ J ()UUUU—‘T
SIDE VIEW A
SYMBOL MIN. NOM. | MAX
A - 081 | 091
Al 0.12 - -
A2 - - 0.70
D/E 2.50BSC
M/N 2.00BSC
S 0.20BSC
b 020 | 025 | 0.30
e 0.40BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10
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= LATTICE

22. 36-Ball WLCSP Package Option 1: iCE40 Ultra

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
S PIN#1ID FIDUCIAL & @3
— *—IiTE' . LOCATED IN THIS AR
‘ \
654321 N
AD O O Og ~~
5[0 O Ob}x J_[
clo 0 OO o D
DOOOOOO
EOOO0O0O
FIP OO0 @
<—.S
J’ E A
A 36X @b <_|E| [El
Emmmﬂ =3 =]
|8 eee MIC] E1l
A
|
A
N[ ccC |C 1 1
A
SIDE VIEW
REF Min. Nom. Max
NOTES A 0413 | 0452 | 0.491
1. ALL DIMENSIONS AND TOLERANCE PERIASME 2094 Al 0122 | 0152 | 0182
b 0.188 0.218 0.248
2. ALL DIMENSIONS ARE IN MILLIMETERS D 2.078BSC
3 2078BSC
A DIMENSIOKbE IS MEASURES AT THE MAXIMUM BUMP DIAMETER D1 1.75BSC
PARALLEL TO PRIMARY DATUM C E1 1.75BSC
e 0.35BSC
/\ PRIMARY DATUM] C AND SEATING PLANE ARE DEFINED BY THE s 0157 | 0164 | 0172
SPHERICAL CROWNS OF THE SOLDER BUMPS sbD 0051 | 0055 [ 0.056
SbE 0.051 | 0055 | 0.056
A BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE aaa 0.030
PACKAGE BODY cce 0.030
ddd 0.015
eee 0.050
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= LATTICE

23. 36-Ball WLCSP Package OptiorMachXO2MachXO3t

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
PIN#1 D FIDUCIAL
LOCATED IN\THIS AREA
6 5 473 2 1 '_IE' A ~ IEIW
AlOOO % 2X
e
c|lOO0O
p|OOO'COO0O @i' [D]
E[OOOO0O00O
FI®@OO0OP P
A 36 X oo / J [e]
&[SI @CTAE] _ E
eeeM|C =] O aaalC]
|
2X
A
77 C |
oo
~[ccc [C ‘ f f
A spevew A
NOTES REF Min. Nom. Max
1. ALL DIMENSIONS AND TOLERANCE PERIASME 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
2.487BSC
A\ DIMENSIOKbE IS MEASURES AT THE MAXIMUM BUMP DIAMETER E 2541BSC
PARALLEL TO PRIMARY DA@JM D1 2.00BSC
E1l 2.00BSC
/A PRIMARY DAT AND SEATING PLANE ARE DEFINED BY THE e 0.40BSC
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 WLCSPackage

Dimensions in Millimeters

= LATTICE

BOTTOM VIEW N TOP VIEW
PIN#1 1D FIDUCIAL
LOCATED IN THIS AREA
AlO OO .
\\
BIO OO _f
c|o o o™
[o1] D)
DO OOOOO
E[|O O O|0O OO
F p O 0|0 (P @
A 36 X @b J <_|E H B
? ddd M| clalB |
* g cee OLC L EL LE]
A
A OO0 _
| cec [C
SIDE VIEW
A
NOTES REE Min. Nom. Max.
1. ALL DIMENSIONS AND TOLERANCE PERIASME Y994 A - 0.600
Al 0.113 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS b 0188 | 0218 | 0.248
D 2.535BSC
A DIMENSIONbE IS MEASURES AT THE MAXIMUM BUMP DIAMETER E 2.583BSC
PARALLEL TO PRIMARY DATUM C D1 2.00BSC
E1l 2.00BSC
/A PRIMARY DATUM]C AND SEATING PLANE ARE DEFINED BY THE e 0.40BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS 293 0,030
cce 0.050
A BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE add 0,050
PACKAGE BODY cee 0.015

*This Package Outline Drawing and related information apply to Cro8%Link
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Package Diagrams ....LATTICE

Data Sheet

25. 44-Pin JLCC Package

Dimensions in Inches

BOTTOM VIEW
D (N PLACE

-nm»]

it

I
il

T

ﬁﬁ

E
DETAIL A
Bl /—WITH
LEAD FINISH
- C tﬂ\ cl
B x BASE METAL
SIDE VIEW M SECTION.B
‘-A- A
—_— }
SEATING
PLANE R
.020MIN. YM INCHES
B
°L | MIN. MAX
A 115 | - a9
Al .065REF
B 013 | - | .023
Bl 013 | - |.020
B2 02 | - | .03
NOTES Cc .007 - .013
cl 007 | - |.010
1. DIMENSIONING AND TOLERANCING PERASE! Y DE__| 675 | .690 | .700
DV/EL | .620 - | 660
2. ALL DIMENSIONS ARE IN INCHES D2/E2 .500BSC
D4/ E4 .630BSC
3. CORNER CHAMFERS/@RINOTCHES ARE OPTIONAL tl -82(5) - -
2 025 - R
Q .003 - R
R .020 - | 040
N 44
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Package Diagrams
Data Sheet

= LATTICE

26. 44-Pin PLCC Package

Dimensions in Inches

BOTTOM VIEW
AB
D3
Y
D03
| f B0 H[H HH Hl
5L EPA

5 ['MIN.] NOM] MAX

A | 165 | 172 | 180

AL | .000 | 105 | .120

A2 062 | - | 083 o1

D | .685 | 690 | .695 |———| 0105
D1 | 650 | 653 | 656 { 013§ o075
D2 | 291 | 305 | 319 0125 I:I

D3 e 0075

E |.685 | 690 | 695 } 018 D

El | 650 | 653 | .656 013

B | 291 | 305 | 319

NEB 'ij SECTION-A
NOTES

[

ALL DIMENSIONS IN INCHES

EXIT PLASTIC BODY AT DATUM PLANE]

ALLOWABLE PROTRUSIONLOSPER SIDE

> BB BB

ALL DIMENSIONS AND TOLERANCES CONFORM T@5MN$982

TO BE MEASURED AT SEATING CONTACT POINT

DIMENSIONSIAND E DO NOT INCLUDE MOLD PROTRUSION

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

DATUMYAB | AND TO BE DETERMINED WHERE CENTER LEADS

TOP POINT OF MEASUREMENT IS DAT#M |; BOTTOM POINT OF

MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE

DEFINED BWI[E3

>

DIMENSION APPLIES TO BASE METAL ONLY

/o\

[&]007 O[H[ a8 O[p@)]

D
D1 £8
$[o07 GLA[xs QW) TOP VIEW
1]002]AB (3 ]
PIN1ID ZONE
] 1 o e B s B e B 3 B

/

i oo2[aB ®)]

&007 GH] A8 ® [0B)]

DETAILY

E EL |:
=1 [
A

||

O LT T OO T

Fwr OlEle GG u

(N-4PLACBS

SIDE VIEW

]

G +

SEATING PLANE

I =A

‘ A A ‘ .020
(MIN)
I<—D2/E2 ——t-— D2/ 2 ——l
-AB
-D-
.032
oo [2loo7 @l H[ a8 S[0O)]
TN

f

.045MIN.
.

025MIN. -G | SEATING PLANE

021

— f-— ———
013
[@]o07 @[ c[ae QoG]
DETAILY' (TYP ALL SIDES
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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
PIN1INDICATOR
[F~]020]C] A8 D] [£[020 [HAB [D BOTTOM VIE
N pa—
| RRERARAY
A, E = =
MARKING = =
ORIENTATION = -+ =
ELEELEELLE
GAUGE PLANE

Ry
?

oos [c } L‘ B
LEAD FINISH AL 020MIN. —= 07k
b
1/ L
ﬁ 1.00 REF
3 N
} DETAILA"
BASE METAL
SECTIONB
SYMBOL MIN. NOM. MAX
NOTES A - - 160
Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PERLABNS1S82
A2 1.35 1.40 1.45
2. ALL DIMENSIONS ARE IN MILLIMETERS
D 9.00BSC
A DATUMS AB AND D TO BE DETERMINED AT DATUM PLANE H
D1 7.00BSC
4. DIMENSIONSIIAND B DO NOT INCLUDE MOLD PROTRUSION £ 9.00BSC
ALLOWABLE MOLD PROTRUSI@R5A8VIM ON OL AND B .
DIMENSIONS EL 7.00BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 0.45 ‘ 0.60 ‘ 0.75
OF THE PACKAGE)R®%MM.
N 48
6. SECTION-B
e 0.50BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEBN.OANDO0.25MM FROM THE LEAD TIP b 0.17 0.22 0. 27
7. Al 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE bl 0.17 0.20 0.23
TO THE LOWEST POINT ON THE PACKAGE BODY
c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL
cl 0.09 0.13 0.16
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31. 48-Pin QFN Package:ASC10, iCE40 Ultra, iICE40 UltrarluglachXO2

Dimensions in Millimeters

TOP VIEW BOTTOM VIEW
2x o PIN#1 1D FIDUCIAL
II LOCATED IN THIS A
4 o A
‘| N m L CHAMFEB.30x45—

lEUUUUU__r

nnnnn \bﬁQFEZ

1 S OyuuUy U’W"/ 1
A % f
PIN1ID AREA
r025

anNANANAN

o el b | e A
—b 010@
0s0TvP
4X
SIDE VIEW -

———
d o~
s

N
/ VIEW A

/ \ //To10[d
! |
! { ]
SEATING \\-EI—EI: J /I A oos[d A
PLANE N | 1/
\\\\ ///Al

SYMBOL MIN. NOM MAX

NOTESUNLESS O THERWISE SPECIFIED 0.80 0.90 100
1. DIMENSIONS AND TOLERANCES 0.00 0.02 0.05
PER ANSIL¥.5M. 02REF
ALL DIMENSIONS ARE IN MILLIMETERS 7.0BSC
EXACT SHAPE AND SIZE OF THIS 520 | 535 | 550
FEATURE IS OPTIQNAL 70BSC

520 [ 535 [ 550
015 [ 0225 | 0:30
0.50BSC
03 | 040 | 045

DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15ANDO0.30mm FROM TERMINAL.TIP

B> B v

>

APPLIES TO EXPOSED PORTION OF TERMINALS

el m 8| o| & 2| >
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Package Diagrams ....LATTICE

Data Sheet

32. 49-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
AL BALL.D. (4X)
r—@—ﬂ IDENTIFER B >
7 6 5 4 3 2 1 \\
hS)
ONONONONONONG) A
ONONONONONONO) 8
O0O0OO0O0O0O0 |
——6OO-d O OO0 D — — — —
J_ O O O O OO :
— O O O O O :
—@CO?OOO 6
I O |
aal SO
4X
b @ —m= —-— A;

d

A
/3\ 215 @C[ALE] (7T Bbb [C | P
208 M|C

&QdddC \JUUUUU\‘;W*

Ay
SIDE VIEW
NOTESUNLESS OTHERWISE SPECIFIED SYMBQ MIN. NOM MAX
A 1.30 1.40 1.50
1 DIMENSIONS AND TOLERANCES Al 031 0.36 041
PER ANSI¥.5M.
2 0.99 1.04 1.09
2 ALL DIMENSIONS ARE IN MILLIMETERS
DE 7.00BSC
DIMENSIONG" IS MEASURED AT THE M/N 480 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATPM C s 0BSC
PRIMARY DAT{IM| C AND SEATING b 040 | 0.46 | 0.52
PLANE ARE DEFINED BY THE SPHERICAL 0.80BSC
CROWNS OF THE SOLDER.BALLS € :
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY bbb - - 0.10
ddd - - 0.12
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
All other brand or product names are trademarks or registered trademarks of their respective holders. The specificativissraation herein are subject to change without notice.
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ackege m=mLATTICE
33. 49-Ball ucBGA Package
Dimensions in Millimeters
~[aaa |(4X 5 TOP VIEW

BOTTOM VIEW

/5N

PIN#1ID FIDUCIAL

b @ —w

2.15 W[C[A[B]
2.05 W|C

LOCATED IN THIS AREA

~—{p}—

N i
0
1
AN
. i

|

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIONb" 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

IR

/4\ Eldd [C] ‘

ogoooooo

i

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

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

Dimensions in Millimeters

PIN#1 1D FIDUCIAL

LOCATED IN THIS AREA
7 6 5 4 3 2 1 \\ (M| aaa|C
a)
Jooodoo® Z 2
8| OOODOO @—J—[
cl 0000000
—sto00Ppo0oo+— [D
ElO0O0O000O0
FlOOOO®OOO
5| 00009 ®
A 49 X o | _I e
ddd @[ c[A[B]
¢ eee @|C =
= TOP VIEW A\ aaa]d]
BOTTOM VIEW 2
A
[Z[66b IC] | | |
' ;
OO PO
[elcce [C] ‘ i
[ClA A
SIDE VIEW
Notes REF Min. Nom. Max
1 ALL DIMENSIONS AND TOLERANCE PERIXSME Y994 A - - 0.600
2 ALL DIMENSIONS ARE IN MILLIMETERS AL 0167 | 0.199 | 0.232
A\ DIMENSIOKbZ IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0239 | 0266 | 0.319
PARALLEL TO PRIMARY DATUM C D 3.055 | 3.106 | 3.155
/A PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE E 3125 | 3.185 | 3.225
SPHERICAL CROWNS OF THE SOLDER BUMPS DL 240BSC
EL 2.40BSC
e 0.40BSC
sD 0353 | - 0.383
SE 0388 | - 0.418
aaa 0.030
bbb 0.060
cce 0.050
ddd 0.015
eee 0.050
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35. 56-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

= LATTICE

ALBALL.D. _
IDENTIFIER \
\
\
0 9 8 7 6 5 4 3 2 1
r’_‘OOOOOOOOOO A
O O B
O 000000 O ¢
o O o O D
— 9 O O O |t
} oo Tt o o |
O O \ O O |
O OOO‘OOO O H
L%) | o |
= ONONONOGNOIONOXCXOXO) K
j_‘ | V_r
\ E]
——i = 5]
b @ —m| (-
2 .15 W[c[A[B] 7/T bbb [ C
[\ [(E=TE €

TOP VIEW

&Qddd [

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSIL¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIORb" 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

DDA DA R

As
SIDE VIEW
SYMBOL MIN. NOM MAX
A 110 1.23 135
Al 0.15 )
A2 - - 1.10
D/E 6.00BSC
M/N 450BSC
S 0.25BSC
b 0.25 0.30 035
e 0.50BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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36. 64-Ball csBGA Package
Dimensions in Millimeters
& TOP VIEW
BOTTOM VIEW (] aaa ]@4X)
& - ey o
PIN#1 ID FIDUCIAL IE,

0000
00O
OO0O0QOO00
QOO0

—i—_eooogy
s - 0000
0000 £¢;
©000 1
0000 N
0000

[°]

|
;

b @ —w—| [~a—

215 W[CIA[B]
A$¢.05 C

. LOCATED IN THIS AREA
7

.

t—-1 [

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIORb" 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

S>>

o
/4\|a|ddd ] ‘ ﬁf

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

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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Package Diagrams ....LATTICE

Data Sheet

37. 64-Pin QFNS Package

Dimensions in Millimeters

2X
o
(0] PIN #1 ID FIDUCIAL
D2 LOCATED IN THIS AREA
2X
N AJoss[clB] L= N &

. 64X UUUUUUUUWKW .
A N\

PIN1ID —

nnnnnnnnM//%

(NNUUUUUU00uuuuuouvu

v ~ e mrem e A
0.50TYP

TOP VIEW
X BOTTOM VIEW
P - - U= =~ ~ N
2 VIEW A N
// \\ A
/ \
I 1
| |
SEATING SIDE VIEW | { I
PLANE — \ D D — # ’I ,EW‘TI &
\ /
\\ //
S~ M
A3
SYMBOL MIN. NOM. MAX.
NOTES: UNLESS OTHERWISE SPECIFIED A 0.80 .90 100
L. DIMENSIONS AND TOLERANCES Al 0.00 0.02 0.05
PER ANSI Y14.5M. 3 02 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS. D 9.0 BSC
EXACT SHAPE AND SIZE OF THIS D2 5.00 | - | 7.50
& FEATURE IS OPTIONAL. e 0B
DIMENSION b APPLIES TO PLATED E2 5.00 y 7.50
& TERMINAL AND IS MEASURED BETWEEN .
0.15 AND 0.30 mm FROM TERMINAL TIP. 0.18 0.24 0.30
e 0.50 BSC
& APPLIES TO EXPOSED PORTION OF TERMINALS.
L 0.30 | 0.40 | 0.50

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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38. 64-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW

IE PIN#1 1D FIDUCIAL
, LOCATED IN THIS AREA

m
-
-
.
-
.
.
z
\

]
1

— \

0000 A—
_OOOO / B
f 0000 J c

——1—60 000 /| o [N]
$ O0O0O0|[0000O |=*
00000000 |+
0o0o00loooo |

Q00QOO0QQ |+—1

LATTICE

TOP VIEW
| aaa [(4X) 5
B

.7

"

VAN

|— >
|-eo——

77Tobb_|C
« 215 O[CIATE]
3 %.05 ®[C

O0000000Q

/?\dem

|

NOTESJUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSL¥5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIORNL" 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

SIDE VIEW A
SYMBOL| MIN. NOM MAX
A - - 1.00
AL 0.10 - -
A2 - i 0.90

DE 4.00BSC
M/N 280BSC
s 0.20BSC
b 020 | 025 | 030
e 0.40BSC
aaa - - 0.10
bbb ] - 0.10
ddd - - 0.08

I

IS OPTIONAL
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39. 64-Ball ucfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

M
8 6 4 2
7 5 3 1

®oooloood A

0000loooo B

00000000 ¢
& 0000000 oI

0000000 B

-@ooooooo r

00000000 6

9000@@@@- .
bg

[\

&QCCC C

NOTESUNLESS OTHERWISE SPECIFIED

S>>

DIMENSIONS AND TOLERANCES
PER ANSIL¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIORb" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM C

PRIMARY DAT 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

Al CORNER

INDEX AREA—\

& @4x)

= LATTICE

TOP VIEW

A

L=

v

[E]
4X &
A
SE—— i
Tooooo0
SIDE VIEW At
SYMBO | MN NOM | MAX
A ] ) 100
Al 011 - -
A2 062 - -
DE 350B%
M/N 280BE
S 020BE
b 020 | 05 [ o
e 040BE
aa 010
bbb 010
cT 008
ddd 015
ee 008
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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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Package Diagrams ....LATTICE

Data Sheet

41. 68-Pin JLCC Package

Dimensions in Inches

BOTTOM VIEW

D
| o1 (NPLACHS
[@]011®) [A]

[——

[T

B
B2
y ﬁ
] Q
5 i
j_ ?{B
L—a= B
DETAIL A
Bl WITH
LEAD FINISH
i ]
C rg\ Cl
) |
5 N BASE METAL
SECTION-B
S,
Y, INCHES
° [ MIN. MAX
(&].004 | A |15 - .190
SEATING Al 080REF
PLANE B 013 | - [.023
-020MIN. BL [.013 | - |.020
B2 022 - [.035
c 007 | - | .013
SIDE VIEW a 007 | - [.010
DE_[.975 | .990 | 1.000
DVEL [ 920 | - | .960
NOTES D2/ 800BSC
DA/EA 930BSC
1. DIMENSIONING AND TOLERANCING PERLABNI Y L 005 - _
1L .02 | - -
2. ALL DIMENSIONS ARE IN INCHES 2 |.025 | -
0 003 | - -
3. CORNER CHAMFERS/ANDNOTCHES ARE OPTIONAL R 020 - | 040
N 68
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Package Diagrams ....LATTICE

Data Sheet

42. 68-Pin PLCC Package

Dimensions in Inches

[#].007 O[H[ A8 O[DO)
D
D1

007 Q[H[AB S[DE)
1002 AB (] TOP VIEW

A5 ]
- PIN1ID ZONE

| = omm o |

N / ]

: S
A I

[
I T J T 07 ]

@ 007 O H[aB Q[0

6

BOTTOM VIEW

E=H
=]

.

= = VAN n Joo2[AB @]
3007 GlH [ A8 ® [0 (N4PLACES
T65 | 172 380 DETAILY
165 | 172 | 180 —~

090 | 105 | .120 DE
062 | -

083 021

985 | 990 | 995 ' I—'OT—| 0105 /N /
950 | 954 | 958 : 0075
441 | 455 | 469 0125 I:I * ITE

T 0075 A

g T Al
985 | 990 | 995 } 018 |
950 | 954 | 958 013
441 | 455 | 469 -G
375
i SECTIONA SEATING PLANE

SIDE VIEW

TS AN

ZBRErRREPREP .-

NOTES
1. ALL DIMENSIONSAND TOLERANCES CONFORM TOSMNEI82 AB
ALL DIMENSIONS IN INCHES

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

.032

e @loor GlH] Az [oG)
DATUMS AND TO BE DETERMINED WHERE CENTER LEADS AN
EXIT PLASTIC BODY AT DATUM PLANE] ‘]

——

TO BE MEASURED AT SEATING P[ARE | CONTACT POINT 045MIN.

DIMENSIONSIAND E DO NOT INCLUDE MOLD PROTRUSION \

ALLOWABLE PROTRUSIONGER SIDE .025MIN. G | SEATING PLANE

> BB B>

TOP POINT OF MEASUREMENT IS DRTHM] ; BOTTOM POINT OF 21
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE 013

DEFINED BYV3E3
[@].007 W c[as @]

DETAILY (TYPALL SIDES

f

>

DIMENSION APPLIES TO BASE METAL ONLY
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43. 69-Ball WLCSP Package

Dimensions in Inches

BOTTOM VIEW P g1 1 FOUOAL TOP VIEW
LOCATED IN THIS AREA
8 7 6 5 4 3 2 1 N
J_E] ~ , Daaa|C
*» |0 0 0 0j0 O O @y ax
8 |lOOOOI0OOO G}ﬁ
¢ [OO0 00000
> [O 0O O0O0l0O00O0
€ [0y
FlOOOO0O0O0O0
s OO OO0 0OO0
H O 000000
U ® 00000 ®®
69 X ob / @
[ @]C[A[B] —| s
1]
Ooaa]C]
2x
‘ b
i cee [c A,
Ga I
SIDE VIEW
NOTES REF | MIN. NOM | MAX
1. ALLDIMENSIONS AND TOLERANCE
PER ASMEDMEM - 1994 A 0.598 0.611 0.676
Al 0.206 0.236 0.266
2. ALL DIMENSIONS ARE IN MILLIMETERS
DIMENSIORD" IS MEASURED AT THE A2 0.350:0.025
& MAXIMUMBUMPDIAMETER b 0.300
PARALLEL TO PRIMARY DATUM C :
PRIMARY DATUM C AND SEATING D 6.218BSC
PLANE ARE DEFINED BY THE SPHERICAL E 5192 BSC
CROWNS OF THE SOLDERR .
D1 5.200BSC
5 JEDE®EFERENCIERS5DRI.18
El 4550 BSC
e 0.650 BSC
sD 0.509REF
sk 0.310REF
aaa 0.03
bbb 0.060
cce 0.05
ddd 0.015
eee 0.050

FCKAA tFO1F3AS hdzif AyS 5NIAGHBTOK o NBt | G SR AYF2N¥YIGA2Y | L
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44. 72-Pin QFN Package

Dimensions in Millimeters

TOP VIEW /10.10Q , [2]0.0
n R a01 A,
I—A3
[=[010d8 "
; A
& M F
PIN1ID
SN :
1
A0100B
IJE SEATING
[&]o.109 \_PLANE
BOTTOM VIEW SIDE VIEW
0.4500- |- 0100 A
PINLID D2
0.20R . L'S;L—OAZOOjO.lS
.42000.18
L LUYYUUUTUUUUUUUpT c_ﬂ? .
g
g
g
g
d
g
g
= =2
g
g
g
g
g
$[00@[AE
55 =
(H36
N 1l 1NNN( m!
© - l:(b lel- -
/A [SDeEE
NOTESUNLESS OTHERWISE SPECIFIED SYMBOR  MIN. NOM | MAX
A 0.90
1. DIMESNIONS AND TOLERANCES AL 0.00 001 0.05
PER ANSIL¥.5M.
A3 02 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS
D 100
D2
/2\ EXACT SHAPE AND SIZE OF THIS 6.05 6.20 6.35
FEATURE IS OPTIONAL E 100
/A DIMENSION b APPLIES TO PLATED B 6.05 6.20 6.35
TERMINAL AND IS MEASURED BETWEEN b 0.20 0.25 0.30
0.15AND0.30mm FROM TERMINAL TIP
e 050 BSC
/5\'  APPLIES TO EXPOSED PORTION OF TERMINALS
L 0.30 | 0.40 | 0.50

*This Package Outline Drawing and related information apply to Cro&%iNik
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45. 72-Pin QFN Package Option 2: MachXO3D

Dimensions in Millimeters

A Jagq[c]
PINT D E1 0.42010.18.‘ T D2 S[i®[C[A[B]
(N |aaa|C
) ; 0.2mH TUUUTUUUUUUUUUUUpY /E‘.%‘RDA
54 1
@ | 2 ‘ //Z oiso
| = | R
| P | 9
5 g
Ra,g s
o + -—— -1+ E1[B =2 -—- + -— = E2
5 g
= 1011
| 5 | E
| = |
D —1.011 d
‘ @ IEs | Aﬁ =N
©l999/C : ~nonndgnnannnennng
J 36 ‘L ‘—j 19
L ko b ol
TOP_VIEW & gzz%
’]/\@ 7=l BOTTOM VIEW
A\ A
; ) Ai f[&leee[c]
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 9.75 BSC
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 0.30 | 0.40 | 0.50
A EXACT SHAPE AND SIZE OF THIS
FEATURE IS OPTIONAL. aaa 0.100
A DIMENSION b APPLIES TO PLATED bbb 0.100
TERMINAL AND IS MEASURED BETWEEN cce 0.100
0.15 AND 0.30 mm FROM TERMINAL TIP. 4dd 0.050
/5\ APPLIES TO EXPOSED PORTION OF TERMINALS. ece 0.050
fff 0.100
6 JEDEC STANDARD REFERENCE: M®&.01
ggg 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
> g
987 654321 N~ A\ aaalC]
rEl 2X
Al OO0OO0ODPO0O0O®
8 ooooooooea—J—,
cl O0O0OODPOOOO
p| O0CO0OO0ODPOOOO @E B
El O0OOO0ODPO0OOO0
FI OOO0OO0OPO0OO0OO
Gl OOO0OPOOOO
H /@OOOOOO?O
An x(l\;b —ﬂ __| __EI
awd @[C[A]B =
@ eee M)|C = ™ LE] B
LEL|
| aaalC]
2X
SIDE VIEW
A
77 C 9y
| NV AWA) | *
il ccc [C] f f
[Cl A A
NOTES
1. ALL DIMENSIONS AND TOLERANCE PERIASME; 1994 RE'-: Min. | Nom oMG%Xé
2. ALL DIMENSIONS ARE IN MILLIMETERS ~ o164 T o194 0222
A DIMENSIORbE IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0.239 | 0269 | 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
EL 3200 BSC
e 0.40 BSC
sD | 0485 - 0515
SE 0.445 - 0.475
aaa 0.03
bbb 0.060
cce 0.03
ddd 0.015
eee 0.050

*This Package Outline Drawing and related information apply to Crod€Xink
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47. 80-Ball ckiBGA Package

Dimensions in Millimeters

BOTTOM VIEW i TOP VIEW
'] | ALCORNER X
— INDEX AREA —~ —
\\ 1D}
10 8 6 4 2
9 7 5 3 : N |
OOOOOOOOO&—-A r 5/ I
O00O0 OIO O00O0 B
(ON0] OO0 |c
OO0 OO0 O0O0o D I
E
0O O O+O o 0O V] _ 1 _ €]
‘ OO0 0000 0O F
—1T© 0 0000 OO0 |s« I
—1© O | OO i
é [OCNONCHONOHORONONCNON I
OHOO?O??O@——K—- I
J L J ) &
b g
& e WICTATE] A A
o @IC
O Gaczamis RR
[ ]
oo U U U oo . !
A[dd [C
AN [
SIDE VIEW
NOTESUNLESS OTHERWISE SPECIFIED REF MIN. NOM MAX
1 DIMENSIONS AND TOLERANCES A - - 120
PER ANSIL¥5M. AL 022 . .
2. ALL DIMENSIONS ARE IN MILLIMETERS V) 0.73 - -
DIMENSIORb" IS MEASURED AT THE DE 7.00BSC
MAXIMUM SOLDER BALL DIAMETER M/N 585BSC
PARALLEL TO PRIMARY DATYM C :
S 0.325BSC
PRIMARY DATUM]C AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL b 0.30 | 0.35 | 0.40
CROWNS OF THE SOLDER BALLS . 0.65BSC
BILATERAL TOLERANCE ZONE IS APPLIED aaa 0.15
TO EACH SIDE OF THE PACKAGE BODY
cce 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE ddd 010
IS OPTIONAL
eee 0.15
7. JEDEC REFERENCE5IHRY.5 " 0,08

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

Dimensions in Millimeters

= LATTICE

BOTTOM VIEW & TOP VIEW
' [m} ' ALCORNER (G
| = INDEX AREA [alaaa] — A
\ 5]
10 8 6 4 2
[° 7T s s 1 | Y
® 000 O0|oo oo &ta - 5/
O O O O Oo0O(l0O0O0O O OO0 B
O O O Ofc
Oo o0oooo0o ool b
_O (@] O 0|0 O (@] O_E [’\Il | | [E:l
O O O OI0 O O O F
FO O O O O O O OfG
Lo O o o| H
O O O O O|0O O OO0 O0]J
oQo O ® ® O &— K—=
.
b¢ | —
ANDE:: e W
Uw
|7r|5|5b—|t‘|I | | ‘ ‘
e oR o OO U U U O O UAI_UI_vrT_f
& SIDE VIEW A
NOTESUNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM MAX

1 DIMENSIONS AND TOLERANCES A i _ 1.00
PER ANSILX5M. 1 om :

2. ALL DIMENSIONS ARE IN MILLIMETERS re 061 i i
DIMENSIOND" IS MEASURED AT THE D/E 6.50BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM C M/N 5.85BSC
PRIMARY DATUM C AND SEATING 0.325BSC
PLANE ARE DEFINED BY THE SPHERICAL 0.20 | 0.25 | 0.30
CROWNS OF THE SOLDER.BALLS . . .

0.65BSC
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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49. 81-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

/o

PIN#1 1D FIDUCIAL
LOCATED IN THIS AREA

O aaa (84X /5\

« LATTICE

OOOOCBOCBCBO ©—
[O00O0OPOOOO
O00O0POOOO
O00O0OOOOO0

b @ —w=—

]E
[2.05 W[C]

|ee—

o
~
B
«
-
w
~
N

//|bbb [C

TOP VIEW
@ A
B
-
+——— [E]
|
/ |

2

L

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSIL¥5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIONb" 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

DI R

&Qddd C Y

[0}

(GAGAGAGAGAGAUNGN®

+
!

A
SIDE VIEW
SYMBOL | MIN. NOM MAX
A - - 1.00
Al 0.10 i
A2 - - 0.90
DIE 5.00BSC
M/N 4.00BSC
b 020 | 025 | 0.30
e 0.50BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.10
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50. 81-Ball csfBGA Package

Dimensions in Millimeters

= LATTICE

BOTTOM VIEW TOP \EW
- [M} | AL CORNER X
| 8 6 4 o2 INDEXAREA—\ —
9 7 5 3 1 LD
| \
®000PO0O0OB—aA K~
0000PO0O0O0 B
0000QO0O0O0| ¢
0000PO0O0O0 D
cooopoooo—E [N (€]
{ 0000PO00O0 F
l©000PO0O0OO0| 6
©000PO00O0 H
? 000000 GH— I —1L
——l L@ AN
_>
be
& ¢ddd QICIALE]
geee M| C] A A
[#Tbbb_TC] I I ‘ | ‘
hvAvavACAGREwAw, : v
AN
SIDE \BW A
NOTESUNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM | MAX
1. DIMENSIONS AND TOLERANCES A i _ 100
PER ANSIL¥.5M. '
Al 0.11 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS o 0.64 - -
DIMENSIONb" IS MEASURED AT THE DIE 450BSC
i : E MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM C M/N 4.00BSC
PRIMARY DATUM] C AND SEATING S 0.00BSC
i i } PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS b 0.20 | 0.25 | 0.30
e 0.50BSC
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 0.08
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Data Sheet

51. 81-Ball ucBGAPackage

Dimensions in Millimeters

BOTTOM VIEW j (S aaa |(4%) & TOP VIEW

| [l | A1
pamtl o]

PIN#L 1D FIDUCIAL
. LOCATED IN THIS AREA [B]
9 8 7 6 4 3 21 7

AN

_ \\\7/ |

\

‘—Icﬁ-rvrrcom)

ooooboooo
QOO0 CP [OXOXOXO) —_— \
|
I IEI
‘ X
A A
b @ —w—| |-
T tod
/\ N ®.15 c|A]B]
3 %05 W[C \
m (ONOACACAGAGAUEON® I
[ ddd [C] ‘ * *
A
SIDE VIEW
NOTESUNLESS OTHERWISE SPECIFIED SYMBOL|  MIN. NOM MAX
A - - 1.00
1. DIMENSIONS AND TOLERANCES _ _
PER ANSL¥.5M. Al 0.10
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS
DE 4.00BSC
DIMENSIOND" IS MEASURED AT THE
@ MAXIMUM SOLDER BALL DIAMETER M/N 3.20BSC
PARALLEL TO PRIMARY DATJM C b 0.20 0.25 030
PRIMARY DATUM| C AND SEATING e 0.40BSC
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

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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52. 81-Ball WLCSP Package

Dimensions in Millimeters

PIN#1 ID FIDUCIAL OP VIEW

T
BOTTOMVIEW 4 5 7 5 543 2 1 LOCATED\IN THIS AREA T MN]aaalC
2X

rloooopooo® AN
BIOOOOPOOO @j—[
ClO00O0POOOO
PIOOO0O0O0O0O000
o000 d0co0— [0 [0]
FIOOOOOOOOO
s|IO000POOOO
HIOOOOPOOOO
POOODOOODP
T
A 81 X @b / _I ] 8|
dad @|c|A[B] (E]
@ e @l — (O [ aaa[C]
LEL] 2x
A
[#]bbb [C] |
|
|U I OAGAVAVAW) | J
(~[ccc [C ‘ { {
CIA SIDE VIEW &
Notes REF Min. Nom. Max.
1 ALL DIMENSIONS AND TOLERANCE PERIXSME Y994 A 0510 | 0543 | 0.567
2 ALL DIMENSIONS ARE IN MILLIMETERS Al 0.167 | 0.196 | 0.225
A\ DIMENSIOKbE IS MEASURED AT THE MAXIMUM BUMP DIAMETER b 0239 | 0.266 | 0.319
PARALLEL TO PRIMARY DATUM C D 3.797BSC
A\ PRIMARY DATUM] C AND SEATING PLANE ARE DEFINED BY THE E 3.693BSC
SPHERICAL CROWNS OF THE SOLDER BUMPS D1 3.20BSC
El 3.20BSC
e 0.40BSC
sD - 0.299 -
SE - 0.247 -
aaa 0.025
bbb 0.060
cce 0.030
ddd 0.015
eee 0.050
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Data Sheet

53. 84-Pin CPGA Package

Dimensions in Inches

BOTTOM VIEW SIDEVIEW
] N ,Tl — | — é;‘g
riw SECE
POEEEAYEOOOE B T e —
PPEEEAEEEEE | — M®lendle
PO OO0 OO ==_[
0O} 0O} —
e | 006 ==_f
TOGO - ~&ROT T —
PO PEE —
o]0 | 010 —E
| |o© @90 00 | =
e 90000900000 —
' i olofolcfolofolofololo] I -
— | | 1 |l .200
; EN w0
- L e
(7] .080MAX .045
E \— SEATING PLANE
g 00 0215
BAégll\slsETAL T
SECTION-X
NOTES
1. DIMENSIONING AND TOLERANCING PERLARII Y
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 EXCEBD3INCHES MAXIMUM PER SIDE

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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54. 84-Pin PLCC Package

Dimensions irinches
-A-B-
% -D-

L\

BOTTOM VIEW

=]
=]

i il
=) B A
°| MIN.| NOM.| MAX
A | 165 | 172 | 180
AL | 090 | 105 | .120
A2 059 | - | 080 021
D | 1185| 1190 | 1.195 I—'0—3—| 0105
D1 | 1150 1154 | 1158 | 013 1§ o075
D2 | 541 | 555 | 569 0125 |:|
0 Vir 0075
E | 1.185| 1190 | 1.195 | 018 T
El | 1.150] 1.154 | 1.158 013
E2 | 541 | 555 | 569
475
NE3 o SECTION-A
NOTES

ALL DIMENSIONS AND TOLERANCES CONFORM TQ.5AN 5882
ALL DIMENSIONS IN INCHES

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

DATUMS[ AB | AND TO BE DETERMINED WHERE CENTER LEADS
EXIT PLASTIC BODY AT DATUM P[ANE |

TO BE MEASURED AT SEATING HLAGE| CONTACT POINT

DIMENSIONSIOAND B DO NOT INCLUDE MOLD PROTRUSION
ALLOWABLE PROTRUSIODNLSPER SIDE

> BB

TOP POINT OF MEASUREMENT IS DATEM ] ; BOTTOM POINT OF
MEASUREMENT IS AT MAJOR FLAT AREA OF LOWER PLASTIC SURFACE
DEFINED B3(E3

DIMENSION APPLIES TO BASE METAL ONLY

>

[@[007 O[H[ae O[pO)]

D

p1 48

k3

L
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TOP VIEW
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013
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DETAILY (TYP ALL SIDES
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55. 84-Pin QFN Package

Dimensions in Millimeters

@ D PIN#LID FIDUCIAL
o0 LOCATED INTHIS AREA
o 010 @|[C]
N ~[oi5[C[B ) » &
. uyuuyu U[t%ld 29
w0 w000 g a
A = %
-
PIN1ID / LB
D
=}
oD
E = . =4
o oG
- (=
D a
=) (-
DD a g
>k —E =
w0 000 m\mnm Ou €010 ®[AH
nnnnnaNLNNNQ
7
\
K
TOP VIEW VIEW S

BOTTOM VIEW

M
SYMBOL | MIN. NOM MAX
A 0.75 0.85 0.95
AL 0.00 0.02 0.05
A3
NOTESUNLESS OTHERWISE SPECIFIED 0.15REF
D 7.0BSC
1 DIMENSIONS AND TOLERANCES D2 4.30 | i | 450
PER ANSI¥5M.
E 7.0BSC
2 ALL DIMENSIONS ARE IN MILLIMETERS = 430 i 450
EXACT SHAPE AND SIZE OF THIS b 0.17 022 027
& FEATURE IS OPTIONAL e 050BSC
f
ﬁ DIMENSION b APPLIES TO PLATED 0.50BSC
TERMINAL AND IS MEASURED BETWEEN g 0.65BSC
0.15 ANDO.30 mm FROM TERMINAL .TIP S 025BSC
A APPLIES TO EXPOSED PORTION OF TERMINALS L 0.30 0.40 0.50
M 0.30 0.40 050

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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56. 84-Ball USG/WLCSP Packd@&t92 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
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ooolooo ﬁ
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ooolboo
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[O)ejellofexe)
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OOOO?O

A84x®b/ "| el ELI

[&]gaca®@]c[Ale] | {m}— E E

Tz - A T QT MmOQO® >

BOTTOM VIEW TOP VIEW

A2 A3 A

f |
| [ |
Aomcc at \JUUUUKJ_l_r

SIDE VIEW Al

REF MIN. NOM MAX
NOTES
A 0.572 0.611 0.650
1 DIMENSIONS AND TOLERANCES
PER ASMELY5M - 1994 Al 0.206 0.236 0.266
A2 0.350+0.025
2 ALL DIMENSIONS ARE IN MILLIMETERS
A3 0.025
DIMENSIORb" IS MEASURED AT THE | |
@ MAXIMUM BUMP DIAMETER b 0.250 0300 0.3%0
PARALLEL TO PRIMARY DATYM C D 7492BSC
PRIMARY DATUM] C AND SEATING E 3.054BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BUMPS D1 6.50BSC
El 2.50BSC
BILATERAL TOLERANCE ZONE IS APPLIED
& TO EACH SIDE OF THE PACKAGE BODY e 0.50BSC
aaa 0.030
EXACT SHAPE AND SIZE OF THIS FEATURE
@ IS OPTIONAL cce 0.050
7 JEDEC REFERENCE5IER4.18 ddd 0.015

*This Package Outline Drawing aralated information apply to CrossLuk-NX.
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57. 84-Ball USG/WLCSP Packd@e275 mm x 3.054 mm Body)

Dimensions in Millimeters

NOTES

I D

*This Package Outline Drawing and related information apply to Cro$%INiG3.
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&

A 84x b

[Fece®@IC] =
BOTTOM VIEW

DIMENSIONS AND TOLERANCES
PER ASMEL%.5M - 1994

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIORb" IS MEASURED AT THE
MAXIMUM BUMP DIAMETER
PARALLEL TO PRIMARY DATYM C

PRIMARY DATUJM]C AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BUMPS

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL

JEDEC REFERENCE®IKPA.18

PIN#1 1D FIDUCIAL
LOCATED IN THIS AREA A

AN (4%)

\\

AXA

7

TOP VIEW

A
{

|

SENE J_|_r

SIDE VIEW &

REF MIN. NOM MAX
A - - 0.608
Al 0.164 - -
b 0.200 0.250 0.300
D 7.275BSC
E 3.054BSC

D1 6.50BSC

EL 2.50BSC
e 0.50BSC

aaa 0.030

cce 0.050

ddd 0.050

eee 0.015
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58. 84-Ball USG/WLCSP Packdgetion 1 (7.275 mm x 3.054 mm Body)

Dimensions in Millimeters

PIN#1ID FIDUCIAL
LOCATED IN THIS AREA

AN [Saad] (4%)
6 5 4 3 2 1 |‘E| N~
O0Q000OC

ooolooo éﬁ

AXA

000000 [ed] ]

Tz T T A - I QT mMOQO® >
©)
©)
o
©)
@)
©)

A 84x Pb -| ]
SIBs@IIA = [A——TF— é

BOTTOM VIEW TOP VIEW

A2 A3 A

| |
| | {
Aamc ‘f \JUUUUKJ_,_l_

SIDE VIEW Al

REF MIN. NOM MAX
NOTES
A 0.572 0.611 0.650
1 DIMENSIONS AND TOLERANCES
PER ASMEL¥5M - 1994 Al 0.206 0.236 0.266
A2 0.350+0.025
2 ALL DIMENSIONS ARE IN MILLIMETERS
A3 0.025
DIMENSIORb" IS MEASURED AT THE
& MAXIMUM BUMP DIAMETER b 0-250 0.300 0-350
PARALLEL TO PRIMARY DATYM C D 7275BSC
PRIMARY DATUM] C AND SEATING E 3.054BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BUMPS b1 6.50BSC
EL 2.50BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY e 0.50BSC
aaa 0.030
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL cee 0.050
7 JEDEC REFERENCESINBA4.18 ddd 0.015

*This Package Outline Drawing and related information apply to Crod€XBaE.
This version is for a specific customer only.
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59. 100Ball caBGA Package

Dimensions in Millimeters

TOP VIEW
BOTTOM VIEW e @ &
rb__ﬂr__+1 ~—{o}—p{a
. ALBALL.D. .
IDENTIFIER \
10 9 8 7 6 5 4 3 2 1 \
T N Y
0000000000 |~
0000000000 |
8 0000000000 |c¢
.L 0000000000 |»
0000000000 |« o S
f 0660000060 |« LV —+ €]
0000000000 |
0000000000 |+
— 0000000000 |3
Ti@COOOOOOOO,_,_ K
|
Ny !

b @—m={ |-

/\x 5] no
@ .15 C|A|B

3 @ A
2.8 W|C /T bbb [C & j

- AV AVAWAWAWAWAW AW/
| ddd | C *

SIDE VIEW
NOTESUNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM MAX
A 1.30 1.40 1.50
1. DIMENSIONS AND TOLERANCES Al 031 036 041
PER ANSIL¥.5M.
A2 0.99 1.04 1.09
2. ALL DIMENSIONS ARE IN MILLIMETERS
D/E 10.00BSC
DIMENSIONb" IS MEASURED AT THE M/N 7 20BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM C s 0.40BSC
PRIMARY DATJM]|C AND SEATING b 0.40 | 046 | 0.52
PLANE ARE DEFINED BY THE SPHERICAL 0.80BSC
CROWNS OF THE SOLDER BALLS € :
aaa - - 0.10
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY bbb - - 0.10
ddd - - 0.12
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL
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60. 100-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW @ oP VIEW
4X
A1 BALL I.D. __ ( )
' @ | IDENTIFIER \ B
\
14 13 12 11 10 9 8 7 6 5 4 3 21 \\
N\

OO0O000O0O0OO0OOOOOO A — o
OO0O00000OOOOOOOO 8
[0XOX0) [eXoXe) c
[0X@) [0X©) D

(0X @) 00 £
[0X@) [0X©) F

—O O [eXe) 6
r_' 00 + OO0 | I:’\ZI o - o T I:E:I

o0 OO0 !
[0X@) [0X©) K
[eXeXe) [eXeXe) M
O0000000OOOO0OO N
O00Q00PIOOOOOOLY p— |

ﬁ;_
4
™
>

—]
b @ —m| |- A A,
/\ o215 OIC[ATE] 71566 IC | {
3 2.05 ®[C | | +
\/VVVVVVVVVVVV\.—_I_

/AT H

SIDE VIEW A,
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. MAX.
A 0.90 1.23 135
1. DIMENSIONS AND TOLERANCES _ _
PER ANSI Y14.5M. Al 015
A2 - - 1.10
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 8.00 BSC
DIMENSION "b" IS MEASURED AT THE
@ MAXIMUM SOLDER BALL DIAMETER, M/N 6.50 BSC
PARALLEL TO PRIMARY DATUM C s 0.25 BSC
PRIMARY DATUM] C AND SEATING b 0.25 | 0.30 | 0.35
PLANE ARE DEFINED BY THE SPHERICAL 050 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
EXACT SHAPE AND SIZE OF THIS FEATURE ddd . . 0.08
IS OPTIONAL.
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61. 100Ball fpBGA Package

Dimensions in Millimeters

BOTTOM VIEW

AL BALL.D. .

IDENTIFIER

500000000Y

= LATTICE

@ & TOP VIEW

- o=@

)
00

OO0OO0OO0O0O0OO0O
ONONCHORONON®,

ORON®)

OO0O0OO00O0

000000000 |+
000000000 |
0000O0lodO0oO |+
0000 O00ON0O |
10Q00PlooonRey «

| =

‘

6900000000 |-
]

L

[#/] bbb [c |

JoA

SIDE VIEW

A

&Q ddd | C

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIONb" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY D M 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

S

SYMBOL MIN. NOM MAX
A 1.30 150 1.70
Al 0.30 0.50 0.70
A2 1.10REF

D/E 11.00BSC

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

aaa - - 0.20

bbb - - 0.25

ddd - - 0.20
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62. 100-Pin PQFP Package

Dimensions in Millimeters

PIN1INDICATOR (] 0.25[C[A-B [ D] 4x
(2] '
TOP VIEW
BOTTOM VIEW
[b1 - -
(] 0.20[H[ A-B | D] 4X

SEE DETAIR" 0.40MIN.
SEATING e e \\ o
PLANE

DETAILA"

e OO ||ﬂ1111')'D - e

$J012 W[ JAB b

0.130.30R

GAGE PLANE

{
R -0 5
b LEAD FINISH ] olo |c ! i
/_ Al Ei or
| i |~— 160REF —
SECTION 8 c < o !
| t
b, —
BASE METAL
SYMBQ | MIN. NOM MAX
NOTES A - - 3.40
1. ODIMENSIONING AND TOLERANCING PERABIS1982 Al 0.25 - 0.50
2. OALL DIMENSIONS ARE IN MILLIMETERS A2 250 270 290
/A\ DATUMS /B AND D TO BE DETERMINED AT DATUM PLANE H D 2320BSC
4. ODIMENSIONSLAND & DO NOT INCLUDE MOLD PROTRUSION b1 2000BSC
ALLOWABLE MOLD PROTRUSIQB5HVM ON [L AND B E 17.20BSC
DIMENSIONS
El 14.00BSC
5. OTHE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAG EDELS MM. L 0.73 | 0.88 | 103
6. OSECTIONB N 100
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.65BSC
LEAD BETWEBNO0 AND0.25 MM FROM THE LEADTIP
b 0.22 - 0.40
7. OALIS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY b1 022 030 036
EXACT SHAPE OF EACH CORNER IS OPTIONAL ¢ 011 - 0.23
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL ot 011 015 0.19
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63. 100-Pin LQFP/TQFP Package OptioMachXO3MachX02, MachX,
ISPMACH® 4000

Dimensions in Millimeters

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

|
MARKING

= =~ @
Ag DRIEN‘TATIDN %&

gl - BE

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

IR R

=
4x [2]o20[H]A-B]D
SIDE VIEW =] il

f—fo—=

LEAD FINISH N
T 0.20 MIN.—=

cl 1.00 REF;

St
+b1»\BASE METAL DETAIAQ
SECTIONGB (15:1)

—N

NOTES: SYMBOL MIN. NOM. MAX.
1. DIMENSIONING AND TOLERANCING PER AN3D824.5 A 1.40 150 1.60
2. ALL DIMENSIONS ARE IN MILLIMETERS.
SIONS S Al 0.05 0.10 0.15
& DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
A2 1.35 1.40 1.45
4. DIMENSIONS D1 AND 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. SECTIONSB
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.
L 0.45 ‘ 0.60 ‘ 0.75

7. Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
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 T 0.20
cl 0.09 T 0.16
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64. 100-Pin VQFP Package Option 2: iCE40

Dimensions in Millimeters

PINL INDICATOR o o.20]cl[AB | D] 100x

__MARKING
ORIENATION =7,

TOP VIEW

4x |a]o020]/H[AB |[D BOTTOM VIEW

SIDE VIEW

‘ GAUGE PLANE

A A2 X
I,
~]oos|c } I‘ 8 m |

Al 0.20MIN. —

L
1.00REE
DETAIIA
BASE METAL
SECTION-B
SYMBOL|  MIN. NOM. MAX
NOTES A - - 1.20
AL 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PERABISLS82
A2 0.95 1.00 1.05
2. ALL DIMENSIONS ARE IN MILLIMETERS
D 16.00BSC
A DATUMS /B AND D TO BE DETERMINED AT DATUM PLANE H
D1 14.00BSC
4.  DIMENSIONSIDAND B DO NOT INCLUDE MOLD PROTRUSION
ALLOWABLE MOLD PROTRUSIQRESVM ON O AND B E 16.00BSC
DIMENSIONS El 1400BSC
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM L 045 | 0.60 | 0.75
OF THE PACKAGEDBRSMM.
N 100
6. SECTIONB
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.50BSC
LEAD BETWEBNOANDO.25MM FROM THE LEAD TIP b 017 022 027
7. AlIS DEFINED AS THE DISTANCE FROM THE SEATING PLANE b1 017 0.20 023
TO THE LOWEST POINT ON THE PACKAGE BODY
c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL
cl 0.09 013 0.16
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65. 104-Ball CTGEcCSHPackage

Dimensions in Millimeters

— /5 (Bl
I |
| ] | PIN A1 CORNER E]
§ 7 6 5,4 3 2 1I
® 000|000 &FA—7
00000000 8 |
t ®0000000]| ¢
®O0 00000 0O| b
E_' OO0 OIO OO0O0O| E |
[CRONONCHONONONGH NN
+O0-G-0-010-60-01 ¢ [v] -1 —- [
[ORONO] OIO OOO| H |
[CNONONOCHONONGRON I
[CEORONCI(CHONONGH NN
[ORONO] OIO OO0OO| L |
[ORONONOHONONONGH N
OO0 0000 ®@T—N—"
s H— \—¢b
- [oZ O x &
BOTTOM VIEW VAN TOP VIEW
A A,
// bbb|C 1 ‘.‘
[ |
& STaaa[c] ——L\dv—kfki—*c)—kd—k}k)—*d—kd-kj-b)—\d—\#l— 1
Ay
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED REF MIN. NOM. MAX.
1 DIMENSIONS AND TOLERANCES A 0.826 0.896 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 5.5 BSC
MAXIMUM SOLDER BALL DIAMETER, D 8.5BSC
PARALLEL TO PRIMARY DATUM C
M 4.55 BSC
PRIMARY DATJM| C AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL N 7.80 BSC
CROWNS OF THE SOLDER BALLS. S 0.305
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 asa 015
IS OPTIONAL.
bbb 0.20
7. JEDEC REFERENCE JEP95 DR 4.5 dd 0.10

*This Package Outline Drawing and related information apply to Cro&shiKk
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66. 120-Pin PQFP Package

Dimensions in Millimeters

TOP VIEW

AR b
11—— -4 [

SEATING
PLANE

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

b

r— b —‘ LEAD FINISH
I T
4

SECTION-B < o

b, —I

BASE METAL

NOTES

1. ODIMENSIONING AND TOLERANCING PERABISLY82
2. OALL DIMENSIONS ARE IN MILLIMETERS

A DATUMS AB AND D TO BE DETERMINED AT DATUM PLANE H
4.

O DIMENSION SIIAND E DO NOT INCLUDE MOLD PROTRUSION
ALLOWABLE MOLD PROTRU SI@2643ViM ON 0L AND B
DIMENSIONS

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

6. OSECTION-B
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEBNOANDO.25 MM FROM THE LEAD.TIP

7. O0AlIS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY

A EXACT SHAPE OF EACHCORNER IS OPTIONAL
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL

PIN1INDICATOR ] 025 [ ] AB [D]4x

BOTTOM VIEW

0.20MIN.

0° MIN

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

DETAILA"

0.130.30R

GAGE PLANE

(2] 010 [C

] o7
l— 160REF —

SYMBOL | MIN. NOM MAX
A - - 4.10
Al 0.25 - 0.50
n 3.20 3.40 3.60
D 31.20BSC
D1 28.00BSC
E 31.20BSC
EL 28.00BSC
L 0.73 | 0.88 1.03
N 120
e 0.80BSC
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. 121-Ball caBGA’ackage (9 mm x 9 mm Body)

Dimensions in Millimeters

BOTTOM VIEW

TOP VIEW

= LATTICE

S aaa]@9
El [o} A
| " \ |6_| \ , TAICORNER INDEX AREA
O0O00000000O0|
O00O0O000000O0| |
O0O000000O00O0|:
[ |00000000000] - |
‘ O0O00000000O0|:
660658 0000O0| - v[E _ _ _ _ E|
1 oooooioooooG .
O0O000DOOO0O| -«
Loooooéooooo J
El-@oooooooooo « !
f—-ébgoooc 000 &P
x /N
b o —
é & [2-15 Q[CTA[B] "
2 .05 @[C] SIDE VIEW A A
//] bbb | C | | ‘ * ‘
: BT = ESS '
ddd | C|
A e i
A
SYMBOL| MIN. NOM. MAX
A - - 1.10
NOTESUNLESS OTHERWISE SPECIFIED
Al 0.15 - -
1.  DIMENSIONS AND TOLERANCES o Py - —
PER ANSILY, 5M.
2. ALL DIMENSIONS ARE IN MILLIMETERS DIE 9.00 BSC
@ DIMENSIONbE IS MEASURED AT THE M/N 8.00 BSC
MAXIMUM SOLDER BALL DIAMETER S 0.00 BSC
PARALLEL TO PRIMARY DAT.UM C
PRIMARY DATUM C AND SEATING b 0.30 | 0.40 | 0.50
PLANE ARE DEFINED BY THE SPHERICAL o 0.80 BSC
CROWNS OF THE SOLDER BALLS
@ BILATERAL TOLERANCE ZONE IS APPLIED aaa 0.15
TO EACH SIDE OF THE PACKAGE BODY o0b 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL ddd 0.10
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68. 121-Ball csBGA Package
Dimensions in Millimeters
BOTTOM VIEW & Slem @9 5 TOP VIEW
PIN#1ID FIDUCIAL
LOCATED IN THIS AREA @ ~
, \
IR
AN
e

ax @ SIDE VIEW

A A

"

+

(GAVAGAUAGAUAGAUAUAEUN® EE

.15 C|A[B]
/o \[[= e /N
[2]ddd [C]

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSIL¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIOND" 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

IR

H

A

SYMBOL| MIN. NOM | MAX
A - - 1.00
AL 0.10 - -
2 - - 0.90
DE 6.00BSC
M/N 5.00BSC
b 020 | 025 | 030
e 0.50BSC

aaa - - 0.10
bbb ] - 0.10

ddd - - 0.10
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69. 121-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW

| Eﬂ
| 10 8 6 4 2 |
11 9 7 5 3 1
|
éoooo¢ooooe A
0O0000®OO00O0 B
ooooogooooo c
0O0000DMOO00O0 D
00000000000 .
—t-00006¢0006661+—  ([N]
00000QPOO00O0 G
{ 00000 POOOOO H
oJeleJeXoXoXoYoYoYoXo) 5
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  —

= LATTICE

TOP VIEW
“‘%

|
ZZR

|
] — [

|

|

|

[#]bbb_TC]
& 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 CroddXirand Certus-NX
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70. 121-Ball ucBGA Package
Dimensions in Millimeters
BOTTOM VIEW @ [S[aaa (4% & TOP VIEW
| ,_| | PIN#1 ID FIDUCIAL |_|
‘A Iﬂ, ~‘ LOCATED IN THIS\AREA |£| E
11 10 9 8 7 6 5 4 3 21 _ / \ ,
I /‘/ \ — \l,(
ooooo%é/ s _
—O 0000 B
- 00000 c
f 00000 0
00000
ooooo$ooooo 6
00000DO0O0OOO |
00000DO0O00O0 |} |
00000QPOOO00OO0 |«
00000d00OQRO |t L ‘
| /
|~ VAN
A A2
b @ —m| | [#/Tbbb_[C ] ‘ ‘
@.15 C|A]B] +
/3\ ® 505 ®[C

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIONb" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATyM 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

IR

Abm(w ] ‘

()UUUUUUUUUU—*

H

Ay
SIDE VIEW
SYMBOL| MIN. NOM. MAX
A - - 1.00
AL 0.10 i i
A2 - i 0.90
DIE 5.00 BSC
M/N 4.00BSC
b 020 | 025 | 030
e 0.40 BSC
aaa - - 0.10
bbb : i 0.10
ddd i i 0.10
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71. 128Pin PQFP Package

Dimensions in Millimeters

PIN1INDICATOR ] o25]c [ AB[D]4x

BOTTOM VIEW

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

SEE DETAIA' 020MIN

SEATING \

PLANE 0° MIN
~N-ax  — =]

IR Illlllmﬂﬁ@j)_ N A2

b

DETAILA"

0.130.30R

40200 [c|AB [D
013 GAGE PLANE
R'MIN
N[ o010 [C |
r—— b j LEAD FINISH M
' l— 1.60REF —
SECTION-8 c ol :
I | N ]
b —|
BASE METAL
SYMBOLU MIN. NOM MAX
NOTES A - - 4.10
1. ODIMENSIONING AND TOLERANCING PERABISLY82 Al 0.25 - 0.50
2. OALL DIMENSIONS ARE IN MILLIMETERS A2 320 3.40 3.60
A DATUMS AB AND D TO BE DETERMINED AT DATUM PLANE H D 31.20BSC
4.  ODIMENSIONSICAND B DO NOT INCLUDE MOLD PROTRUSION D1 28.00BSC
ALLOWABLE MOLD PROTRU SIQR6BVIM ON OL AND B E 31.20BSC
DIMENSIONS
El 28.00BSC
5. 0THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGEDES MM. L 0.73 | 0.88 | 1.03
6. OSECTION-B N 128
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.80BSC
LEAD BETWEBNOANDO0.25 MM FROM THE LEAD.TIP
b 0.29 - 0.45
7. O0AlIS DEFINED AS 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 QPTIONAL c 011 - 0.23
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL cl 0.11 0.15 0.19
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72.

128Pin LQFP Package

Dimensions in Millimeters

SIDE VIEW

PIN1INDICATOR

£ \]020]C] AB [D]

|- b

4 oo7 @‘C‘ A-B ‘D‘

LEAD FINISH

BASE METAL

SECTION-83

NOTES

1
2.

A\

DIMENSIONING AND TOLERANCING PERABISI982
ALL DIMENSIONS ARE IN MILLIMETERS
DATUMS A AND D TO BE DETERMINED AT DATUM RLANE H

DIMENSIONSILAND B DO NOT INCLUDE MOLD PROTRUSION
ALLOWABLE MOLD PROTRUSIQ26#VIM ON 1 AND B
DIMENSIONS

THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGEDBBMM.

SECTION-B
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEBN.OANDO.25 MM FROM THE LEAD.TIP

AL1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY

EXACT SHAPE OF EACH CORNER IS QPTIONAL

= LATTICE

BOTTOM VIEW

GAUGE PLANE

-0.25
+\ 18 \ !
Lo on/ |

0.20MIN. —=
L
1.00REF
DETAILA"

SIDE VIEW

SYMBOL|  MIN. NOM. MAX
A - - 160
AL 005 - 015
A2 135 1.40 145
D 1600BSC
DL 1400BSC
E 16.00BSC
B 1400BSC
L 045 ‘ 0.60 ‘ 075
N 128
e 040BSC
b 013 018 023
b1 013 016 019
c 0.09 015 0.20
cl 0.09 013 016
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73. 132-Ball csBGA Package Option 1: MachXO2, MachXO, LattieeXP2

Dimensions in Millimeters

TOP VIEW
BOTTOM VIEW &

ALBALLD.
IDENTIFIER j\
\

\

%

14 13 12 11 10 9 8

~
o
~
w

CLOOOOOOIl

O0O0000O0

O0O0O000O0
O00OO0OOO0OO0OOO
O0OO0O0OO0OO0OOOO0OO
O00O0O0O0OOOOO0O

© z 2z - x - T & Mmoo o ® »
E

e
ﬁf?
0000

A A,
A o //] bbb [ C % %
3 ? .05 M | ‘ *
[ 1 _
AN A N N A U A N N A N A N A N A N A A A )
| ddd [C * %
/N
SIDE VIEW A
NOTESUNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM MAX
A 0.90 1.23 1.35
1 DIMENSIONS AND TOLERANCES Al 015 i .
PER ANSL¥5M. :
a2 - - 1.10
2 ALL DIMENSIONS ARE IN MILLIMETERS
DE 8.00BSC
DIMENSIONY" IS MEASURED AT THE M/N 650 BSC
MAXIMUM SOLDER BALL DIAMETER :
PARALLEL TO PRIMARY DATUM C s 0.25BSC
PRIMARY DAT{M| C AND SEATING b 025 ‘ 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
ddd - - 0.08
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL
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74. 132-Ball csBGA Package Option 2: iICE40

Dimensions in Millimeters

BOTTOM VIEW

ALBALL.D.

| m |
M

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

0000000 OOOOOO

0000000000

=]

0000000

O 0O

rﬂ
OOOOOOO%OOOOOO

o

vz z -~ x> T 6 " mo o ® >

O O0O0O0OO0lbo
O0000000000O0OO0O

O

O0O0000®

4

b @ —m|

/3\ o [215 @ICTATE]

| eag——

2.08 M|C

IDENTIFIER N

TOP VIEW

\\
\

AR

AL AW AW AV AvAVAVAVAVAW AW A

&@M

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSIL¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIONb" 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 SOLDERBALLS

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL

I

| 1

SIDE VIEW As
SYMBOL| MIN. NOM MAX
A - - 1.00
Al 0.15 - -
A2 - - 0.85
DIE 8.00BSC
M/N 6.50BSC
S 0.25BSC
b 025 | 030 | 035
e 0.50BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08

FPGADS020538.5
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75. 132-Ball csBGA Package Option 3

Dimensions in Millimeters

BOTTOM VIEW

Ml

i

14131211109 8 7 6 5 4 3 2 1
1

$oooooooo
000000000
000000000
000
(sl 000

00O
—O0 00
#“ow-—Jf

000

(oXo)eYoXoXoXoJoXoXoXo o RoX0)
—O000000000000O®

O@OOOOOOOOOOOiﬁ

Als]

@0.15
$@m

S
[o]o

000
(oXoXe}
000
000

T

NOTES: UNLESS OTHERWISE SPECIFIED

IS OPTIONAL.

BERE-

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

MZTrXCITomMmMmoo o>
1Zr

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

JEDEC REFERENCE: JEP95 DR4.5

= LATTICE

TOP VIEW
(o[ aaa |(4X) @
PIN A1 CORNER Dl —{A]
[
[
- - - -
[
[
(N o/
A A
L

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
DIE 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
cce 0.20
ddd 0.08

*This Package Outline Drawing and related information iggpb MachXQ@ automotiveand MachX@ automotive
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76. 132-Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW éis e > TOP VIEW
| o LOCATED IN THi15 AREA B
| I \
EI 12 11 10 9 8 7 6 5 4 3 2 1
i 000000 A — gV
——© 00000 5
—1—©00000 ¢
B f 000000 N
00000 Z/E J/j
—O0000 ¢
* T~ o0doo 6656~ e I - - [E]
00000 00000 |u
000000000000 |
ooooooloooooo
000000000000 |t
oaoooooooooo M —
|
‘ - VAN
b @ —we| |
A A,
/\ o215 W[CIA[B] //]bbb |€ | | * ‘
3 3.05 ®|C +

/4\ I UUUUUUUUUUUL;
B[dad Ic] ‘ * * f

Ay
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. MAX.
A - - 1.00
1. DIMENSIONS AND TOLERANCES AL 0.10 - ]
PER ANSI| Y14.5M. '
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 6.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 4.40 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM C s 0.20 BSC
PRIMARY DATUM] C AND SEATING b 0.20 0.25 0.30
PLANE ARE DEFINED BY THE SPHERICAL 0.40 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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Pack Diagram
S ZLATTICE
77. 133Pin CPGA Package
Dimensions in Inches
SIDE VIEW
BOTTOM VIEW 145
b _ I ™ 070
T340 A ~[ 008 ]
PREEEECIPEEEEEE| | Lh—
OJOJOJOJOJOJOLOLOJOJOLOJOLO)} — o < s
oJoJoJoloJojojololololoJole; = ekicraue
©JOJO) OOEO —
.050 @@@ | @@@ —
" 000 OO =_f
—100e I OCIOIO) VN I
} @O ©@OE 1440 —
@O @O —
OO | O —_
@OeE OJOJO) —
L@@@@@@@I@@@@@@@ —
—s PDEPEOOEOEEEEEE®EE —
TPPOOOOPLEEEEEE 1 =
]
- — | 050 II — L %
.100
,_> = ] | 075
@  080MAX \ 045
SEATING PLANE
g 20 0215
BAs;gllSIETAL CT
SECTION-X
NOTES
1. DIMENSIONING AND TOLERANCING PERADMI Y
2. ALL DIMENSIONS ARE IN INCHES

DIMENSIONS D AND E MAY HAVE MATERIAL PROTRUSION OF
.006INCHES MAXIMUM ABOVE THE DIMEN SION SHOWN
NOT TO EXCEBD3INCHES MAXIMUM PER SIDE
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= LATTICE

78. 144-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

oooooo@/

©)
(@)
000
000

[O}®)

S

zZ - = - T o "™ mo o @ >

000000
000000
000000
000000

4

b @ —e| [-—
.15 cla[B]
/3\ ® [gos @[C

o

PIN#1 1D FIDUCIAL
LOCATED IN THIS AREA

//|bbb |C

SETVAN TOP VIEW
o]
B

VAN

| -
GACACACAVACAUAULACAUAUAY I

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSIL¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIORb" 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

I

[
/“\mddd Ic] ‘

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

Dimensions in Millimeters

Al CORNER
INDEX AREA

BOTTOM VIEW

21110 9 8 76 5 43 2 1

000000000000

d)OOO
[eJeJeXe)

T
00000000

000
000

) O (¢ 0o
00
00
00
00
00
00

Z r X “ T @@ T moOO @ >

.
b

b @—e ———

Q0000

O000|0O00000
OOOO(P,OOOOOO

(-)(bd)OOO

== LATTICE
O] aaa /5\ TOP VIEW
@x)
| @ -

(@]
[m]

A

M|C|A B A
s\ | o225 @clafB] A,
?.10 c A,
Tex Tc ] #
//|bbb |C / \ |
“ooooooTooToO
[ ddd [C
SIDE VIEW
NOTESUNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM MAX
1 DIMENSIONS AND TOLERANCES A 1.30 1.70 2.10
PER ANSIL¥.5M. Al 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS A2 0.30 0.50 0.70
B/C 11.00 1160 1220
DIMENSIOND" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER DE 1300BSC
PARALLEL TO PRIMARY DATUM C M/N 1100BSC
PRIMARY DATUM|C AND SEATING S 0.50BSC
PLANE ARE DEFINED BY THE SPHERICAL b 050 | 0.60 | 0.70
CROWNS OF THE SOLDER BALLS
e 1.00BSC
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 cee . . 0.35
IS OPTIONAL
ddd - - 0.20
© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
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80. 144-Pin LQFP/TQFP Package

Dimensions in Millimeters

PIN1INDICATOR

(020 C]

TOP VIEW

SEE DETAIR"

SDEVIEW |, [§ SEATING

LEAD FINISH

BASE METAL

SECTION8

NOTES

1. DIMENSIONING AND TOLERANCING PER4BI-S1982
2. ALL DIMENSIONS ARE IN MILLIMETERS
A DATUMS A8 AND D TO BE DETERMINED AT DATUM RPLANE H

4. DIMENSIONSLIAND B DO NOT INCLUDE MOLD PROTRUSION
ALLOWABLE MOLD PROTRUS Im26#8/M ON 0L AND B
DIMENSIONS

5.  THETOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGEDBSMM.

6. SECTIONB
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE
LEAD BETWEBNOANDO.25MM FROM THE LEAD.TIP

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

EXACT SHAPE OF EACH CORNER IS QPTIONAL

= LATTICE

A D]
[£[020[H[AB [D
(EL]
PLANE A

BOTTOM VIEW

GAUGE PLANE

)

£008 |C F B
Al 0.20MIN. —= 0-74
L
1.00REF
DETAILA"

SYMBOL|  MIN. NOM MAX
A - - 1.60
AL 0.05 - 0.15
A2 1.35 1.40 145
D 2200BSC
D1 20.00BSC
E 2200BSC
= 20.00BSC
L 0.45 ‘ 0.60 ‘ 0.75
N 144
e 0.50BSC
b 017 022 027
bl 017 0.20 023
c 0.09 0.15 0.20
cl 0.09 013 0.16
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Data Sheet

81. 160-Pin PQFP Package

Dimensions in Millimeters

PIN1INDICATOR

BOTTOM VIEW

(| 0.20| H AB |D|4x

SEE DETAIR" 0.20MIN.
SEATING _\
PLANE 0° MIN
~eax  —|—e]

TR Illlllllwmmm)_ A A

DETAILA"

b 2 0.130.30R
| 013@|[c[AaB [D
GAGE PLANE
o010 [C i
r— b ﬂ LEAD FINISH AL
SECTION-B ¢ d — 1e0rer
1 N ]
b, —I
BASE METAL
SYMBOL|  MIN. NOM MAX
NOTES A - - 4.10
1. ODIMENSIONING AND TOLERANCING PERABISLS2 Al 025 - 050
2. OALL DIMENSIONS ARE IN MILLIMETERS A2 320 340 3.60
/3\ DATUMS A8 AND D TO BE DETERMINED AT DATUM PLANE H b 3120BSC
4. ODIMENSIONSIAND E DO NOT INCLUDE MOLD PROTRUSION b1 28.00BSC
ALLOWABLE MOLD PROTRU SIQR/EMM ON DL AND & £ 31.20BSC
DIMENSIONS
Bl 28.00BSC
5. OTHE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGEDES MM. L 073 | 0388 | 103
6. OSECTION-B N 160
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 0.65BSC
LEAD BETW EEN.0 ANDO.25 MM FROM THE LEAD.TIP
b 022 - 040
7. 0ALIS DEFINEDAS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY b1 022 030 036
EXACT SHAPE OF EACH CORNER IS QPTIONAL c 011 - 0.23
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL ct 011 0.15 0.19
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82. 176:Pin LQFP/TQFP Package

Dimensions in Millimeters

TOP VIEW BOTTOM VIEW

PIN1INDICATOR
,N\Jo20[C] M]D]

r—@—> [£=[020 [H[AB [D

ﬁg MARKING E
= ORENTATION £V  [¢]
N

=] £ =

SEE DETAR"

Y GAUGE PLANE

=
A—l b
= SEATING PLANE A R

SIDE VIEW [ os @][c[aB [D]

008 [c B f
LEAD FINISH AL 0.20MIN. —= 07k
L
f 1.00REF
(o
DETAILA"
BASE METAL
SECTION-B
SYMBOL MIN. NOM. MAX
A - - 1.60
NOTES Al 0.05 - 0.15
1. DIMENSIONING AND TOLERANCING PERABSIOB2 A2 135 1.40 1.45
2. ALLDIMENSIONS ARE IN MILLIMETERS D 26.00BSC
A DATUMS /8 AND D TO BE DETERMINED AT DATUM PLANE H D1 24.00BSC
4. DIMENSIONSIBND & DO NOT INCLUDE MOLD PROTRUSION E 26.00BSC
ALLOWABLE MOLD PROTRUSID2643/M ON O AND & o 2400BSC
DIMENSIONS
L 0.45 ‘ 0.60 ‘ 0.75
5. THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGEREMM. N 176
6. SECTIONB e 0.50BSC
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE b 017 022 027
LEAD BETWEBNO AND0.25 MM FROM THE LEAD.TIP - i i
bl 017 0.20 0.23
7. ALIS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY c 0.09 0.15 0.20
EXACT SHAPE OF EACH CORNER IS OPTIONAL cl 0.09 013 0.16
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83. 184-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW

= LATTICE

& TOP VIEW
(4X)

| | AL BALL.D. .
@ IDENTIFIER \ @ ’5_@
1413121110 9 8 7 6 5 4 3 2 1 \\ I%
0
00000000000000 |A — |
000000000000 00 |8
00000000000000 |¢
0000000000000 0 |b
0000 0O 0000 |E
0000 0000 0000 |F
©0000000000000 |6
- 5000600660000000 |+ N - - - - [E]
0000 O0O0Ol0O0 0000 |3
0000 OO0 0000 |«
00000000000000 |t
00000000000000 |Mm
©000000l0000000 |N |
©00000Q000000Qe |pP —
I
Y Z ax &
b g A A
/\ > |25 GCATE] /bbb IC t i
3 .05 ®[C | }
1 _
AT
SIDE VIEW A
NOTESUNLESS OTHERWISE SPECIFIED SYMBO | MNN NOM MAX
A 120 135 150
1 DIMENSIONS AND TOLERANCES A 016 i i
PER ANSIL¥5M. :
I - - 1%
2, ALL DIMENSIONS ARE IN MILLIMETERS
DE 800BE
DIMENSIONb" IS MEASURED AT THE
& MAXIMUM SOLDER BALL DIAMETER M/N 6508
PARALLEL TO PRIMARY DATUM C S 025B%
PRIMARY DATUM C AND SEATING b 025 | 030 035
PLANE ARE DEFINED BY THE SPHERICAL O50BE
CROWNS OF THE SOLDER.BALLS e :
aea - - 010
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY biob - - 010
& EXACT SHAPE AND SIZE OF THIS FEATURE ddd . . 008

IS OPTIONAL
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84. 196-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW

A1 BALLI.D.

VAN
IDENTIFIER \ D

| ™} | D

413121110 9 8 7 6 5 4 3 2

T

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

000000000
000000000
000000000

000000000

000000000
0000000000
0000000

000000000
0000000000
00000000000
00000000000
00000000000

O
(@]
(@]
o

0000000
—rO0O00000
-@OOHOO?

O000000O | ¢
0000000 | «
OOOOO??

‘
.1——ooooooooo _|_
= \
1 i

ke A

¢15 [2.15 @[CIALB | #/]bbb JC I

¢ [8.08 M[C]
ddd [C
AN

—>‘

bsb

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 10.40BSC
PARALLEL TO PRIMARY DATPM C S 0.40BSC
PRIMARY DATUM] C AND SEATING b 0.45 | 0.50 | 055
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. e 0.80 BSC
aaa 0.15
BILATERAL TOLERANCE ZONE IS APPLIE
& 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

FCKAA tIFO1F3S hdzit AyS 5NI gAy/ASKYdE NBf F SR AYF2NXYIFGAZ2Y | L
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85. 196-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW & TOP VIEW
Al1BALL.D.
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cJojejooloXol[cXeXeXeXeXoe
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0000000000000
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/\ »[215 ®[CIAJS] 7Tobb [C ] P
3 $.08 M[C | | *
] _
AL A A A WA A O A U A U A U A N A ——
lddd [C ‘ * * *
& SIDE VIEW A
NOTESUNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM MAX
A - - 1.00
1 DIMENSIONS AND TOLERANCES ) }
PER ANSIL¥.5M. AL 0.15
Vi - - 0.85
2 ALL DIMENSIONS ARE IN MILLIMETERS
D'E 8.00BSC
DIMENSIONb" IS MEASURED AT THE M/N 6.50BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM C S 0.25BSC
PRIMARY DAT(IM| C AND SEATING b 0.25 | 0.30 | 0.35
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
ddd - - 0.08
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL
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Data Sheet

86. 208Ball ftBGA Package

Dimensions in Millimeters

BOTTOM VIEW @ TOP VIEW
)
| — | ALBALLD . —
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Ay
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[oNoNoNoNoNoNONONONONONONORONONG] D |
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coo0o0 0ooo F |
0000 0000 0000 | 6
— 16000 0000 0000 " e N B
56666000 ooool|s [Y | [£]
0000 ooloo 0000 K
oo0o0O0 ! 000O |t |
O00O0 | O0O0O0 M |
i 0000000000000 00O | N |
 c0000000l000000O0O p |
-6 0000000/00000000 | & |
{ oooqoooqﬂooooo o|—r1—1 |
| i
- - A
o
b @ —=il= A A,
/3\ - 125 @A) eI |
210 W|C I | i
—aaTe ‘ 'uuuuuuuuuuuuuuuu"T*
C
& ] SIDE VIEW A
NOTESUNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM MAX
A 1.25 1.40 1.55
1. DIMENSIONS AND TOLERANCES _ i
PER ANSI¥5M. Al 0.30
A2 - - 125
2. ALL DIMENSIONS ARE IN MILLIMETERS
DE 17.0BSC
DIMENSIONb" IS MEASURED AT THE
& MAXIMUM SOLDER BALL DIAMETER M/N 150BSC
PARALLEL TO PRIMARY DATUM C s 0.50BSC
PRIMARY DATUM C AND SEATING b 0.40 | 0.50 | 0.60
PLANE ARE DEFINED BY THE SPHERICAL LOBSC
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
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87. 208Ball fpBGA Package
Dimensions in Millimeters
A1 CORNER _
INDEX AREA
& TOP VIEW
N\ @9
BOTTOM VIEW IE' N
N f—— B —]
O000000000000000 |~
0000000000000 000 |®
0000000000000 000 |°©
0000000000000 000 |»
0000 Q00O |=
0000 Q000 |~
0000 0000 Q000 |¢
_____ —190000 ___ 0000 OO0O0O0 |+
[eXeXe)e) Ooloo Q000 |
} 0000 OOiOO Q0000 |«
0000 H O0Q0O0 |t
0000 | O0QO0 |™
Q0000000000000 0O (v
FOOOO0O00000000000O0 |*
rO0O0000000000000O0 |r
wOOOOOOO'OOOOO(P(PG) T
I
=
AN
b @—w —— 4X
.25 cla]s] A A,
/3\ @ 2.10 C #
// | bbb e / AN R j
“cooooooooooTooD O
ii [ ddd ‘ * *
SIDE VIEW
NOTESUNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM MAX
A 1.30 1.70 210
1 DIMENSIONS AND TOLERANCES
PER ANSLXEM. Al 0.30 0.50 0.70
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS
B/C 14.80 1530 15.80
DIMENSIORb" IS MEASURED AT THE D/E 17.00BSC
MAXIMUM SOLDER BALL DIAMETER ’
PARALLEL TO PRIMARY D M C M/N 15.00BSC
i E PRIMARY DATUM| C AND SEATING S 0.50BSC
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 cce - - 0.35
ddd - - 0.20
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Data Sheet

88. 208Pin PQFP Package

Dimensions in Millimeters

PIN1INDICATOR

BOTTOM VIEW

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

SEE DETAIA* 0.20MIN.
SEATING _\
PLANE 0° MIN
~ax  —{ =]

IIIIIIIIIIIIIIIIIIIIIIIIIIII [ IIIIIIIIIImnr)i 2 L

- A A

DETAILA"

0.080.25R

b
$[008 M[c[AaB [D
GAGE PLANE
N 008 |C f
r— b ﬂ LEAD FINISH Al
SECTIONB : 4 — La0Re
| N ]
by
BASE METAL
SYMBOL| MIN. NOM MAX
NOTES A - - 4.10
1. ODIMENSIONING AND TOLERANCING PERABISIS82 Al 025 - 050
2. OALL DIMENSIONS ARE IN MILLIMETERS A2 320 340 3.60
/A\ DATUMS A8 AND D TO BE DETERMINED AT DATUM PLANE H ° 3060BSC
4. 0DIMENSIONSIDAND E DO NOT INCLUDE MOLD PROTRUSION b1 2800BSC
ALLOWABLE MOLD PROTRU SIQBSIEMM ON OL AND & E 30.60BSC
DIMENSIONS
El 28.00BSC
5. OTHE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
OF THE PACKAGEDES MM. L 045 | 0.60 | 075
6. OSECTION-B N 208
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE e 050BSC
LEAD BETWEBN.0 AND0.25 MM FROM THE LEAD.TIP
b 017 - 027
7. 0ALIS 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 QPTIONAL c 0.09 - 020
EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL ct 0.09 0.12 0.16
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89. 225Ball ucBGA Package

Dimensions in Millimeters

BOTTOM VIEW 423 Sraawy /5 TOP VIEW
| M} | OGN e aren (o]
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0000000YO000000
0000000POOOOO0O0
0000000DO00000O0
0000000POOOO00O0
000ﬂooo OOTTOOO -
|
JL | — ] wlsN
I
b g A ,
[2.15 M[CJA[B] * *
/3\ e //]bbb_|C +
& daTc ‘ K)UUUUUUUUUUUUUL)ﬁf
Au
SIDE VIEW
NOTESUNLESS OTHERWISE SPECIFIED SYMBOL| MIN. NOM MAX
A - - 1.00
1. DIMENSIONS AND TOLERANCES . .
PER ANSIL¥.5M. Al 0.10
A2 - - 0.90
2. ALL DIMENSIONS ARE IN MILLIMETERS
DE 7.00BSC
DIMENSIONb" IS MEASURED AT THE
éiiEB MAXIMUM SOLDER BALL DIAMETER M/N 5.60BSC
PARALLEL TO PRIMARY DATYM C b 0.20 0.25 0.30
PRIMARY DATUM]C AND SEATING e 0.40BSC
PLANE ARE DEFINED BY THE SPHERICAL 0.10
CROWNS OF THE SOLDER BALLS aaa i i :
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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90. 237-Ball ftBGA Package

Dimensions in Millimeters

BOTTOM VIEW

= LATTICE
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325 M[CA
ﬂ”\ o [S20 G [ZBbb [C]

TOP \EW

El [:>

—_

AR/

A

i
1]

&Qddd C

NOTESUNLESS OTHERWISE SPECIFIED

DI DA

DIMENSIONS AND TOLERANCES
PER ANSIL%.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIONY" 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

DEPOPULATHBG TOL3R, 10G TOLOK,
ANDOF TOBL

'uuuuuuuuuuuuuuu_u'_—f

H

SIDE \BW
symBol MIN. | NOM | MAX
A 140 | 155 | 170
A | 030 - -
A2 : : 124
DE 17.0BSC
M/N 150BSC
S 0.50BSC
b 040 | 050 | 060
e 10BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 015
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Package Diagrams
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= LATTICE

91. 256-Ball ASG256/FOWLPackage

Dimensions in Millimeters

Z0)
Geee@[clA]B]

@b(n X
Al CORNER
IGI!I‘I!IZIII09|B765‘ 2

$ooooooJooo6go
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00000000000000
1 | 6000000000000
————$ooooooJoooooo
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00000000000000
1 00000000[0000006060
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00000000000000600
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00000000/000000600
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(¢]

Q000000

“ 2 vzErxclTommoooo >

- -

[~ — s

SECEE =

FCKAA

CBEB B

BOTTOM VIEW

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSIL¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIORL" 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

JEDE®EFERENCIERS DGA.18

tFO1F38 hdzit AyS

AL CORNER

1.2 3 4 56 7 8|9 10111213 141516

4™ vVzZEr-Xc|ITOTMMOO® >

________+_________

TOP VIEW

P4
J: i
Ol
SEATING PLANE
SYMBOL MIN. NOM | MAX
A - - 0.931
AL 0.206 - -
A2 063 | 0655 | 068
DIE 9.00BSC
M/N 7.50 BSC
s 0.25BSC
b 025 | 030 | 035
e 0.50 BSC
aaa - - 0.03
*ddd - - 0.05

THESE VALUES ARE BASED ON SUBCON CAPABILITY

5N} g XA BANIHBER NRESt I SR AYyTFT2NXIGAZ2Y
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= LATTICE

92. 256-Ball BBG/caBGA Packa@gption 1

Dimensions in Millimeters

4x
PIN A1 CORNER &
16 15141312 11 10 998 7 6 5 4 3 2 1

- HO0O0000000O00O00O000 A
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FHSO0O0O00O0O0000O0O0O0O0O0O c
CQOO0O0O0OOO0OOOOOOOO D
CQOO0O0O0OOO0OOOOOOOO t
CQOO0O0O0OOO0OOOOOOOO F
CQOO0O0O0O0OO0O0OOOOOOO G
D] +5385685085585586 + 0]
CQOO0O0O0O0OO0O0OOOOOOO K
CQOO0O0O0O0OO0O0OOOOOOO L
O00O0O00OOOOOOOOO M
CQOO0O0O0O0OO0O0OOOOOOO N
CQOO0O0O0OOO0OOOOOOOO P
CQOO0O0O0O0OO0O0OOOOOOO R
HSO000000000O0OOHEH T ij
7 — b o E
Deeel)
&l i 5 7
ESEREIE @
BOTTOM VIEW TOP VIEW
A A2
//]ccec | C ‘ | & V ¢
~/dad |c ‘ UUUUUUUUUUUUUUUL"—?F*
SIDE VIEW
A =
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. | MAX.
A 1.296 | 1.372 | 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 | 0962 | 1.042
DIMENSIONb IS MEASURED AT THE DIE 14.00 BSC
& MAXIMUM SOLDER BALL DIAMETER, PARALLEL DLEL 12.00 BSC
TO PRIMARY DATUM C ; 56
PRIMARY DATUM C AND SEATING PLACE ARE . 045 | 050 | 055
DEFINED BY THE SPHERICAL CROWNS OF THE SOLDER : : :
BALLS. e 0.80 BSC
@ BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDEaaa 0.15
OF THE PACKAGE BODY. cce 0.20
ddd 0.15
EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL:
eee 0.15
7 JEDEC REFERENCE2R2,_01 fff 0.08

FCKAA tFO1F3AS hdzif AyS 5NI gAy3 toy S NNRIFAYIRS Ra  AKE 2hNaY | G A 2y
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93.

256-BallBBGtaBGA Packageption 2

Dimensions in Millimeters

OM VIEW &
T 4 TOP VIEW

BO
Al CORNER
i [} | INDEXAREA -~ (o]
16 14 2 0 8 6 4 2 N
5 13 1 9 7 5 3 1 \
1 i )
®00000000D000000 @4 - &/
0000000000000 00O0 B
0000000000000 000 |¢
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0000000000000 0O0 |t
oooooooolooooooo0o0 F
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F® 00 0000000000000 H
* 0000000000000 00 |7 [N] - - - - I
ooooooooloooooooo K
000000000000 0000 |L
0000000000000 00O0 M
i 0000000000000 000O [N
I ®0000000lo0o000O0COO p
F® 0000000000000 0O0 |[Rr
OOOﬂooo?ooooo??Q——q——

NOT

BEBB-

*ThisP

= &

/o\ [o EEDIEE [7Tobb [ ot
[

2.08 M

'uuuuuuuuuuuuuuuu'_—*

AT I

SIDE VIEW A

ES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
DIMENSIONS AND TOLERANCES -
PER ANSI Y14.5M. A - 1.70
Al 0.25 - -
ALL DIMENSIONS ARE IN MILLIMETERS.
A2 0.65 - -
DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER, D/E 140BsC
PARALLEL TO PRIMARY DATUM C 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
EXACT SHAPE AND SIZE OF THIS FEATURE bbb i - 0.20
IS OPTIONAL. ddd - - 0.20

REFERENCE JEDE@NWE)VARIATION JIAB

ackage Outline Drawing and related information #ggtb MachX@, MachXQ, and ECPB".
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94. 256-Ball caBGA Package

Dimensions in Milmeters

= LATTICE

BOTTOM VIEW IOP VIEW
| ! | Al CORNER a0
= o INDEX AREA™ "\ (o] A
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f QQOHOOO?OOOOO??@ —_—r—l
~ R /
4X&
bo
[2.25 YC]A]B]
[2.10 MIC] A A
[IeTe] , . £
/2\ BT ‘ ' _1 1
A
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED
L BB A ToRANCES S | | on | i
2 ALL DIMENSIONS ARE IN MILLIMETERS A 131 13 148
‘ ' Al 03 041 046
DIMENSION "b" IS MEASURED AT THE
@ MAXIMUM SOLDER BALL DIAMETER, A2 0@ 092 1082
PARALLEL TO PRIMARY DATUM C DE 1700BS
PRIMARY DATUM| C AND SEATING M/N 1500B6
@ PLANE ARE DEFINED BY THE SPHERICAL S 05058
CROWNS OF THE SOLDER BALLS. :
b 06 | 03 | 0%
@ BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. e 100B6
EXACT SHAPE AND SIZE OF THIS FEATURE as 0
@ IS OPTIONAL. cT 020
7. JEDEC REFERENCE: JEP95 DR4.14 dad 020

*This package Outline Drawiragppliesto MachXO3BP4300HEFTG256.
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95. 256-Ball csfBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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TOP VIEW

S 4 @
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i Vi SAVAVAS A VA SAW AW AW AW AW A A w1 S —

&QCCC C

NOTESUNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSIL¥.5M.

ALL DIMENSIONS ARE IN MILLIMETERS

DIMENSIORb" 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

S>> -

H

SIDE VIEW A
SYMBOL MIN. NOM. MAX
A - - 1.00
Al 0.15 0.24 -
A2 - 0.66 -
D/'E 9.00BSC
M/N 7.50BSC
S 0.25BSC
b 025 | 030 | 035
e 0.50BSC
aaa 0.10
bbb 0.10
ccc 0.08
dad 0.15
eee 0.05
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96. 256-Ball CB@56/csfBGA Package

Dimensions in Millimeters

= LATTICE

BOTTOM VIEW & STeaa@[e] TOP VIEW
| o | o
16 14 12 10 8 6 4 2 ‘ PIN A1 CORNER li' ﬂ
| B 13 19 7 5 3 1 |
& & '
0000000000000 &—+ta - |
0000000000000 000 B |
0000000000000 |¢ !
0000000000000 000 D
0000000000000 00 |E |
5] 0000000000000 000 F .
0000000000000 |6 |
0000000000000 00 "o 4
\ 0000000000000 00 |[J
0000000000000 000 K |
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0000000000000 000 M |
\ 0000000000000 00D [N !
1 1 ®000000000000000 P
L ®000000000000000 |R |
l 0000000BD00®A®OO® T |
(M|
[
I w /A 7
MIE
o @]
AN LT
//|bbb|C | ‘ i
I
(i \ [2]ddd]c] TR _LLLL“T RS 1 ‘ t
[c]
A
SIDE VIEW
NOTESUNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX
1 DIMENSIONS AND TOLERANCES
PER ANSL¥.5M. A < S 1.327
Al 0.27 C C
2. ALL DIMENSIONS ARE IN MILLIMETERS 2 0812 c c
DIMENSIORD" IS MEASURED AT THE D/E 14.0 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM C M/N 12.0BSC
PRIMARY DATUM C AND SEATING S 0.40BSC
ii E PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS b 0.45 | 0.50 | 0.55
e 0.80BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY aaa C C 0.15
bbb C C 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL ddd C 0.20

REFERENCIEDEC JBBDR4.5

F This Package Outline Drawing and related information apply to kd¢K.
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97. 256-Ball CB@56/csfBGAPackage

Dimensions in Millimeters

BOTTOM VIEW TOP VIEW
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SIDE VIEW Au
NOTESUNLESS OTHERWISE SPECIFIED symeol MIN NOM MAX
1, DIMENSIONS AND TOLERANCES A - - 1.20
PER ANSIX5M.
Al 0.27 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS
A2 0.60 - -
VA Yo
PARALLEL TO PRIMARY DATUM C D'E 140BSC
PRIMARY DATUM C AND SEATING M/N 120BSC
PLANE ARE DEFINED BY THE SPHERICAL g 0.40BSC
CROWNS OF THE SOLDER BALLS :
& BILATERAL TOLERANCE ZONE IS APPLIED P 0.45 0.50 0.55
TO EACH SIDE OF THE PACKAGE BODY N 0.80BSC
EXACT SHAPE AND SIZE OF THIS FEATURE
@ IS OPTIONAL aaa - § 0.15
7. REFERENGEDECIERS5 DR4.5 bbb i} ) 0.20
ddd - - 0.20

F This Package Outline Drawing and related information appGetausPreNX.

© 2007-2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvmietatticesemi.com/legal
All other brand or product names are trademarks or registered trademarks of their respective holders. The specificativissraation herein are subject to change without notice.

FPGADS020538.5 102


http://www.latticesemi.com/legal

Package Diagrams ....LATTICE

Data Sheet

98. 256-Ball ftBGA Package Option 1: ispMACH 4000, MachXO, LatticeXP2

Dimensions in Millimeters

BOTTOM VIEW & TOP \BEW
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& SIDE \BW H
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NOTESUNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM MAX
A 1.25 1.40 1.55
1. DIMENSIONS AND TOLERANCES Al 0.30 i i
PER ANSIL¥.5M.
A2 - - 1.25
2. ALL DIMENSIONS ARE IN MILLIMETERS
DE 17.0BSC
DIMENSIONb" IS MEASURED AT THE M/N 150 BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM C s 0.50BSC
PRIMARY DATUM]| C AND SEATING b 0.40 | 050 | 0.60
PLANE ARE DEFINED BY THE SPHERICAL L00BSC
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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99. 256-Ball ftBGA Package Option 2: LatticeEZP3

Dimensions in Millimeters

BOTTOM VIEW
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SIDE VIEW A
NOTESUNLESS OTHERWISE SPECIFIED SYMBOL| MIN. NOM. MAX
A 1.30 1.70 2.10
1. DIMENSIONS AND TOLERANCES
PER ANSIL A Al 0.30 0.50 0.70
A2 1.40REF
2 ALL DIMENSIONS ARE IN MILLIMETERS
DE 17.0BSC
DIMENSIORb" IS MEASURED AT THE
@ MAXIMUM SOLDER BALL DIAMETER M/N 150BSC
PARALLEL TO PRIMARY DATUM C S 0.50BSC
PRIMARY DATUM C AND SEATING b 0.50 | 0.60 | 0.70
PLANE ARE DEFINED BY THE SPHERICAL L0BSC
CROWNS OF THE SOLDER.BALLS e :
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE dad . . 0.20
IS OPTIONAL
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100. 256-Ball ftBGA Package Option 3: MachX0O2

Dimensions in Millimeters

BOTTOM VIEW

& TOP VIEW
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SIDE VIEW Ay
NOTESUNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM. MAX
A 1.40 155 1.70
1. DIMENSIONS AND TOLERANCES _ )
PER ANSIL¥.5M. Al 0.30
A2 1.00 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS
DIE 17.0BSC
DIMENSIONb" IS MEASURED AT THE
@ MAXIMUM SOLDER BALL DIAMETER M/N 150BSC
PARALLEL TO PRIMARY DATUM C s 0.50BSC
PRIMARY DATUM] C AND SEATING b 0.40 | 0.50 | 0.60
PLANE ARE DEFINED BY THE SPHERICAL L0BSC
CROWNS OF THE SOLDER.BALLS e :
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE dad . . 0.12
IS OPTIONAL
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101. 256-Ball fpBGA Package

Dimensions in Millimeters

Al CORNER

TOP VIEW

BOTTOM VIEW TN @
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SIDE VIEW
NOTESUNLESS OTHERWISE SPECIFIED SYMBOL | MIN. NOM MAX
A 1.30 1.70 2.10
1 DIMENSIONS AND TOLERANCES AL 030 050 0.70
PER ANSL¥.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS
B/C 14.80 15.30 15.80
DIMENSIORb" IS MEASURED AT THE OE 1 700BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY D M C M/N 15.00BSC
i j PRIMARY DATUM|C AND SEATING S 0.50BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS b 050 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 cce - - 0.35
ddd - - 0.20
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102. 256-Ball SBGA Package

Dimensions in Millimeters

BOTTOM VIEW @9 & TOP VIEW
ALBALLD.
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Q [——
SIDE VIEW
A-A SECTION VIEW
NOTESUNLESS OTHERWISE SPECIFIED SYMBQ MIN. NOM MAX
A - - 1.70
1 DIMENSIONS AND TOLERANCES A 050 065 0.80
PER ANSIL¥.5M.
A2 0.80 0.90 1.00
2 ALL DIMENSIONS ARE IN MILLIMETERS
D/E 27.00BSC
DIMENSIONb" IS MEASURED AT THE M/N 2413BSC
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUYM C s 0.635BSC
PRIMARY DATUM] C AND SEATING b 0.60 | 0.75 | 0.90
PLANE ARE DEFINED BY THE SPHERICAL 127850
CROWNS OF THE SOLDER BALLS e -
0 025 . ;
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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103. 272-Ball BGA Package

Dimensions in Millimeters

BOTTOM VIEW @ @
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SIDE VIEW
NOTESUNLESS 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¥.5M. ’ : ’
A2 0.28 0.54 0.80
2, ALL DIMENSIONS ARE IN MILLIMETERS
B/C 23.80 24.30 24.80
DIMENSIONb" IS MEASURED AT THE OE 2700BSC
MAXIMUM SOLDER BALL DIAMETER :
PARALLEL TO PRIMARY DATYM C M/N 2413BSC
i j PRIMARY DAT{IM] C AND SEATING S 0.635BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS b 0.60 | 0.75 0.90
e 1.27BSC
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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104. 284-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW & TOP VIEW
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SIDE VIEW A,
NOTESUNLESS O THERWISE SPECIFIED SYMBOL | MIN. NOM MAX
A - - 1.00
1. DIMENSIONS AND TOLERANCES i _
PER ANSIL¥5M. Al 0.15
A2 - - 0.85
2. ALL DIMENSIONS ARE IN MILLIMETERS
DE 12.00BSC
DIMENSIORb" IS MEASURED AT THE
@ MAXIMUM SOLDER BALL DIAMETER M/N 1050BSC
PARALLEL TO PRIMARY DATUM C s 0.25BSC
PRIMARY DATUM| C AND SEATING b 0.25 | 031 | 037
PLANE ARE DEFINED BY THE SPHERICAL 0.50BSC
CROWNS OF THE SOLDERBALLS 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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105. 285Ball csfBGA Package

Dimensions in Millimeters
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