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Details

Product Status
Programmable Type
Delay Time tpd(1) Max
Voltage Supply - Internal
Number of Logic Elements/Blocks
Number of Macrocells
Number of Gates
Number of I/O

Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

Understanding Embedded - CPLDs (Complex
Programmable Logic Devices)

Embedded - CPLDs, or Complex Programmable Logic
Devices, are highly versatile digital logic devices used in
electronic systems. These programmable components are
designed to perform complex logical operations and can
be customized for specific applications. Unlike fixed-
function ICs, CPLDs offer the flexibility to reprogram their
configuration, making them an ideal choice for various
embedded systems. They consist of a set of logic gates anc
programmable interconnects, allowing designers to
implement complex logic circuits without needing custom
hardware.

Applications of Embedded - CPLDs

Obsolete

In System Programmable

7.5 ns
3V ~ 3.6V
10

-40°C ~ 85°C (TA)

Surface Mount

28-SSOP (0.209", 5.30mm Width)
28-SSOP

https://www.e-xfl.com/product-detail/lattice-semiconductor/ispgal22lv10-7Iki

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/ispgal22lv10-7lki-4479023
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-cplds-complex-programmable-logic-devices

= LATTICE

30-Ball WLSC Package

Dimensions in Millimeters

Package Diagrams
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SIDE VIEW A
Notes

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

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

Package Diagrams

36-Ball WLCS Package Option 1: iCE40 Ultra

Dimensions in Millimeters

BOTTOM VIEW
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NOTES:

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

2. ALL DIMENSIONS ARE

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

PARALLEL TO PRIMARY

/\ PRIMARY DATUM [C]AND
SPHERICAL CROWNS OF

/A BILATERAL TOLERANCE
PACKAGE BODY.

IN MILLIMETERS.

DATUM

SEATING PLANE ARE DEFINED BY THE

THE SOLDER BUMPS.

ZONE IS APPLIED TO EACH SIDE OF THE

PIN #1 ID FIDUCIAL

LOCATED IN THIS AREA

\
.

TOP VIEW
A\ (4%)

[

T

SIDE VIEW

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

E 2.078 BSC

D1 1.75 BSC

El 1.75 BSC

e 0.35 BSC

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

ccc 0.030

ddd 0.015

eee 0.050
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= LATTICE

Package Diagrams

49-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

DIDIID RN

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

T U U U U \J_____I_y.*

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

Package Diagrams

49-Ball ucBGA Package

Dimensions in Millimeters

| aaa | (4X) //Z\\ TOP VIEW

EXACT SHAPE AND SIZE OF THIS FEATURE

BOTTOM VIEW éiiEB
PIN #1 ID FIDUCIAL ﬂ
LOCATED IN THIS AREA
b .
7 6 5 32 1 //// \\ [’
| | N
) T )
@oo%&/ —
— O 00 B
| 000 c
T — CACRS. I D — !I - EI
f 000h00O0]| =
[0oXeXe) 8 (OXeXe) F
() —
voq‘oqo ‘ *
w N
I
b @ —w| |t A A,
[//Tepb [c | * *
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/1\ OACLVLLCLOL® Ri—
[ dad [c] * * 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 3.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 5 40 BSC
MAXIMUM SOLDER BALL DIAMETER :
PARALLEL TO PRIMARY DATUM b 0.20 0.25 0.30
PRIMARY DATUM [C| AND SEATING e 0.40 BSC
PLANE ARE DEFINED BY THE SPHERICAL B - 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

IS OPTIONAL.
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= LATTICE

Package Diagrams

64-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM [C| 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.

DIDIIDESE

/;\ O0UO000000__—_ — — —
[ ddd [c] ;

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

Package Diagrams

68-Pin PLCC Package

Dimensions in Inches

BOT

TOM VIEW

E3 E3
-
3
’
.
°| MIN| NOM| MAX
A | .65 | 172 | .180
Al| 09 | .105 | .120
A2 062 | - | 083 .
D | 985 | 990 | .995 o 0105 /N
DI1[ 950 | 954 | .958 i 0 {0075
D2 | 441 | 455 | 469 0125 /J% %
D3 s 0075 T
E | 985 | 990 | 995 } 018
E1| 950 | 954 | 958 013
E2 | 441 | 455 | 469 /N
375
53 o SECTION A-A
NOTES:

> BB B> -

>

ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y 14.5M-1982
ALL DIMENSIONS IN INCHES

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

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

TO BE MEASURED AT SEATING PLANE CONTACT POINT

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

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

DIMENSION APPLIES TO BASE METAL ONLY

[#]007 ®]H[A-B O[pE)]

D
D1 £&
©].007 Ol H[a-B B[DO)]
1[.002]A-B @] TOP VIEW
) o I PIN I ID ZONE
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/002 ] AaB O
STo07 Ol 25 GIoG) (VAPLACES
DETAIL "J"
/ D/E
SIDE VIEW

R ETE AN

C- ’ O [.004 | C
SEATING PLANE | A A | 020
(MIN)
le—D2E2 —=l=—D2E2
_A-B-
D-
032
s 2l @[H][AB @[pO)
IS
045 MIN.*
|
025 MIN. C- | SEATING PLANE
021
—— - —
013
[@To07 ®[c[aB ®[DB)]
DETAIL"J"  (TYP ALL SIDES)

43



= LATTICE

Package Diagrams

100-Ball fpBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

PRIMARY DATUM 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

'

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

D/E 11.00 BSC
M/N 9.00 BSC
S 0.50 BSC
b 0.40 0.55 0.70
e 1.00 BSC
aaa - - 0.20
bbb - - 0.25
ddd - - 0.20
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= LATTICE

121-Ball caBGA Package (9x9 mm Body)

Dimensions in Millimeters

Package Diagrams

>

BOTTOM VIEW TOP VIEW
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A
SYMBOL MIN. NOM. MAX.
A - - 1.10
NOTES: UNLESS OTHERWISE SPECIFIED
Al 0.15 - -
1. DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M. A2 0.55 - -
2. ALL DIMENSIONS ARE IN MILLIMETERS. D/E 9.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 8.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM C S 0.00 BSC
PRIMARY DATUM C AND SEATING b 0.30 | 0.40 | 0.50
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. e 0.80 BSC
BILATERAL TOLERANCE ZONE IS APPLIED 2aa 0.15
TO EACH SIDE OF THE PACKAGE BODY. :
bbb 0.20
& EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ddd O . :I_O
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= LATTICE

Package Diagrams

128-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

SEE DETAIL "A"

]
||||||||||n‘fr[[}_‘L

SEATING
PLANE
(N-4)X —=

T

b
Dlo.20®[c[a-B]D

LEAD FINISH

~— b __T
< Iy
b—

SECTION B - B

T
1

BASE METAL

NOTES:

1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982.

2.

o

ALL DIMENSIONS ARE IN MILLIMETERS.
A DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.

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

4.

o

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

o
o

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

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

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

A EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL.

BOTTOM VIEW

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

—I— 0.20 MIN.

0° MIN.
DETAIL "A"

0.13/0.30 R.

GAGE PLANE

N[ o.10[c f

0-7°
=— 1.60 REF
SYMBOL MIN. NOM. MAX.

A - - 4.10
Al 0.25 - 0.50
A2 3.20 3.40 3.60
D 31.20 BSC
D1 28.00 BSC
E 31.20 BSC
E1 28.00 BSC
L 0.73 | 0.88 | 1.03
N 128
e 0.80 BSC
b 0.29 - 0.45
bl 0.29 0.35 0.41
c 0.11 - 0.23
cl 0.11 0.15 0.19
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= LATTICE

Package Diagrams

196-Ball csBGA Package

Dimensions in Millimeters

BOTTOM VIEW
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zjsadwc é

NOTES: UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

IPIDAD R

< = S = *
SIDE VIEW ? il
SYMBOL MIN. NOM. MAX.
A - - 1.00
Al 0.15 - -
A2 - - 0.85
D/E 8.00 BSC
M/N 6.50 BSC
S 0.25 BSC
b 0.25 | 0.30 | 0.35
e 0.50 BSC
aaa - - 0.10
bbb - - 0.10
ddd - - 0.08
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= LATTICE

208-Ball fpBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER

INDEX AREA ““\\
\ & TOP VIEW

\ o]

BOTTOM VIEW
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[e]
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[e]
[e]
[¢]
(0]
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(@]
(@]
[e]
[e]
[¢]
©

-1 VAN

$-¢'25@D cla] A,
3 ?.10 ®][c A,
//|ccec |c
//Topb_[c / \ —
“cooooouoooooooans
SEEEE * ?
SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.30 1.70 2.10
1. DIMENSIONS AND TOLERANCES Al 0.30 0.50 0.70
PER ANSI Y14.5M.
A2 0.30 0.50 0.70
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 14.80 15.30 15.80
DIMENSION "b" IS MEASURED AT THE D/E 17.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 15.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 0 50 0 60 .70
CROWNS OF THE SOLDER BALLS. : : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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l.l. LATTI CE Package Diagrams

208-Pin PQFP Package

Dimensions in Millimeters

PIN 1 INDICATOR

TOP VIEW

-
2.

BOTTOM VIEW

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

SEE DETAIL "A" 0.20 MIN.
SEATING

PLANE
w-0)x —| |~—{e]

IR ) l!!___

b

DETAIL "A"

0.08/0.25 R.

GAGE PLANE

r— b —‘ LEAD FINISH N[ 0.08|C A'1 L

‘ f=— 1.30 REF .—=|
SECTION B - B c < cl
| 1
|
BASE METAL
SYMBOL MIN. NOM. MAX.
NOTES : N N B “ 10
1.0 DIMENSIONING AND TOLERANCING PER ANSI Y14.5 - 1982. Al 0.25 - 0.50
2.0 ALL DIMENSIONS ARE IN MILLIMETERS. A2 3.20 3.40 3.60
DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H. b 30.60 BSC
4.0 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. D1 28.00 BSC
ALLOWABLE MOLD PROTRUSION IS 0.254 MM ON D1 AND E1 5 30.60 BSC
DIMENSIONS.
El 28.00 BSC
5.0 THE TOP OF PACKAGE MAY BE SMALLER THAN THE BOTTOM
L 0.45 | 0.60 | 0.75
OF THE PACKAGE BY 0.15 MM.
6.0 SECTION B-B: N 208
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE o 0.50 BSC
LEAD BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
b 0.17 - 0.27
7.0 Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT ON THE PACKAGE BODY. bl 0.17 0.20 0.23
EXACT SHAPE OF EACH CORNER IS OPTIONAL. c 0.09 - 0.20
Zf& EXACT SHAPE OF EXPOSED HEATSINK IS OPTIONAL. cl 0.09 0.12 0.16
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= LATTICE

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

Dimensions in Millimeters

Package Diagrams
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-—I 4x @
A 2,
AN 7T o] {

! |_ 1

OO0 OO 000000000 0UUTU0
(| ddd | C ?
&

Ay

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 1.25 1.40 1.55
1. DIMENSIONS AND TOLERANCES INI 0.30 _ _
PER ANSI Y14.5M.
A2 - - 1.25
2. ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 17.0 BSC
DIMENSION "b" IS MEASURED AT THE M/N 15.0 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM IS 0.50 BSC
PRIMARY DATUM AND SEATING b 0.40 | 0.50 | 0.60
PLANE ARE DEFINED BY THE SPHERICAL 1.00 BSC
CROWNS OF THE SOLDER BALLS. € :
aaa - - 0.20
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. bbb - - 0.25
ddd - - 0.12
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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= LATTICE

Package Diagrams

256-Ball

Dimensions i

BOTTOM

SBGA Package

n Millimeters

VIEW
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TOP VIEW
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a, A,
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jni 1}
U000 0000U00000000U0U0
IVAC *
Q—{ [~m— a
C
SIDE VIEW
A-A SECTION VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A - - 1.70
DIMENSIONS AND TOLERANCES a1 0.50 0.65 0.80
PER ANSI Y14.5M.
A2 0.80 0.90 1.00
ALL DIMENSIONS ARE IN MILLIMETERS.
D/E 27.00 BSC
DIMENSION "b" IS MEASURED AT THE M/N 24.13 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM s 0.635 BSC
PRIMARY DATUM AND SEATING b 0.60 | 0.75 | 0.90
PLANE ARE DEFINED BY THE SPHERICAL 1 27 BSC
CROWNS OF THE SOLDER BALLS. € '
Q 0.25 - -
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. A4 0.10 - -
aaa - - 0.20
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. bbb - - 0.25
ddd - - 0.20
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Package Diagrams

756-Ball caBGA Package

Dimensions in Millimeters

BOTTOM VIEW

Al CORNER
INDEX AREA

) m |
| LI
32 30 28 26 24 22 20 18 16 14 12 10 8 2
|3; 29 27 25 23 21 19 1 15 13 11 9 7
loooo 00000 0000/0060 00000 0006\ r
0000 00000 00000000 00000 0000 B
00000 00000 00000000 00000 000O0O |[C
00000 00000 00000000 00000 0O0O0O0O D
00000 00000 00000000 00OOOO 00O0O0O |[E
00000 0000 00000000 0000 ©000O0O
ooo ooolooo oo0O ¢
000000 000000 B
0000000 0000000 [J
0000000 o ] 00 0000000 K
0000000 0O ojo o 0000000 |[L
oo oj0 o u
0000000 o0 o 0000000 (¥
0000000 oloo 0000000 P
0000000 olooooooo o©0o0o0o0o000 |r
0000000 oloo 0000000 T []
6000000 0j0 0 6600000 [U
0000000 ojo o 0000000 v
000000 ojo o 000000 |1
0000000 0000000000 0000000 Y
oo
0000000 0000000000000 0000000
0000000 olo 00 0000000
0000000 0000000
0000000 0000000
00 00 0000 0O AF
00000 000 00 0000 00 O 00000 |16
00000 00000 OO 0000 OO 00O 00000 AH
{ 00000 00000000000000000000 00000 [AJ
90000 00000000000000000000 00000 K
——1]©0000 O 0O OO OOl 0O OO 00O 00OOO [A
B] Ooﬁo o oo oo OT oo 0o o0o0o TTO&—H—M—-
b @
[@.15 c]a]B]
[8. 08 (]

NOTES:

DI

TOP VIEW

/bbb |C

BVAN

UNLESS OTHERWISE SPECIFIED

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

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

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

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.

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

1036-Ball ftSBGA Package

Dimensions in Millimeters

Al BALL I.D.

BOTTOM VIEW IDENTIFIER TOP VIEW
— (S aaa Jx)
| | Q
M D A
4 9 0 B X M N N OB X M R D W K W oMW F 6 42
5 4 v v s % w B o E s oa w5 v s 5 5 !
00000000000000000000000000000000000000000000 |A —
00000000000000000000000000000000000000000000 B
00000000000000000000000000000000000000000000 | C \
00000000000000000000000000000000000000000000 D
00000000000000000000000000000000000000000000 |E O
00000000000000000000000000000000000000000000 F
00000000000000000000000000000000000000000000 |G
0000000 0000000 H
0000000 0000000 |J
0000000 0000000 K
0000000 0000000 |L
0000000 0000000 M
0000000 0000000 N
0000000 0000000 P
0000000 0000000 (R
0000000 0000000 T
0000000 0000000 |U
0000000 0000000 v
0000000 0000000 (W
0000000 0000000 Y
0000000 0000000 | AA
Q0000 0000000 AB
* * 0000000 + 0000000 | AC E\I]
0000000 0000000 AD
0000000 0000000 | AE
0000000 0000000 AF
0000000 0000000 | AG
0000000 0000000 AH
0000000 0000000 |AJ
A 0000000 0000000 AK
0000000 0000000 | AL
0000000 0000000 AM
0000000 0000000 | AN
0000000 0000000 AP
0000000 0000000 | AR
0000000 0000000 AT
0000000 0000000 | AU
0000000000000 0000000 AV
0000000000000 0000000 | AW
0000000000000 0000000 AY
0000000000000 000000 BA
0000000000000 0000000 BB
0000000000000 000000 BC
* 00000000000 00000 BD —
El @
bg 4%
$-¢'.30.C.AE A
3 @.100D|c A, 7
//[obb _[c _ ‘
@ E— ‘ *
SIDE VIEW
A-A SECTION VIEW
SYMBOL MIN. NOM. MAX.
A - - 1.80
NOTES: UNLESS OTHERWISE SPECIFIED
Al 0.40 0.55 0.70
1. DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M. A2 0.90 0.98 1.10
D/E 45.00 BSC
2. ALL DIMENSIONS ARE IN MILLIMETERS.
M/N 43.00 BSC
DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER S 0.50 BSC
PARALLEL TO PRIMARY DATUM [C)
b 0.50 | 0.65 | 0.80
PRIMARY DATUM [C] AND SEATING e 1.00 BSC
PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS. Q 0.25 - -
BILATERAL TOLERANCE ZONE IS APPLIED Ad 0.10 - -
( : Y TO EACH SIDE OF THE PACKAGE BODY. aaa _ _ 0.20
@ EXACT SHAPE AND SIZE OF THIS FEATURE bbb - - 0.35
IS OPTIONAL.
ddd - - 0.20
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1152-Ball Ceramic fcBGA Package

Dimensions in Millimeters

Package Diagrams

Al CORNER & TOP VIEW

BOTTOM VIEW INDEX AREA

o @
B

I+
i
L

o I i AR

..E a
[@.10 @]c] As
//|ccc |c A,
//|bbb_|C [ |
‘ SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 4.00 4.60 5.20
1. DIMENSIONS AND TOLERANCES a1 0 30 0.50 0.70
PER ANSI Y14.5M.
A2 1.40 REF
2. ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 33.10 | 34.00 | 34.90
DIMENSION "b" IS MEASURED AT THE b/E 35.00 BSC
MAXIMUM SOLDER BALL DIAMETER,
PARALLEL TO PRIMARY DATUM M/N 33.00 BSC
PRIMARY DATUM AND SEATING S 0.50 BSC
PLANE ARE DEFINED BY THE SPHERICAL N 5 50 | o o0 | 0 70
CROWNS OF THE SOLDER BALLS. : : :
e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED
TO EACH SIDE OF THE PACKAGE BODY. aaa - - 0.20
bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL. ccc - - 0.35
ddd - - 0.20
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1704-Ball Organic fcBGA Package

Dimensions in Millimeters

Package Diagrams

ZCS TOP VIEW

BOTTOM VIEW L Comven o

a3 3 031 29 27 25 23 21 18 17 15 13 1 s 7 5 3 1

000000000000 000000000000000 A —T
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0000000000 ax
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I000000000000000000000| =
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000000000000000000000]| =
000000000000000000000 AV
0000000000000 00000000| #
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000000000000000000000
OOOOOOOOOOOOOOQQ 00 —f—r ——
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000000000000 0000000000000 00O0 000000000000
000000000000 0000000000000 00O0 000000000000
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o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

P

(1704X)

[2.25@[c[alz]
@]

a A
2
/] ccc [c J_A'J_

/bbb |C f 1

(ijiB tjddd o

SIDE VIEW

NOTES: UNLESS OTHERWISE SPECIFIED SYMBOL MIN. NOM. MAX.
A 2.55 2.90 3.25

Al 0.35 0.50 0.65

DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M.

A2 1.20 REF

ALL DIMENSIONS ARE IN MILLIMETERS.
B/C 41.70 | 42.00

42.30

DIMENSION "b" IS MEASURED AT THE
MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM - M/N 42.50 BSC

D/E 42 .50 BSC

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

e 1.00 BSC

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

bbb - - 0.25
EXACT SHAPE AND SIZE OF THIS FEATURE

IS OPTIONAL. ccc - = 0.35

DI

ddd - - 0.23
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1704-Ball Ceramic fcBGA Package

Dimensions in Millimeters

Package Diagrams

Al BALL I.D. TOP VIEW
IDENTIFIER
BOTTOM VIEW (4%)

£ D

Iﬂ; = 2
[od

o
o
o
o
o
o
o
o
00 o
00 o
00 o
00 00
i 388 00888
000 0000 oo O
000000000000 00000 00000 0000000000000
B R R
ga88adsadsaas0assaseinsaainsssassaassadas
0000000000000 OOOOO%OOOOO 0000000000000
0000000000000 OOOOO%OOOOO 0000000000000 A
0000000000000 00000 00000 0000 0000000
0000000000000 000000j000000 OOOO 000000
0000000000000 OOOOOOOOOOOO 0000000000000 ’
000000Q00000 OOOOO 00000 OOOOQQOOOOOO .
b¢——”<— ——I-——. - I__E
n@]ﬂ A
[2.10@)[c]
4X A,

//]ccc |c
//{bbb_|C

| b

SIDE VIEW
NOTES: UNLESS OTHERWISE SPECIFIED
SYMBOL MIN. NOM. MAX.
DIMENSIONS AND TOLERANCES A 4.30 4.80 5.30
PER ANST Y14.5M. a1 0.30 0.50 0.70
ALL DIMENSTONS ARE TN MILLIMETERS. A2 1.30 1.60 1.90
DIMENSION "b" IS MEASURED AT THE D/E 42.50 BSC
MAXIMUM SOLDER BALL DIAMETER M/N 41.00 BSC
PARALLEL TO PRIMARY DATUM
s 0.50 BSC

PRIMARY DATUM AND SEATING
PLANE ARE DEFINED BY THE SPHERICAL b 0.50 0.60 0.70
CROWNS OF THE SOLDER BALLS.

>BB

e 1.00 BSC
BILATERAL TOLERANCE ZONE IS APPLIED aaa - - 0.20
TO EACH SIDE OF THE PACKAGE BODY.
PACKAGE BODY INCLUDES SUBSTRATE AND LID. bbb - - 0.25
ccc - - 0.35
ddd - - 0.20
MAXIMUM OFFSET: 0.20 mm —

mhr

EXACT SHAPE AND SIZE OF THIS FEATURE
IS OPTIONAL.
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Package Diagrams

Date Version Change Summary
May 2009 02.0 Added new 256-ball caBGA and 256-ball fiBGA (Option A) packages.
Added 24-pin QFNS package diagram. Removed discontinued and obsolete packages
April 2009 01.9 (16 SOIC, 20 SOIC, 24 SOIC, 28 SOIC, 16 PDIP, 240 MQFP, 269 fcBGA, 304 MQFP, 600
SBGA).
December 2008 01.8 Added 32-pin QFNS, 48-pin QFNS and 64-pin QFNS package diagrams.
November 2008 01.7 Added 64-ball ucBGA and 132-ball ucBGA package diagrams.
April 2008 01.6 Added 64-ball csBGA and 144-ball csBGA package diagrams.
November 2007 01.5 Added 1152-ball fpBGA package diagram.
October 2007 01.4 Revised 1036 ftSBGA package diagram. Removed 1036 fpSBGA.
June 2007 01.3 Added 1036 ftSBGA package diagram.
January 2007 01.1 Added Marking Orientation text for all TQFP packages (1.0 mm and 1.4 mm thick).
October 2006 01.0 Added 64-pin TQFP and 1704-ball fcBGA package diagrams.

Previous Lattice releases.
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