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¢ package options

e pin compatibility

e design flexibility




e vertical migration

e space efficiency

e cost-effectiveness
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Advanced Packaging Solutions

With an increasing trend toward systems on a chip,
programmable logic device (PLD) vendors must supply
increasingly complex products that meet new levels of
I/0 density and performance. To address these needs, PLD
technology is advancing rapidly, allowing for more com-
plex logic to be placed in an ever smaller die area. Today,
entire digital subsystems can be implemented on a single
PLD. As this trend toward system integration continues
to drive the need for higher I/O counts in less board area,
space-saving packaging technology is becoming a more
critical factor. With an offering of complex, high-perfor-
mance device families based on its high-density FLEX®
and MAX® architectures, Altera has taken a leadership
role in packaging innovation for users of high-density
PLDs. These packaging solutions allow designers to fully
harness the power of programmable logic devices for

complex system integration.

Need for New Packaging Technologies

As increased system integration continues to drive the
trend toward higher pin counts, traditional packages such
as quad flat pack (QFP) packages can no longer provide
the required board area efficiency for devices requiring
greater than 240 pins. As shown in Figure 1, almost

50% of designs require more than 240 pins. The trend

toward higher pin count has led to

The popularity of ball-grid array (BGA) packages, along
with chip scale packages (CSP) and Flip Chip packages, is
on the rise because they offer higher pin counts in sig-
nificantly less board area than QFP packages. Also, BGA
packages are robust, provide improved manufacturability,
and have better thermal characteristics than most QFP

packages.

Figure 2. IC Package Type Usage
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Emergence of BGA Packages

At the forefront of packaging technologies, BGA pack-
ages have a distinct advantage in cost and ease of pro-
duction (Figure 3). They are inexpensive and do not
require any specialized manufacturing equipment. BGA
packages are quickly becoming the most preferred pack-
ages for high-density PLD designs because they support
high pin counts, easy handling, and volume manufactur-
ing. As a result, Altera has introduced numerous devices

in this package type.

Figure 3. Comparison of Packaging Solutions
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Altera has taken a leadership position in providing
advanced BGA packaging solutions. With the FineLine
BGA™ package, Altera offers the most space-efficient and
cost-effective packaging for high-pin-count devices in
the PLD industry. Figure 4 shows the various package

types with respect to package area and pin count.

Fineline BGA Packaging

Altera’s FineLine BGA strategy will provide a path for
support of future PLDs with pin counts in excess of
1,000 pins. FineLine BGA packages currently are avail-
able in 1.0-mm ball pitch, and in the future will be
offered in 0.8-mm and 0.5-mm ball pitch, supporting 1/0
count and board area requirements for system-level inte-

gration and the next generation of high-density PLDs.

Altera’s Commitment

Altera is committed to offering its customers program-
mable logic solutions that are at the forefront of
technology. At Altera, one of our goals is to improve
your time-to-market with the latest technologies and
package options so that our devices can meet your

needs today and in the future.

Figure 4. Fineline BGA Package Efficiency
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Altera Package Migration

Vertical Migration Capability Figure 5 illustrates a cross-package migration example in
Altera devices have been developed to offer maximum which you start your design in a 100-pin FinelLine BGA
design flexibility and ease of use. Package migration, and want the flexibility to move to a 256-pin Fineline

available in Altera’s MAX and FLEX product families, BGA for a higher 1/0 count in the future. Similarly, you

allows users to move freely from one device to another could start your design in the 256-pin FineLine BGA for

without the need to change board layout. This flexibility maximum prototyping flexibility and then choose to

enhances both ease of use and time-to-market. Vertical migrate to the 100-pin FineLine BGA for lower cost.

L . Either way, the SameFrame pin-out provides a new level
migration allows you to move your design from one

density device to another density device in the same of package migration flexibility.

package and pin count, enabling you to maintain the

same pin assignments while adding or removing logic Figure 5. Sameframe Pin-out Example

requirements. The following pages contain actual-size
photographs with dimensions for each package, as well

as information on vertical migration. Table 1 below

shows sample information on vertical migration; all

devices that support vertical migration are highlighted

in a common color.
Printed Circuit Board

Designed for 256-Pin BGA Package

Cross-Package Migration with
SameFrame Pin-out
In addition to vertical migration, Altera’s FineLine BGA U HE .
100-Pin 256-Pin
packages offer migration capability between packages Fineline FineLine
BGA BGA

with different ball counts. Altera’s innovative

SameFrame™ pin-out makes this flexibility possible. With

SameFrame pin-out, the layout of balls is such that the 100-Pin Fineline BGA Package 256-Pin Fineline BGA Package

(Reduced 1/O Count or (Increased 1/O Count or
smaller ball-count packages form a footprint-compatible Logic Requirements) Logic Requirements)
subset of the larger packages. This layout of balls gives
you the benefit of migrating from one FineLine BGA
package to another without having to re-layout your
board. By laying out the board for the “worst case”

FineLine BGA ball count, the designer maintains the
flexibility to choose from any density or FineLine BGA
ball count before the design is finalized.
Table 1. Sample Vertical Migration Table
Package Type FLEX 6000 FLEX 10KA FLEX 10KE
256-Pin EPF6010A EPF10K10A EPF10K30E
Fineline BGA EPF6016A EPFI0K30A | EPF10K50E
EPF6024A EPF10K100B
EPF10K100E

L
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Figure 6. Cross-Package Migration Example
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Faster Time-to-Market

Because the SameFrame pin-out allows a single PCB
layout to support multiple device density/package
combinations, you can now layout your board prior to
final device selection. This increased flexibility allows
you to concentrate on your design functionality rather

than focus on fitting your design in a particular device

O Common Power & Ground Pins ° : : : : : : : : or package.
(All FineLine BGA Packages) o000
00000000000
00000000000

Dual Cost Savings

SameFrame pin-out allows you to start with a larger

device for prototyping flexibility and migrate to a lower-

) . ) . ) density, lower-cost device for volume production. You
Figure 6 illustrates how the innovative concentric ball . . . ]
. ) . . also have the option to migrate from a higher pin-count
layout is achieved with the new packaging. The power )
o o package to a lower pin-count package to save even more.
and ground pins in yellow are common to all FineLine

BGA packages. With higher ball-count packages, more Table 2 shows devices offered in FineLine BGA packages.

power and ground pins are present, these pins are located Devices in the same color support cross-package

in each corner and are shown in green. migration.

Design Mi ion Flexibili . . .
esign Migration Flexibility Table 2. Altera Devices with SameFrame Pin-out
You can increase device den- Devices 100-Pin 256-Pin 484-Pin 672-Pin
. . FinelLine BGA Fineline BGA FinelLine BGA FinelLine BGA
sity and/or I/O count without
. . EPF10K10A 0
re-laying out your board. This
. . . . EPF10K30A 0 0
density and I/O pin migration
e . EPF10K50A 0
capability gives you addition-
. - EPF10K100A 0
al design flexibility beyond
. . EPF10K30E 0 O
what you can achieve with
) . . EPF10K50E O ]
vertical migration.
EPF10K100B 0
EPF10K100E 0 O
EPF10K130E 0 0
EPF10K200E 0
EPF10K250E 0
EPF6010A 0 0
EPF6016A [l il
EPF6024A 0
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100-Pin Fineline BGA, 1.0-mm Ball Pitch

Package Views at Actual Size

Top Boftom Side
Package Dimensions at Scale (Preliminary)
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Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type FLEX 6000
100-Pin EPF6010A

Note: Common color indicates pin migration. Within a given architecture, package migration across different Fineline BGA pin counts is also available.
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256-Pin Fineline BGA, 1.0-mm Ball Pitch

e

Package Views at Actual Size
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Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type FLEX 6000 FLEX 10KA FLEX 10KE
256-Pin EPF6010A EPF10K10A EPF10K30E
Fineline BGA EPF6016A EPF10K30A EPF10K50E
EPF6024A EPF10K100B
EPF10K100E

Note: Common color indicates pin migration. Within a given architecture, package migration across different Fineline BGA pin counts is also available.
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484-Pin Fineline BGA, 1.0-mm Ball Pitch

Package Views at Actual Size

T
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Package Dimensions at Scale (Preliminary)
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Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type | FLEX 10KA FLEX 10KE

484-Pin EPFIOK30A | EPF10K30E
Fineline BGA | gpr 0K 50V EPF10K50E
EPFIOK100A | EPF10K100E
EPF10K130E

Note: Common color indicates pin migration. Within a given architecture, package migration across different Fineline BGA pin counts is also available.
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Package Views

at Actual Size
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Supported Devices

Package Type | FLEX 10KE
672-Pin EPFTOKT130E
EPFTOK250E

Note: Common color indicates pin migration. Within a given architecture, package migration across different Fineline BGA pin counts is also available.
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225-Pin BGA, 1.5-mm Ball Pitch

Package Views at Actual Size

Top Boftom Side

Package Dimensions at Scale

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.
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Supported Devices

Package Type

225-Pin BGA

Note: Common color indicates pin migration.
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256-Pin BGA, 1.27-mm Ball Pitch

T

Package Views at Actual Size

e
Top Boftom Side
Package Dimensions at Scale
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Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type FLEX 6000

256-Pin BGA EPF6016
EPF6024A

Note: Common color indicates pin migration.
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356-Pin BGA, 1.27-mm Ball Pitch

Package Views at Actual Size

Top Boftom Side

Package Dimensions at Scale
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Supported Devices

FLEX 10K FLEX 10KA FLEX 10KE

EPF10K30 EPF10K30A EPFT1OK1OOE
EPF10K50 EPF10K50V
EPF10K100A

Package Type
356-Pin BGA

Note: Common color indicates pin migration.
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600-Pin BGA,

Package Views at Actual Size
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Package Dimensions at Scale
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Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type FLEX 10KA FLEX 10KE

600-Pin BGA EPF10K100A EPF10K200E
EPF10K130V
EPF10K250A

Note: Common color indicates pin migration.

Altera Corporation 13



32-Pin TQFP

Package Views at Actual Size

Top Boftom Side

Package Dimensions at Scale
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Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type | Configuration EPROM

32-Pin TQFP EPC1064
EPC1064V
EPC1441
EPC2

Note: Common color indicates pin migration.
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Package Views at Actual Size

44-Pin TQFP

Top Boftom Side
Package Dimensions at Scale
Pin 1
HHAAARAAHAN T,
() 0.0118 (0.30) (0.05)
H e 0.0158 (0.40) 005
=i — «— = Max. - ==
] :ﬂj7¢ ;7 “3 -7 X h
1 I \ 7 Detail A N
1 1 g N , N
] 1 N ~ See Detail A / \
o 1 / 0.0035 (0.09) || \
= —_—— / 0.0079 (0.20) %V& 0°-7° \\
- :I]:Ij i ' \
 —— T 1 |
0.0315 — 7
= (0.80) 2S¢ 0.0180 (0.45) '
S t 0.0295 (0.75)
0.039
\ Ref. /
IEELEEEEREL G D” )
\ /
0.390 (9.90) N 7
0398 (10.10) °0" ~ S N =

0.462 (11.75)

0482 (12.25)

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type

44-Pin TQFP

Note: Common color indicates pin migration.
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100-Pin TQFP

Package Views at Actual Size
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0.638 (16.20) BSC Sa-

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type FLEX 10KA
100-Pin TQFP EPF6010A EPF10K10A

Note: Common color indicates pin migration.
* No vertical migration.
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144-Pin TQFP

Package Views at Actual Size

i rer e rEzr R TER 3
144-Pins TQFP
Top Boftom Side
Package Dimensions at Scale
Indicates location
of Pin 1
0.0020 (0.05)
Pin 1 0.0059 (0.15)
\ AR ANARANA AL R ARA SRR RARALANA 0068
(7 N\ —>| - Max.
EH(e = 0.0067 (0.17) L (1.60) T T T~
=2 | ) L7 Detail A N
== ! ! ’ N
% N / / N
== See Detail A /" 0.0035 (0.09) \
== // 00079 (020) || %00_70 \\
S v v
== ! \
% ; M [
== . N 0.0177 (0.45) !
= 0.0295 (0.75) /
== ‘0039 /
== NN /
HHH B R E R AR et
0787 pscsg — ™~ ~
(20.00) q: --
0.866
“——————— ZzopBSCSt —————

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type FLEX 6000 FLEX 10K FLEX 10KA FLEX 10KE

144-Pin TQFP EPF6010A EPF10K10 EPF10K10A EPF10K30E
EPF6016 EPF10K20 EPF10K30A EPF10K50E
EPF6016A
EPF6024A

Note: Common color indicates pin migration.
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100-Pin PQFP

Package Views at Actual Size

T
Top Boftom Side
Package Dimensions at Scale 0134
0.667 (16.95) (3.40)
Pin 1 0.687 (17.44) 00098
(0.25)
- 1 —1
[ -
T [ ) T See Detail A
[ -
— Indicates location EI'J 0.0087 (0.22)
- of Pin 1 - f 0.0150 (0.38)
[ -
- -
0.904 (22.95) = -] 00256 e
0.923 (23.45) i r— (©065) ¢ - Detail A ~
=] =t . N
[ - / N
- / N
0.783 (19.90) ——] = , 0 — 7] e .
0.791 (20.10) ]| - / V \
[ - /
—— Fr | SN \\
- -
] Fr ! f \
% Fr . 00256 (0.65) |
— 00374 (0.95) !
= == \ 0o
[ - \ ,
- - N ,
N /
- - N ,
- Fr— N P
i o S -
0547 (13.90)
0555 (14.10)

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type
100-Pin PQFP

Note: Common color indicates pin migration.

18 Altera Corporation



160-Pin PQFP

Package Views at Actual Size

Top Boftom Side

Package Dimensions at Scale

Indicates location — &_10673 Max.
0.060 e of Pin 1 0010
v 2 Hﬁﬁﬁ/ 0(—6022;’ x 45° Chamfer 025 M-
)\\HHHHHHHH AR AR AR A AR AR ARAA RRARARR TP (3 Places) \
o - — _
. 7 =
Pin 1™ == B See Detail A
== =y
% % 0.009 (0.22) T T T~
E= ES 0.015(0.39) - Detail A ™«
o = N
= Eo 0.998 /
= + = @535 " / AN
== = 00045 \
= = (0.1143) 0°-8° \
= = \
= F= 10.0250 . )
% %4{ [ (0.635) Min. 7? \‘
E= = t | I
== E= 00256 0.020 (0.508)
== ES (065 o€ \\ ¥ 0,00 (0.762)
% % — v \ /
oS \ 7/
e e o125 17 . /
1.098 (27.90) 0.144 (3.67) Sl e

1.106 (28.10) ~ ~—_ -

1.219 (30.95)
1238 (31.45) -

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type
160-Pin PQFP

Note: Common color indicates pin migration.
* No pin migration.
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208-Pin PQFP

Package Views at Actual Size

208-Pin POFP

Top Boftom Side

Package Dimensions at Scale )
W Max.—>|

0.16: "7
‘ 1.195 (30.35)
0060 9 Goag o 0125620,
050 5 45¢ 1250
(1.52) 1.098 (27.90 0.010

| AR | | | ]

== Indicates location
O of Pin 1

o

See Detail A

o

.0067 (0.17)
106 (0.27) -

Detail A N
N
N
\
\
— 0°—7°\

/ 0.0045 ‘ 4’\/
ol

o
alg

\
, (0.1143) \
‘ |
L

|
\ 0.020 (0.50) |

[ ED 00197 Bsc . i 0.030(0.75) |
= Eo (050 \ 0016 /
[E= (0.40) Min- /
[ \

=i \ /
== \ /
==

~

il
R HHHHHHHHFE%HHHHHHHHHHHHHHH

i
R LS

0015 y 450 Chamfer

RHGHGGRG el R s RRHRRARIRGRGEREGS

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type FLEX 6000 FLEX 10K FLEX 10KA FLEX 10KE

208-Pin PQFP** EPF6016 EPF10K10 EPF10K10A EPF10K30E
EPF6016A EPF10K30A EPF10K50E
EPF6024A EPF10K100B

EPF10K100E

Note: Common color indicates pin migration.
* No pin migration.
** Pin migration available with 208-Pin RQFP package. See page 21.
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Package Views at Actual Size

208-Pin RQFP

Top Boftom Side
Package Dimensions at Scale
. 1195(30.35) o 0161 1oy, ) ‘e
1215 (30.85) @10)
iR S~
P 142 3.
(L52) X4 0010 .
) (o9 Mn——=1
9 il <l
7= O = =
Pin 1 == " Indicates location = See Detail A |
E= of Pin 1 Eo !
= = I
== Eo |
| = '
E= Eo
] Fo—F !
= = | o
% &S Metal ': e Detail A R
== =5 Heat Sink | 1 e A
= = ' ! 2
= == ! ,/ 0.0045 o-8h
% % ) : (0.1143) ‘k V; \\
% %;L7 BSC \ : )
== EC (050) ! 0,018 (0.46) )
= == : T 0026(066)
== e
% % | \\%Mm. //
S = : N /
= = I AN .
== S i AN .
= = See -
"~ 0015 45° Chamer hy

ARG ERARLLN R RGN

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

0.38) Typ. (3 Places)

Supported Devices

Package Type

208-Pin RQFP**

Note: Common color indicates pin migration.
** Pin migration available with 208-Pin PQFP package. See page 20.

Altera Corporation

FLEX 10K

EPF10K20
EPF10K30
EPF10K40
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240-Pin PQFP

Package Views at Actual Size

240-Pin PQFP

Top Boftom Side

Package Dimensions at Scale 0161

1352 (34.35) o
1.372 (34.85) -

0130 (330) |
1.256 (31.90) ¢ 0.138 (3.50)
1.264 (32.10) >4
0.060 4 450 6.010 \uo
(1.52) (0.25)

AR AR A A H A HA AR A A A A A A A H A HAH HR AR
N

e

Pin 1 See Detail A

Indicates location
of Pin 1

R G BH

== 0.0067 (0.17)
E= 0.0106 (0.27)

E=
=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

= == P

=i i) - =<

= Fo—1 ~ ~

= =] - ;

E= =5 P Detail A N

= E=

[ e 7 N

= =] ,

o i) N
= E= ; \
= E=

e E= / — 0P 70 \
= = / 0.0045 \
= == . NI

E= :mj:'J / (0.1143) \
= Eo—r | \
= ==

E= ECH. o |
== e 2 BSC | |
E= ES (0.50) \ 0.018 (0.46) ,
= E=

= == \ 1 0.026 (0.66) ,
= ==

= == \ %&105) Min. ,
== == N

== =] /
o — \ 7/
= E=

=i =] N 7

= == N L,

= E= N

= E= -

o e ~ -

= =5 ~ - ~

= == - _ _ -

=i =) - -

E= ==

e T Y SE oo

(038) ~ 1yp_ (3 Places)

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type FLEX 6000 FLEX 10KA FLEX 10KE
240-Pin PQFP**| EPF6016 EPF10K30A EPFTOKS50E
EPF6024A EPF10K100B
EPF10K100E
EPFTOKT30E

Note: Common color indicates pin migration.
** Pin migration available with 240-Pin RQFP package. See page 23.
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Package Views

at Actual Size

Top

Bottom

240-Pin RQFP

Side

Package Dimen

sions at Scale

‘ L2030, (@.10) M- ‘k
1.372 (34.85) 0 0130330 __|
1256 BLO0) o 0.138 (3.50)
0060 1 1,264 (32.10) o010
»[(152) 0.25) Min-
/\l\ AR AR AR R AR AR AR AR AR AR AR AR R R AR ARARF AR AR o
Pi”/; O gﬂ?ﬁ tfs o See Detail A

0 1 A A W A AL

e R

Rl s e ARl R

R B RRBRGl RE

0.015 » 45° Chamfer

0-38)  Typ. (3 Places)

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

= B e
-t Detail A S
7
Metal - , N \
Heat Sink / \
| , | o8
0.0045
4{ // (0.1143) "] T \\
— | \
00197 ! ; !
(050) B¢ [ 0.018(046) |
\ T 0.026 (0.66)
\' _0.016 /
\ 0.40) MM /
/
/

Supported Devices

Package Type FLEX 10K FLEX 10KA FLEX 10KE
240-Pin RQFP** EPF10K20 EPF10K50V EPF10K200E
EPF10K30 EPF10K100A EPF10K250E
EPF10K40
EPF10K50
EPF10K70

Note: Common color indicates pin migration.
** Pin migration available with 240-Pin PQFP package. See page 22.

Altera Corporation
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304-Pin RQFP

Package Views at Actual Size

Top Boftom Side

Package Dimensions at Scale

0.177

‘ 1.667 (42.35) Max—sl -~
1687 (@2.85) o0 (4.50)
0.146 (3.70
| 1.571 (39.90) 0146 370) _,|
1579 (40.10) o9 0.154 (3.90)
0010
0.25) Min.
\
|
Indicates location == 7
E— E=
O of Pin 1 O E
E=
E= See Detail A
E=
E=
00067 (0.17)
0.0106 (0.27)
! -7 Detail A N
. N
Metal ’ N
il /
Heat Sink | , N
/ |«— 0° - 7° \
\
/ 0.004(0.09) _ ||,
Es—r / 0.008 (0.20) L
E= T | \
B8 0051 |
Eo 00197 T R et
ES (050 °5C i aagfeh
E= \ ,
E= \ T —f |
B= 0016, . 0.016 (0.40)
E= \ (0.40) M- 0.024 (0.60) /
E= W ,
E= \ ,
== \ ,
== N ,
E= R B
E= N B
E= R ~

Note: Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only.

Supported Devices

Package Type
304-Pin RQFP

Note: Common color indicates pin migration.
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20-Pin PLCC

Package Views at Actual Size

o » erm

Top Boftom Side

Package Dimensions at Scale

Pin 1 -0 -
x45 ) ~
1) \ e See Detail A 7 Detail A N
°© 0042 1.07) 4 N % .
0 0.043(1.22) . ) //0010 N
% > 0.013 (0.33) / mMax.a ‘k 0020 \\
H 0021 (053) 4599 (7.37) I — ©508) " |
il 0.026 (0.66) . 0.320 (8.13) / |
) — I
0.032 (0.81) § |
©81) ¥ I 1 \ 0.025 (0.64) ,‘
L 0350(889) o | a‘ ‘k 0.050 L‘ . 0090 (2.29) ‘\ 0.040 (1.14)
0.356 (9.04) ~ @.27) 0.120 (3.04) . /
/
L 0385078) ( *‘ - Sl ' !
0.395 (10.03) ' ' \ N ’
7/
N N e

Note: Controlling measurement is in inches. Millimeter measurements (shown in parentheses) are for reference only.

Supported Devices

Package Type | Configuration EPROM

20-Pin PLCC EPC1064
EPC1064V
EPC1213
EPC1441
EPC1

EPC2

Note: Common color indicates pin migration.
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44-Pin PLCC

Package Views at Actual Size

Top Boftom Side

Package Dimensions at Scale

; See Detail A
0.045 4o Pin1 0500 per 5 / o
114 -~ - =~
( ) \ o l 4 o < . ~
@) R L - Detail A N
. ; , .
0 0 \ ) / N
0 0l 0.042 (1.07) / \
1 i 0.048 (1.22) 0590 (14.99)  / N
t J 0630 (16.00) / 0010 | e
H H | (©254) | o020,
0 0 | (0.508) \
0 0 0.013 (0.33) | |
E % 0.021 (0.53) | I
I
. I | s \ 0.025(064) - |
T i — t \ 0.045(1.14) ",
v \ ,
L | | | | 0.026 (0.66) \‘ \ ,
0.032 (0.81) a‘ | 0020 0 N 7
0.650 (16.51) (0.508) N B
0.656 (16.66) I . 0090229 S -
0685 (17.39) ¢ 0.120(3.05) --
0.695 (17.65) ) 0.165 (4.19)
0.180 (4.57)

Note: Controlling measurement is in inches. Millimeter measurements (shown in parentheses) are for reference only.

Supported Devices

Package Type
44-Pin PLCC

Note: Common color indicates pin migration.
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84-Pin PLCC

Package Views at Actual Size

Top Boftom Side

Package Dimensions at Scale

0.042 (1.07)
0.056 (1.42)
0.045 0.042 (1.07) RN See Detail A
(1143) x45° Pin 1 0.048 (1.22) -
( o i N S
d Indicates relative H T = e Detail A N
q location of Pin 1 , N
: / \
f / 0020
i 22 Min. \
i J e Max.—»‘ ‘FA o509 "™
i 1.090 (27.69) k !
i 1130 (28.70) ! '
I [ 0025 (064)
q \ 0.045 (1.14)
I I
i ! /
d \ /
i N /
i } N ,
i v | E )| o033y .
f 1 7 0.021 (0.53) N ~
.
e I \‘ S T -7
150 (29.20 0.050 ‘ L 0.026 (0660) | || |, 0020
ﬁgs Ezg.ui q- (.27 BSC™ 0.032 (0.813) (0.508)
1.185 (30.09) 100 0.090 (2.29)
1195 (30.35) >0 (@5.0)Re" s 0.130 (3.30)
‘ 0.165 (4.19)
— e
0.200 (5.08)
Note: Controlling measurement is in inches. Millimeter measurements (shown in parentheses) are for reference only.
Supported Devices
Package Type FLEX 10K
84-Pin PLCC EPF10K10

Note: Common color indicates pin migration.
* No vertical migration.
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8-Pin PDIP

Package Views at Actual Size

= ) mm

Top Boftom Side

Package Dimensions at Scale

0.300 (7.62)
0.325 (8.26)
0.130
0.360 (9.14) 0.100 (3.30)
r—" 0.380 (9.65) @54 25 04137; Max. —
i e e (4.32)
[} [ \
0.240 (6.10) ! { .
0.260 (6.60) T 1
T I T o] 0.015 . L 0.008(020) | oo
. : 0.055 (1.40) 0.012 (0.30
- ‘* Pin 1 0381 " 0065165  0.125(3.18) ©30
0.027 (0.686) 0.135 (3.43) 0.300
0.037 (0.940) |l 0.016 (0.406) (7.62)

0.020 (0.508)

Note: Controlling measurement is in inches. Millimeter measurements (shown in parentheses) are for reference only.

Supported Devices

Package Type | Configuration EPROM

8-Pin PDIP EPC1064
EPC1064V
EPC1213
EPC1441
EPC1

Note: Common color indicates pin migration.
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403-Pin PGA

Package Views at Actual Size

—
Top Boftom Side
Package Dimensions at Scale
0.050 + 0.005
—f | @zrzo12n
1.960£0.019 Sq. 1.800 e 0008 1
(49.78 £ 0.48) @572 SO (0.20)
0050 Typ.
( ) AU'ooooooooo ooooooooo‘ 0.100 (G
AT 096200202 C02C 02 40C0C0 %% %P0 s BSC = l
ol APAR 0. 00 00 000[00 0000 000 (2.54) = v
Al 0 00 OO0 OO O O 0 O 0 O 00 00 O =
AM 00000 0.0-.0-.0]0.0
AL| o o0 o 000 ¢ 0 T
AK O _0_O
. . AH AJ OOOOOO
Indicates location ‘AR AG 2020200
; AE
of Pin A1 AD AC 020%%
AB 000
AA| 0000
Y 20 001820002
¥ U ogogogo ° (0.46+0.05) —&
R | 0ol0 0 0 o
P ] 0%0%% o :L
M 0-0-0
L 0_O0_O (e} T
K 000
3 | o0 o
H G OOOOOO (e}
Fe 2220, I Standoff
D | 026262 (4 Places)
B .O (o]
\ J A 4
1357 91113151719212325 27293133 3537 0.090 £ 0.009 L
Indicates location 27476 8 1012714 16182022 24 26 2630 3234 36 (2.29%0.229)
i i 0.020
of Pin A1 (not a pin) ©051) Rad. Typ. L 0.180 + 0.010
(4 Places) (4.572+0.254)
Note: Controlling measurement is in inches. Millimeter measurements (shown in parentheses) are for reference only.
Supported Devices
Package Type | FLEX 10K
403-Pin PGA EPF10K50
Note: Common color indicates pin migration.
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503-Pin PGA

Package Views at Actual Size

AITERAY

503-Pin PGA

Top Bottom Side
o .
Package Dimensions at Scale
2260£0015
(57.40+0.381) ~9"
16000012 o 2,100 ) 0.180 + 0,010
(40.64 £ 0.304) T Eaa o T ?élgg‘()) BSC (4.572 + 0.254)
15000010 o 1,095+ 0.011 ) 0.145
(38,10 +0.254) * (278120279 0050 Lo Gog M 1
N 1.27)
— 0050
[ BB BC| 95°2:%°4 %% 020200 %° o7y DiaTyp.
|« Ay BA | 050000 000,00,0,0,0f0,0.0,0.0,90:0,0,0.0f (1.27)
AV AW Ooooooéoo 0%C0%%%0202C 2 AL, oéoooooo—iT T i
P ; AU| 00 0@ 0 o 0@ 00
/nfdgatji location ATAR | oSo%co 2000 1 f
in T
’ A | e e
AK A 26°:% %2
AH 0 _0_O [e)e)
AFAG [ ©59505° 0626202 =
AL AE | ogogoco 0000000 B ooso002 o
‘AB AC] 020000 0%0%% 1.334 +0.014 BE= (©46:0051 %
v QIA %6250 %626%2 (33.88 + 3.56) = |
\Y2 0 0 O 0 0 O
U | o000 0000 =
Th | Sofeles Sobotes = f
PN OOOOOOO OOOOOOO
,\KAL OOOOOOO 0 0 0 O
J 0000
H 000 000,
FE | CoSosee ot e o0 ot S ab e reores | Standort 1
pE '6°6%6°60°%6%6%%6 %0 %6 020 020’0 0’0 0 %0 (4 Places)
Cc 00 0000000000000 0000O0O00
B 0 000000000 0 000000000
L A ® O0O00O0O0O0O0O0O00OO0O0ODO0O0O0OD0OO00O0
; ; 1.3 5 7 91113151719212325 2729 3133353739 4143
Indicates location 274768 101214 16 1820 22 24 26 2830 32 34 36 3840 42 0020 i T 0.038 0966) _||_|
of Pin A1 (not a pin) (51) o Typ 0.048 (1.22)
(4 Places) 0.050 £0.005

Note: Controlling measurement is in inches. Millimeter measurements (shown in parentheses) are for reference only.

(1.27£0.127)

f

0.008 +0.005
(020+0.127)

Supported Devices

FLEX 10K

EPF10K70
EPF10K100

Package Type
503-Pin PGA

Note: Common color indicates pin migration.
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Package Views at Actual Size

Bottom

i

o

0
2]

s

Package Dimensions at Scale

2460015
(62.484 +0.381) 9" 230
160012 o GBa2) 0.1
(40.64+0.3048) °% T BSC
154001 N 1,015 +0.01 005
(@8.1:0258) o0 (25.781 £ 0.254) az
N BG l
BF
- ik :
o BB T
. BA v|© [CNeNeNeXol(eNeNeNoNo) T
Indicates aw oo =
location of A1 2:: ar| ©
i [®)
(not a pin) A :; &
AL k| &
Al
AG AH
2 Al & 1.45 +0.015
ac A0, (36.83 £ 0.381)
NI S
w M (o) (o)
v
RT|Se X
b
A
k| %
J
GH o f.
F ) (s
E b | |~ Standoff
L8 |0 (4 Places)
L

Note: Controlling measurement is in inches.

2 4 6 8/10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
13 5 79 1113151719 21 23 25 27 29 31 33 35 37 39 4143 45 47

Indicates quadrant

containing location A1

Millimeter measurements (shown in parentheses) are for reference only.

BSC

o . 0183001
(4572 0.254)
ows |
@683) T
= o005
1.27) Dia. Typ
E _oosxoo
E= (04572:00508)
008 goca e
(1.016)
0.05+0.005

(1.27£0.127)

0.008 +0.005
. 0.008+0.005_
(0.2032 % 0.127)

Supported Devices

Package Type

FLEX 10KA

FLEX 10KE

599-Pin PGA

EPF10K130V
EPF10K250A

EPF10K200E
EPF10K250E

Note: Common color indicates pin migration.

Altera Corporation
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Supported Devices for Other Altera Packages

Package Type Package Type
44-Pin PQFP 160-Pin PGA
192-Pin PGA
Package Type
68-Pin PLCC
Package Type
232-Pin PGA
Package Type
280-Pin PGA

Note: Common color indicates pin migration.

Device Package Dimension Formats

Formats Used for Package Outline Dimensions Abbreviations Used for Package Outline Dimensions
min. inches (min. millimeters) BSC  Basic. Represents theoretical exact dimensions or dimension target.
.inch . millimet
max. inches max. millimeters) Min.  Minimum dimension specified.
or
nominal inches + tolerance Max.  Maximum dimension specified.
(nominal millimeers + tolerance) Ref. Reference. Represents dimension for reference use only. This value
or is not a device specification.
'|”n.c¢ BSC, Min., Max., Ref., Typ., R, Dia., Sq. Typ.  Typical. Provided as a general value. This value is not a device
(millimeters) specification.
Device Package Type R Radius. Represents curve dimension.
Dia.  Diameter. Represents curve dimension.
P:  Plastic dual in-line (PDIP)
L: Plastic J-lead chip carrier (PLCC) Sq. Square. Indicates a square feature for a package with equal length
T.  Thin plastic quad flat pack (TQFP) and width dimensions.
Q: Plastic quad flat pack (PQFP)
R:  Power quad flat pack (RQFP)
G: Ceramic pin-grid array (PGA)
B: Ball-grid array (BGA)
F:  Fineline ball-grid array (Fineline BGA)
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Device Package Guide

MAX 7000 Family Page FLEX 6000 Family Page Page
EPM7032/V/S/AE 44-Pin PLCC 26 EPF6010A 100-Pin TQFP 16 EPF10K30 240-Pin RQFP 23
EPM7032/V/S/AE 44-Pin TQFP 15 EPF6010A 144-Pin TQFP 17 EPF10K30A 240-Pin PQFP 22
EPM7032AE 44-Pin PQFP 32 EPF6010A 100-Pin Fineline BGA 6 EPF10K30A/E 256-Pin Fineline BGA 7
EPM7064/S/AE 44-Pin PLCC 26 EPF6010A 256-Pin Fineline BGA 7 EPF10K30/A 356-Pin BGA 12
EPM7064/S/AE 44-Pin TQFP 15 EPF6016A 100-Pin TQFP 16 EPF10K30A/E 484-Pin Fineline BGA 8
EPM7064AE 68-Pin PLCC 32 EPF6016A 100-Pin Fineline BGA 6 EPF10K40 208-Pin RQFP 21
EPM7064/S/AE 84-Pin PLCC 27 EPF6016/A 144-Pin TQFP 17 EPF10K40 240-Pin RQFP 23
EPM7064 100-Pin PQFP 18 EPF6016/A 208-Pin PQFP 20 EPF10K50E 144-Pin TQFP 17
EPM7064S/AE 100-Pin TQFP 16 EPF6016 240-Pin PQFP 22 EPF10K50E 208-Pin PQFP 20
EPM7064AE 100-Pin Fineline BGA 6 EPF6016 256-Pin BGA 11 EPF10K50E 240-Pin PQFP 22
EPM7096 68-Pin PLCC 32 EPF6016A 256-Pin Fineline BGA 7 EPF10K50/V 240-Pin RQFP 23
EPM7096 84-Pin PLCC 27 EPF6024A 144-Pin TQFP 17 EPF10K50E 256-Pin Fineline BGA 7
EPM7096 100-Pin PQFP 18 EPF6024A 208-Pin PQFP 20 EPF10K50/V 356-Pin BGA 12
EPM7128E/S/A 84-Pin PLCC 27 EPF6024A 240-Pin PQFP 22 EPF10K50 403-Pin PGA 29
EPM7128E/S 100-Pin PQFP 18 EPF6024A 256-Pin BGA 11 EPF10K50V/E 484-Pin Fineline BGA 8
EPM7128S/A 100-Pin TQFP 16 EPF6024A 256-Pin Fineline BGA 7 EPF10K70 240-Pin RQFP 23
EPM7128A 100-Pin Fineline BGA 6 EPF10K70 503-Pin PGA 30
EPM7128A 144-Pin TQFP 17 FLEX 8000 Family EPF10K100B/E 208-Pin PQFP 20
EPM7128E/S 160-Pin PQFP 19 EPF10K100B/E 240-Pin PQFP 22
EPM7128A 256-Pin Fineline BGA 7 EPF8282A 84-Pin PLCC 27 EPF10K100A 240-Pin RQFP 23
EPM7160E/S 84-Pin PLCC 27 EPF8282A/AV 100-Pin TQFP 16 EPF10K100B/E 256-Pin Fineline BGA 7
EPM7160E/S 100-Pin PQFP 18 EPF8452A 84-Pin PLCC 27 EPF10K100A/E 356-Pin BGA 12
EPM7160S 100-Pin TQFP 16 EPF8452A 100-Pin TQFP 16 EPF10K100A/E 484-Pin Fineline BGA 8
EPM7160E/S 160-Pin PQFP 19 EPF8452A 160-Pin PQFP 19 EPF10K100 503-Pin PGA 30
EPM7192E/S 160-Pin PQFP 19 EPF8452A 160-Pin PGA 32 EPF10K100A 600-Pin BGA 13
EPM7192E 160-Pin PGA 32 EPF8636A 84-Pin PLCC 27 EPF10K130E 240-Pin PQFP 22
EPM7256A 100-Pin TQFP 16 EPF8636A 160-Pin PQFP 19 EPF10K130E 484-Pin Fineline BGA 8
EPM7256A 144-Pin TQFP 17 EPF8636A 192-Pin PGA 32 EPF10K130V 599-Pin PGA 31
EPM7256E 160-Pin PQFP 19 EPF8636A 208-Pin PQFP 20 EPF10K130V 600-Pin BGA 13
EPM7256E 192-Pin PGA 32 EPF8820A 144-Pin TQFP 17 EPF10K130E 672-Pin Fineline BGA 9
EPM7256S/A 208-Pin PQFP 20 EPF8820A 160-Pin PQFP 19 EPF10K200E 240-Pin RQFP 23
EPM7256E/S 208-Pin RQFP 21 EPF8820A 192-Pin PGA 32 EPF10K200E 599-Pin PGA 31
EPM7256A 100-Pin Fineline BGA 6 EPF8820A 208-Pin PQFP 20 EPF10K200E 600-Pin BGA 13
EPM7256A 256-Pin Fineline BGA 7 EPF8820A 208-Pin RQFP 21 EPF10K200E 672-Pin Fineline BGA 9
EPM7384AE 144-Pin TQFP 17 EPF8820A 225-Pin BGA 10 EPF10K250E 240-Pin RQFP 23
EPM7384AE 208-Pin PQFP 20 EPF81188A 208-Pin PQFP 20 EPF10K250A/E 599-Pin PGA 31
EPM7384AE 256-Pin Fineline BGA 7 EPF81188A 232-Pin PGA 32 EPF10K250A 600-Pin BGA 13
EPM7512AE 144-Pin TQFP 17 EPF81188A 240-Pin PQFP 22 EPF10K250E 672-Pin Fineline BGA 9
EPM7512AE 208-Pin PQFP 20 EPF81188A 240-Pin RQFP 23
EPM7512AE 256-Pin Fineline BGA 7 EPF81500A 240-Pin PQFP 22 Configuration EPROM Family

EPF81500A 240-Pin RQFP 23
MAX 9000 Family EPF81500A 280-Pin PGA 32 EPC1064/V 8-Pin. PDIP 28

EPF81500A 304-Pin RQFP 24 EPC1064/V 20-Pin PLCC 25
EPM9320/A 84-Pin PLCC 27 EPC1064/V 32-Pin TQFP 14
EPM9320/A 208-Pin RQFP 21 FLEX10K Family EPC1213 8-Pin PDIP 28
EPM9320 280-Pin PGA 32 EPC1213 20-Pin PLCC 25
EPM9320/A 356-Pin BGA 12 EPF10K10 84-Pin PLCC 27 EPC1441 8-Pin PDIP 28
EPM9400 84-Pin PLCC 27 EPF10KT0A 100-Pin TQFP 16 EPC1441 20-Pin PLCC 25
EPM9400 208-Pin RQFP 21 EPF10K10/A 144-Pin TQFP 17 EPC1441 32-Pin TQFP 14
EPM9400 240-Pin RQFP 23 EPF10K10/A 208-Pin PQFP 20 EPC1 8-Pin PDIP 28
EPM9480/A 208-Pin RQFP 21 EPF10K10A 256-Pin Fineline BGA 7 EPC1 20-Pin PLCC 25
EPM9480/A 240-Pin RQFP 23 EPF10K20 144-Pin TQFP 17 EPC2 20-Pin PLCC 25
EPM9560/A 208-Pin RQFP 21 EPF10K20 208-Pin RQFP 21 EPC2 32-Pin TQFP 14
EPM9560/A 240-Pin RQFP 23 EPF10K20 240-Pin RQFP 23
EPM9560 280-Pin PGA 32 EPF10K30A/E 144-Pin TQFP 17
EPM9560 304-Pin RQFP 24 EPF10K30 208-Pin RQFP 21
EPM9560/A 356-Pin BGA 12 EPF10K30A/E 208-Pin PQFP 20
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