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Altera® devices:

Lead materials
Thermal resistance
Package weights
Package outlines

Data Sheet

This data sheet provides the following package information for all

In this data sheet, packages are listed in order of ascending pin count.

Lead Materials

Table 1 shows the available package types, package acronyms, lead

materials, and lead finishes for all Altera device packages.

Table 1. Altera Device Lead Materials

Package Type Package Lead Material Lead Finish Note (1)
Acronym
Ceramic dual in-line CerDIP Alloy 42 Solder dip
Plastic dual in-line PDIP Copper Solder plate
Ceramic J-lead chip carrier JLCC Alloy 42 Solder dip
Plastic J-lead chip carrier PLCC Copper Solder plate
Ceramic pin-grid array Note (2) PGA Alloy 42 Gold over nickel plate
Plastic small-outline SolC Copper Solder plate
integrated circuit
Ceramic quad flat pack CQFP Alloy 42 Tin plate: 100-pin commercial
Solder dip: 208-pin
Plastic quad flat pack PQFP Copper Solder plate
Plastic thin quad flat pack TQFP Copper Solder plate
Power quad flat pack RQFP Copper Solder plate
Ball-grid array BGA Tin-lead alloy (63/37) |-

Note:

(1) Solder dip lead finishes are 60/40 typical, and solder plate lead finished are 85/15 typical.
(2) Anindustry-standard lead glass called T-187 (lead oxide glass) is used to seal PGA packages. This material is
manufactured by Sumitomo Corporation.

Altera Corporation

A-DS-PKG-07
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Thermal Tables 2 through 9 provide 8;, (junction-to-ambient thermal resistance)
. and 6;c (junction-to-case thermal resistance) values for Altera FLEX® 10K,
Resistance FLEX 8000, FLEX 6000, MAX® 9000, MAX 7000, MAX 5000, Classic™, and

Configuration EPROM devices.

Table 2. Thermal Resistance of FLEX 10K Devices (Part 1 of2) Notes (1), (2)

Device Pin Package | B3¢ (° C/W) | 634 (° C/W) | 834 (° C/W) | B34 (° C/W) | 834 (° C/W)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPF10K10 84 |PLCC 11 35 23 18 14
EPF10K10A 144 |TQFP 9 33 26 22 20
208 |PQFP 7 35 24 18 14
EPF10K20 144 |TQFP 9 33 26 22 20
208 |RQFP 2 18 12 9
240 |RQFP 2 20 13 10
EPF10K30 144 |TQFP 9 33 26 22 20
EPF10K30A 208 |PQFP 7 35 24 18 14
EPF10K30B RQFP 2 18 12 9 7
240 |PQFP 7 30 22 17 14
RQFP 2 20 13 10 8
256 |BGA 6 28 22 20 19
356 |BGA 7 30 22 17 14
EPF10K40 208 |RQFP 2 18 12 9
240 |RQFP 2 20 13 10 8
EPF10K50 208 |PQFP 7 35 24 18 14
EPF10K50V 240 |PQFP 7 30 22 17 14
EPF10K50B RQFP 2 20 13 10 8
256 |BGA 6 28 22 20 19
356 |BGA 2 15 12 9 8
403 |PGA 3 12 10 8
PGA, Note (3) 3 10 8 6
EPF10K70 240 |RQFP 2 20 13 10 8
503 |PGA 1 8 7 6 4
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Table 2. Thermal Resistance of FLEX 10K Devices (Part2 of 2) Notes (1), (2)
Device Pin Package B;c (° C/W) | B34 (° CIW) | B34 (° C/W) | B34 (° C/W) | B34 (° C/W)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPF10K100 208 PQFP 7 35 24 18 14
EPF10K100A | 240 |PQFP 7 30 22 17 14
EPF10K1008 RQFP 2 20 13 10 8
256 BGA 6 28 22 20 19
356 BGA 2 15 12 9 8
503 PGA 1 8 7 6 4
PGA, Note (3) 1 6 4 3
PGA, Note (4) - 2 - - -
599 PGA 1 8 7 6 4
600 BGA 2 13 10 8 7
EPF10K130V 599 PGA 1 8 7 6 4
600 BGA 2 13 10 8 7
EPF10K180B 240 RQFP 2 20 13 10 8
356 BGA 2 15 12 9 8
600 |BGA 2 13 10 8 7
EPF10K250A 356 BGA 2 15 12 9 8
EPF10K250B | 599 |PGA 1 8 7 6 4
600 BGA 2 13 10 8 7
Notes:
(1) Bold type designates measured values. FLEX 10K and FLEX 10KB devices are not measured.
(2) Thermal resistance values for FLEX 10KA and FLEX 10KB devices are preliminary.
(3) Attached pin-fin heat sink.
(4) Attached motor driven fan heat sink.
Table 3. Thermal Resistance of FLEX 8000 Devices (Part1of2) Note (1)
Device Pin Count | Package | 6;c (° C/W) | 835 (° C/W) | 835 (° C/W) | B34 (° C/W) | B34 (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPF8282 84 PLCC 11 35 23 18 14
EPF8282A 100 TQFP 10 44 38 34 31
EPF8282AV
EPF8452 84 PLCC 11 35 23 18 14
EPF8452A 100 TQFP 10 44 38 34 31
160 PQFP 7 35 26 20 16
160 PGA 6 20 13 10 8
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Table 3. Thermal Resistance of FLEX 8000 Devices (Part2 of2) Note (1)
EPF8636 84 PLCC 11 35 23 18 14
EPF8636A 160 PQFP 6 20 13 10 8
192 PGA 6 16 11 8 6
208 PQFP 7 35 24 18 14
208 RQFP 2 18 12 9 7
EPF8820 144 TQFP 9 33 26 22 20
EPF8820A 160 PQFP 6 20 13 10 8
192 PGA 6 16 11 8 6
208 PQFP 7 35 24 18 14
208 RQFP 2 18 12 9 7
225 BGA 6 28 19 14 11
EPF81188 208 PQFP 7 35 24 18 14
EPF81188A 232 PGA 2 14 10 7 5
240 PQFP 7 30 22 17 14
240 RQFP 2 20 13 10 8
EPF81500 240 PQFP 7 30 22 17 14
EPF81500A 240 RQFP 2 20 13 10
280 PGA 2 14 10 7
304 RQFP 1 20 13 10
Note:
(1) Bold type designates measured values.
Table 4. Thermal Resistance of FLEX 6000 Devices
Device Pin Count | Package | 8;c(° C/W) | 834 (° C/W) | B35 (° C/W) | B35 (° C/W) | B34 (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPF6016 144 TQFP 9 33 26 22 20
EPF6016A 208 PQFP 7 35 24 18 14
240 PQFP 7 30 22 17 14
256 BGA 6 28 22 20 19
EPF6024A 144 TQFP 9 33 26 22 20
208 PQFP 7 35 24 18 14
240 PQFP 7 30 22 17 14
256 BGA 6 28 22 20 19
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Table 5. Thermal Resistance of MAX 9000 Devices

Notes (1), (2)

Device Pin Count | Package | 8;c (° C/W) | 634 (° C/W) | B34 (° C/W) | B35 (° C/W) | B34 (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPM9320 84 PLCC 11 35 23 18 14
EPM9320A 208 RQFP 2 18 12 7
280 PGA 2 14 10 5
356 BGA 2 15 12 8
EPM9400 84 PLCC 11 35 23 18 14
208 RQFP 2 18 12 9 7
240 RQFP 2 20 13 10 8
EPM9480 208 RQFP 2 18 12 9 7
EPM9480A 240 RQFP 2 20 13 10 8
EPM9560 208 RQFP 2 18 12 9 7
EPM9560A 240 RQFP 2 20 13 10 8
280 PGA 2 14 10 7 5
304 RQFP 1 20 13 10 8
356 BGA 2 15 12 9 8
Note:
(1) Bold type designates measured values.
(2) Thermal resistance values for MAX 9000 devices are preliminary.
Table 6. Thermal Resistance of MAX 7000 Devices (Part 1 of 2)  Notes (1), (2)
Device Pin Count | Package | B;5c (° C/W) | 855 (° C/W) | B35 (° C/W) | B34 (° C/W) | B34 (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPM7032 44 PLCC 9 52 45 41 36
EPM7032S PQFP 18 63 55 48 43
EPM7032A
TQFP 19 64 56 50 45
EPM7032V 44 PLCC 9 52 45 41 36
TQFP 19 64 56 50 45
EPM7064 44 PLCC 11 35 23 18 14
EPM7064S TQFP 10 44 38 34 31
EPM7064A
68 PLCC 12 44 33 25 20
84 PLCC 11 35 23 18 14
100 PQFP 11 50 43 38 34
TQFP 10 44 38 34 31
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Table 6. Thermal Resistance of MAX 7000 Devices (Part 2 of 2)

Note (1), (2)

Device Pin Count | Package | 85c (°C/W) [ B34 (° C/W) | B34 (° C/W) | B34 (° C/W) | B34 (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.

EPM7096 68 JLce 12 48 39 28 22
PLCC 12 44 33 25 20
84 JLce 4 30 22 16 10
PLCC 11 35 23 18 14
100 PQFP 11 50 43 38 34
EPM7128E 84 PLCC 11 35 23 18 14
EPM7128S 100 TQFP 10 44 38 34 31
EPM7128A PQFP 11 50 43 38 34
144 TQFP 33 26 22 20
160 PQFP 35 26 20 16
EPM7160E 84 PLCC 11 35 23 18 14
EPM7160S 100 PQFP 11 50 43 38 34
160 PQFP 7 35 26 20 16
EPM7192E 160 PGA 6 20 13 10 8
EPM7192S PQFP 7 35 26 20 16
EPM7256E 100 TQFP 10 44 38 34 31
EPM7256S 144 TQFP 9 33 26 22 20
EPM7256A 160 PGA 6 20 13 10 8
PQFP 7 35 26 20 16
192 PGA 6 16 11 8 6
208 PQFP 7 35 24 18 14
RQFP 2 18 12 9 7
256 BGA 6 28 22 20 19
EPM7384A 144 TQFP 9 33 26 22 20
208 PQFP 7 35 24 18 14
256 BGA 6 28 22 20 19
EPM7512A 144 TQFP 9 33 26 22 20
208 PQFP 7 35 24 18 14
256 BGA 6 28 22 20 19
EPM71024A 208 PQFP 7 35 24 18 14
256 BGA 6 28 22 20 19

Notes:

(1) Bold type designates measured values.

(2) Thermal resistance values for MAX 7000A devices are preliminary.
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Altera Corporation

Table 7. Thermal Resistance of MAX 5000 Devices  Note (1)

Device Pin Count Package 0;c (° C/IW) 64 (° C/IW)

EPM5032 28 CerDIP 12 44
PDIP 19 48

JLCC 9 69

PLCC 10 59

EPM5064 44 JLCC 15 62
PLCC 9 52

EPM5128 68 JLCC 11 39
PLCC 12 44

PGA 32

EPM5130 84 JLCC 4 30
PLCC 11 35

100 CQFP 11 50

PQFP 10 50

PGA 26

EPM5192 84 JLCC 30
PLCC 11 35

PGA 2 27

Note:
(1) Bold type designates measured values.
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Table 8. Thermal Resistance of Classic Devices  Note (1)
Device Pin Count Package 8¢ (° C/IW) 034 (° C/IW)

EP610 24 CerDIP 10 60
PDIP 18 55

SOIC 17 77

28 PLCC 13 74

EP610I 24 CerDIP 18 60
PDIP 22 67

28 PLCC 16 64

EP910 40 CerDIP 12 40
PDIP 23 49

44 PLCC 10 58

EP910I 40 CerDIP 17 44
PDIP 29 51

44 PLCC 16 55

EP1810 68 JLCC 12 47
PLCC 13 44

PGA 6 38

Table 9. Thermal Resistance of Configuration EPROM Devices  Note (1)
Device Pin Count Package 0;c (° C/W) 04 (° C/W)

EPC1064 8 PDIP 19 48
EPC1064V 20 PLCC 18 80
32 TQFP 17 75

EPC1213 8 PDIP 19 48
20 PLCC 18 80

32 TQFP 17 75

EPC1441 8 PDIP 19 48
20 PLCC 18 80

32 TQFP 17 75

EPC1 8 PDIP 16 70
20 PLCC 18 80

Note to tables:

(1) Bold type designates measured values.
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package Table 10 shows the package weights for Altera devices.
Welghts Table 10. Package Weights for Altera Devices (Part 1 of 2)
Pins Package Weight (in grams)
8 PDIP 0.5
8 CerDIP 1.4
20 CerDIP 3.2
20 SoIC 0.5
20 PLCC 0.8
24 CerDIP 4.1
24 PDIP 1.7
24 SOIC 0.6
28 SOIC 0.7
28 PLCC 1.1
32 TQFP 0.2
40 PDIP 6.0
40 CerDIP 13.2
44 PLCC 2.3
44 JLCC 2.8
44 PQFP 0.5
44 TQFP 0.3
68 PGA 10.4
68 JLCC 7.1
68 PLCC 4.6
84 PLCC 6.8
84 JLCC 10.9
84 PGA 10.6
100 PQFP 1.6
100 CQFP 2.1
100 PGA 14.2
100 TQFP 0.5
132 PQFP 4.4
144 TQFP 1.3
160 PQFP 5.4
160 PGA 19.9
192 PGA 24.1
208 PQFP 5.7
208 RQFP 10.8
208 CQFP 8.5
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Package
Outlines
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Table 10. Package Weights for Altera Devices (Part 2 of 2)

Pins Package Weight (in grams)
225 BGA 2.1
232 PGA 255
240 RQFP 15.1
240 PQFP 7.0
256 BGA 21
280 PGA 29.5
304 RQFP 26.3
356 BGA 7.0
403 PGA 29.5
503 PGA 59.0
599 PGA 69.0
600 BGA 12.0

Package outlines are listed in order of ascending pin count. Altera
package outlines meet the requirements of JEDEC Publication No. 95.
Table 11 lists the JEDEC package outlines that are used with Altera

devices.

Table 11. JEDEC Package Outline Cross Reference (Part1of2)  Note (1)

Pins Package JEDEC Outline

8 PDIP MS-001
20 CerDIP MO-036
20 SOIC MS-013
24 CerDIP MO-036
24 PDIP MS-001
24 SOIC MS-013
28 SOIC MS-013
28 PLCC MS-018
28 JLCC MO-087
28 PDIP MS-001
28 CerDIP MO-058
32 TQFP MO-136
40 PDIP MS-011
40 CerDIP MS-103
44 PLCC MS-018
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Table 11. JEDEC Package Outline Cross Reference (Part 2 of 2)

Note (1)

Pins Package JEDEC Outline
44 JLCC MO-087
44 PQFP MO-108
44 TQFP MO-136
68 PGA MO-067
68 JLCC MO-087
68 PLCC MS-018
84 JLCC MO-087
84 PLCC MS-018
84 PGA MO-067

100 PQFP MO-108

100 TQFP MO-136

100 PGA MO-067

132 PQFP MO-069

144 TQFP MO-136

160 PQFP MO-108

160 PGA MO-067

192 PGA MO-067

208 PQFP MO-143

208 RQFP MO-143

208 CQFP MO-114

225 BGA MO-151

232 PGA MO-067

240 RQFP MO-143

240 PQFP MO-143

256 BGA MO-151

280 PGA MO-067

304 RQFP MO-143

356 BGA MO-192

403 PGA -

503 PGA -

599 PGA -

600 BGA MO-192

Note to table:

(1) For more information, contact Altera Applications at (800) 800-EPLD.
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Table 12 shows the different packages and pin counts for Altera devices.

Table 12. Packages & Pin Counts (Part 1 of 2)

Package Code Pin Count

BGA B 225

356

600

CerDIP D 20

24

40

PGA G 68

84

100

160

192

232

280

403

503

599

JLCC J 28

44

68

84

PLCC L 20

28

44

68

84

PDIP P 8

24

40
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Table 12. Package Codes & Lead Counts (Part 2 of 2)

Package Code Lead Count
PQFP Q 44
100
132
160
208
240
RQFP R 208
240
304
SoOIC S 20
24
28
TQFP T 32

44
100
144
CQFP w 208

Table 13 summarizes the maximum lead coplanarity for Altera J-lead and
QFP packages.

Table 13. Maximum Lead Coplanarity for J-Lead & QFP Packages
Package Maximum Lead Coplanarity

JLCC 0.006 inches (0.15 mm)
PLCC 0.004 inches (0.10 mm)
QFP packages with a lead pitch of 0.65 mm or 0.004 inches (0.10 mm)
greater

CQFP packages with a lead pitch of 0.5 mm 0.004 inches (0.10 mm)
QFP packages with a lead pitch of 0.5 mm 0.003 inches (0.08 mm)
QFP packages with 208 pins or greater 0.003 inches (0.08 mm)
BGA 0.008 inches (0.20 mm)

“ ’_ For information on device package ordering codes, see Ordering

Information in this data book.
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Dimension
Formats

764

Package outline dimensions are shown in the following formats:

min. inches (min. millimeters)

max. inches (max. millimeters)
or:

nominal inches + tolerance

(nominal millimeters + tolerance)
or:
inches

—— BSC, Min., Max., Ref., Typ., R, Dia., Sq.
(millimeters)

Table 14 shows the units used to describe package outline dimensions.

Table 14. Package Outline Units

Unit Description

BSC |Basic. Represents theoretical exact dimension or dimension target.

Min. Minimum dimension specified.

Max. | Maximum dimension specified.

Ref. Reference. Represents dimension for reference use only. This value is
not a device specification.

Typ. | Typical. Provided as a general value. This value is not a device

specification.
R Radius. Represents curve dimension.
Dia. Diameter. Represents curve dimension.
Sg. Square. Indicates a square feature for a package with equal length and

width dimensions.

The following figures show the package outlines for all Altera devices.
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Figure 1. 8-Pin Plastic Dual In-Line Package (PDIP)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0300 (7.62)
0.325 (8.26)
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0.360 (9.14) 0.100 (3.30)
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Figure 2. 20-Pin Ceramic Dual In-Line Package (CerDIP)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.
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Figure 3. 20-Pin Plastic Dual In-Line Package (PDIP)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.
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Figure 4. 20-Pin Plastic Small-Outline Integrated Circuit (SOIC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.
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20-Pin Plastic J-Lead Chip Carrier (PLCC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.
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24-Pin Ceramic Dual In-Line Package (CerDIP)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.
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24-Pin Plastic Dual In-Line Package (PDIP)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.
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24-Pin Plastic Small-Outline Integrated Circuit (SOIC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.
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28-Pin Ceramic Dual In-Line Package (CerDIP)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.
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Altera De vice P ackage Information Data Sheet

28-Pin Plastic Dual In-Line Package (PDIP)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.045 (1.14) 0.020

| [ oo s os09"" [+
Notchmaynot .. _ v
appear on some 0.270 (6.86)
packages. ——] 0.295 (7.49)
,O
Pin 1
1.345 (34.16)
1.370 (34.80)
-180 (4.57) 0,020 0.325 (8.26)
0.125 (3.18) I [ \ (©51)
0.145(3.68) v S R 2
1 0.008 (0.2)
. 0.008(0.2)
0.012 (0.3)
0028\ | | |._ oo 38 .
©711) 0.100 0.021(0.53)  0.125(3.18) 0.310 (7.87)
) sc 0.135 (3.43) 0360 (9 14)
(2.54) 0.360 (9.14)

28-Pin Plastic Small-Outline Integrated Circuit (SOIC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.697 (17.70)

0.713 (18.11)
; HHHHHHHHHHHHHBEH
0.291 (7.39)
0.299 (7.59) . 0394(10.00)
l lo 0.419 (10.64)
o 1 EHEEHEEEEHEEBREHE 0.013 y4so ., 1.
in (0.330)
5 Typ. 0.093 (2.36) 10° Typ. | o o
/ 0.104 (2.64)
; g
t 0.016 (0.41 ‘ ‘
0.013 (0.330) 4‘ L 0.004 (0.10) 0.050 El 27; — e
0.020 (0.508) OOT(O&’O) . )
0.050 pec | o
(1.27)
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Altera De vice P ackage Information Data Sheet

28-Pin Ceramic J-Lead Chip Carrier (JLCC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See

“Dimension Formats” on page 764 of this data sheet for dimension formats.

Pin 1
0.045 | 4o

(1.14) \ DD;‘

Window

See Detail A

™ A—
N @ 0.390 (9 o1)
= 0.430 (10.92)

L]
0.026 (0.66)
[ / M 0.032 (0 81)
[ 1
E ( \ ; 0300
E \ ] j 76k .
[ 1 e
[ [
e e —— ooso
| | (127)
0.442 (11.23) I
— 5(Q. —» — ~
0.458 (11.63) ~ ~
- ~
- Detail A >
7/ AN
0485 (1232) , N
0.495 (12.58) , N
/ \ -
: . 0005015
" 0.035 %45 ol le_ 0.010 (0.25) \
I 089
| 0.020 _ |
—— R Min.
| ! (0.508) I
\ [ —— I
\ T /
\ 0.008 /
\ (0.20) /
\ /
N /
7
o ~ \\~ -

Altera Corporation

= 0.043 (0.58)
— v
| P

L/ 4
- L 2
0.030 (0.762)
0.040 (1.02)

0.090 (2.29)
0.120 (3.05)

J 1= 0.017 (0.43)

— |

0.155 (3.94)
0.180 (4.57)
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Altera De vice P ackage Information Data Sheet

28-Pin Plastic J-Lead Chip Carrier (PLCC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See

“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.045
(1.14)

P —

% 45° Pin 1

o e
I ) |

N | | | |

0.450 (11.43)
o 0450 (11.43)
0.456 (11.58)

q. —>|

0.485 (12.32 - i >
0485(1232) o . Detail A N
0.495 (12.57) p N
/ \
/
;0010
| (0.254) " ‘ 0.020
I ©s508) "

—> -«

v 0.025 (0.64)
0.040 (1.14)

772

0.042 (1.07) - See Detail A
0.056 (1.42)
T ¢
y |7
ANV«
\ 1 0.390 (9.91)
0.042 (1.07) 0.430 (10.92)
0.048 (1.22) 0.013 (0.33)
0.021 (0.53)
P }
I 1
—
0.026 (0.66) |
0.032 (0.81) e (g'gsg) Min.
LN 0.090 (2.29)
0.120 (3.05)
. 0.165 (4.19)
0.180 (4.57)

\
\

|
/
/

Altera Corporation



Altera De vice P ackage Information Data Sheet

32-Pin Plastic Thin Quad Flat Pack (TQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.002 (0.05)
-

0.006 (0.15) - T T T~
0.05 e . Sl
— — ——— Max.
Pin 1 127 - Detail A N
TR Y \
0.018 (0.45)
/
o T . ;0005 (0135) "
————— | |e—
e 0 1 0.007 (0.180
1 See Detail A / ( ) e 070
= 1 | v \
[ 1 v
= 1 I I
1] :I]:IJ | 4 |
- T —— \ $7 0.018 (0.45) )
t \ 0.029 (0.75) |
0.031 BSC \  0.396 /
(0.80) \ (1.00) y
0275 N y
(7.00)°% N 7
0354 S -
©.00) 5 ~-~_ -

40-Pin Ceramic Dual In-Line Package (CerDIP)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

Window

I o B A o I e e

y 0.550 + 0.040
(13.97 £ 1.02)

1
L [ [ D [ N N Oy o

0.090 ‘ 0.005
——— Max. —»| |« —»||«———— Min
(2.29) 2.050 + 0.020 (0.127)
(52.07 + 0.51)
0. 225 - 0.610 + 0.010
0.025 +0.010 .75 75) ax. (15.49  0.25)
(0.64%0.25) 64 £025)
i 0.010 + 0.002
—||l—
(0.25 + 0.05)
0.057 +0.008 0.125
0.100 BSC $‘ . o e (3 18) Min. 0°—15°—»/ | le
(2.54) (1.45+0.20) 0.660 + 0.020
0.018 +0.002 660 £ 0.
e e
0462005 I (16.76 + 0.51)
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Altera De vice P ackage Information Data Sheet

40-Pin Plastic Dual In-Line Package (PDIP)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.045 (1.14)

0020 .
——— Min. —| |«
0.055 (1.40) (0.508) ‘
V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\!_\j
0.530 (13.46)
0.550 (13.97)
O l
| N [ S S S N [ S S [ S [ S [ S [ D S [ N [ S e
Pin 1 2.058 (52.27)
2.070 (52.58) 0.165 (4.19) « 0.600(15.24)
0.145 (3.68) 0.190 (4.83) 0.625 (18.88)
0.155 (3.94) 0.020
I [ \ (o.ios)
1 f 0.008 (0.2)
)
— 0.012 (0.3)
0.100
0020 228 psc J L 0.120 (3.05)
——— Min. bl A
©508) (2.54) 0.130 (3.30) 0.610 (15.49)

0.015 (0.381)

0.660 (16.76)
0.020 (0.508)
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Altera De vice P ackage Information Data Sheet

44-Pin Ceramic J-Lead Chip Carrier (JLCC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.045 , 450 Pin 1 Window

(1.14) \ W/ - See Detail A
\ o i o 4 [ Tj_ N B
_0.026 (0.66) /
E »/ % 0.032 (0.81) -
[ I i 0.590 (14.99)
E /\ % T 0.630 (16.00)
= . 0.500
E ﬁ az70) " 0.017 (0.43)
[ [ 0.023 (0.58)
O [ |
[ [ —
[ N . T
L | N B
0.030 (0.76)
0.050 e
06421631) »‘ L (L BSC 0,040 (1.02)
0.658 (16.71) ~ N . 00w @29)
0.695 (17.65) - i ~ — 2 :
( ) e Detail A N 0.180 (4.57)
/ \
/ \
/ \
! . 0.006 (0.15) \
| g.g:z %45 o e ‘ 0.010 (0.25) \\
| (0.089) 0.020 i |
| (0.508) )
\ f ] )
\ /
\ 0.008 ,
\ (0.20) ,
\ /
N s
N N \— s
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Altera De vice P ackage Information Data Sheet

44-Pin Plastic J-Lead Chip Carrier (PLCC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.045 4 4o Pin 1
@14 \ T o o
(©)
[ 1]
[ 1]
[ 1]
[ 1]
[ 1]
g N
q 0
O 1]
B
0.650 1651) o
0.656 (16.66)
0.685 (17.39)
0.695 (17.65)
/
/
/
|
I
|
\
\
\
\
776

0.020

(0.508)

0.025 (0.64)
0.045 (1.14)

!

See Detail A
Y
74/ AN
/
N 1

0.042 (1.07)
0.048 (1.22)

'
f

0.026 (0.66)

0.032 (0.81)

\
|
|
|

R/
/

0.590 (14.99)
0.630 (16.00)

0.013 (0.33)
0.021 (0.53)

ISR

0.020
(0.508)

Min.

I

0.090 (2.29)
—
0.120 (3.05)

0.165 (4.19)
< 0.165(4.19)
0.180 (4.57)

Altera Corporation



Altera De vice P ackage Information Data Sheet

44-Pin Plastic Quad Flat Pack (PQFP)

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

“Dimension Formats” on page 764 of this data sheet for dimension formats.

Pin 1

Altera Corporation

nfndnfdddng

/

N L EEEEN

0.390 (9.90)

0.0118 (0.30)
0.0177 (0.45)

N | —

0.398 (10.10) Sa.

0.510 (12.95)

0530 (13.45) 0

\
\

7 B Detail A N

7/
70,0065 + 0.001

0.077 (1.95)
0.083 (2.10)

0.096

~ A 2

\
!

\ .
4 See Detail A

—| | N
;" (0.165+0.035) sl fe0o-70 \
‘ \
K;J ' '
ﬁ \
L 0.0315 + 0.007 I
0.063 5 0,008 (0.80 £ 0.15) I
063 %0, /
(1.6£0.2) H )
/
\ - 4‘ . 000%8 ./
N .25 "™/
N /
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Altera De vice P ackage Information Data Sheet

44-Pin Plastic Thin Quad Flat Pack (TQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

Pin 1

ndndidAdnfn

— @

\

0.390 (9.90)

TOEI00ERRRE

0.0118 (0.30)

b

|

0398 (10.10) >0

0.462 (11.75)

0.482 (12.25)

778

0.0158 (0.40)

0.0035 (0.09)
— |
0.0079 (0.20)

e 000107

(0.05)
0.05

— <«— ——— Max.

~ (1.27)

N ™ See Detail A

- Detail A ~

- 0.0180 (0.45)
0.0295 (0.75)
——— Ref,

/
/
/
il /

Altera Corporation



Altera De vice P ackage Information Data Sheet

68-Pin Ceramic J-Lead Chip Carrier (JLCC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

Pin 1 Window

0.045

See Detail A

(1.143) 45 \ / ;7 </
| | o o ]
4 )
0 N 0.026 (0.66)
[ [ 0.032 (0.81)
o i |
i 0 i 0.890 (22.61)
= 0.930 (23.62)
=1 =l —
L = —
M 1 )
H i [ 0017 (0.43)
i 0 I~ 0.023(0.58)
0 ] = |
1 [ I —
1 ] = t
LA
S S | S N
| |l 0030 (.762)
0.942(23.93) o 0.040 (1.02)
0.958 (24.33) 0.090 (2.29)
N . 0:090(2.29)
0.985 (25.02) . — - 0.120 (3.05)
0.995 (25.27) ~F . . N
(@5.27) - Detail A ~ 4‘ « 0155(3.94)
~ \ 0.200 (5.08)
/ AN
/ \
/ \
/ \
/ 0.006 (0.15) \
/ - 0.010 (0.25) \
| Q035 a5 o e ' ' \
(0.889)
I I ‘ 0020 _ |
\ LA (0:508) ~ MMM
\ T~ I
\ ! )
\ 0.008 /
N (0.203) ,
\ /
AN /
7/
N Ve
< -
Altera Corporation 779



Altera De vice P ackage Information Data Sheet

68-Pin Plastic J-Lead Chip Carrier (PLCC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.042 (1.07) -
0.056 (1.42)
0.042 (1.07)
Pin 1 0.800 0.048 (1.22) See Detail A
0.045 . 20,32 R o /
< (1.143) ’ X
| e e e \
/
1 [ il
i 0 |
1 [
i i t
{ [ 0.026 (0.660)
[ [ 0.032 (0.813)
1 [
1 [
0 0 0.890 (22.61)
0 [ 0.930 (23.62)
1 [
1 [
i i 0.013 (0.330)
0 0 0.021 (0.533)
1 [ !
[ ] f——
i 0 t
S| | S | | | | L 0.020
| (0.508)

0.950 (24.13) o

0.958 (24.33
(24.33) . 0.090 (2.29)

0.985 (25.00) ¢ 0.130 (3.30)
. 25.27 ’
e - st
. 5.

/ o Max. [ 0.020 \
(0.254) — - Min.
I (0.508)
| I
I I
\ |
\ 0.025(0.64) -
\ 0045(1.14)
\ /
\ /
N\ /
N /7
~N 7
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Altera De vice P ackage Information Data Sheet

68-Pin Small Outline Ceramic Pin-Grid Array (PGA)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

112040020 1.005 + 0.005
@7.94+051) % (2553 0.13) 04805 0.005
L . 0100 0127£0013 7| [ @57z013)
. (3.23£0.33) ‘
y ] v 0005
K M= (0.13)
J hfF—
H || 00180002
G | (0457005
@ 0.730 ! {
. (s.5a) M |1
J E i e 4
D ClE
c OO ©Q) T = :
© B [0@O0O0O0O0OOOOO 0070 1o R
4 L ANNOICICICICICICICIC) (1.78) L=t
——— Dia.
1234567 891011 ?6020(; o L @™
Window Indiicates location '+ ‘
of Pin Al 0050£0.005 | |

N
(1.27£0.13)
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Altera De vice P ackage Information Data Sheet

84-Pin Ceramic J-Lead Chip Carrier (JLCC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

See Detail A

0045 y 45 ) .
(1.143) Pin 1 Window o /
e 4 \
& | .
q Indicates relative I '
i location of Pin 1 b T
0 I 0.26 (0.66)
H H 0.32 (0.81)
i i 1.090 (27.69)
g @ H 1.130 (28.70)
q I 0.017 (0.432)
i ! 0.023 (0.584)
|
1.142 (29.01) ‘ ‘ 0.050 11| 0.030 0.762)
\ 1158 (29.41) \ - @27 BSC 0.040 (1.02)
1.185 (30.10) P R Tl | 0090 (229
1.195 (30.35) 0" - Detail A SO 0.120 (3.05)
- etai ~
. 0.155 (3.94)
7z N 4 0.200 (5.08)
/ \
/ \
/ 0.006 (0.15) _,f 1o \
/ 0.010 (0.25) \
0035 a5 i e \
I (0.889) |
[ 002 _ !
| [ ©.508) R Min- |
I — /
\ f /
\\ 0.008 ,
(0.203) ,
\ /
AN /
AN 7/
N Ve
~ P
782 Altera Corporation




Altera De vice P ackage Information Data Sheet

84-Pin Plastic J-Lead Chip Carrier (PLCC)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.045

*45 Pin 1
(1.143)
(H | o o H{H |
O

%

Indicates relative
location of Pin 1

i o e e

1150 (29.20) ¢

1.158 (29.41) -

0.042 (1.07)
0.056 (1.42)

—|

0.042 (1.07)
0.048 (1.22) ‘l

N

N

U
0.026 (0.660)
0.032 (0.813)

1.185 (30.09) ¢
1.195 (30.35)

Altera Corporation

—>

H ~N

e Detail A o

Vs \
/ \
/
0.020 .
[e— = Min. \
/0.010 Max. —»| (0.508)
/ (0.254)

| \

|
| 0025 (064) .
| 004518 "

‘

See Detail A

7

——
/

1.090 (27.69)
1.130 (28.70)

0.013 (0.33)
0.021 (0.53)

|
1

0.020 ,,.
le— ———— Min.
(0.508)

0.090 (2.29)
0.130 (3.30)

0.165 (4.19)
0.200 (5.08)
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Altera De vice P ackage Information Data Sheet

84-Pin Ceramic Pin-Grid Array (PGA)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

e——

1.120 + 0.020

(28.45+0.51)

q. ——»

1.005 + 0.005

(25.53 + 0.13)

0.180 + 0.005
0.127 £ 0. 013 (4.57 £0.13)
—» ‘<— %BSC (3.23£0.33) 4" I "7
L ©0000OOO0OOO) ] .
« (0000060606006 N s =Y
1|le@ 06 006 =
1199 00 =
@ ¢ 900 ©O0O oso | =0
\J e 000 ©00 eroo !
/ o |00 ©0 | = oo,
clo® ©®e O ! “j”
B |000O0O0D®OOO OO\ 9970 5, 1., F =
A Al000B0OHEOOOE @8 | =
Al 1 234567 891011 %4+
Window Indicates location e . 0008 o o
of Pin A1 (0.20)

100-Pin Ceramic Pin-Grid Array (PGA)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

1.320 +0.020 1.200 + 0.015
(33:53051) (30.48 £ 0.30) . 0180+ 0.005
0100 ggc 0.127 £ 0.013 (@572013)
! (254) (323:0.33) A_k
N (OQOOO © ©OOOOO
M |[©Q@QO©OO ©©OOOO P> 0.005
L [©© © ©0O 1 h 0127)®
JK % g g g : 0.018 £ 0.002
/\ W leee 006 0820 gy . (0.457f 0.05)
} G @108) " ; ;
/ B ©00 =
E (@O ©O ' = (050
 — D @ @ @ @ I — m Dia.
c|©O OO ©Q© . | '
>| ¢ |e@o0e0 ©©©OEC_ 0970 i 1y, =
el I CICICICICICICICIOICICIOIC/ ALY ||
) ) ) /1 2345 67 8910111213 0.050+0.005 ||
Window Indicates location Pin Al (1.27 £0.13) 0.008 ot
of Pin A1 (0.20)
784 Altera Corporation



Altera De vice P ackage Information Data Sheet

100-Pin Plastic Quad Flat Pack (PQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.667 (16.95)

Pin 1 0.687 (17.44)
| AHAHHHAARAAA A HHA
[ T 1
— ——
(- L ]
(- \ ]
'II Indicates location I|I|—L 0.0087 (0.22)
Cr of Pin 1 o} 00150(0.39)
— ——
(- -
0.904 (22.95) —— e A
0.923 (23.45) —r— ] (0.65)

(- —— !
(- ]
(- -

0.783 (19.90) - -

0791 (20.10) ] ——
— ——
— ——
(- -
— ——
[—— ———
(- ]
(- -
(- -
(- -
— ——
— ——
— ——
[ T ]

aiiiiiataltlGRGRAGL

0.547 (13.90)

Altera Corporation

0.555 (14.10)

0.134

\

m Max.

0.0098
(0.25)

Min.

\

I
\ i /\

See Detail A

0.0256 (0.65) !
0.0374(0.95) /
/
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Altera De vice P ackage Information Data Sheet

100-Pin Plastic Thin Quad Flat Pack (TQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

786

Indicates location
of Pin 1
iy HHH)@@HHHHHHHHHHHHHHHHHHHH
== N 0.0067 (0.17)
== =) 0.0106 (0.27)
i = |
ES S=a
== E=
== E=
[— T
== ==
= ==
S= E=
ES E o5 BC
= ==
[ —— /:ﬂ:l
e AR B b
0.531 (13.50)
0.571 (14.50) BSC Sa.
0.622 (15.80)
0.638 (16.20) BSC Sa-
/////De’taa;\\\\\
7 N
/ \
/" 0.0035(009) ||, \
/o007 020 aVFOQ_r \
! : | v |
I Aff |
‘ T 0.0177 (0.45) !
\\ f \‘ 0.0295 (0.75) /
\ ?1'903[; Ref. 7 //

0.0020 (0.05)
0.0059 (0.15)

0.050

) Max.

See Detail A

Altera Corporation



Altera De vice P ackage Information Data Sheet

132-Pin Plastic Quad Flat Pack (PQFP)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

Pin1—"

i

Indiicates location

C\HHH@%@HHHHHHH

O

HARARRRRRAFRRRRE,

'
?

0.008 (0.20)
0.012 (0.31)

iAARAAARARARAAARARARAARARARARRA

+

0.0250
(0.635)

LR EEEEE L EELEELEEEREELE

GL R

ARLLGREREREELEEE

0.949 (24.05)

0.953 (24.21)
1.070 (27.18)

C

1.090 (27.69) "
1.097 (27.86)

Altera Corporation

1.103 (28.02) -

/

/'
See Detail A

0.120 (3.05)
0.160 (4.06)

—~
-
Ve
s
/

/

/" 0.005 (0.14)
0.008 (0.20)

0.160 (4.06)
0.180 (4.57)

0.020 (0.51)
. 0.020(0.51)
0040 (1.02)

0.020 (0.51)
0.030(0.76)
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Altera De vice P ackage Information Data Sheet

144-Pin Plastic Thin Quad Flat Pack (TQFP)

Controlling measurement is in millimeters, shown in parenthesis. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

Indicates location

of Pin 1 0.0020 (0.05)

0.0059 (0.15)

Pin 1

AR RAT AR AR AANARAARARARTARA
éec’ 7 N

== ®

N

0.787
(20.00)

BSC Sq.

0.866 P . ~
(22.00) BSC Sa- . Detail A N
Ve AN

7 0.0035(009) |

\
\
/ < \
/ 0.0079 (0.20) #\/F 007
\
I v ! \

| f;Ji
| t
| I 0.0177 (0.45) '
0.0295 (0.75) /
\' 0.039 /
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Altera De vice P ackage Information Data Sheet

160-Pin Ceramic Pin-Grid Array (PGA)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

Dia

1.560 + 0.020 N 0.140 * 0.020
(@9.624 2 051) °% 14000012 (3.56 £ 0.51)
1.250 £ 0.012 (35.56 * 3.05) o |._0090:+0.010
(3175 £0.30) °% 0100 0070 _ (2.286 £ 0.25)
—> | (?54)85(: @79 Dia. Typ. N (2232)
ROOO00OEOO®OCPOOOE ——
P@OOOOROO@POOBOOOO®O n
N [(©@OOOOOOM®OOOOOOO F——
M|©©O@O O®WO ©OO®O —
L [©@O0®© ©0O —
(6660 0666 —
J —
-+ : +
G |©OOO ©OOO = 001820002,
F @@@ @@@ L (0,451i0.05)
E[@©@O© ©©0O :'7?
D I©O@OO O®O ©OO©O 050
ClOOOOEOOO®OOOOOOO = 2P
B |©OO00000®O0O00O0OOO U — '
0] +[000000000000000 =
1 23456 7 8 9101112131415 0,05
Indicates location Orientation (1'_‘27)* -
of Pin A1 Index 0.008 o
(0.203)

Altera Corporation
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Altera De vice P ackage Information Data Sheet

160-Pin Plastic Quad Flat Pack (PQFP)

Controlling measurement is in millimeters, shown in parentheses.

Inch measurements are for reference only. See

“Dimension Formats” on page 764 of this data sheet for dimension formats.

Indicates location ( 7 ) Max
0.060 o \co of Pin 1 0010
V'e .52) ?OO;Z;) % 45° Chamfer m Min
)\\HHHHHHH AHAARAARRARARAARARAARAARARAR TP (3 Places) \
= | ;
pin1~ =5 = See Deta
== Fo ee Detail A
== E=Y
E= =
S= E= 0.009 (0.22)
E5 S5 0.015(038)
=5 = 0.998
= &5 @5.35) "
= &=
== =
== ES  0.0256
== E= 065) 0o
= == v
Q <
R S
1008 (27.90) ¢ 0.144 (3.67)
1.106 (28.10) "
1.219 (30.95)
1238 (31.45) -
- Detail A o <
N
/ g N
\
0.0045 \
(0.1143) HVF 0° -8 \
\
10.0250 )
| (0.635) Min. ? \‘
‘\ 0.020 (0.508) |
t 0.030 (0.762)
/
\ /
\ /
N /

790

Altera Corporation



Altera De vice P ackage Information Data Sheet

160-Pin Power Quad Flat Pack (RQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

0.060
(1.52)

% 45°

Indicates location
of Pin 1

HAAAAA AR ARAARAHHAHHA

Pin1~ E5

O

/>:£§:>HHHHHﬁﬁﬁ HAAAAAA

0.015
(0.38)

‘ ‘

0.009 (0.

% 45° Chamfer

Typ. (3 Places)

0.015 (0.

HAA AR AAARAR AR R ARARAAAR AR AARRARAARARA

+

" TR RYEEE ey

1.098 (27.90)

FeTR e BaameEn |

B A

1.106 (28.10) -

1.219 (30.95)

Altera Corporation

1.238 (31.45) "0

o
S
> > [«
o

See Detail A
22)
38)
Metal
Heat Sink
sC
0.125 (3.17)
0.144 (3.67)
7
Ve
7/
/
/
/ 0.0045
/ (0.1143)

£ 0.998
1 (25.35)

Ref.

0.018 (0.45)
0.026 (0.65) !
/
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Altera De vice P ackage Information Data Sheet

192-Pin Ceramic Pin-Grid Array (PGA)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.142 £ 0.015
1.760 + 0.018 m
(45.15 £ 0.46)
1.600 + 0.015 < 0.085+0.004
o1 103038 (218£0.10)

T (@54 55C /moia.Typ. H%

U[DPOOOOOO®OOOOOBOE) ==

TIOOOOOOOOYPOOOOOOOO® :k%l}

R(©OOOOOOOOPOOOOOOO®O i — i

PI©@OOO QO®O®O ©0©O0 = 5 016 2 0000

:‘A %g% g%% 2(6.45710'.05) bia.

L|lo@o® ©O©O©O L

K|[©00O ©OOO -t

: +

H©OOO©O ©O©OO S

G|©O@OO ©O©OO —

FlIoo© ©O®0O —

E(©@O©® ©0© —

D[@O@O®O ©O®OO ©OO©O = 00

ClO@OOOLOOOPOLOOOOOO®O HF—= G

N OXOICIOIOIOICIOIOICICICICICIOIONC) —

A 000000090000 ©000) [+

1 234 56 7 8 910111213 14 15 16 17 7 f
Indicates location ) 0.050 + 0.005
of Pin A1 1.450 £ 0.010 (2820139
(3.68 £ 0.25) 0.008
\ (0.203) "

Il

Indiicates location
of Pin A1
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Altera De vice P ackage Information Data Sheet

208-Pin Ceramic Quad Flat Pack (CQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.127 £0.012
(3.22 +0.30)

e Rl
HHHA AR AR AR AR AR AR AR AR AR AR AAHHARAR | e
/ %icates location . | //

o
=)
=]
N1
©

3
n
=)

AR A AR AR AR AR AR AR AR AR AR AR AR AR AARFRAAY

o
o
=
©
N

Rl S Rl R Rl 8 it Rl R Gl

R

Altera Corporation

AR em ooy

e Detail A
7/
/

/ —>
0.0091 (0.23)

\
/ 0°—5°o—>| [«— \
/ \
! 0.0059 (0.15) ' \

0.0197 +0.008 |
(050£02) /
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Altera De vice P ackage Information Data Sheet

208-Pin Plastic Quad Flat Pack (PQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

% Max. > ~
| 11250029 s smem
?l'%o)x 45° 1.098(27.90) _0.010, . >
\{ 1.106 (28.10) (0.25) " P N
/{\ HHHHAAHAAAHAR AHARHAR AHAAHRR AHRA AR AR FRR AR AHAR AR g
I/\ . . % v\
ﬁ O Indicates location F— s
pin 1 = of Pin 1 == :
i o See Detail A
== =
= 111
= =g
== E= om0
= S=E]
= =
T T
== 1
== 1
= e
= =
E= ==
E= s oo
== == (050
= 111
E= e
E= ==
E= ==
E= ==
== ==
T T
E= ==
[~ —— N~
e e N
o o X 45° Chamfer
- - . = N (0.38) Typ. (3 Places)
T - Detail A S \
/ \
/ \
// 0.0045 _ | . HVk o°—7°\\
/ (0.1143) ‘ ' \
oo \
\\ ] 0.020 (0.50) |
1 0.030 (0.75) |
/
N /
N /
N o / 4
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Altera De vice P ackage Information Data Sheet

208-Pin Power Quad Flat Pack (RQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

1215 G089 SO 0361 iy | .
1.098 (27.90) ‘
1.106 (28.10) % 0.126(3.20) | -
0.060 _ .. 0.142 (3.60)
S 000y, L L
0.25) "™ P
>\ NiHAHHAAAAAAHHAARAAA AR R AAR AR AR HAR HHAARHAHHHARRAAH s 5
/%/\ == \ /‘
R P
pin 1 % O\ Indicates location % See Detail A |
E= of Pin 1 Es ,
[ —— = |
= E=] ;
% % 0.0067 (0.17) !
== == 00106 (027) !
% %4{ :
| ——— I
== S=R [
[ —— = )
== = Metal |
L = Heat Sink | |
= &= :
== == I
== E=] |
[ == I
= E=! |
(- Fm |
== == I
= E=! |
= == I
[ —— = .
== E=] |
= == N
= ]
== &=
~ ~/~_0.015 o
e o CE el
//// DetaiIA\\\\
4 N
4 N
/ \
// 00045 ||, ”\/F 0°-8° \\
, (0.1143) | :
| } \
‘\ 0.018 (0.46) ,‘
4 0,026 (0.66)

\
0.025 .
\ Min. /
N (0.635) ,
\ /
\ 7/
~
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Altera De vice P ackage Information Data Sheet

225-Pin Ball-Grid Array (BGA)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

|

— 0.024 (0.60)
7 0.035 (0.90)

1.056 (26.80)
1.071 (27.20)
0.118
094 (24.00) o [ (@ooRe"
0.97 (24.70) ' a‘ ‘F 0.0591
(1.50)
\ 7 ‘ “
Indicates location A i
of Pin Al B O00O0O0O0OO0OPOOOOOOO
[ O00O0O0O0O0OPOOOOOOO_}
D O00O0O0O0OO0OPOOOOOOO
E O00O0O0O0OO0OPOOOOOOO
F O00O0O0O0OO0OPOOOOOOO
G O00O0O0O0OO0OPOOOOOOO
H
J O00O0O0O0OO0OPOOOOOOO
K O00O0O0OOPOOOOOOO
L O00O0O0O0OO0OPOOOOOOO
M O00O0O0O0OO0OPOOOOOOO
N O00O0O0O0OO0OPOOOOOOO
P O00O0O0O0OO0OPOOOOOOO
\ R O00O0O0O0OO0OPOOOOOOO
N\ ‘ e I\
/ 151413121110 9 8 76 5 4 3 2 1
0.32 Ref. |l+— 45° Chamfer
(8.05) (4 Places) (2103;; Ref.
0.045 (1.15)
0.020 (0.50) 0.029 (1.25)
i 0.028 (0.70) |
J \ '
0.079 (2.00) 0.012 (0.31)
0.091 (2.30) 0.016 (0.41)
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Altera De vice P ackage Information Data Sheet

232-Pin Ceramic Pin-Grid Array (PGA)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See

“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.020 .
(0.51)
(4 Places) U

Altera Corporation

1.760 + 0.018

1.450 £ 0.012

Sq

(4470 0.46)

(36.83 £ 0.30) -0

Indicates location

Indicates location
of Pin A1

of Pin A1
o)
1.600 + 0.010 sq
(40.64 * 0.254) >
—> 0.100 0.070 _.
45 \ "7(2_54) BSC @.779) Dia. Typ.

©OOOOOPOOO®EOOOOOO OO
L [CICICICICICICIOINICICICICICICIO]
R|IOOOOOOOO@OOOO®OOOO
PIOOOOOOOO@OOOOOO®OO
N|©@O@O©O @OWOO (CIOCIO)
M@O©O©OO® ©@OO©OO
L|©@O@O©OO® ©@OO©OO
K|©@OO O ©O00000O
J
H|©OO©OO ©OO®OO
c|©OOOO ©OO®O0O
FIOOO@OO ©OO®O0O
E|©@@O©O (CIOJOICIC) ©O©0O00O
bl [CIOICICICICICICIOICIOICIONCIONCIC)
2 [CICICICICICICIOINICICICICIOIOICIC)
B|©OO@OOOOOO®OOOOOOOO
A 0000 MOBOOOBOOE)
/1
Index

\Z 3 4 5 6 7 8 910111213 141516 17

0.142 +0.008
(3.61%0.20)

0.090 * 0.009
le
(2.286 = 0.228)

0.018 * 0.002
(0.457 £ 0.050)
—

——

—

0.010 /

0.050 + 0.005
" -~ (4 Places
(127 0.127)( )

| E—

*

025 %45 >l 0.008

0.050 + 0.005

0.050£0.005 |

(127 £0.127)
—>|

7(0_20)Ref.

0.180 + 0.010
(4572 £ 0.254)
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Altera De vice P ackage Information Data Sheet

240-Pin Plastic Quad Flat Pack (PQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

1.352 (34.35)

0.161
(4.10)

Max. —»|

1.372 (34.85) -

0.130 (3.30) _,|

1.256 (31.90) 0.138 (3.50)
0,060 4 4 1.264 (32.10) -1 6010
¥| (1.52) 0.25 ’
. N AA AR AR AR AR AR AR AR A AR A AR AR AR HAAARHRRRARRAAGR o
Pin{'% Q\ % See Detail A
% Indicates location %
== of Pin 1 =
% % 0.0067 (0.17)
== 5 00106 (0.27)
. =
- =N
% jj(zooég;Bsc
R ‘gdggxgem(gmplbe, )

798

Detail A

0.0045
(0.1143)

N
N

41/4—077 \

LB

018 (046) |
0.026 (0.66)

Altera Corporation



Altera De vice P ackage Information Data Sheet

240-Pin Power Quad Flat Pack (RQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

1.352 (34.35)

0.161
(4.10)

Max. —»| -

1.372 (34.85) >

1.256

0.060
% 4!
[ (152) 5

1.264

(32.10) °%

MR AR AR

(31.90)

0.130 (3.30) _,|
| 0.138 (3.50)

0.010
(0.25)

Min.

P /HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

==
Pin 1 55 O‘i

Indicates location
of Pin 1

See Detail A

Fm—
T
Fm—
Fm—
Fm—
T
Fm—
Fm—
T
Fm—
Fm—
Fm—
T
Fm—

11
-5 0.0067 (0.17)
55 0.0106 (0.27)
11

T
Fro——

t

Metal
Heat Sink

HHHARAAA AR A AR AR AR A AR RAHA R ARRRARRARRRAAARARARAARA

=

0.0197
(0.50)

BSC

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

TR ReR R ReT R e em e

Altera Corporation

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH \0918§x45 Chamer

—

Typ. (3 Places)

~

Detail A TN

00045 |

(0.1143)

4"/%0 _8

018 (0.46) |
0.026 (0.66)
Min

799



Altera De vice P ackage Information Data Sheet

256-Pin Ball-Grid Array (BGA)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

1.056 (26.80) ¢
1.071 (27.20)
0.94 (24.00)
0.97 (24.70)

0.32
«— (8'05)Ref.—>

Al Ball
Pad Corner

: \|

Indicates
location of
Pin A1

45° Chamfer

(all 4 corners) | \ /

L I

Al Ball
Pad Corner
00240600 P30 5P M TP sty
0.035 (0.90) s

Q0000000000000 000000 |~
Q00000000000 O0OOOOOO0O | &
0000000000000 0000000 | ¢
000000000000 O0O0OOOOOO |
0000 QOO0 |«
0000 Q000 |~
[eXeXoXe] 0000 |
—» 000 Q00O |+H
00O 0000 |
[eXeXeXe] + Q000 |«
0.05 0000 OO0QO0 |t
(1.27) [eXeXoXe] 0000 |wm
[eXeXoXe] [eXeXoXoly I
[eXeXeXe] Q000 |~
0000 Q000 |
[eXeXoXe] 0000 |T
0-057FefOOOOOOOOOOOOOOOOOOOO u
L4 1"00000000000000000000 |V
Q0000000000000 000000 | W
POOO00000000O00000000O | Y

N\, g

\ 0.019 R
0.057 (0.50)
(1.42) Ref. (for 3 corners)

I I I T
I

L
0.079 (2.00) 0.020 (0.50)
0.091 (2.30) 0.028 (0.70)

800

)
AWAN AW AW AW AW LW AW AW LW, AW AW LW AW AW AW AW AW L W )

0012 (0.31) 0.045(L.15)
0.016 (0.41)  0.049 (1.25)

Altera Corporation



Altera De vice P ackage Information Data Sheet

280-Pin Pin-Grid Array (PGA)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See

“Dimension Formats” on page 764 of this data sheet for dimension formats.

0.020 x
(0.5)
(4 Places)

Altera Corporation

45°

1.960 + 0.018

@9.78£0.457) >0

1.650 + 0.012

(@191+030) %

B
Indicates location
of Pin A1

1800+ 0.010

@5.72+0.254) %"
— 0.100 0.070
N TW@T @778 - TvP
w[0OOOOOOOO®OOOOOOOOO
vV|IOOOOOOOOOO®OOOOOOOOO
Ul [O1CICICICICICICIOINICICIOIOIOIOICIONC)
T|IOOOOOOOOOOOOOOOOOOO
R|I©OOOOEOOOO®OOOBOEOOOO
PIOOOOO ©OOOO
N|©PO@OO ©OOOO
M|©@O@O©OO ©eOOO
L|©@O©OO ©eOOO
K
1 |©@©O©O©O ndicates location ©O©O©OO
H|©@O@O©O©O ofpinAl ©@OOO
c|[©@OOO - ©@@OOO
FIOOOOO® @OOOO
JololeleleloJelololololelololelololole)
D[OOOOBOBOOOO®OOOOOOOOO
c|©O0PPPPPOOOOOOOOOOO®O
B[O@OOOOO0O0OPOOOOOOOOO
S (CICICICICICICIPIRINIOIOIOIOIOIOIOIOl®)

1 2 3 4 5 6 7 8 9101112 13 1415 16 17 18 19

0.135 £ 0.010
|
(3.43%0.254)

0.088 + 0.007

(2.24£0.178)

0.018 + 0.002

B = e
(0.457 £ 0.050)
—

——

—

0.010 /
(0.25)

0.050 * 0.005
(1.27£0.127)
N

| |

—
—
—
H=

0.050 + 0.005

(1.27 £ 0.127) 4 P1aces)
v

*

TP %008 gef.

(0.20)

0.180 + 0.010
l
(4.572 £ 0.254)

801



Altera De vice P ackage Information Data Sheet

304-Pin Power Quad Flat Pack (RQFP)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

802

| LD s e
1578 @010 | 0184 (350) "
) A Ak A A R ARG A TR N o
Pinf% ® g;cgt;stles location O %
% % See Detail A
- - men
E= ==
. i
% % Metal
== = Heat Sink ]
| =
. =t
= = e
= © o e
T j B
7 pewita e

e

/ 0.004 (0.09)
/ 0.008 (0.20)

0.177

j/‘70 B |

0.051

\
(1.30) Ref.

\.

I
0.016 (0.40) /

0.024 (0.60) /

Altera Corporation



Altera De vice P ackage Information Data Sheet

356-Pin Ball-Grid Array (BGA)

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

“Dimension Formats” on page 764 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

138£0.0039 ¢ l 125200039 o
@5.00£0.10) 0 (31.75 £ 0.10) '
2625242322 2120191817 161514|1312 1110 9 8 7 6 5 4 3 2 1
O 000000 0000000000000 0000000 |A
000000 0000000[0000000000000 |8
0.03010.00591_ 000000 0000000000000 0000000 |c
Indi o Tois 00000 00000 |b
Idcgtes ©75£019 1760000 00000 |e
ocation 00000 00000 |F
of pin A1 00000 00000 |a
60000 00000 |
00000 00000 |3
00000 00000 |k
00000 oooo00 |t
00000 00000 |Mm
00000 00000 |n
00000 00000 |r
00000 00000 |r
00000 00000 T
00000 00000 |u
00000 00000 |V
00000 |[w
00000 33882 [
00000 00000 |aa
00000 00000 |48
00000 00000 |Ac
00000 0000000000000 00000000 |AD
0000000000000 [0000000000000 |AE
0000000000000|0000000000000 |AF
‘I 0.050
(1.27)
0.034+0.0024  0.059 + 0.0051
(0.87 +0.06) (1.50 +0.13)
)
uuuuuuuuuuuuuuuuuuuuuuuuuu_"_t_
0.025 + 0.0028
(0.63+0.07)
Altera Corporation 803



Altera De vice P ackage Information Data Sheet

403-Pin Pin-Grid Array (PGA)

Controlling measurement is in inches. Millimeter measurements, shown in parenthesis, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

Indicates location

of Pin A1

1.960 +0.019  sq.

(49.78 £ 0.48)

f

Indicates location
of Pin A1 (not a pin)

804

'g 1\
R
|\ S
0.090 *+ 0.009
(2.29 £0.229)
1.800
@72 o0
s A
AT AU OoOooooooooooooooo oooooooooooooooooO 0.100 BSC
AR| 0 00 0 000 00 0 000 000000 (2.54)
AP 010000000 0[0 0 0 0 0.0 000
AN| 0 00 0 0 0 0 0 0 0 0 0000 0 00O
AM 00 000000 0[00 0000 000 0.050
AL | o o070 000 ¢ 000 0000 - BSC
AK O_0_0 0 0 0
AJ| o0 © 00 0 (1.27)
AH O 0 O 0 0 0
AG| o oo 00 0
AF 0 0.0 0 0.0 i
AE| 0 00 o 0 0 0 0
AD o 09°%% 0%%%1 T
AB 000 o f
v AA 0505050 00.0.0
\/W 0 00 SN
U | o000 0000
T 000 0. 0.0
R | oo o0 0000
p 000 0. 0.0
N | 000 0 0000
M 000 0. 0.0
L 000 000
K 0 00 o 0.0
J 000 000
H 0 00 0 00
E G ©6%%°% 0 0%°%%0%°%% o o°c’c2c | — Standoff
E oOo©oooooooooooooO Oooooooooooooo
Dc | 02020 0 0 0 0 0 0 ¢ 0 00 00 0 00 0 (4 Places)
B 00 00 0 0 0 0 0[00 00 00 000
A |p0000000T0"p 0 070 0 0 0 0 0 0
1357 91113151719212325272931333537
2 4 6 81012141618202224 26 2830 3234 36
0.020
Rad. Typ.
(0.51) P
(4 Places)

f

pout

0.050 + 0.005
(1.27+0.127)
0.008
(0.20)
0.050
(1.27)

Typ.

Dia. Typ.

— | |e—

0.018 * 0.002
(0.46 * 0.05)

o

0.180 + 0.010
(4.572 £0.254)

Altera Corporation

Dia.



Altera De vice P ackage Information Data Sheet

503-Pin Pin-Grid Array (PGA)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats.

2.260 + 0.015 s
(57.40 + 0.381) >%
(4064 = 0.304) °% (4.572£0.254)
1500 +0.010 0.145 I
(38.10 £ 0.254) % .68 M
0.050 .
A ] Dia. Typ.
0 = axn
= .
—
S
Indicates location e 1B !
. —
of Pin A1 =
—
=
= 0.018 + 0.002
+
= =SS Dia,
= (0.46 + 0.051)
————
= |
1
— f
—
J
0.038 (0.966) .
0.048 (1.22)
0.050 + 0.005 e
(1.27 £0.127)
2.100 s 0.100 ) 0.008 + 0.005
(53.33) °% (51 BSC 020 £0.127)
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Altera De vice P ackage Information Data Sheet

599-Pin Pin-Grid Array (PGA)

Controlling measurement is in inches. Millimeter measurements, shown in parentheses, are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats. Metal heat sink is shown in the side view.
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Altera De vice P ackage Information Data Sheet

600-Pin Ball-Grid Array (BGA)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 764 of this data sheet for dimension formats. Metal heat sink is shown in the side view.
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