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Introduction

Lead Materials

Data Sheet

This data sheet provides the following package information for all

Altera® devices:

Lead materials
Thermal resistance
Package weights
Package outlines

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

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 (7)
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 (2) PGA Alloy 42 Gold over nickel plate
Plastic small-outline SOIC Copper Solder plate
integrated circuit
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) |-
FineLine BGA™ FineLine BGA | Tin-lead alloy (63/37) |—

Notes:

(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.
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Altera Device Package Information Data Sheet

Thermal Tables 2 through 11 provide 6y, (junction-to-ambient thermal resistance)
. and 6yc (junction-to-case thermal resistance) values for Altera
Resistance APEX™ 20K and APEX 20KE, FLEX® 10K and FLEX 10KE, FLEX 8000,

FLEX 6000, MAX® 9000, MAX 7000, MAX 5000, MAX 30004, Classic™,
and configuration devices.

Table 2. Thermal Resistance of APEX 20K & APEX 20KE Devices (Part 1 of 2)

Device Pin Pal:kage eJc (o C/W) eJA (° C/W) eJA (o CIW) eJA (° C/W) eJA (o C/W)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EP20K60E 144 |TQFP 9.0 33.0 26.0 22.0 20.0
196 |FineLine BGA 6.3 30.6 29.5 28.2 25.4
208 |PQFP 7.0 35.0 24.0 18.0 14.0
240 |PQFP 7.0 30.0 22.0 17.0 14.0
324 |Fineline BGA 5.8 27.6 26.3 24.9 22.2
356 |BGA 2.0 15.0 12.0 9.0 8.0
EP20K100 144 | TQFP 9.0 33.0 26.0 22.0 20.0
EP20K100E 196 |FineLine BGA 6.3 30.6 29.5 28.2 25.4
208 |PQFP 7.0 35.0 24.0 18.0 14.0
240 |PQFP 7.0 30.0 22.0 17.0 14.0
324 |FineLine BGA 5.8 27.6 26.3 24.9 222
356 |BGA 2.0 15.0 12.0 9.0 8.0
EP20K160E 144 |TQFP 9.0 33.0 26.0 22.0 20.0
208 |PQFP 7.0 35.0 24.0 18.0 14.0
240 |PQFP 7.0 30.0 22.0 17.0 14.0
356 |BGA 2.0 15.0 12.0 9.0 8.0
484  |FineLine BGA 6.0 21.0 17.0 14.0 13.0
EP20K200 208 |RQFP 2.0 18.0 12.0 9.0 7.0
240 |RQFP 2.0 20.0 13.0 10.0 8.0
356 |BGA 2.0 15.0 12.0 9.0 8.0
484 |FineLine BGA 6.0 21.0 17.0 14.0 13.0
EP20K200E 208 |PQFP 7.0 35.0 24.0 18.0 14.0
240 |PQFP 7.0 30.0 22.0 17.0 14.0
356 |BGA 2.0 15.0 12.0 9.0 8.0
484  |FineLine BGA 6.0 21.0 17.0 14.0 13.0
652 |BGA (1) (1) (1) (1) (1)
672 |FineLine BGA 5.2 17.5 17.1 16.8 16.3
EP20K300E 208 |RQFP 2.0 18.0 12.0 9.0 7.0
240 |RQFP 2.0 20.0 13.0 10.0 8.0
652 |BGA (1) (1) (1) (1) (1)
672 |FineLine BGA 5.2 17.5 17.1 16.8 16.3
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Table 2. Thermal Resistance of APEX 20K & APEX 20KE Devices (Part 2 of 2)
Device Pin Package 6yc (° C/W) | 645 (° C/W) | B4 (° C/W) | By (° C/W) | B4 (° C/W)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EP20K400 652 BGA 2.0 13.0 10.0 8.0 7.0
655 |[PGA 1.0 8.0 7.0 6.0 4.0
672 FineLine BGA 5.2 175 171 16.8 16.3
EP20K400E 652 |[BGA 2.0 13.0 10.0 8.0 7.0
672 |FineLine BGA 4.8 19.0 18.0 17.0 16.0
EP20K600E 652 |BGA (1) (1) (1) 1) 1)
672 FineLine BGA 4.8 18.0 17.0 16.0 15.0
1,020 |FineLine BGA (1) (1) (1) (1) (1)
EP20K1000E | 652 |BGA (1) (1) (1) (1) (1)
672 |FineLine BGA (1) (1) (1) (1) (1)
984 |PGA 1) 1) (1) 1) (1)
1,020 |FineLine BGA (1) (1) (1) 1) (1)
EP20K1500E | 652 |BGA (1) (1) (1) (1) (1)
984 |PGA (1) (1) (1) 1) 1)
1,020 |FineLine BGA (1) (1) (1) (1) (1)
Note:
(1)  For thermal resistance values, contact Altera Applications.
Table 3. Thermal Resistance of FLEX 10K Devices (Part 10f3) Note (1)
Device Pin Package eJc (° C/W) eJA (° C/W) eJA (° c/W) eJA (° C/w) eJA (° C/W)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPF10K10 84 PLCC 11.0 35.0 23.0 18.0 14.0
144 TQFP 9.0 33.0 26.0 22.0 20.0
208 PQFP 7.0 35.0 24.0 18.0 14.0
EPF10K10A 100 TQFP 10.0 44.0 38.0 34.0 31.0
144 TQFP 9.0 33.0 26.0 22.0 20.0
208 PQFP 7.0 35.0 24.0 18.0 14.0
256 FineLine BGA 6.7 33.0 30.0 28.0 26.0
EPF10K20 144 TQFP 9.0 33.0 26.0 22.0 20.0
208 RQFP 2.0 18.0 12.0 9.0 7.0
240 RQFP 2.0 20.0 13.0 10.0 8.0
EPF10K30 208 RQFP 2.0 18.0 12.0 9.0 7.0
240 RQFP 2.0 20.0 13.0 10.0 8.0
356 BGA 2.0 15.0 12.0 9.0 8.0
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Table 3. Thermal Resistance of FLEX 10K Devices (Part2 of 3) Note (1)

Device Pin Package It (° C/W) CITY (° C/W) Iy (° C/W) 64 (° C/w) 64 (° C/W)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.

EPF10K30A 144 |TQFP 9.0 33.0 26.0 22.0 20.0

208 |PQFP 7.0 35.0 24.0 18.0 14.0

240 |PQFP 7.0 30.0 22.0 17.0 14.0

256 |FineLine BGA 5.7 28.0 26.0 24.0 23.0

356 |BGA 2.0 15.0 12.0 9.0 8.0

484  |FineLine BGA 5.4 23.9 22.0 20.7 19.5

EPF10K30E 144 | TQFP 9.0 33.0 26.0 22.0 20.0

208 |PQFP 7.0 35.0 24.0 18.0 14.0

256 |FinelLine BGA 5.7 28.0 26.0 24.0 23.0

484  |FineLine BGA 5.4 23.9 22.0 20.7 19.5

EPF10K40 208 |RQFP 2.0 18.0 12.0 9.0 7.0

240 |RQFP 2.0 20.0 13.0 10.0 8.0

EPF10K50 240 |RQFP 2.0 20.0 13.0 10.0 8.0

356 |BGA 2.0 15.0 12.0 9.0 8.0

403 |PGA 3.0 12.0 10.0 9.0 8.0

PGA (2) 3.0 10.0 8.0 7.0 6.0

EPF10K50V 240 |RQFP 2.0 20.0 13.0 10.0 8.0

356 |[BGA 2.0 15.0 12.0 9.0 8.0

484 | FineLine BGA 4.9 23.0 22.0 215 20.0

EPF10K50E 144 |TQFP 9.0 33.0 26.0 22.0 20.0

208 |PQFP 7.0 35.0 24.0 18.0 14.0

240 |PQFP 7.0 30.0 22.0 17.0 14.0

256 |FineLine BGA 7.1 29.7 28.0 26.6 24.0

356 |BGA 2.0 15.0 12.0 9.0 8.0

484 |FineLine BGA 5.5 235 22.2 21.0 19.2

EPF10K50S 144 | TQFP 9.0 33.0 26.0 22.0 20.0

208 |PQFP 7.0 35.0 24.0 18.0 14.0

240 |PQFP 7.0 30.0 22.0 17.0 14.0

256 |FineLine BGA 7.1 29.7 28.0 26.6 24.0

356 |BGA 2.0 15.0 12.0 9.0 8.0

484 | FineLine BGA 5.4 25.0 24.0 23.0 21.5

EPF10K70 240 |RQFP 2.0 20.0 13.0 10.0 8.0

503 |PGA 1.0 8.0 7.0 6.0 4.0

EPF10K100 503 |PGA 1.0 8.0 7.0 6.0 4.0

PGA (2) 1.0 6.0 5.0 4.0 3.0

PGA (3) - 2.0 - - -
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Table 3. Thermal Resistance of FLEX 10K Devices (Part 3 of 3) Note (1)

Device Pin Package eJc (° C/W) eJA (° C/W) eJA (° C/W) eJA (° C/W) eJA (° C/w)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPF10K100A | 240 |RQFP 2.0 20.0 13.0 10.0 8.0
356 |BGA 2.0 15.0 12.0 9.0 8.0
484 | FineLine BGA 5.2 21.7 20.6 19.6 18.2
600 |BGA 2.0 13.0 10.0 8.0 7.0
EPF10K100E | 208 |PQFP 7.0 35.0 24.0 18.0 14.0
240 |PQFP 7.0 30.0 22.0 17.0 14.0
256 |FineLine BGA 5.6 28.8 27.5 26.1 234
356 |BGA 2.0 15.0 12.0 9.0 8.0
484 | FineLine BGA 5.4 23.0 21.8 20.7 18.9
EPF10K130V | 599 |PGA 1.0 8.0 7.0 6.0 4.0
600 |BGA 2.0 13.0 10.0 8.0 7.0
EPF10K130E 240 |PQFP 7.0 30.0 22.0 17.0 14.0
356 |BGA 2.0 15.0 12.0 9.0 8.0
484 | FineLine BGA 5.3 22.4 21.2 20.2 18.5
600 |[BGA 2.0 13.0 10.0 8.0 7.0
672 |FineLine BGA 5.2 18.9 18.2 17.6 16.9
EPF10K200E 599 |[PGA 1.0 8.0 7.0 6.0 4.0
600 |BGA 2.0 13.0 10.0 8.0 7.0
672 |FineLine BGA 5.2 17.8 17.3 17.0 16.4
EPF10K200S 240 |RQFP 2.0 20.0 13.0 10.0 8.0
356 |[BGA 2.0 15.0 12.0 9.0 8.0
484 | FineLine BGA 6.0 21.0 17.0 14.0 13.0
600 |[BGA 2.0 13.0 10.0 8.0 7.0
672 |FineLine BGA 4.8 20.0 19.7 19.4 19.0
EPF10K250A | 599 |PGA 1.0 8.0 7.0 6.0 4.0
600 |BGA 2.0 13.0 10.0 8.0 7.0
Notes:
(1) Bold type designates measured values. FLEX 10KA and FLEX 10KE devices are not measured.
(2) Attached pin-fin heat sink.
(3) Attached motor driven fan heat sink.
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Table 4. Thermal Resistance of FLEX 8000 Devices  Note (1)
Device Pin Count | Package | 6)c (° C/W) | 6,4 (° C/W) | 64 (° C/W) | 6,4 (° C/W) | By (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPF8282A 84 PLCC 11.0 35.0 23.0 18.0 14.0
100 TQFP 10.0 44.0 38.0 34.0 31.0
EPF8282AV 100 TQFP 10.0 44.0 38.0 34.0 31.0
EPF8452A 84 PLCC 11.0 35.0 23.0 18.0 14.0
100 TQFP 10.0 44.0 38.0 34.0 31.0
160 PQFP 7.0 35.0 26.0 20.0 16.0
160 PGA 6.0 20.0 13.0 10.0 8.0
EPF8636A 84 PLCC 11.0 35.0 23.0 18.0 14.0
160 PQFP 6.0 20.0 13.0 10.0 8.0
192 PGA 6.0 16.0 11.0 8.0 6.0
208 PQFP 7.0 35.0 24.0 18.0 14.0
208 RQFP 2.0 18.0 12.0 9.0 7.0
EPF8820A 144 TQFP 9.0 33.0 26.0 22.0 20.0
160 PQFP 6.0 20.0 13.0 10.0 8.0
192 PGA 6.0 16.0 11.0 8.0 6.0
208 PQFP 7.0 35.0 24.0 18.0 14.0
208 RQFP 2.0 18.0 12.0 9.0 7.0
225 BGA 6.0 28.0 19.0 14.0 11.0
EPF81188A 208 PQFP 7.0 35.0 24.0 18.0 14.0
232 PGA 2.0 14.0 10.0 7.0 5.0
240 PQFP 7.0 30.0 22.0 17.0 14.0
240 RQFP 2.0 20.0 13.0 10.0 8.0
EPF81500A 240 PQFP 7.0 30.0 22.0 17.0 14.0
240 RQFP 2.0 20.0 13.0 10.0 8.0
280 PGA 2.0 14.0 10.0 7.0 5.0
304 RQFP 1.0 20.0 13.0 10.0 8.0
Note:

(1) Bold type designates measured values.
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Table 5. Thermal Resistance of FLEX 6000 Devices

Device Pin Count Package 6,c (° C/W) I (° C/W) CITY (° C/W) I (° C/w) 64 (° C/W)

Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPF6010A 100 TQFP 10.0 440 38.0 34.0 31.0
144 TQFP 9.0 33.0 26.0 22.0 20.0
EPF6016 144 TQFP 9.0 33.0 26.0 22.0 20.0
208 PQFP 7.0 35.0 24.0 18.0 14.0
240 PQFP 7.0 30.0 22.0 17.0 14.0
256 BGA 6.0 28.0 220 20.0 19.0
EPF6016A 100 TQFP 10.0 440 38.0 34.0 31.0
FineLine BGA 10.0 33.0 29.0 26.0 240
144 TQFP 9.0 33.0 26.0 22.0 20.0
208 PQFP 7.0 35.0 24.0 18.0 14.0
256 FineLine BGA 9.0 27.0 23.0 21.0 19.0
EPF6024A 144 TQFP 9.0 33.0 26.0 22.0 20.0
208 PQFP 7.0 35.0 24.0 18.0 14.0
240 PQFP 7.0 30.0 22.0 17.0 14.0
256 BGA 6.0 28.0 22.0 20.0 19.0
FineLine BGA 9.0 27.0 23.0 21.0 19.0
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Table 6. Thermal Resistance of MAX 9000 Devices

Notes (1), (2)

Device Pin Count Package CIT (° C/W) 64 (° C/W) I (° C/W) CITY (° C/W) Iy (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPM9320 84 PLCC 11.0 35.0 23.0 18.0 14.0
208 RQFP 2.0 18.0 12.0 9.0 7.0
280 PGA 2.0 14.0 10.0 7.0 5.0
356 BGA 2.0 15.0 12.0 9.0 8.0
EPM9320A 84 PLCC 11.0 35.0 23.0 18.0 14.0
208 RQFP 2.0 18.0 12.0 9.0 7.0
356 BGA 2.0 15.0 12.0 9.0 8.0
EPM9400 84 PLCC 11.0 35.0 23.0 18.0 14.0
208 RQFP 2.0 18.0 12.0 9.0 7.0
240 RQFP 2.0 20.0 13.0 10.0 8.0
EPM9480 208 RQFP 2.0 18.0 12.0 9.0 7.0
240 RQFP 2.0 20.0 13.0 10.0 8.0
EPM9560 208 RQFP 2.0 18.0 12.0 9.0 7.0
240 RQFP 2.0 20.0 13.0 10.0 8.0
280 PGA 2.0 14.0 10.0 7.0 5.0
304 RQFP 1.0 20.0 13.0 10.0 8.0
356 BGA 2.0 15.0 12.0 9.0 8.0
EPM9560A 208 RQFP 2.0 18.0 12.0 9.0 7.0
240 RQFP 2.0 20.0 13.0 10.0 8.0
304 RQFP 1.0 20.0 13.0 10.0 8.0
356 BGA 2.0 15.0 12.0 9.0 8.0
Notes:
(1) Bold type designates measured values.
(2) Thermal resistance values for MAX 9000 devices are preliminary.
Table 7. Thermal Resistance of MAX 7000 Devices (Part 1 of 4) Notes (1), (2)
Device Pin Count Package It (° C/w) Iy (° C/W) 64 (° C/w) 64 (° C/w) I (° C/W)
Still Air {100 ft./min. | 200 ft./min. | 400 ft./min.
EPM7032 44 PLCC 9.0 52.0 45.0 41.0 36.0
PQFP 18.0 63.0 55.0 48.0 43.0
TQFP 19.0 64.0 56.0 50.0 45.0
EPM7032B 44 PLCC 9.0 52.0 45.0 41.0 36.0
TQFP 19.0 64.0 56.0 50.0 45.0
EPM7032S 44 PLCC 9.0 52.0 45.0 41.0 36.0
TQFP 19.0 64.0 56.0 50.0 45.0
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Table 7. Thermal Resistance of MAX 7000 Devices (Part 2 of 4) Notes (1), (2)

Device Pin Count | Package | 6yc (° C/W) | 6,4 (° C/W) | 8a (° C/W) | 644 (° C/W) | B4 (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.

EPM7032AE 44 PLCC 9.0 52.0 45.0 41.0 36.0

TQFP 19.0 64.0 56.0 50.0 45.0

EPM7064S 44 PLCC 9.0 52.0 45.0 41.0 36.0

TQFP 19.0 64.0 56.0 50.0 45.0

84 PLCC 11.0 35.0 23.0 18.0 14.0

100 TQFP 10.0 44.0 38.0 34.0 31.0

EPM7064 44 PLCC 9.0 52.0 45.0 41.0 36.0

TQFP 19.0 64.0 56.0 50.0 45.0

68 PLCC 12.0 44.0 33.0 25.0 20.0

84 PLCC 11.0 35.0 23.0 18.0 14.0

100 PQFP 11.0 50.0 43.0 38.0 34.0

EPM7064AE 44 PLCC 9.0 52.0 45.0 41.0 36.0

EPM7064B TQFP 19.0 64.0 56.0 50.0 45.0

100 TQFP 10.0 44.0 38.0 34.0 31.0

FineLine BGA 25.2 65.0 61.0 58.0 55.0

EPM7096 68 PLCC 12.0 44.0 33.0 25.0 20.0

84 PLCC 11.0 35.0 23.0 18.0 14.0

100 PQFP 11.0 50.0 43.0 38.0 34.0

EPM7128A 84 PLCC 11.0 35.0 23.0 18.0 14.0

100 TQFP 10.0 44.0 38.0 34.0 31.0

FineLine BGA 14.7 42.0 39.0 37.0 36.0

144 TQFP 9.0 33.0 26.0 22.0 20.0

256 FineLine BGA 9.4 35.0 33.3 31.6 28.0

EPM7128B 100 TQFP 10.0 44.0 38.0 34.0 31.0

FineLine BGA 10.0 33.0 29.0 26.0 24.0

144 TQFP 9.0 33.0 26.0 22.0 20.0

256 FineLine BGA 9.0 27.0 23.0 21.0 19.0

EPM7128E 84 PLCC 11.0 35.0 23.0 18.0 14.0

100 PQFP 11.0 50.0 43.0 38.0 34.0

160 PQFP 7.0 35.0 26.0 20.0 16.0

EPM7128S 84 PLCC 11.0 35.0 23.0 18.0 14.0

100 TQFP 10.0 44.0 38.0 34.0 31.0

PQFP 11.0 50.0 43.0 38.0 34.0

160 PQFP 7.0 35.0 26.0 20.0 16.0
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Table 7. Thermal Resistance of MAX 7000 Devices (Part 3 of 4) Notes (1), (2)

Device Pin Count | Package | 8;¢ (° C/W) | 6,5 (° C/W) | 844 (° C/W) | 645 (° C/W) | 6,4 (° C/W)
Still Air | 100 ft./min. [ 200 ft./min. | 400 ft./min.

EPM7128AE 84 |PLCC 11.0 35.0 23.0 18.0 14.0
100 |TQFP 10.0 44.0 38.0 34.0 31.0

FineLine BGA 19.3 50.1 47.9 45.6 41.1

144 | TQFP 9.0 33.0 26.0 22.0 20.0

256  |FineLine BGA|  12.9 43.6 41.4 39.2 35.3

EPM7160E 84 |PLCC 11.0 35.0 23.0 18.0 14.0
100 |PQFP 11.0 50.0 43.0 38.0 34.0

160 |PQFP 7.0 35.0 26.0 20.0 16.0

EPM7160S 84 |PLCC 11.0 35.0 23.0 18.0 14.0
100 |TQFP 10.0 44.0 38.0 34.0 31.0

160 |PQFP 7.0 35.0 26.0 20.0 16.0

EPM7192S 160 |PQFP 7.0 35.0 26.0 20.0 16.0
EPM7192E 160 |PGA 6.0 20.0 13.0 10.0 8.0
PQFP 7.0 35.0 26.0 20.0 16.0

EPM7256A 100 |TQFP 10.0 44.0 38.0 34.0 31.0
144  |TQFP 9.0 33.0 26.0 22.0 20.0

208 |PQFP 7.0 35.0 24.0 18.0 14.0

256  |FinelLine BGA 6.2 34.0 32.0 29.0 28.0

EPM7256B 100 |TQFP 10.0 44.0 38.0 34.0 31.0
FineLine BGA 10.0 33.0 29.0 26.0 24.0

144  |TQFP 9.0 33.0 26.0 22.0 20.0

208 |PQFP 7.0 35.0 24.0 18.0 14.0

256  |FineLine BGA 6.2 34.0 32.0 29.0 28.0

EPM7256E 160 |PGA 6.0 20.0 13.0 10.0 8.0
PQFP 7.0 35.0 26.0 20.0 16.0

208 |RQFP 2.0 18.0 12.0 9.0 7.0

EPM7256S 208 |PQFP 7.0 35.0 24.0 18.0 14.0
RQFP 2.0 18.0 12.0 9.0 7.0

EPM7256AE 100 |TQFP 10.0 44.0 38.0 34.0 31.0
FineLine BGA 10.0 33.0 29.0 26.0 24.0

144  |TQFP 9.0 33.0 26.0 22.0 20.0

208 |PQFP 7.0 35.0 24.0 18.0 14.0

256  |FineLine BGA 10.3 33.0 31.0 29.5 26.6
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Table 7. Thermal Resistance of MAX 7000 Devices (Part 4 of 4)

Notes (1), (2)

Device | Pin Count | Package |6, (° C/W) | 84 (° C/W) | 644 (° C/W) | B4 (° C/W) | By (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPM7512AE 144 TQFP 9.0 33.0 26.0 22.0 20.0
208 PQFP 7.0 35.0 24.0 18.0 14.0
256 BGA 6.0 28.0 22.0 20.0 19.0
FineLine BGA 6.5 29.6 28.4 27.0 24.2
EPM7512B 144 TQFP 9.0 33.0 26.0 22.0 20.0
208 PQFP 7.0 35.0 24.0 18.0 14.0
256 FineLine BGA 6.5 29.6 28.4 27.0 24.2
Notes:
(1) Bold type designates measured values. Values are not measured for MAX 7000A devices.
(2) Thermal resistance values for MAX 7000A devices are preliminary.
Table 8. Thermal Resistance of MAX 5000 Devices  Note (1)
Device Pin Count Package Byc (°C/W) | 6,4 (° C/W)
EPM5032 28 CerDIP 12.0 44.0
PDIP 19.0 48.0
JLCC 9.0 69.0
PLCC 10.0 59.0
EPM5064 44 JLCC 15.0 62.0
PLCC 9.0 52.0
EPM5128 68 JLCC 11.0 39.0
PLCC 12.0 44.0
PGA 2.0 32.0
EPM5128A 68 PLCC 12.0 44.0
EPM5130 84 JLCC 4.0 30.0
PLCC 11.0 35.0
100 PQFP 10.0 50.0
PGA 4.0 26.0
EPM5192 84 JLCC 4.0 30.0
PLCC 11.0 35.0
PGA 2.0 27.0
Note:
(1) Bold type designates measured values.
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Table 9. Thermal Resistance of MAX 3000A Devices

Device Pin Count | Package |6;c (° C/W) |6, (° C/W) | 6y (° C/W) | B4 (° C/W) | B4 (° C/W)
Still Air {100 ft./min. | 200 ft./min. | 400 ft./min.

EPM3032A 44 TQFP 19.0 64.0 56.0 50.0 45.0

PLCC 9.0 52.0 45.0 41.0 36.0

EPM3064A 44 TQFP 10.0 44.0 38.0 34.0 31.0

PLCC 11.0 35.0 23.0 18.0 14.0

100 TQFP 10.0 44.0 38.0 34.0 31.0

EPM3128A 100 TQFP 10.0 44.0 38.0 34.0 31.0

144 TQFP 9.0 33.0 26.0 22.0 20.0

EPM3256A 144 TQFP 9.0 33.0 26.0 22.0 20.0

208 PQFP 7.0 35.0 24.0 18.0 14.0
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Table 10. Thermal Resistance of Classic Devices  Note (1)
Device Pin Count Package Byc (°C/W) | 644 (° C/W)

EP600I 24 PDIP 22.0 67.0
CerDIP 18.0 60.0

28 PLCC 16.0 64.0

EP610 24 CerDIP 10.0 60.0
PDIP 18.0 55.0

solc 17.0 77.0

28 PLCC 13.0 74.0

EP610I 24 CerDIP 18.0 60.0
PDIP 22.0 67.0

28 PLCC 16.0 64.0

EP900I 40 PDIP 23.0 49.0
44 PLCC 10.0 58.0

EP910 40 CerDIP 12.0 40.0
PDIP 23.0 49.0

44 PLCC 10.0 58.0

EP910I 40 CerDIP 17.0 44.0
PDIP 29.0 51.0

44 PLCC 16.0 55.0

EP1800I 68 PLCC 13.0 44.0
EP1810 68 JLce 12.0 47.0
PLCC 13.0 44.0

PGA 6.0 38.0

Table 11. Thermal Resistance of Configuration Devices (Part10f2) Note (1)

Device Pin Count Package B¢ (°C/W) | 64a(° 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
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Table 11. Thermal Resistance of Configuration Devices (Part2 of2) Note (1)
Device Pin Count Package Byc (°C/W) | 645 (° C/W)
EPC1441 8 PDIP 19 48
20 PLCC 18 80
32 TQFP 17 75
EPC1 8 PDIP 16 70
20 PLCC 18 80
EPC2 20 PLCC 18 80
32 TQFP 17 75

Note to tables:
(1) Bold type designates measured values.

Pa cka g e Table 12 shows the package weights for Altera devices. The die of a device
. adds an insignificant amount of weight; therefore, these weights can be
WEIghtS used for any device in that package.
Table 12. Package Weights for Altera Devices (Part 1 of 2)
Pins Package Weight (grams)

8 PDIP 0.5
20 PLCC 0.8
24 CerDIP 4.1
24 PDIP 1.7
24 SOIC 0.6
28 PLCC 1.1
28 PDIP 1.7
28 CerDIP 4.1
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
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Table 12. Package Weights for Altera Devices (Part 2 of 2)

Pins Package Weight (grams)
100 PQFP 1.6
100 PGA 14.2
100 TQFP 0.5
100 FineLine BGA 0.2
144 TQFP 1.3
160 PQFP 5.4
160 PGA 19.9
192 PGA 24.1
196 FineLine BGA 0.3
208 PQFP 5.7
208 RQFP 10.8
225 BGA 21
232 PGA 25.5
240 RQFP 15.1
240 PQFP 7.0
256 BGA 2.1
256 FineLine BGA 0.4
280 PGA 29.5
304 RQFP 26.3
324 FineLine BGA 0.6
356 BGA 7.0
403 PGA 29.5
484 FineLine BGA 0.7
503 PGA 59.0
599 PGA 69.0
600 BGA 12.0
652 BGA 14.9
655 PGA 74.9
672 FineLine BGA 1.2
984 PGA (1)
1,020 FineLine BGA 1)

Note:

(1) For package weight information, contact Altera Applications.
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Packa ge Package outlines are listed in order of ascending pin count. Altera
. package outlines meet the requirements of JEDEC Publication No. 95.
Outlines Table 13 lists the JEDEC package outlines that are used with Altera
devices.
Table 13. JEDEC Package Outline Cross Reference (Part10f2)  Note (1)
Pins Package JEDEC Qutline
8 PDIP MS-001
20 PLCC MS-018
24 CerDIP MO-036
24 PDIP MS-001
24 solc MS-013
28 soIC MS-013
28 PLCC MS-018
28 JLce 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
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
100 FineLine BGA MO-192
144 TQFP MO-136
160 PQFP MO-108
160 PGA MO-067
192 PGA MO-067
196 FineLine BGA MO-192
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Table 13. JEDEC Package Outline Cross Reference (Part2 of2)  Note (1)
Pins Package JEDEC Outline
208 PQFP MO-143
208 RQFP MO-143
225 BGA MO-151
232 PGA MO-067
240 RQFP MO-143
240 PQFP MO-143
256 BGA MO-151
256 FineLine BGA MO-192
280 PGA MO-067
304 RQFP MO-143
324 FineLine BGA MO-192
356 BGA MO-192
403 PGA -
484 FineLine BGA MO-192 (2)
503 PGA -
599 PGA -
600 BGA MO-192
652 BGA MO-192
655 PGA -
672 FineLine BGA MO-192 (2)
984 PGA -
1,020 FineLine BGA -
Notes:
(1)  For more information, contact Altera Applications at (800) 800-EPLD.
(2) These packages exceed the JEDEC “A” dimension in height.
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Table 14 shows the different packages and pin counts for Altera devices.

Table 14. Packages & Pin Counts (Part 1 of 2)

Package

Code

Pin Count

BGA

B

225

256

356

600

652

FineLine BGA

100

196

256

324

484

672

1,020

CerDIP

24

40

PGA

68

84

100

160

192

232

280

403

503

599

655

984

JLCC

28

44

68

84

PLCC

20

28

44

68

84
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Table 14. Packages & Pin Counts (Part 2 of 2)

Package

Code

Pin Count

PDIP

P

8

24

40

PQFP

44

100

160

208

240

RQFP

208

240

304

SOIC

24

TQFP

32

44

100

144

Table 15 summarizes the maximum lead coplanarity for Altera J-lead and

QFP packages.

Table 15. Maximum Lead Coplanarity for J-Lead, PLCC, BGA, FineLine BGA

& QFP Packages
Package Maximum Lead Coplanarity
JLCC 0.006 inches (0.15 mm)
PLCC 0.004 inches (0.10 mm)

greater

QFP packages with a lead pitch of 0.65 mm or

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)

FineLine 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

2-20

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 16 shows the units used to describe package outline dimensions.

Table 16. 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.

Sq. 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.

s Controlling dimensions are noted on package outline drawings.
The 984-pin PGA and the 1,020-pin FineLine BGA package
outline drawings will be available in future revisions of this
document.
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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 2-20 of this data sheet for dimension formats.

(Top View) (Side View) (End View)
0.300 (7.62)
0.325 (8.26)

0.130

0.360 (9.14) 0.100 (3.30)

0.380 (9.65) @54 BSC™ ' % Max.
B 432) —

obuwo 10 4k ‘771 ' — 5
0.260 (6.60) ¥ ﬁﬁ ‘r Z
: 0°-15°
i L 0.055

ERER==m)
| S Sk
| |- Pin 1 : 0.125(3.18) '
0.065 1 65) 0.300
0.027 (0.686) 0.135 (3.43) « 5290 g5
0.037 (0.940) _|le_ 0-016 (0.406) (7.62)

0.020 (0.508)
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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 2-20 of this data sheet for dimension formats.

0.045 4 450

(1.14) \ =

2-22

(Top View)

Pin 1

0.350 (8.89)
.0:350(8.89)
0.356 (9.04)

0.385 (9.78)
-

0.395 (10.03)

S - -

¥

0.042 (1.07) v

o

0.048 (1.22)

0026 (066) + | -
0,032 (081) ¥

> ‘

—»‘

(Side View)

~ See Detail A

S 0
/

> 0.013 (0.33)

0.021 (0.53)

0.290 (7.37)
i 0.320 (8.13)
—f |
0.090 (2.29)
0.120 (3.04)
0.165 (4.19)
0.180 (4.57)
Detail A ~
AN
\
\
0.020 .\
—_— n.
(0.508) \
|
|
0.025 (0.64) _

0040 (1.14) ° /
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24-Pin Ceramic Dual In-Line Package (CerDIP)

on formats.

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

“Dimension Formats” on page 2-20 of this data sheet for dimensi
(Top View)

minisininisisisinininls)
Window 0.295 + 0.015
. (7.49 +0.38)
I
oo0s [l ]l oo
(0.13) : 1.26 + 0.02 (2.29)
(32.00 + 0.51)
End Vie
(Side View) (End View)
0.200
0.028 £ 0.013 G08) Max. 0.305 £ 0.015
0.71 110.33) I 'T ‘ (7.75+0.38)
1 71 0.010 + 0.002
(0.25 +0.05)
1 || 0.125
0190 BSC”‘ ‘“ H G M 0° - 15°»/||«—
(2.54) 0.018 * 0.003 - 0.380 * 0.015
(0.46 £ 0.08) 0.057 £ 0.008 (9.65 + 0.38)
—
(1.45 + 0.20)

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 2-20 of this data sheet for dimension formats.

(Top View)

0.020 .
—— Min. —>|

0.045 (1.14)
(0.508)

0.060 (1.52)

H
im0 e e s e I s s

b

0.245 (6.22)
0.270 (6.86)

f

el
S S S S

Pin 1
1.240 (31.48)
1.255 (31.88)
(Side View) (End View)
0.140 (5.51) 0.295 (7.49)
0.170 (4.32) 0.325 (8.26)
0.015 .
0.125(3.18) X \ 038"
0.145 (3.68) — i
TiT 0.008 (0.20)
an 0.012 (0.30)
— H 0.016 (0.41) ‘ ‘
0016 (041) 0.310 (7.87
0020\ Il 0100 BsC N o005y  0:125(18) ‘ | (7.87)
(0.508) @58 0.135 (3.43) 0.360 (9.14)
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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 2-20 of this data sheet for dimension formats.

(Top View)

0.599 (15.21)
0.614 (15.59)

HHHHHHHHHHHH

0.291 (7.39)
0.299 (7.59)

BEEEHEHEHEHESH

Pin 1
(Side View)
> 5 Typ, 10.093(236).
/ 0.104 (2.64)
\
=
0013(0330) || 0.004 (0.10)
0.020 (0.508) 0.012 (0.30)
0.050
(1.27)

(End View)
0.394 (10.00)
0.419 (10.64)

0.018 o g5e s |«

(0.33)
10°Typ. —»| j«—

I —

‘ % 0°—-8°Typ.

0.016 (0.41)
0.50 (1.27)

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 2-20 of this data sheet for dimension formats.

(Top View)

. OO ]l
Window 'y

N T I
0.005

E J 0.290 £ 0.010

(7.37 £0.25)

0.090
——— Min.—>| |« gl
(0.127) 1.450 + 0.010 (3.54)
(36.83 £0.25) (End View)
0.305 £ 0.015
(Side View) 0200, (1752039
0.025 + 0.010 (5.08) “—"
(0,643 0.25) | 1 I
T — 0.010 * 0.002
I (0.25 + 0.05)
). 001840002 o012
0100 ooyl | (0.46 + 0.05) (3.18) 0° - 15°>/ ||«
(2.54) PR
m 0.380 + 0.015
(1.45 + 0.20) 0652038
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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 2-20 of this data sheet for dimension formats.

(Top View)
| e 0045(2.14) 0.020 e
0.055 (1.39) (0.508) ‘
Notchmay not L\ _ _ ' _ T '
appzar on some 0.270 (6.86)
packages. ———»| 5 0.295 (7.49)
. '\_l T J T T T T T T T T 00
Pin 1 f
1.345 (34.16)
\ 1.370 (34.80) ‘ (End View)
n ew,
0.140 (3.56) 0.295 (7.49)
(Side View) 0.180 (4.57) 0.020 - > 0.325 (8.26)
- Typ.
0.125 (3.18) I T \ (Of’l)
0.145 (3.68) v ——
7 0.008 (0.2)
— | 0012 (0.3)
0028 ,, 0.015 (0.38) - .
———— Min. Radhdnicd M/
©7y ‘* e 0021 (053 0125(318)
. 0.100 o 0135 (3.43) 0.310 (7.87)
@54 : : 0.360 (9.14)
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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 2-20 of this data sheet for dimension formats.

0.045 % 45°

!_H_H_\H'H_H_H_\

(Top View)

Pin 1

(Bottom View)

Window

(1.14) \
o o o

+

\_H_H_H_\_H_H_H_I

2-26

N

0.442 (11.23)
0.458 (11.63)

0.485 (12.32)
0.495 (12.58)

Sq. —»

T

0.300

0.026 (0.66)
0.032 (o 81)

(Side View)
See Detail A
-
P
[ /

I

7.62) Ref. %

—~

x45° __p|
(0.89)
S
\ f
\ 0.008
\ (0.20)

%%

“*

1.27) 27)

Detail A

0.006 (0.15)
« 20000015

@ (0.508) ’ r

~

\
0.010 (0.25)

|
0.020 R Min

%@\/

> 0.390 (9.91)
0.430 (10.92)

——

0.017 (0.43)
0.043 (0.58)

0.030 (0.762)
0.040 (1.02)

0.090 (2.29)
0.120 (3.05)

0.155 (3.94)
0.180 (4.57)
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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 2-20 of this data sheet for dimension formats.

(Top View)

0.045 » gge Pin 1

(1.14)
i
]
i
i
]
]
]

S | |

S | N — | -

0.450 (11.43)
—— ——— .
0.456 (11.58)

>
0.485 (12.32) -
0.495 (12.57) p

Altera Corporation

(Bottom View)

‘

0.050

(1.27)

0.020
(0.508)

v 0.025 (0.64)
0.040 (1.14)

(Side View)

0.042 (1.07)
0.056 (1.42)

R
—

0.042 (1.07)
0.048 (1.22)

P
—

0.026 (0.66) ‘
0.032 (0.81) ‘

—>

\ a‘

\

Min. \

I
I
R

0.020
«—

See Detail A

0.390 (9.91)
0.430 (10.92)

0.013 (0.33)
0.021 (0.53)

— 1

Min.
(0.508)

0.090 (2.29)
0.120 (3.05)
)
)

0.165 (4.19
0.180 (4.57
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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 2-20 of this data sheet for dimension formats.

(Top View) (Side View)
0.002 (0.05)
0.006 (0.15) e
0.05 - . =
Pin 1 - @ Max. 7 Detail A N
A A A \
0.018 (0.45)
/
i =_ i L 0.005 (0.135) \
i Ee— g i ! 0.007 (0.180) || |
7 See Detail A / -007 (0.180) e 0°—70
[—r— 1 | v v \
ot :n:li¢ | |
o — T — \ ?7 0. 018 0.018 (0.45) |
4 \ \| 0.029(0.75)
0.031
sC

(7.00) 5% N
0354 ~
(@.00) > - =

L
9031 o \ 0396 oot /
(0.80) \ (1.00) ,
0.275 \ v
«— 22 gq—

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 2-20 of this data sheet for dimension formats.

(Top View)
Window
!_H_H_H_H_H_H_\N!_H_H_H_H_H_H_H_H_H_H_H_\

> 0550 + 0.040
(13.97£1.02)

|

1
N N T R |

0.090 ‘ 0.005 .
o aoy Max. — ——— Min.
@29 " 2.050 £ 0.020 "* o127 ,
(52.07 £0.51) (End View)
0.225 ~ 0.610£0.010
0.025 + 0.010 (Side View) (5 75) Max. (15.49 £ 0.25)
0.64+0.25)
|, 0.010x0002
I (0.25 + 0.05)
0.057 + 0.008 0.125 \rin.
?215018 Bsc J (1.45+0.20) (3.18) 0°—15°—>
0.018 + 0.002 0.660 + 0.020
0.018£0.002 <« 0:660£0020 |
(0.46 + 0.05) (16.76 £ 0.51)
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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 2-20 of this data sheet for dimension formats.

(Top View)

0.045 (1.14) 0.020
R ———— — In. |-
0.055 (1.40) (0.508)

e e e e e e e e e e e e

!

0.530 (13.46)
0.550 (13.97)

O l
S [ N [ N S N N [ S N [ S N N S N s
Pin 1 2.058 (52.27) ‘
I 2.070 (52.58) {L-oU0) ! (End View)
0,165 (4.19) . 0.600(15.24)
0.145 (3.68) (Side View) m 0.625 (18.88)
0.155 (3.94) 0020 [
I T \ (0.508) "
T T 0.008 (0.2)
L | P
5 0.012 (0.3)
0.100
0.020 . it Bst L 0.120 (3.05)
——— Min.—»| (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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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 2-20 of this data sheet for dimension formats.

(Top View) (Bottom View) (Side View)
0.045 Pin 1 Window
*45° See Detail A
(1.14) T
\ o o [ //’_ﬁ
\ /
0.026 (0.66)
E / % 0.032 (0.81) =
q /\ N | 0.590 (14.99)
T il 0.630 (16.00)
O I 0.500 o ¢ t
= o (12.70) "
i 0
[l 1
1} 1
I | o S
e ome e - e
0.642 (16.31) . 1.27) ’ '
0.658 (16.71) o N . 0090 (229
0,685 (17.40) - - - 0.120 (3.05)
0.695 (17.65) ; 0.155 (3.94)
(17.65) e Detail A N - T 0.180 (4.57)
/7
/ N \
/ \
\
/ 0.006 (0.15)
I 0035 | " 0.010(0.25) !
: 45° _» e
0.089)
I 0020 |
\\ ¢ (0.508) R Min. |
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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 2-20 of this data sheet for dimension formats.

(Top View)

Pin 1
0.045 % 45°
1.14;
149 \ i o

| o e

L |

S | | | |

0.650 (16.51)

0.656 (16.66)

0.685 (17.39)

0.695 (17.65)

Altera Corporation

(Bottom View)

0.050 BSC%‘ “*
(1.27)
-
Detail A N
N
N
—
0.020
—
(0.508)
0.025 (0.64)
0.045 (1.14)

!

g

0.042 (1.07)
0.048 (1.22)

0.026 (0.66)

0.032 (0.81)

(Side View)
See Detail A
¢
A
/
\ rd
0.590 (14.99)
0.630 (16.00)
0.013 (0.33)
0.021 (0.53)
- e
L‘ 0.020 .
(0.508)
[N 0.090 (2.29)
0.120 (3.05)

0.165 (4.19)
-
0.180 (4.57)
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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 2-20 of this data sheet for dimension formats.

(Top View)
Pin 1

N\, AHAAHAAHAHA

I:I]:.

AN

0.390 (9.90)

EEEEERREREN

0.0118 (0.30)
0.0177 (0.45)

0.0315
050) BSC

0.398 (10.10) >

0.510 (12.95)

0.530 (13.45)

2-32

| 0.063 +0.008 1

\

(Side View)

e
/
/
0.0065+0.001
(0.165 + 0.035)

0.08!

(16£0.2)

Al

0.077 (1.95

3 (2.10)

0.0315 + 0.007 |
(0.80 £ 0.15)

_0.0098
(0.25)

Min. /
/

Altera Corporation



Altera Device Package 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 2-20 of this data sheet for dimension formats.

Pin 1

Altera Corporation

(Top View)

dnfdndndAARg

R

0.390 (9.90)

0.0118 (0.30)

0.0315
080y BSC

0.398 (10.10) SU-

0.462 (11.75)

0.482 (12.25) -9

0.0158 (0.40)

—»

-

(Side View)

0.00197 .-
(0.05) i

0.05 Max

. (1.27) Max.

\
I
2~ See Detail A

- Detail A TN

0.0035 (0.09) |
0.0079 (0.20)

¥

AN
N\
\

<«

x=
|

-

\

aVk o7 \
\
' \
— |

0.039
(1.00) Ref.

0.0180 (0.45) !
0.0295 (0.75) |
/
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Bottom View) (Side View)

Pin 1 i i
0.045 Window See Detail A
x45°

< (1.143) \
| o o o o o 2 o |

0.930 (23.62)

+

—
—
—
—
[, 0.017 (043)
[ 0.023(0.58)
—
=
=t
LD
S S S o "
| |« 0.030(0.762)
0.942 (23.93) 0.040 (1.02)
0.958 (24.33) I . 00%0(@229)
0.985 (25.02) - T = 0.120 (3.05)
0.995 (25.27) ~ e Detail A N 4‘ . 0.155(3.94)
s N 0.200 (5.08)
7/ N
/ N\
/ \
/ \
/ . 0.006 (0.15) \
! 0.035 0.010 (0.25) \
| x — | \
| (0.889) ‘ |
0.020 )
| Li 7(0.508) R Min. |
\ U /
\ T /
N 0.008 /
\ (0.203) /
\ /
\ 7/
N 7/
N e
N ~
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Bottom View) (Side View)
0.042 (1.07)
0.042 (1.07) o
0.056 (1.42)
0.042 (1.07)
. 0.048 (1.2, See Detail A
0.045 Pin 1 ‘ 0.800 ‘ 22) /
=2 % 45° . : -~
(1.143) \ ‘ (20.32) ‘ l 7 X
| o o gl jalnj — \ -
/
{ N d L
0 0.026 (0.660)
i 0.032 (0.813)
0 0.890 (22.61)
q 0.930 (23.62)
0 0.013 (0.330)
i 0.021 (0.533)
- v
S| S S | 0.020 Wi
‘ L 0.050 $‘ 0.508' n.
0.950 (24.13) g —»| w2 BSC (0.508)
0.958 (24.33 :
(24.33) . . 0.090(2.29)
0.985 (25.00) ¢ == 0.130 (3.30)
0.995 (25.27) -7 . ~ 0.165 (4.19)
~ — le— =22 VY
e Detail A N 0.200 (5.08)
ya N
/ \
/ \
/" 0.010 K
- Max. \
I (0.254) ., 0.020
| T(o.sos} o
|
|
| |
\ I
\ 0025 (0.64) o
\ 0045(1.14)
\ /
\ /
N 7/
N e
N 7
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View)

1.120 £ 0.020

@7.94+051) >0

=

2-36

Window

Indicates location
of Pin A1

>®WOOUOMmMmTEIXRTC
|

(Bottom View)

1.005 + 0.005
(2553 +0.13)

0O ©
00O OOC
©CICICICICIOIOIOIC)

1234567 89101

(Side View)

0.180  0.005
0.127 +0.013 (4.57 £0.13)
(3.23%0.33)

~._ 0.005
= (0.13)
_I —
|| o018x000
(0.457 +0.05)
0.730 ! v
'
(18.54) ! ¥
| —=
I
=
——— Dia. Typ = D
e
— 0050
0.008 o7 Dia
620 L 1.27)
0.050 + 0.005
(1.27 £0.13)
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Bottom View) (Side View)
0.045 4 450 o 100 e See Detail A
(1.143) Pin 1 Window (25.4) L /
/ N
N ( )
Indicates relative h |
location of Pin 1 T
0.26 (0.66)
0.32 (0.81)

1.090 (27.69)
I 1.130 (28.70)

0.017 (0.432)

-
I,

0.023 (0.584)
e ot S Ny )————————————
1142 29.01) o ‘ 1|, 0030 @762
‘ 1.158 (29.41) O \ 0.040 (1.02)
1185 (30.10) - — = LN k%(g.gg)
1.195(30.35) 0" P ] ~ . 120 (3.05)
g Detail A > 0.155 (3.94)
s N —» «— -
y N 0.200 (5.08)
/ \
/ \
/ 0.006 (0.15) 1 1o \
/ 0.010 (0.25) \
\
| 0.035 g 450 _py e
I (0.889) \‘
I 0.020 _
| ' ©.508) R MIn- |
I
\ T /
\\ 0.008 ,
(0.203) ,
\ /
N /
AN 7/
N e
. P
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Bottom View) (Side View)

0.042 (1.07)
0.056 (1.42)

0045 0.042 (1.07) See Detail A

x45° Pin 1 0.048 (1.22)
(1.143) o
4 O N N B
Indicates relative T N

location of Pin 1

1.090 (27.69)
1.130 (28.70)

L, )| 0013(0.33)
T 7T 0.021 (0.53)
S | | | | | | | | | x I~ —_—
0.020
1150 (29.20) ¢ 0.050 BSC%‘ L 0.026 (0.660) L‘ —0 508)Mn.
1.158 (29.41) > @z 0.032 (0.813) .
1.185 (30.09) 100 oo 1Ll | 0.090(229)
1195 (30.35) 0" (25.4) " " 0.130 (3.30)
0.165 (4.19)
N |« 0165 (4.19)
- T T = 0.200 (5.08)
e Detail A N
Va N
/ N
/
0.020 .
/0.010 ©508) M
/ (0.254) \
| \
|
\ 0.025(0.64) | |
|

0045114 "
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View)

1.120  0.020
(28.45 + 0.51) SU-

(Bottom View)

1.005 + 0.005

(25.53 £ 0.13)

(Side View)

0.127 £0.013

. 0.1800.005
(457£0.13)
. ‘ %)) BS (323:033) | [ r
L (OO POOOOE) _:'\ 0.005
K |POOOOPOOOOO —h = 0127 Ref.
i{ % % 000 % % : z 0.018 + 0.002
/\ " loee 0606 o . (0.457f 0.05)
L) . loo® 000 e *
E ] —
Iee) ©0 [y — % Dia.
c |©O ©®O ©@© L ! |
B [0OCOOO®OO©O®OO|\ 007 "=
O j/©@@©@ 0eeee @@ | H—=
pin A1 1234567891011 7%2%3222? ~
Window Indicates location e %2008) Ref.

of Pin A1

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 2-20 of this data sheet for dimension formats.

(Top View) (Bottom View) (Side View)
1.320£0.020 g 1.200 £ 0.015
(33.53+0.51) (30.48 + 0.30) e 0.180 * 0.005
0100 02750015 (4.57%0.13)
e Bse Gaszosy [
N [0QOEEOPOOOOOO -
v |[©O©OBOOB®OOOOEOO > 0.005
L |©© O®O ©0O B L ©.127) e
JK % % g % : z 0.018 + 0.002
/\ o0 066 0850 ! (0.4575 0.05)
} G (21.08) Max. i T
N : oo ©00 | =
/ E QO ©0O ' F= oos0
b ©0 ©0© J| — m Dia.
c |©© O®O © ©K N —
> e ©OOBOO®OOOOEE N 0070 b 1y =
it A QOOOOOYWOOOOO®G) @Y™ ™ =
Window Lﬁ‘ﬁfﬁtji ocation S 1234567 8910111213 73-1923 : gﬁ?gf | : % .

Altera Corporation

2-39



Altera Device Package Information Data Sheet

100-Pin FineLine BGA

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 2-20 of this data sheet for dimension formats.

(Top View) (Side View)
vt (1120 S oy e
Indicates —
location of
s O >|
(0
DI L
DI f
|
DI
DI
DI
DI
D
. 0.083 oo
(Bottom View) @10
] ?1%%(; o 0.040
o o5
\ |
K| 9009 H 0000 S
A ONONONONONONONONONGC)
HI OO OO OO0OO0OO0OO0O0 0,040
I ONONONONONONONONONC ooy *
-l ooooooo000e |+
E OOOOOOOOC)@*‘F
b OO OOOO0OO0OO0OO0O0
A CHONONONONONONONONGC)
A OHONONONONONONONONGC)
A/OOOOOOOOOO
A1 Ball
Pad Corner 1 2 3 4 5 6 7 8 9 10
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Side View)
o134
(3.40)
0.667 (16.95)
Pi 0.687 (17.44 — | j« 00098 .
in 1 ( ) — 025 Min
e
/ \
A1 A A A A =0
\
i\# i \/‘ i /\
I ® T :\ H See Detail A
[E—— Fmr— T
o Indicates location = | 00087 022) —
(- of Pin 1 o 00150(0.38) —
[ - —
(- - —
0.904 (22.95) L —— : : :
0.923 (23.45) — L (OTS) I I
(- E— f —
[—— - —
[E—— Fmr— i
0.783 (19.90) | Fmr— —n
0.791 (20.10) —TT—| T —
[ - —
—— Fmr— —n
[E—— Fmr— I
(- - o
(- - o
[—— 0026 | =2 —
[E—— Fmr— T
[E—— Fmr— o
[E—— Fmr— I
(- - o
(- - o
[ - —
- ) i
ARG RIallal
0.547 (13.90) -7 - ‘ T N
0.555 (14.10) P Detail A ~
AN
/ N
/ \
/ 0°—7°—»| [« \
/ \
/ S |
| \
| T |
‘\ 0.0256 (0.65) !
0.0374 (0.95) !
\ /
\ /
\ /
\ /
N v
N -
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

2-42

(Top View)

Indicates location

of Pin 1
" H%HHHHHHHHHHHHHHHHHHHH
:u:.’.’ N\ 0.0067 (0.17)
= = 00106 (0.27)
== ==
- =SSR
== E=
== =
== E=
— =
% % 00297
% % 0.50) BSC
E= /%
AR
% BSC Sq. ——0-8p95 (0.75)
0.622 (15.80)
0.638 (16.20) BSC S4-
/////De’ta\il;\\\\\
7 N
/ \
/00035 (0.09) \
// 0.0079(0.20) ||* |l go_ 7o \\
: ;
[/ ;J; \‘
‘ T 0.0177 (0.45) !
\ 4 \| ,
\
\ % Ref. Du //
N /
N /

(Side View)

0.0020 (0.05)
0.0059 (0.15)

See Detail A
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Side View)
Indicates location
of Pin 1 5008 015
) —> _ % Max
A \
;t y N ~
5= [ 0.0067 (0.17) /
% 0.0106 (0.27) See Detail A
T e
((2]67.33) BSCSq. ——— o
 G30PSCSa na DetaiIA\\\\

0.0035 (0.09)

/ 00079 (0.20) || \
/ . . oz
I v |
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Bottom View) (Side View)
0.140 # 0.020
éigg: 106??;) Sa. 140050012 a‘ "~ (356%051)
1.250 + 0.012 (35.56 * 3.05) o |, 00%0=0010
@L752030) o0 0,100 0or0 (2.286 + 0.25)
P S
R D0000OO0OOCPOOOEO =
PlOOOOOOOYOOBOLOO®O n
N [©@OOOOLOLOYOROROOO —
M[©O©OO O®O ©0OO ==
L @006 ©OO S
16660 06006 —
J S
-+ : +
G |[©O©00O ©®©0O |—— 00180002 .
Flooo ©0606 L (0.451 +0.05)
Pl1©OOOO O®o ©O " ooso
ClOOOOEOO®OBOOLOOOO G0
B |©O0O0POLO®OOOOOOO U i
pa A l©OOOOPO®OOOOOOE :::'7%
1 23456 7 8 9101112131415 0050
Indicates location ~ Origntation a1
of Pin A1 Index _pfe 0008 o o
(0.203)
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Side View)
Indicates location
0.060 o of Pin 1
@52 *® 0.0150 , .
T ——— 050 *
/\\HHHHHHH 13l A A -
) /%f e E=
Pin1™ =5 Q == See Detail A
== =
= = ¥
= E= 0.009 (0.22)
% % 0.015 (0.38)
= =
2= == f
Ei= ES 00256
=5 5= 065) 0°C
M -
1098 27.90) ¢ 0.144 (3.67)
1.106 (28.10)
1.219 (30.95)
1238 (31.45) 0"
-7 Detal A -
4 N
4 AN
/ \
// 0.0045 |, \
J one HVF 0-g
\
10.0250 .
| (0.635) Min. “
| f I
\ 0.020 (0.508)
t 0.030 (0.762)//
\ /
\ /
AN 7/
N e
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Bottom View) (Side View)
1.760 £ 0.018 — 0.142£0.015
(45.15 £ 0.46) (3.64£0.38)
1.600 + 0.015 | | 0.085£0.004
0,100 (41.03 £ 0.38) o0 (2.18+0.10)
T (259 °5C /(i_—moia.wp. ,_,(z;‘llggzg:gé;)
U[@OEPOOOOOOHPOOOOOBOOE) =
T[OEOOOOOOO®OOOOOOOO :&(g'ggg)pa
RIO@OOOOOO®OOOOOOO®O | :
PlO@@OO (CICINIOJC) ©ooo T o185 0.002
u %%% %%% 2(6.457;6.05) bia.
L [0@006 ©000 I
K|l[©©o© ©OOO Lt
: +
H©@O©OO ©OOO —
Gl[©@OOO ©OO©O =
Flo©© ©IOXO) b
E[©©0© @000 —
PI©O@O® ©O®OO @O —— o050
2 [OXOIOIOICICICICINICIOIOIOIOIOIONC) 1F— wes P2
B|©OOOOLOOO®OOOOOOOO — ‘
4 00000000 ®60000600) L
1 23456 7 8 910111213 14 15 16 17 ] t
Indicates location on View ||, 00500005
of Pin A1 1.51T50ptvo.01)0 (1-28+0.13)
(3.68 £ 0.25) 0.008
p k(m)Ref,
o
Indicates location
of Pin A1
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Altera Device Package Information Data Sheet

196-Pin Fine

Line BGA

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 2-20 of this data sheet for dimension formats.

(Top View)

0.583 (14.80)
0.598 (15.20) ~

Sq.—

o

\ Indicates Location

of Ball A1

Altera Corporation

(Bottom View) (Side View)
0.040
bono a0 Typ. A1 Ball Pad CUZ’ZM
S Typ.— [ Do YP > [+
(1.00) T | (©.785)
sl 0coocooco000bb0000 0025 3,
8| 0oooooo000000000 ‘T | (0.635)
€| 00000000000000 | (0,0 —T
p|ocoooooo0o0000000 | POy, ¥
e|cooooooo0000000 | (1.00)
Flooooooo00000000
G| 000000000000 OO
H| ocoooooo00000000
J|oooo0o0000000000
kK| coooooo00000000
L|ocoooooo0000000Et—
M| 000000000000 0O T
N|oooooooo0000000
ploooooooooo00000 Oi%?Typ'
1413121110 9 8 7 6 5 4 3 2 1 (2.00) l 0083\
(2.10)
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Side View)
0.161
‘ ‘ (4.10) Max.
0.060 a5 ébl-gg) sa. g:ﬁg (gjgg)*
(1.52) 1.098 (27.90) | 0.010
1.106 (28.10) % ‘ ©25)MN T =
/4\ A HAAA AR AR AR HAAAR AR AR AR AR AR HAARAHHARA s
% O Indicates location % BN
Pin 55 o = Soe Detail A
[——— 1
== =
== =
== =
% % 0.0106 (0.27)
- 1
i S=ar
[——— 1
== ==
== ==
== ==
= =
o Sl
[——— 1
= E2 (0s0) BSC
[——— 1
== ==
== ==
== =
== =
== =
= =
= = g
1 N
- = - mxzx? Chamfer
_ - ~ Typ. (3 Places)
e Detail A N
7 N
/ N\
/ \
// . 07
00045 ||, \
| (0.1143) ‘ E \
Lo \
‘ 0020 (050) |
\ ¥ 0.030 (0.75) !
\\ 0016 . E //
(0.40) "™
\ /
\ /
N /
N e
AN 7
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Altera Device Package 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 2-20 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

(Top View)
1.195 (30.35)

1.215 (30.85)
1.098 (27.90)

0.060
@52 %

HHHAAAAAA AR AARHHHAARAAAR

1.106 (28.10) 5%

HHHAAAA A AR RHHHHAAAAAS

Pin

O\ Indicates location

of Pin 1

SN
HHARAAARHAAA AAR ARRAHRAARAAARRAARAR AARRAARRAAARRARY ~ <

R AAEL el R

Altera Corporation

(Side View)
0.161 Max. —»| -~
(4.10)
0126 (3.20) |
0.142 (3.60)
0.010 Min
(0.25) ' RN
[ ) '
- d |
=i L»
=i e
— See Detail A |~
=i 1
F—
F— 1
F—
i} I
F—
F— I
1 0.0067 (0.17) 1
== 0.0106 (0.27)
F— |
F— |
Fro——
F— T !
F— o1
e Metal |
— Heat Sink | |
F—
= T
=i 1
=i
=i 1
=i
=i 1
P |
1 0.0197 BSC :
E2 (0.50)
F— I
F— |
F—
F— |
F—
F— 1
F—
F— I
F—
o |
= =
F—
=i
=i
F—
~

e 0.015

R G N <8

- Detail A

\

\

00045 1. [T ¢ Y
(0.1143)
. % |
0.018 (0.46)
T 0.026 (0.66) /
_0.025
=
N
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View)

1.056 (26.80)

1.071 (27.20)

Sq.

(Bottom View)

0.118
4(300) Ref.

o s
R a‘ ‘k 00591 Ty
(1.50)
) | | Y
Indicates location O000000OPOOOOOOO
of Pin A1 000000 POOOOOOO
O0O00O0OO0O0 OOOOOOO:ig-gggg-gg
000000 POOOOOOO 035 (0.90)
Q00000 OPOOOOOOO
000000 POOOOOOO

OO0O0000O0

0000000

OO0O0000O0
OO0O000O0O0
OO0O0000O0
OO0O000O0O0
OO0O0000O0
OO0O000O0O0
0000000

0000000
0000000
0000000
0000000
0000000
0000000
0000000

D vz X« IT T MmMOoOO®>

\ r Y r

/ 151413121110 9 8 76 5 4 3 2 1

032 o | 45° Chamfer
(8.05) " (4 Places) 0.039 ¢
(1.0 .
0.045 (1.15)
(Side View) 0.020 (0.50) 0.049 (1.25)
l 0.028 (0.70) .
0.079 (2.00) 0.012 (0.31)
0.091 (2.30) 0.016 (0.41)
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View)

0.020

©51) %

—>|

1.760 + 0.018

1.450 + 0.012

@4.702046) OO

(36.83 + 0.30)

Sq.

of Pin A1

Indicates location

(Bottom View)

1.600 + 0.010

«— 0.100
(2.54)

BSC

{4064 0.258)°

q.

0.070 _.
@778 Dia. Typ.

(4 Places)

(elelelololelele)
©OO0OOOOO
©O0O0OOOOO
©OOOOOO®
@O ©JC)
©0O00©O
©0O00©O
©000O

clelelelololele)
©OEOOOOO
©OOOOOO®O
©OEOOOOO®
©© OJOIOJO)
©OOOO
©OOOO
©0oOO

>WOU0UMMEI“XRTCZTZTVDOAC

PR E

OO
©©

©©
©0o ©0O
©00O ©0O
©POOOOOO
OO
©PRLOOOE,

© 00
@O
@O

Indicates location

0

Altera Corporation

f Pin A1

/1 2 34 5 6 7 8 910111213 1415 16 17

(Side View)

0.142 + 0.008
(3.61 £ 0.20)

0.090 + 0.009
o
(2.286 + 0.228)

0.018  0.002
| 0.018+0.002

(0.457 £ 0.050)
S

F——

$

—

0.010
% 450

©0.25) %%

0.050 + 0.005

9.05020.99>
(1.27£0.127)
N

—>

—

—

0.050 + 0.005
(1.27£0.127)
v

—

(4 Places)
=

f
—0.008

7(0.20)Ref.

0.180 * 0.010
le 0.180+0.010
(4572 £ 0.254)
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

Pin 1

(Top View)

1.352 (34.35)

0.161 o |
(4.10)

1.372 (34.85) °%
1.256 (31.90)

0.130(3.30) |
0.138 (3.50)

AN

0.060

0.060 y gge

(1.52)

1.264 (32.10) >

0.010
(0.25)

/|

/HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

N

Indicates location
of Pin 1

[

\
See Detail A —

AR

55 0.0067 (0.17)
E= 0.0106 (0.27)
==

—»|

Min, ———»|

(Side View)

2-52

R0 A A A

A

—»

E= 0.0107
(0.50)

BSC

B R

RIET s amaallh s waalabat s sl R aaaalalhl

-~ ~

-7 Detail A

ﬂ‘/& 0° - 7°\ \
s ‘k | .
\/ ¢ F’_J‘f 1\

”

0.015
(0.38)

%45° Chamber
Typ. (3 Places)

/

s

|

\ 0.018 (0.46)
. B 0.026 (0.66) !
/
0.016 .
\(G.a0) Min- /
/
\ /
N 7
N v
N 7
N -

Altera

Corporation



Altera Device Package 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 2-20 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

(Top View)

1.352 (34.35) .

(Side View)
0.161

@.10) Max. —» -~

0.0

(152) 45°

AN

HHHHHA AR AR AR AR AR AAARRRHHRRAR

1.372 (34.85) -4

1.256 (31.90)

1.264 (32.10)

0130 (3.30) |
0.138 (3.50)

0010
25y Mn— ==

HHHHHHAAR AR AR AR AR HHHARRAR / \

AN

[

==
O.i

Indicates location
of Pin 1

E= Y=
- T E

E= SeeDetail A

=
= 0.0067 (0.17)
5= 0.0106 (0.27)
=

= f
=5 Metal
=5 Heat Sink

=

Fo= 0.0197
(0.50)

RRHRREE RN

Altera Corporation

—~
-

B LR S s R G s PSS

0.0045
(0.1143)

Typ. (3 Places)

Detail A R

~

N
N\

\
4"/470"78” \
—> f— \
Y

\
A‘f |

0.018 (0.46) |
0.026 (0.66) |

2-53



Altera Device Package Information Data Sheet

256-Pin FineLine BGA

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 2-20 of this data sheet for dimension formats.

(Top View) (Bottom View) (Side View)
Pin A1
0.661 (16.80) 0.040 o e 0031 pp
0.667 (17.20) S9- Typ. (0.785)
(17.20) L ‘k %Typ a‘ ‘k%Typ» (1.00)
T T T |
O A Qoooooooo$¢oooo%~T o
'\mmm 8| 0000000000000 000 :)I(g:gi%g)Typ.
Iogation of c| 0000000000000 000 b )
Pin A1 P/ 0000000000000 00O0
E[ 0000000000000 00O 51
Fl0OOO0O0O0O0D00000000O0 D
6| 0000000000000 00O0 D
H| 0000000000000 00O0 ’
7/ 0000000000000 00O0 | 0odoy, o
K| 0O0O0O000000000000 %w D
L| 0000000000000 00D >
M ooooooooooooooo¢~j— P
N|OOOO0OO0O000000000O0 o
Pl 0000000000000 00O0 D
R OOO0O0D0000000000O0 o
Tl 0000000000000 000
16 15 14 13 1211 10 9 8 7 6 5 4 3 2 1 — ?201803;Max
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Altera Device Package 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 2-20 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

(Top View)
1056 (26.80) o
, 1.071 (27.20)
A1 Pin 0.94 (24.00)
Corner 0.97 (24.70)
0.32
— SagRer—|
‘ N
Indicates
location of Q
Pin A1
45° Chamfer

(all 4 corners) ™}

(Side View)

| | l

(Bottom View)

20 18 16 14 12 10 8 6 4 2
0.024 (0.60) 19 w15 18 un 9 7 5 3 1

0.035 (0.90) r
000000000000 00000000
000000000000 00000000
FO0O000000000000000000

0000000000000 0O0O0O0OO0OO
[eXeXeXe] [eXeXeXe]

0000 0000
[eXeYeye] oooo0
o000 oooo0
OO0 O 0000
[eXeYeye] + oooo0
005 0000 0000
@27 0000 0000
oooo0 oooo0
0000 0000
oooo0 oooo0
0000 0000
0057 .« | OOO00000000000000000
(1.44) 00000000000000000000

000000000000 00000000
A?OOOOOOOOOOOOOOOOOOO

{
D L 0.057 Ref.

(1.44)

i I

0.079 (2.00) 0.020 (0.50)
0,091 (2.30) 0.028 (0.70)

Altera Corporation

0012(031)  0.045(1L15)
0016 (0.41)  0.049 (1.25)

A1 Pin
Corner

<g<cH4mVzzZFrRCIOTMMOO® >

o
Q
2
©

(0.50)
(for 3 corners)
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

2-56

(Top View)

L960 + 0018 o

(49.78 £ 0.457) ~%

1650£0.012

(@1.91+030) -

(>
Indicates location
of Pin A1

(Bottom View)

1800+ 0.010

@5.72+0.254) %"
—» |+ 0.100 0.070

%) % 45° @5 Typ. a7 Dia. Typ
“Places) w(OEOEOOOOOOOOOOOOROO

V|IOOPOOOOOO®OOOO®OOOOO
U[OPPOOEPOOOOOOOEOOOO®O
T|©OOOPOOOOOP®OOOOOOOO®O
R|OOOOOEOPOOOO®OEOOOOOOBO
P[OOOO©®O @O
N[O @O
M[O@OOO®O @O
L@ @O
K
10O Indicates quadrant ©O©O®O®O
H|©© ©@© © containing lodation A1 [CICICICC]
c|©@OBOO - @O
FIO@@OOO @O
E|00OOOOOOOO®OOOOOOOOBO
b [OICIOIOICICICIOICINICIOICIOIOIOIOIONC)
c|lOPOPOPOOOOOPOOOOOOOO®O
B([OOOOOOOOOPOOOOOOOO®O
N (CICICICICIOICICICIOICICICICICICIOIONS)

1 23 45 6 7 8 910111213 1415 16 17 18 19

(Side View)
0.088 £ 0.007
4 | 0.088%0.007
(2.24%0.178)
01350010 || |,
(3.43+0.254)
::I
S
-
-
SE
0.018 + 0.002
(0.457 £ 0.050)
S
v
-
-
-
0.050 + 0.005
(127 £ 0.127) (4 P1aces)
-
3
0.010 450/
(0.25) 0.008 pef,
0.050 + 0.005

N
(127 £0.127)
N

0.180  0.010
le
(4572 £ 0.254)
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Altera Device Package 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 2-20 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

(Top View) (Side View)
1667 (42.35) ¢ &'15707) Max:—
1.687 (42.85) 9" )
L571(3990) o 154 (190
1579 (40.10) ~J" ' )

[RAARAARAAREARERRBERBERERAERAERAARRERR

OARAREAREARERBERBERERAEREAREAREAREARER

Indicates location
of Pin 1

©47

O

See Detail A

0.0067 (0.17)
0.0106 (0.27)

-

Metal
Heat Sink

—+

t
.0197
(0.50)

o

BSC

Altera Corporation

/ 0.004 (0.09) |
/ 0.008 (0.20)

—> [«—0°-7 \
\
- v

\

’ A
0051 . |
l ‘[ (1.30) Re* |

I
\I 0.016 (0.40) f /

0.024 (0.60) /

HHEHBHHBEHHEHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHH HHHHEHHHHHHH BHH B HE B B HHH HHEH HEE
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Altera Device Package Information Data Sheet

324-Pin FinelLine BGA

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 2-20 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

(Top View)

0.740 (18.80)

0.756 (19.20) ~

o

\ Indicates Location

of Ball A1

2-58

0.040

= Typ.—>|

(1.00)

<CHPVZEFrAR<.IOMMOO ®>

(Bottom View)

0.040

o) VP A1 Ball Pad Corner

T

e

0000&&000000*
0O0O0OO0O0OOOOOOOO
00000000000
0000000000

00000000

oooo
[oXeNoXe]
ocooo
oooo
[oXeNoXe]
ocooo
o0ooo
o0oo0o0

000000000
00000000 &
000000000 &
0000000000
0000000000
00000000000

o
o
o
o
o
o
o
o
o
o
o
o

000000000000 00 0 &
000000000000 000O0
0000000000000000
0000000000000000

oo
oo
[ole]
oo
oo
[ole]
[e)e}
[e)e}
[ole]
oo
oo
[ole]
oo
oo
[ole]
oo

00000000000000

0000000000000 0O0O00OO0O
000000000000000000

j

0.040
(1.00)

L
1

0.040
(@.oo) P

181716151413121110 9 8 7 6 5 4 3 2 1

0.031

(Side View)

202 Typ. —>| [+

(0.785)

0.025
Iy ©.635) 7"

—»

0.083
T 210)

Altera Corporation



Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Bottom View)

| 1.25 +0.0039

Sq. |

(31.75 £ 0.10)

2625242322 2120191817 1615 14

131211109 8 76 54 3 21

0.030 + o.oosgL
(0.75 £ 0.15) 1—

0000000000000
O000000000000
O00000000000O0

O000000O000O00OO0
OO0O0O0000O0O000OOO
O000000000O0O0OO

Pin A1

A

B

Cc
[0Doooo0O 00000 |D
00000 00000 |E
00000 ooo0o00 |F
00000 00000 |6
60000 00000 [H
00000 00000 |3
00000 00000 |k
00000 ooooo |t
00000 00000 |m
00000 00000 |n
00000 coooo [r
00000 00000 [r
00000 00000 |7
00000 00000 |u
00000 80880 v
00000
00000 000 Y
O0000 O0000 AA
00000 00000 |48
00000 00000 |AC
0000000000000 [0000000000000 |ad
0000000000000[0000000000000 |ae
0000000000000[0000000000000 |aAF

(Top View)
1.38 + 0.0039
(35.00 +0.10)
O
Indicates
location
of Pin A1
(Side View)

0.034 +0.0024 0.059 + 0.

0051

(0.87 £ 0.06) (1.50£0

| |

13)

Lvmmmrmmo—ﬁ—%
|

Altera Corporation

(0.63 +0.07)

(1.27)

|

Typ.
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Side View)
0.050 + 0.005
e 2R OORD
(1.27 £0.127)
1960£0019 g, >« 0008 g,
(49.78 £ 0.48) :
Dia. Typ.
r ~
R
Indicates location
of Pin A1
0.018£0.002 pjy
(0.46 £ 0.05)
\ J -
0.090 # 0.009 le—
(2.29 £ 0.229)
L 0.180 + 0.010
(Bottom View) (4.572 +£0.254)
1.800
(45.72)
r ~
AT AY [ 20%6°%6%% % %% %0 100 0 0 0 00’’’ 0.100 g
AR| 0700 00 G 0.0 000 0000 (2.54)
AP 00 0 00000 0[000 000 000
AN ©5°59°%6°%% %6 %76% 0 c°c°cCc’c 0
AM AL [ 950590 0’0 0 [eXteNte] 0950, 0.050 BSC
AK AJ| o0 o 000 (1.27)
AH 000 [SXeX)
AG| oo o 000
AF 000 [SXeXe)
AE| 00 0 0 00700
AD rc| 020%% 0% 1 T
AB 000 [SX(eXe) T
v AA 0500050 0000
vW 000 [SEX)
U | 25020 0000
TR 0205020 0202050
P N | 505050 0000
M L o000 000
K 000 [eXeX¢)
J [S3geNte) 000
H 026%c% 000 d 000 0%%°%
G 0000 0 0 00 o0Jo 0 0000 oo o L—Standoff
FE 000000000 (G 0000000 anao
D c ogo?ogogogogogogog gogogogogogogo?ooo (4 Places)
BA o000 o00go00000000
J

1357 91113151719212325272931333537
2 4 6 8101214161820222426 28303234 36 \

Indicates location

of Pin A1 (not a pin) 0.020

(0.51)
(4 Places)

Rad. Typ.
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Altera Device Package Information Data Sheet

484-Pin FineLine BGA

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 2-20 of this data sheet for dimension formats.

Indicates
location of
Pin A1

Pin A1

Altera Corporation

(Top View)
0.898 (22.80;
0913 ((23.203 Sa-
\
O
N 4
(Bottom View)
0040 4.,
0.040
oo P —»‘ ‘47 (01%‘; Ty (1'130)
AB $oooooooooooooojﬁ€‘t}oooo$7
M| 0000000000000 0000O0000O0
Y/ 0OO0O0O0O0000000O0OO0O0O0O0O0O0O00O0
Wl 0000000000000 00000000O0
V| OOO0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0
[/l eNeNeNeNoNeNeNoNeNeNeNeNeNeNoNeNoNeNoNoNeNo]
il eXeNeNeNeNeNeNeNeNeNoNoNoNoNoNoNoNeNe e No e
R O0O0O0000000000000D00OO000O0
Pl OOOO0O0O000O00O00000000000O0
Nl OOOOOO0O00O000000O00O00O0O00O0
M| 0OO0O000000000000O00O00O00O
[N iNeNeNeNeNeNoNoNoNoNoNeNeNoNeNeNoNeNoNeNeXNeoNe)
K| 0000000000000 00000000O0
J]0O0O0O0O0000000000000D00O00O0
H| 0000000000000 0000O0O000O0 %%%Wp
[ eNeNeNeNeNeNeNoNeNoNeNoNoNeNeNoNeNoNeNeNeNe) ’
FI| 0OO0O000000000000000O0 OO0 D
E O()OO()OO()OO()OO()OO()OO()O$7—Tf
[Pl eNeNoNeNoNeNeNoNeNeNeNeNeNeNoNeNoNeNoNoNeNe]
[ eNeNoNeNeNeNeNoNeNeNeNeNeNeNoNeNoNoNoNoNeNel
Bl 0000000000000 00000000O0
O000000000000000O0O0OO00O0O0

Y

~

w

~

o

o

-

©

©
i
S
i
=y
i
N
i
@

i
=

i
&

18

19

~
S

D
{

b

(Side View)

0.060
(1.50)

Typ.

0.025
(0.635)

Typ.

5T

L S VE VE VE VE VEVE VEVEE VEVEVEVE VAV
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Altera Device Package 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 2-20 of this data sheet for dimension formats.

(Top View) (Side View)
2.260 £ 0.015
(57.40£0.381) 59"
16000012 . 0.180 0,010
(40.64£0.304) (4572 0.254)
1.500 £ 0.010 0.145
e 1M 2 AR — ——— Max. —>| le—
(38.10 £ 0.254) %" (3.68)
— 0.050 .
( ) Dia. Typ.
O @2y D> vP
- }
Indicates location g t
of AT (not a pin) —
00180002 .
(046+0051) &

g:I
E:I
E=
\ J -
0.038 (0.966) |
0.048 (1.22)
0.050 + 0.005
. e e
(Bottom View) (1.27 £0.127)
2.100 0.100 |l 0.008+0.005
(53.34) 9 0100 5q0 (0.20%0.127)
(2.54)
1.095 + 0.011
(27.81£0.279) 0.050
BSC
~ \ (1.27)
BC| 0o 000000000000 00dOoO0oO0O0 o0
BB 0 0 0 0 Q00 000 0 0 0 0 0]0 0 0 O
BA| 0 0 0 0 00 0 000 0[]0 000000000
AY 0°0°0°0 ¢ 00000 (0 0 0 0 0]00 0 0 0—
AW| 007000100 0 0 0 0[0 0 0 00 d 0 0 0 0 O—f—7p
AV 0°0-0.0 0 070 0 00 1 0 0 0 0 0]0 00 0 0 T
AT AU oooooo© o O 0o o o[ooo 0O o @Oooooo
AR| 0 0 0 0
AP 0-00 00 0
AN| 0 0 0 0 o
AM 0-0°0 00 0
AL | o o 0 o 0000
AK (S){e)(e) [SeNe)
AJ| o000 0000
AH 000 000
AG| o0 0 0 0000
AF 000 00 0
AE| ©0.0.0 0,050.0
23 ac | 002%% 020%% 1.334£0.014
v AA ooooooo ooooo o (33.88 +3.56)
W | ©0.0.0 0505000
v U | egegese 0595000
T R | 505000 0090000
P N | egegege 0,000
’;2'- 0000950 0000
HJ gogogoéoooooooooooooo@%—stdff
FC 0 0°0-0 0 00000 (00 0 00 00000 anao
E | 00000000 000000000000 00 (4 Places)
D 0°0°0.0 000000 (00 0 00 00000
C | ©5°52:C0C0C0C%0 0% % 2hCaC P20 CcCCalal
BA ® 000 0000000000000 00000
J
1.3 57 91113151719212325 2729 3133 3537394143 \
Indicates quadrant 2 4 6 8101214 1618202224 26 2830 32 34 36 3840 42 0.020 Rad. Typ.
containing location A1 (051)
(4 Places)
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Altera Device Package 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 2-20 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

Indicates
location of A1
(not a pin)

(Top View)

2.46 £0.015

(62.484 £ 0.381) 59"
1.6+0.012
o __ 160012

(40.64 £ 0.3048)
150,01
(38.1 £ 0.254)

Sq. —»

Sq. —»

(Bottom View)

2.30
A sq — &
G842) 1 01
. BSC
(2.54)
1.015 +0.01 0.05
(25.781  0.254) 27 BSC
86 .. ([000000d00000l00000l0000000) l
BE i
BD or———— —
BC oo | 0200000000000 00100 ooo—iT f
BA | o o o
AY
aw o0 | B2 8%° 9o
Ao oK o0
AR o] o oo XN
A amf S %0 XK
W A< e o
ac A 8 80 S o
A e 1.45+0.015
ac A0 o [©) (36.83 £ 0.381)
AB| ~O (o}
AA o (®)
v [ 902000 o
W, | 000 o
I PR ©
2 T | soooo
» |o2oiee
Ny | odeee
Ly ok o
3K [goeoe .
H
oL og X Aooooooooooooooooodﬂs o]
E b | o009 X | Standoff
c?|a oxe)
A8 | (4 Places)
L

2 4 6 810 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
1 3 5 7 /9 1113151719 21 23 25 27 29 31 33 35 37 39 41 43 45 47

Indicates quadrant
containing location A1

Altera Corporation

0.145
(3.683)

Max.—>|

0.04
(1.016)

0.05 £ 0.005

N
(1.27 £0.127)

BSC—+| |«

(Side View)

< _018+001

(4.572 £ 0.254)

-

E= o005 .

E > Dia Typ.
= a2z =P
Eiit

= 001820002 .
E= (0.4572+0.0508)

1

0.008 + 0.005
(0.2032 £ 0.127)
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Altera Device Package 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 2-20 of this data sheet for dimension formats. Metal heat sink is shown in the side view.

(Top View)

L1768 (4.90) o
1.776 (45.10)

Ball Corner

Indicates
location of —+O
Pin A1

(Bottom View)

8 10 12 14 16 18 20 22 24 26 28 30 32 34
9 11 13 15 17 19 21 23 25 27 29 31 33 35

000000000000000000000000000]AR
00000000000000000000000000]| AP

00000
o
o
o
>
z

Co0000000000000000O00
Q000000000000 C00OQOO000
0CQO000000000000000000
0.024 (0.60)
0.035 (0.90)

1.696 (43.08)
AALAJM.
1.704 (43.28)

00000000000000000000000000000000000 |

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
fooooo
fooooo

000000000000 00000000000000000000000 |w
00000

00000000000000000000000000000000000]~
00000000000000000000000000000000000
00000000000000000000000000000000000

000000000000000000000000000000000
00000000000000000000000000000000
00000C00000000000000000000C00000
00000000000000000000000000000000

000000000000000000000000000000000
PEWOOMMOICACZTZODAC <

-/
Pin A1
0.05 (1.27)

0.054 (1.37) 0.043 (1.09)
0.064 (1.63) 0.048 (1.23)

(Side View)
! e
0.0220 056) | i [
0.0276 (0.70)
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Altera Device Package Information Data Sheet

652-Pin Ball-Grid Array (BGA)

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

“Dimension Formats” on page 2-20 of this data sheet for dimension formats.

(Top View)
1.768 (44.90)
Ball Corner 1.776 (45.10)
Indicates
location of —*©
Pin A1

(Bottom View)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
0000000000000 000000000000OO00000OO0| AR
[OO0000000000000000O0O00000000000000| AP
0000000000000 00000O00000000000000OO0O| AN
0000000000000 0000000000000000C000000| AM
0000000000000 0000000000000000000000| AL
000 ] o] 000000 AK
0.024 (0.60) JOOOOOO 0O0000O0| A
000000 00000O0| AH
0‘035(090) 000000 00000 0| AG
000000 0000QO0| AF
000000 00000Q0| AE
000000 000000| AD
000000 0000Q0O| AC
000000 000000| AB
000000 O00000| AA
000000 [eeXeReYele] N4
000000 000000 W
000000 000000V
000000 000000| U
000000 000000 T
000000 QOOQOQ| R
000000 000000 P
000000 O00OQOO| N
000000 000000 M
000000 00000O| L
000000 000000 K
000000 000000}
000000 000000 H
000000 [elefoloele] Ne)
000000 e} OO00000| F
0000000000000 00000000000O000000000O0|E
0000000000000 0000O00O0000OOO000000O0| D
0000000000000 00000000000OOO00O000000|C
0000000000000 0000OO00000000000000OO0| B
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655-Pin Pin-Grid Array (PGA)

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

“Dimension Formats” on page 2-20 of this data sheet for dimension formats.
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672-Pin FineLine BGA

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 2-20 of this data sheet for dimension formats.
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Figure 4. 672-Pin Thermally Enhanced FineLine BGA  Note (1)

Controlling measurement is in millimeters, shown in parentheses. Inch measurements are for reference only. See
“Dimension Formats” on page 2-20 of this data sheet for dimension formats.

(Top View) (Side View)
1056 (26.80)
1071 (27.20) °% R PR LS
(2.60)
b
Indicates P
[ B
location of __| e P
Ball A1
>
5]
b
b
5]
b
b
b
b 0025
Typ.
b (o635 P
b
o)
b f
b
b
b
b
b
b
»)
b
| |e_0138 .
(35)
(Bottom View)
0.080
0.080
— 47701'004(;7 Typ. 2.00) Typ. — (2.00) Typ.
(1.00) A1 Ball Pad Corner _**
T T
AF 0440000000000 000000000 0D

] ] ]
AE| 0000000000000 0000000000O0 04
AD| 00O000000000000000000000000 1
AC| 0000000000000000000000000O0
AB| 0000000000000000000000000O0
M| 0000000000000000000000000O0
Y| 00000000000000000000000000
W|00000000000000000000000000
VI OOOOO0O0OO0O0OOO0O0O0O0OO0O0O0O0O0OO0O0O0O0
U| 000000000000 0000000000000O0
7| 00000000000000000000000000
R| 0000000000000 0000000000000
P| 00O000000000000000000000000
N| 00000000000000000000000000
M| 00000000000000000000000000
L| 00000000000000000000000000
K| 0000000000000 0000000000000
1| 0000000000000000000000000O0
H| 00000000000000000000000000
6/ 00000000000000000000000000 | 0040
Fl 0c0000000000000000000000000 | (oo P
E| OOOO0OO0O000000000O000O000O0O000O0O0
D| 0O000000000000000000000O00H—I—
C| 0000000000000000000000000F]
B| 00000000000000000000000000
A o] ] ]

[e}eNoNe} [oXeNoNoNeNeNo o) O00O00O0O0

-
w
o
~
©
-
=y
-
@
i
&
-
=]
i
©
~N
N
N
N
~N
el

Note:
(1)  Only available in APEX 20K devices.
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