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Lead Materials

Data Sheet

This data sheet provides the following package information for all

Altera® devices:
Lead materials

Package weights
Package outlines

Thermal resistance

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 Acronym Lead Material Lead Finish (1)
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) |-
Ultra FineLine BGA Ultra FineLine BGA | Tin-lead alloy (63/37) |-

Notes:

(1) Solder dip lead finishes are 60740 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 the Sumitomo Corporation.
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Thermal Tables 2 through 11 provide ;4 (junction-to-ambient thermal resistance)
. and 0;c (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 3000A, Classic™, and
configuration devices.

Table 2. Thermal Resistance of APEX 20K & APEX 20KE Devices (Part 1 of 2)
Device Pin Package 0yc (° C/W) CITY (° C/W) CITY (° C/W) CIT (° C/W) CITY (° C/W)
Count Still Air {100 ft./min. | 200 ft./min. | 400 ft./min.
EP20K30E 144 |TQFP 8.0 29.0 28.0 26.0 25.0
208 |PQFP 5.0 30.0 29.0 27.0 22.0
144  |FineLine BGA 14.0 36.0 34.0 32.0 29.0
324 |FineLine BGA 9.0 31.0 29.0 28.0 25.0
EP20K60E 144 | TQFP 7.0 28.0 26.0 25.0 24.0
144 | FineLine BGA 11.0 33.0 32.0 30.0 27.0
208 |PQFP 5.0 30.0 28.0 26.0 21.0
240 |PQFP 4.0 26.0 24.0 21.0 17.0
324 | Fineline BGA 7.0 29.0 28.0 26.0 24.0
356 |BGA 1.0 12.0 11.0 10.0 9.0
EP20K100 144 |TQFP 7.0 26.0 25.0 24.0 23.0
EP20K100E 144 | FineLine BGA 9.0 32.0 30.0 29.0 26.0
208 |PQFP 5.0 29.0 27.0 25.0 20.0
240 |PQFP 4.0 25.0 23.0 20.0 17.0
324 |FineLine BGA 6.0 28.0 26.0 25.0 23.0
356 |BGA 1.0 12.0 11.0 10.0 9.0
EP20K160E 144 |TQFP 6.0 25.0 24.0 23.0 22.0
208 |PQFP 5.0 28.0 26.0 23.0 19.0
240 |PQFP 4.0 24.0 21.0 19.0 16.0
356 |BGA 1.0 12.0 11.0 10.0 9.0
484 |FineLine BGA 5.0 24.0 23.0 22.0 21.0
EP20K200 208 |PQFP 4.0 25.0 23.0 20.0 17.0
240 |PQFP 3.0 21.0 19.0 17.0 15.0
356 |BGA 1.0 12.0 11.0 10.0 9.0
484 |FineLine BGA 5.0 22.0 21.0 20.0 19.0
EP20K200E 240 |PQFP 3.0 22.0 19.0 18.0 16.0
356 |BGA 2.0 12.0 11.0 10.0 9.0
484 |FineLine BGA 5.0 23.0 22.0 21.0 20.0
652 |BGA 1.0 12.0 11.0 10.0 9.0
672 |FineLine BGA 5.0 21.0 20.0 19.0 18.0
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Table 2. Thermal Resistance of APEX 20K & APEX 20KE Devices (Part 2 of 2)

Device Pin Package 64c (° C/W) CITY (° C/W) CITY (° C/W) CITY (° C/W) CIT (° C/W)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EP20K300E 208 |PQFP 4.0 26.0 21.0 19.0 16.0
240 |PQFP 3.0 19.0 18.0 16.0 15.0
652 |[BGA 1.0 12.0 11.0 10.0 9.0
672 |FineLine BGA 5.0 20.0 19.0 18.0 17.0
EP20K400 652 |[BGA 0.5 9.0 8.0 7.0 6.0
655 |PGA 1.0 8.0 7.0 6.0 4.0
672 | Flip Chip (3) 0.5 12.0 9.0 8.0 7.0
672 | Flip Chip w/ fin 0.5 7.0 4.0 3.0 2.6
@), (3
EP20K400E 652 |BGA 0.5 9.0 8.0 7.0 6.0
672 | Flip Chip (3) 0.5 12.0 9.0 8.0 7.0
672 | Flip Chip w/ fin 0.5 7.0 4.0 3.0 2.6
@), (3
EP20K600E 652 |BGA 0.5 9.0 8.0 7.0 6.0
672 | Flip Chip (3) 0.5 12.0 9.0 8.0 7.0
672 | Flip Chip w/ fin 0.5 5.0 3.0 3.0 2.0
@), (3
1,020 |Flip Chip (3) 0.5 11.0 8.0 7.0 6.0
1,020 | Flip Chip w/ fin 0.5 5.0 3.0 3.0 2.0
@), (3
EP20K1000E 652 | Flip Chip (4) 0.5 9.0 6.0 5.0 4.0
652 | Flip Chip w/ fin 0.5 4.0 3.0 3.0 2.0
@), (3
672 | Flip Chip (3) 0.5 11.0 8.0 7.0 6.0
672 | Flip Chip w/ fin 0.5 6.0 4.0 3.0 2.0
@), (4)
1,020 |Flip Chip (3) 0.5 10.0 7.0 6.0 5.0
1,020 |Flip Chip w/ fin 0.5 5.0 3.0 2.0 2.0
3
EP20K1500E 652 | Flip Chip (4) 0.5 9.0 6.0 5.0 4.0
652 | Flip Chip w/ fin 0.5 4.0 3.0 2.5 2.0
@), (4)
1,020 |Flip Chip 0.5 10.0 7.0 6.0 5.0
1,020 |Flip Chip w/ fin 0.5 5.0 3.0 2.5 2.0
@), (3
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Notes:
e
(2

®
*

0.5 mm.

For thermal resistance values, contact Altera Applications.
The fin specifications are as follows: width: 0.25 mm; height: 7.0 mm; height: 7.0 mm; pitch: 1.5 mm; base thickness:

Flip Chip packages are based on Altera FineLine BGA packages
This package is a standard BGA device package.

Table 3. Thermal Resistance of ACEX 1K Devices

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

EP1K10 100 |TQFP 11.0 37.0 35.0 33.0 29.0

144 |TQFP 8.0 31.0 29.0 28.0 25.0

208 |PQFP 6.0 30.0 29.0 27.0 22.0

256 |FineLine BGA 12.0 37.0 35.0 33.0 30.0

484 |FineLine BGA 7.0 30.0 29.0 28.0 25.0

EP1K30 144 |TQFP 8.0 28.0 27.0 26.0 24.0

208 |PQFP 5.0 30.0 28.0 26.0 21.0

256 |FineLine BGA 9.0 31.0 29.0 28.0 25.0

EP1K50 144 |TQFP 7.0 26.0 25.0 24.0 23.0

208 |PQFP 5.0 29.0 28.0 25.0 20.0

256 |FineLine BGA 7.0 30.0 28.0 27.0 24.0

484  |FineLine BGA 5.0 25.0 24.0 23.0 22.0

EP1K100 208 |PQFP 5.0 28.0 26.0 23.0 18.0

256 |FineLine BGA 6.0 28.0 26.0 25.0 23.0

484 |FineLine BGA 5.0 24.0 23.0 22.0 21.0

Table 4. Thermal Resistance of FLEX 10K Devices (Part 1 of 3)

Device Pin Package TS (° C/W) CIT (° C/W) CITY (° C/W) CITY (° C/W) CITY (° C/W)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.

EPF10K10 84 |PLCC 9.0 28.0 26.0 24.0 22.0

144 |TQFP 7.0 26.0 25.0 24.0 23.0

208 |PQFP 5.0 29.0 27.0 25.0 20.0

EPF10K10A 100 TQFP 10.0 35.0 33.0 31.0 28.0

144 |TQFP 7.0 29.0 28.0 26.0 25.0

208 |PQFP 5.0 30.0 29.0 27.0 21.0

256 |FineLine BGA 7.0 33.0 30.0 28.0 26.0

EPF10K20 144 |TQFP 6.0 24.0 23.0 22.0 21.0

208 |RQFP 1.0 17.0 16.0 15.0 13.0

240 |RQFP 1.0 14.0 12.0 11.0 10.0
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Table 4. Thermal Resistance of FLEX 10K Devices (Part 2 of 3)

Device Pin Package IS (° C/W) AT (° C/W) CITY (° C/W) CITY (° C/W) CITY (° C/W)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPF10K30 208 RQFP 1.0 17.0 16.0 15.0 12.0
240 RQFP 1.0 13.0 12.0 11.0 10.0
356 BGA 1.0 12.0 11.0 10.0 9.0
EPF10K30A 144 TQFP 7.0 25.0 24.0 23.0 22.0
208 PQFP 5.0 29.0 27.0 24.0 19.0
240 PQFP 4.0 25.0 22.0 20.0 17.0
256 FineLine BGA 6.0 28.0 26.0 24.0 23.0
356 BGA 1.0 12.0 11.0 10.0 9.0
484 FineLine BGA 5.0 24.0 22.0 21.0 20.0
EPF10K30E 144 TQFP 9.0 28.0 27.0 26.0 24.0
208 PQFP 5.0 30.0 28.0 26.0 21.0
256 FineLine BGA 9.0 31.0 29.0 28.0 25.0
484 FineLine BGA 6.0 26.0 25.0 24.0 22.0
EPF10K40 208 RQFP 1.0 17.0 16.0 15.0 12.0
240 RQFP 1.0 13.0 12.0 11.0 10.0
EPF10K50 240 RQFP 1.0 12.0 11.0 10.0 9.0
356 BGA 1.0 12.0 11.0 10.0 9.0
403 PGA 3.0 12.0 10.0 9.0 8.0
PGA (1) 3.0 10.0 8.0 7.0 6.0
EPF10K50V 240 RQFP 1.0 13.0 12.0 11.0 10.0
356 BGA 1.0 12.0 11.0 10.0 9.0
484 FineLine BGA 5.0 23.0 22.0 21.0 20.0
EPF10K50E 144 |TQFP 9.0 26.0 25.0 24.0 23.0
208 |PQFP 5.0 29.0 27.0 24.0 19.0
240 |PQFP 4.0 25.0 22.0 20.0 17.0
256 |FineLine BGA 6.0 29.0 27.0 26.0 24.0
356 |BGA 1.0 12.0 11.0 10.0 9.0
484 | FineLine BGA 5.0 25.0 24.0 23.0 21.0
EPF10K50S 144 | TQFP 9.0 26.0 25.0 24.0 23.0
208 |PQFP 5.0 29.0 28.0 25.0 20.0
240 |PQFP 4.0 26.0 23.0 20.0 17.0
256 |FineLine BGA 7.0 30.0 28.0 27.0 24.0
356 |BGA 1.0 12.0 11.0 10.0 9.0
484  |FineLine BGA 5.0 25.0 24.0 23.0 22.0
EPF10K70 240 RQFP 1.0 12.0 11.0 10.0 9.0
503 |PGA 1.0 8.0 7.0 6.0 4.0
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Table 4. Thermal Resistance of FLEX 10K Devices (Part 3 of 3)

Device Pin Package IS (° C/W) CITY (° C/W) CIT (° C/W) CITY (° C/W) CITY (° C/W)
Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.

EPF10K100 503 |PGA 1.0 8.0 7.0 6.0 4.0
PGA (1) 1.0 6.0 5.0 4.0 3.0

PGA (2) - 2.0 - - -

EPF10K100A 240 |RQFP 1.0 13.0 11.0 10.0 9.0
356 |BGA 1.0 12.0 11.0 10.0 9.0

484 | FineLine BGA 5.0 22.0 21.0 20.0 18.0

600 |BGA 0.5 10.0 9.0 8.0 7.0

EPF10K100E 208 |PQFP 5.0 28.0 26.0 23.0 18.0
240 |PQFP 4.0 23.0 21.0 19.0 16.0

256 |FineLine BGA 6.0 28.0 26.0 25.0 23.0

356 |BGA 1.0 12.0 11.0 10.0 9.0

484 | FineLine BGA 5.0 24.0 23.0 22.0 21.0

EPF10K130V 599 PGA 1.0 8.0 7.0 6.0 4.0
600 |BGA 0.5 10.0 9.0 8.0 7.0

EPF10K130E 240 |PQFP 4.0 21.0 19.0 17.0 15.0
356 |BGA 1.0 12.0 11.0 10.0 9.0

484 | FineLine BGA 5.0 23.0 22.0 21.0 20.0

600 |BGA 0.5 10.0 9.0 8.0 7.0

672 FineLine BGA 5.0 21.0 20.0 19.0 18.0

EPF10K200E 599 PGA 1.0 8.0 7.0 6.0 4.0
600 |BGA 0.5 10.0 9.0 8.0 7.0

672 FineLine BGA 5.0 20.0 19.0 18.0 17.0

EPF10K200S 240 |RQFP 1.0 13.0 11.0 10.0 9.0
356 |BGA 1.0 12.0 11.0 10.0 9.0

484 | FineLine BGA 5.0 22.0 21.0 20.0 19.0

600 |BGA 0.5 10.0 9.0 8.0 7.0

672 FineLine BGA 5.0 21.0 20.0 19.0 18.0

EPF10K250A 599 PGA 1.0 8.0 7.0 6.0 4.0
600 |BGA 0.5 10.0 9.0 8.0 7.0

Notes:
(1) Attached pin-fin heat sink.
(2) Attached motor driven fan heat sink.
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Table 5. Thermal Resistance of FLEX 8000 Devices

Device | Pin Count | Package | 6,¢c (° C/W) | 6yp (° C/W) | 634 (° C/W) | 644 (° C/W) | 644 (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.

EPF8282A 84 PLCC 10.0 30.0 28.0 26.0 23.0

100 TQFP 11.0 36.0 34.0 32.0 29.0

EPF8452A 84 PLCC 10.0 30.0 28.0 26.0 23.0

100 TQFP 11.0 35.0 33.0 31.0 28.0

160 PQFP 6.0 32.0 31.0 30.0 28.0

160 PGA 6.0 20.0 13.0 10.0 8.0

EPF8636A 84 PLCC 10.0 29.0 28.0 26.0 23.0

160 PQFP 6.0 32.0 31.0 30.0 27.0

192 PGA 6.0 16.0 11.0 8.0 6.0

208 PQFP 5.0 30.0 38.0 26.0 20.0

208 RQFP 1.0 17.0 16.0 15.0 14.0

EPF8820A 144 TQFP 9.0 26.0 25.0 24.0 23.0

160 PQFP 6.0 32.0 31.0 30.0 27.0

192 PGA 6.0 16.0 11.0 8.0 6.0

208 PQFP 5.0 29.0 27.0 25.0 20.0

208 RQFP 1.0 17.0 16.0 15.0 14.0

225 BGA 6.0 28.0 19.0 14.0 11.0

EPF81188A 208 PQFP 5.0 28.0 26.0 24.0 19.0

232 PGA 2.0 14.0 10.0 7.0 5.0

240 PQFP 4.0 24.0 21.0 19.0 16.0

240 RQFP 1.0 14.0 12.0 11.0 10.0

EPF81500A 240 PQFP 4.0 22.0 20.0 19.0 16.0

240 RQFP 1.0 13.0 12.0 11.0 10.0

280 PGA 2.0 14.0 10.0 7.0 5.0

304 RQFP 1.0 11.0 10.0 9.0 8.0
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Table 6. Thermal Resistance of FLEX 6000 Devices

Device Pin Count Package CITS (° C/W) CITY (° C/W) CITY (° C/W) CITY (° C/W) CIT (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPF6016 144 TQFP 10.0 28.0 26.0 25.0 24.0
208 PQFP 5.0 30.0 28.0 26.0 21.0
240 PQFP 4.0 26.0 24.0 21.0 17.0
256 BGA 6.0 28.0 22.0 20.0 19.0
EPF6016A 100 TQFP 11.0 35.0 33.0 31.0 28.0
FineLine BGA 14.0 36.0 34.0 32.0 29.0
144 TQFP 10.0 29.0 28.0 26.0 24.0
208 PQFP 5.0 30.0 29.0 26.0 21.0
256 FineLine BGA 10.0 32.0 30.0 29.0 26.0
EPF6024A 144 TQFP 10.0 27.0 26.0 25.0 24.0
208 PQFP 5.0 29.0 28.0 26.0 20.0
240 PQFP 4.0 26.0 23.0 21.0 17.0
256 BGA 6.0 28.0 22.0 20.0 19.0
FineLine BGA 8.0 30.0 29.0 27.0 25.0
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Table 7. Thermal Resistance of MAX 9000 Devices

Device | Pin Count | Package | 6,c (° C/W) | 644 (° C/W) | 6ya (° C/W) | 644 (° C/W) | By (° C/W)

Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPM9320 84 PLCC 9.0 29.0 27.0 25.0 23.0
208 RQFP 1.0 17.0 16.0 15.0 13.0
280 PGA 2.0 14.0 10.0 7.0 5.0
356 BGA 2.0 14.0 12.0 11.0 10.0
EPM9320A 84 PLCC 9.0 29.0 27.0 26.0 23.0
208 RQFP 2.0 17.0 16.0 15.0 13.0
356 BGA 1.0 12.0 11.0 10.0 9.0
EPM9400 84 PLCC 9.0 29.0 27.0 25.0 23.0
208 RQFP 1.0 17.0 16.0 15.0 13.0
240 RQFP 1.0 14.0 12.0 11.0 10.0
EPM9480 208 RQFP 1.0 17.0 16.0 15.0 12.0
240 RQFP 1.0 12.0 11.0 10.0 9.0
EPM9480A 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 1.0 17.0 16.0 15.0 12.0
240 RQFP 1.0 12.0 11.0 10.0 9.0
280 PGA 2.0 14.0 10.0 7.0 5.0
304 RQFP 1.0 12.0 11.0 10.0 9.0
356 BGA 1.0 12.0 11.0 10.0 9.0
EPM9560A 208 RQFP 1.0 17.0 16.0 15.0 12.0
240 RQFP 1.0 11.0 10.0 9.0 8.0
356 BGA 1.0 12.0 11.0 10.0 9.0

Table 8. Thermal Resistance of MAX 7000 Devices (Part 1 of 4)
Device Pin Count | Package | 6,¢ (° C/W) | 645 (° C/W) | 645 (° C/W) | 644 (° C/W) | 64 (° C/W)

Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPM7032 44 PLCC 10.0 33.0 31.0 30.0 27.0
PQFP 15.0 48.0 46.0 45.0 42.0
TQFP 14.0 46.0 44.0 43.0 40.0
EPM7032B 44 PLCC 10.0 33.0 31.0 30.0 27.0
TQFP 14.0 46.0 44.0 43.0 40.0
49 Ultra FineLine 23.0 69.0 67.0 66.0 62.0

BGA

EPM7032S 44 PLCC 10.0 33.0 31.0 30.0 27.0
TQFP 14.0 46.0 44.0 43.0 40.0
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Table 8. Thermal Resistance of MAX 7000 Devices (Part 2 of 4)

Device Pin Count Package CITS (° C/W) CIT (° C/W) CITY (° C/W) CITY (° C/W) CITY (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPM7032V 44 PLCC 9.0 31.0 30.0 28.0 25.0
TQFP 14.0 45.0 44.0 42.0 39.0
EPM7032AE 44 PLCC 9.0 31.0 30.0 28.0 25.0
TQFP 14.0 46.0 45.0 43.0 40.0
EPM7064S 44 PLCC 9.0 31.0 30.0 28.0 25.0
TQFP 14.0 46.0 44.0 43.0 40.0
84 PLCC 9.0 28.0 26.0 25.0 23.0
100 |TQFP 11.0 39.0 37.0 35.0 32.0
EPM7064 44 PLCC 9.0 31.0 30.0 28.0 25.0
TQFP 13.0 44.0 43.0 41.0 38.0
68 PLCC 9.0 29.0 28.0 26.0 23.0
84 PLCC 9.0 28.0 26.0 25.0 22.0
100 PQFP 6.0 33.0 32.0 31.0 30.0
EPM7064AE 44 PLCC 9.0 31.0 30.0 28.0 25.0
EPM7064B TQFP 14.0 46.0 45.0 43.0 40.0
49 Ultra FineLine 23.0 56.0 53.0 51.0 47.0
BGA
100 |TQFP 12.0 39.0 37.0 35.0 31.0
FineLine BGA 21.0 49.0 47.0 44.0 40.0
EPM7096 68 PLCC 9.0 29.0 27.0 26.0 23.0
84 PLCC 9.0 28.0 26.0 24.0 22.0
100 PQFP 6.0 32.0 31.0 30.0 29.0
EPM7128A 84 PLCC 9.0 28.0 26.0 25.0 22.0
100 |TQFP 11.0 37.0 35.0 33.0 30.0
FineLine BGA 18.0 44.0 42.0 39.0 35.0
144 | TQFP 9.0 31.0 29.0 28.0 25.0
256 FineLine BGA 12.0 38.0 36.0 34.0 31.0
EPM7128B 49 Ultra FineLine 22.0 53.0 50.0 48.0 44.0
BGA
100 |TQFP 11.0 38.0 36.0 34.0 31.0
FineLine BGA 19.0 46.0 44.0 41.0 37.0
144 | TQFP 9.0 32.0 30.0 29.0 26.0
169 Ultra FineLine 16.0 44.0 42.0 39.0 35.0
BGA
256 FineLine BGA 13.0 40.0 38.0 36.0 33.0
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Table 8. Thermal Resistance of MAX 7000 Devices (Part 3 of 4)

Device | Pin Count | Package |6, (° C/W) | 65 (° C/W) | 64 (° C/W) | 858 (° C/W) | 6y (° C/W)
Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
EPM7128E 84 |PLCC 10.0 29.0 28.0 26.0 23.0
100  |PQFP 6.0 32.0 31.0 30.0 29.0
160  |PQFP 6.0 32.0 31.0 30.0 28.0
EPM7128S 84 |PLCC 10.0 30.0 28.0 26.0 23.0
100 |TQFP 12.0 38.0 36.0 34.0 30.0
PQFP 10.0 35.0 34.0 33.0 32.0
160  |PQFP 7.0 33.0 32.0 31.0 30.0
EPM7128AE 84 |PLCC 11.0 30.0 28.0 26.0 23.0
100  |TQFP 12.0 38.0 36.0 34.0 30.0
FineLine BGA|  14.0 43.0 40.0 38.0 37.0
144  |TQFP 11.0 33.0 30.0 28.0 26.0
169  |UltraFineLine 14.0 42.0 40.0 38.0 36.0
BGA
256  |FineLine BGA| 12.0 39.0 37.0 35.0 31.0
EPM7160E 84 |PLCC 10.0 29.0 28.0 26.0 23.0
100 |PQFP 6.0 32.0 31.0 30.0 29.0
160 |PQFP 6.0 33.0 32.0 31.0 30.0
EPM7160S 84 |PLCC 10.0 35.0 28.0 26.0 23.0
100  |TQFP 12.0 37.0 35.0 33.0 30.0
160  |PQFP 6.0 33.0 32.0 31.0 30.0
EPM7192S 160  |PQFP 6.0 32.0 31.0 30.0 29.0
EPM7192E 160 |PGA 6.0 20.0 13.0 10.0 8.0
PQFP 6.0 32.0 31.0 30.0 26.0
EPM7256A 100  |TQFP 9.0 36.0 34.0 32.0 30.0
144  |TQFP 8.0 32.0 27.0 25.0 24.0
208 PQFP 5.0 30.0 28.0 26.0 21.0
256  |FineLine BGA|  12.0 34.0 32.0 29.0 28.0
EPM7256B 100  |TQFP 12.0 37.0 35.0 33.0 30.0
FineLine BGA|  13.0 42.0 39.0 37.0 36.0
144  |TQFP 9.0 33.0 29.0 27.0 25.0
169  |UltraFineLine 13.0 40.0 38.0 36.0 34.0
BGA
208 |PQFP 5.0 31.0 29.0 27.0 22.0
256  |FinelLine BGA 9.0 34.0 32.0 30.0 28.0
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Table 8. Thermal Resistance of MAX 7000 Devices (Part 4 of 4)

Device Pin Count Package CITS (° C/W) CIT (° C/W) CITY (° C/W) CITY (° C/W) CITY (° C/W)
Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
EPM7256E 192 PGA 6.0 20.0 13.0 10.0 8.0
160 PQFP 6.0 31.0 30.0 29.0 25.0
208 RQFP 1.0 17.0 16.0 15.0 13.0
EPM7256S 208 PQFP 5.0 30.0 29.0 26.0 21.0
RQFP 1.0 18.0 17.0 16.0 15.0
EPM7256AE 100 TQFP 12.0 37.0 35.0 33.0 30.0
144 TQFP 9.0 33.0 29.0 27.0 25.0
208 PQFP 5.0 31.0 29.0 27.0 22.0
256 FineLine BGA 9.0 34.0 32.0 30.0 28.0
EPM7512AE 144 TQFP 10.0 32.0 27.0 25.0 23.0
208 PQFP 5.0 30.0 28.0 25.0 21.0
256 BGA 6.0 28.0 22.0 20.0 19.0
FineLine BGA 11.0 32.0 30.0 28.0 22.0
EPM7512B 144 TQFP 10.0 32.0 27.0 25.0 24.0
169 Ultra FineLine 12.0 35.0 33.0 31.0 30.0
BGA
208 PQFP 5.0 30.0 28.0 25.0 21.0
256 BGA 6.0 28.0 22.0 20.0 19.0
256 FineLine BGA 11.0 32.0 30.0 28.0 27.0

Table 9. Thermal Resistance of MAX 3000A Devices

Device Pin Count Package |6, (° C/W) AT (° C/W) CIT (° C/W) CITY (° C/W) CITY (° 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

Device Pin Count Package 84c (°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

SOIC 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 (Part 1 of 2)

Device Pin Count Package 04c (°C/W) | 644 (° 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
13
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Package
Weights

14

Table 11. Thermal Resistance of Configuration Devices (Part 2 of 2)

Device Pin Count Package B¢ (°C/W) | 64a(°C/W)
EPC1 8 PDIP 16 70
20 PLCC 18 80
EPC2 20 PLCC 18 80
32 TQFP 17 75
EPC4 44 PLCC 9 52
144 FlneLine BGA 17 75
EPC16 88 Ultra FineLine (1) (1)
BGA
Note:

(1) Contact Altera Applications for this information.

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
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 41
24 PDIP 1.7
24 SOIC 0.6
28 PLCC 1.1
28 PDIP 1.7
28 CerDIP 41
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
49 Ultra FineLine BGA 0.1
68 PGA 104
68 JLCC 71
68 PLCC 4.6
84 PLCC 6.8

Altera Corporation
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Table 12. Package Weights for Altera Devices (Part 2 of 2)

Pins Package Weight (grams)
84 JLCC 10.9
84 PGA 10.6

100 PQFP 1.6

100 PGA 14.2

100 TQFP 0.5

100 FineLine BGA 0.5

144 TQFP 1.3

144 FineLine BGA 0.7

160 PQFP 5.4

160 PGA 19.9

169 Ultra FineLine BGA 0.5

192 PGA 21.0

196 FineLine BGA 0.5

208 PQFP 5.7

208 RQFP 10.8

225 BGA 2.1

232 PGA 255

240 RQFP 15.1

240 PQFP 7.0

256 BGA 2.1

256 FineLine BGA 1.2

280 PGA 29.5

304 RQFP 26.3

324 FineLine BGA 15

356 BGA 7.0

403 PGA 47.7

484 FineLine BGA 2.2

484 Flip Chip (2) 3.6

503 PGA 59.0

599 PGA 69.0

600 BGA 12.0

652 BGA 14.9

652 Flip Chip (3) 9.6

672 FineLine BGA 3.0

672 Flip Chip (2) 4.9

1,020 Flip Chip (2) 7.7

15
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Notes:

(1) For package weight information, contact Altera Applications.
(2) Flip Chip packages are based on Altera FineLine BGA packages.
(3) This package is a standard BGA device package.

Package outlines are listed in order of ascending pin count. Altera
package outlines meet the requirements of JEDEC Publication No. 95.
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 Option
8 PDIP MS-001 BA
20 PLCC MS-018 AA
24 CerDIP MO-030 AF
24 PDIP MS-001 AF
28 sSoIC MS-013 AE
28 PLCC MS-018 AB
28 PDIP MS-001 AG
32 TQFP MO-026 BBA
40 PDIP MS-011 AC
44 PLCC MS-018 AC
44 PQFP MO-022 AB
44 TQFP MO-026 BCB
49 Ultra FineLine BGA MS-216 BAB-2
68 PGA MO-066 AC
68 PLCC MS-018 AE
84 PLCC MS-018 AF
100 PQFP MO-022 GC-1
100 TQFP MO-026 BED
100 FineLine BGA MO-192 AAC-1
144 FineLine BGA MO-192 AAD-1
144 TQFP MS-026 BFB
160 PQFP MS-022 DD-1
160 PGA MO-067 AG
169 Ultra FineLine BGA MO-216 BAF-1
192 PGA MO-067 AJ
208 PQFP MS-029 FA-1
208 RQFP MS-029 FA-1
232 PGA MO-067 AJ
240 RQFP MS-029 GA
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Table 13. JEDEC Package Outline Cross Reference (Part2 of2)  Note (1)
Pins Package JEDEC Outline Option
240 PQFP MS-029 GA
256 FineLine BGA MS-034 AAF-1
256 SBGA MO-192 BAL-2
280 PGA MO-067 AL
304 RQFP MS-029 JA
324 FineLine BGA MS-034 AAG-1
356 SBGA MO-192 BAR-2
403 PGA MO-128 AL
484 FineLine BGA MS-034 AAJ-1
484 Flip Chip (3) MS-034 AAJ-1
503 PGA MO-128 AN
599 PGA MO-128 AP
600 SBGA MO-192 BAW-1
652 BGA MS-034 BAW-1
652 Flip Chip (4) MS-034 BAW-1
652 SBGA MO-192 BAW-1
655 PGA MO-128 AP
672 FineLine BGA MO-034 AAL-1
672 Flip Chip (3) MO-034 AAL-1
1,020 FineLine BGA MS-034 AAP-1
Notes:
(1) For more information, contact Altera Applications at (800) 800-EPLD.
(2) These packages exceed the JEDEC “A” dimension in height.
(3) Flip Chip packages are based on Altera FineLine BGA packages.
(4) This package is a standard BGA device package.
17
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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

144

196

256

324

484

672

780

1,020

Ultra FineLine BGA

49

88

169

CerDIP

24

40

PGA

68

84

100

160

192

232

280

403

503

599

655

JLCC

28

44

68

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

Package Code Pin Count

PLCC L 20
28
44
68
84

PDIP P 8
24
40

PQFP Q 44
100
160
208
240

RQFP R 208
240
304

SOIC S 24

TQFP T 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)

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

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)
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For information on device package ordering codes, see Ordering

Information.

Figure 1. 8-Pin Plastic Dual In-Line Package (PDIP)

le— D —»
N
[
il
E1
v
[ERLT R |
Pin 1
SYMBOL Inches
MIN. [ NOM. [ MAX.
A - - .210
Al .015 - -
A2 115 | 130 | .195
b .014 | .018 | .022
b2 .045 | .060 | .070
b3 .030 | .039 [ .045
c .008 | .010 | .014
D .355 | .365 | .400
D1 .005 - -
E .300 | .310 | .325
E1 240 | .250 | .280
e .100 BSC
eA .300 BSC
eB - - .430
eC .000 - .060
L 115 | 1130 | .150
N 8

20

©

Seating  ¥a4
Plane

D1—

—»

A
Plane 111
i i

o

Notes:

ec

1. All dimensions and tolerances conform to ANSI Y14.5M - 1982

2. Controlling dimension: inches.
3. JEDEC reference MS-001 option BA.
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20-Pin Plastic J-Lead Chip Carrier (PLCC)

D

<7D1 —

>

2

45° x
0.048
0.042
|
Y -
=
4 d Dy
4 E 0.050 = E,
E E i i S . 4
1 L H =T
1 L =T Dy
0 1 E
2
|
y T TITIrIrIrT
f— —»|
Aq
[007 M[H[A-BEI DB AT
SYMBOL Inches Notes:
MIN. | NOM. | MAX. 1. All dimensions and tolerances conform to ANSI Y14.5M - 1982
A 165 | 172 | 180 2. Controlling dimension: inches.
Al .090 | 105 | .120 3. JEDEC reference MS-018 option AA.
A2 .062 — .083
D .385 | .390 .395
D1 .350 | .353 | .356
D2 A4 .155 | .169
E .385 | .390 | .395
E1 .350 .353 | .356
E2 141 .155 | .169
N — 20 -
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24-Pin Ceramic Dual In-Line Package (CerDIP)

T OO mr]re

*
E O “
b Y :
. 5 O O
E3
E
D [a]
Base Plane A IAZ IA
C
E2—|«—C Seating Plane
NX b2 — >
B B (el
N-2 Places
NX b —>|
[©[aaa @ICIAB]
SYMBOL Inches
MIN. [ NOM. | MAX. | Notes:
A - — 0.210 . .
A1 0150 = — 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
A2 0:140 — 0175 2. Controlling dimension: inches.
B 0.150 = 0.023 3. JEDEC reference MS-030 option AF.
b2 0.045 - 0.065
E2 0.300 REF
e 0.100 BSC
L 0.125] - ] 0.200
aaa 0.100
D 1.2421] 1.250 | 1.270
E 0.308 - 0.325
E1 0.280 0.288 | 0.296
E3 0.325 - 0.410
N 24

22
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24-Pin Plastic Dual In-Line Package (PDIP)

N

ﬁﬂmﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

E E1

v 11
%uuuuuuuuuu\_‘
\ D \
0.50 BSC
D
A1
SYMBOL Inches Notes:
MIN. | NOM. | MAX. 1. All dimensions and tolerances conform to ANSI Y14.5M - 1982

A - - |0.210 2. Controlling dimension: inches.
Al 0015 — - 3. JEDEC reference MS-001 option AF.
A2 0.115] 0.130 | 0.195

b 0.014 | 0.018 | 0.022

b2 0.045 | 0.060 | 0.070

b3 0.030 | 0.039 | 0.045

[+ 0.008 | 0.010 | 0.014

c1 0.008 | 0.010 | 0.011

D 1.230 | 1.250 | 1.280

D1 0.005 - -

E 0.300| 0.310 | 0.325

E1 0.240] 0.250 | 0.280

e 0.100 BSC

eA 0.300 BSC

eB - - 0.430

eC 0.000 — 0.060

L 0.115| 0.130] 0.150

N 24
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28-Pin Plastic Dual In-Line Package (PDIP)

24

D

-

eB—

N

s

-

s e s s M

O

‘ 3

L s S S S |

1

D

A1 ¢
f
D1—»
c —
SYMBOL Inches
MIN. | NOM. | MAX.
A - - 0.210
A1 0.015 - -
A2 0.115]0.130 | 0.195
b 0.014 | 0.018 | 0.022
b2 0.045 | 0.060 | 0.070
b3 0.030 | 0.039 | 0.045
c 0.008 | 0.010 | 0.014
D 1.385| 1.405 | 1.425
D1 0.005 - —
E 0.300 | 0.310 | 0.325
E1 0.240| 0.250 | 0.280
e 0.100 BSC
eA 0.300 BSC
eB - - 0.430
eC 0.000 - 0.060
L 0.115| 0.130 | 0.150
N 28

Notes:

1. All dimensions and tolerances conform to ANSI Y14.5M - 1982

2. Controlling dimension: inches.
3. JEDEC reference MS-001 option AG.
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28-Pin Plastic J-Lead Chip Carrier (PLCC)

A2
D
Dy
0.045 , 450 /|
0.042 ‘
A4 | o
by H
5 0.050
1 b
E E 1 i
1 I M~
0 il
0 1
[ —>|
IR S —— | | | | - | A1
= 'A —>
(007 Q[H[A-BE] D
SYMBOL Inches Notes:
MIN. | NOM. | MAX. 1. All dimensions and tolerances conform to ANSI Y14.5M - 1982
A 0.165| 0.172 | 0.180 2. Controlling dimension: inches.
A1 0.090] 0.105 | 0.120 3. JEDEC reference MS-018 option AB.
A2 0.062] - [0.083
D 0.485 | 0.490 | 0.495
D1 0.450 | 0.453 | 0.456
D2 0.191] 0.205 | 0.219
E 0.485] 0.490 | 0.495
E1 0.450 | 0.453 | 0.456
E2 0.191] 0.205 | 0.219
N - 28 -

Altera Corporation
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28-Pin Small-Outline Integrated Circuit (SOIC)

[&].25 (010) M[B W] H

N
; HEHHHHHHHBHHEHHH

L

R HEEHEHEEEBEEBHEE

Pin 1
D
h X 45° f
> |« Seating A
Pane 4+ LA A A A A A AN
?
l A1 — - e— Slles
« “TC .25(.010)M[C| AM)IB
! )
SYMBOL Millimeters
MIN. | NOM. | MAX. Notes:
AA1 g?g : ggg 1. All dimensions and tolerances conform to ANSI Y14.5M - 1982.
B 0:33 — 0:51 2. Controlling dimension: millimeters.
c 0.23 - 032 3. JEDEC reference MS-013 option AE.
D 17.70 - 18.10
E 7.40 - 7.60
e 1.27 BSC
H 10.00 - 10.65
h .25 .75
L .40 1.27
N 28
o 0° | [ &
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32-Pin Plastic Thin Quad Flat Pack (TQFP).

D
[e——D1—>
D1 D ==
47?4’4774' . ~
ﬂ ol e Detail A N
N
Pin 1 7 o .
HHRAAA S \
/ A ? / \\
| —— -
1 O | _1x // \
2
= = 4 EME | e |
- :u:lT¢ | N |
| —— -
4X :ﬂ: | % \ H R2 |
N/4 Tips & ) \ l B - 1 Gage Plane
- S /
Cezocza BT . T
\ 03 [+ %) /
/
4X [G[bbb[H[A-B] D] AN - .
[Fl0.05] A2 - P

l

i [lesle]
@dHWIC[A-B D] ool
SYMBOL Millimeters
MIN. [ NOM. | MAX. Notes:

y — = 160 otes:

Al 0.05 0.15 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
A2 1.35 | 140 [ 1.45 2. Controlling dimension: inches.

b 0.30 | 0.37 [ 045 3. JEDEC reference MS-026 option BBA.
b1 0.30 | 0.35 0.40

D 9.00 BSC

D1 7.00 BSC

e 0.80 BSC

E 9.00 BSC

E1 7.00 BSC

N 32

ccc 0.10

ddd 0.20

<] 0° 3.5° 7°

01 0° - -

02 11° 12° 13°

063 11° 12° 13°

C 0.09 - 0.20

C1 0.09 - 0.16

Cc2 2.00 - -

E2 2.00 - -

L 045 | 0.60 | 0.75

L1 1.00 REF

R1 0.08 - -

R2 0.08 - 0.20

S 0.20 - -
aaa 0.20
bbb 0.20

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

N

A | e e e e e e e s e e e e s e s s

o

,4'_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1
D

E —

SYMBOL Inches
MIN. | NOM. | MAX.
A - - | o0.250
Al 0150 - [ 0.250
A2 0.125] - [0.195
B 0.014[ - [0.022
B1 0.030| — [0.070
C 0.008] — [0.015
D 1980 - [2095
D1 0.005[ - —
E 0600 — [0.625
E1 0.485| - |0.580
e 0.100 BSC
eA 0.600 BSC
eB - | - To.700
L 0115 - [0.200
N 40

28

[©1010(25)MT[EA[DE)

Notes:

1. All dimensions and tolerances conform to ANSI Y14.5M - 1982.
2. Controlling dimension: inches.
3. JEDEC reference MS-011 option AC.
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44-Pin Plastic J-Lead Chip Carrier (PLCC)

[#1007 Q[H[A-BEIDE)]

D
D, A2
0.045 _ 450 ‘
(0042) " [#.015 M[A-BES[ DE)]
A A o s e /
t i D,
= R 0.050 E.
i £ Ez
Eg U i i
1
i : Dy
L o E
{ 0l 2
{ Il
i\
N | S | |
i
Al
.007 (S)|H[A-B(S) D(S <A
SYMBOL Inches Notes:
MIN. [ NOM. [ MAX. 1. All dimensions and tolerances conform to ANSI Y14.5M - 1982
A 0.165] 0.172 | 0.180 2. Controlling dimension: inches.
Al 0.090| 0.105 | 0.120 3. JEDEC reference MS-018 option AC.
A2 0.062 - 0.083

D 0.685 | 0.690 | 0.695
D1 0.650 | 0.653 | 0.656
D2 0.291] 0.305 | 0.319
E 0.685 | 0.690 | 0.695
E1 0.650 | 0.653 | 0.656
E2 0.291] 0.305 | 0.319
N = 44 -
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44-Pin Plastic Quad Flat Pack (PQFP)

D
D1
oA} D
2
o
(" N
[ —— .
 —— =
o —— Eil
 —— -] 2
—— 1
J s
Y ﬁ E1E E2
—— 1
 —— -
—— 11T %
 —— -
4X ’:n:
N 4 - - T T -
cxar I EEE LR - Detail A -
e ~N
N
ax[o[eob[A[A-BID] ,” > |« 0.20 MIN .
/ \
\
[[0.10 // \
° MIN
A2 See Detail A | \
/ A\ | R0.13 MIN |
A A | | Rro.130.30 ;
|
TA Seating plane \ — - - %4* iGage Pléne
e
[$[ddd @[C[A-E D] - ' ol
N
SYMBOL Millimeters (n-4) X N - sl . 7
~N
MIN. | NOM. | MAX. S~ 1.60 B ~
A - - 2.45 - - =
A1 0.00 — 0.25 Notes:
AbZ ;gg 290 gig 1. All dimensions and tolerances conform to ASMI Y14.5M - 1994
b1 0'29 0.35 0'41 2. All dimensions are in millimeters.
D ~13.00 BASIC 3. N is the number of leads.
D1 10.00 BASIC 4. JEDEC reference MS-022 option AB.
D2 8.00 REF
E 13.20 BASIC
E1 10.00 BASIC
E2 8.00 REF
cce 0.20
e 0.80 BASIC
N 44
C 0.11 - 0.23
cl 0.11 ] 0.15 | 0.19
L 0.73] 0.88 | 1.03
L1 0.25 Basic
aaa - [ - 0.25
bbb - | - [ o2
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44-Pin Plastic Thin Quad Flat Pack (TQFP)

D
D1
e
e
NAdAANAARAR
HH| e i
1T
o Et
| 2
i-i'_L E1E E2
-
=
T
— ///‘*\\\
i - Detail A -
000000000808 p .
< \
4X [G[EBE[HAB D] ,/ - Y
/
2o.1o 1/ . \\‘
| A |
A / \\ L l R;¢ i Gage Plan/e/
TA—B N 03 |« ///
AN -

SYMBOL Millimeters
MIN. | NOM. | MAX.
A — — 1.60
Al 0.05 - 0.15
A2 1.35 | 1.40 1.45
b 0.30 | 0.37 0.45
b1 0.30 | 0.35 0.40
D 12.00 BSC
D1 10.00 BSC
e 0.80 BSC
E 12.00 BSC
E1 10.00 BSC
N 44
ccc 0.10
ddd 0.20
<] 0° 3.5° 7°
o1 0° - -
02 11° 12° 13°
63 11° 12° 13°
C 0.09 - 0.20
C1 0.09 - 0.16
Cc2 2.00 = -
E2 2.00 - -
L 045 | 0.60 | 0.75
L1 1.00 REF
R1 0.08 - -
R2 008 | - 0.20
S 0.20 - -
aaa 0.20
bbb 0.20

Altera Corporation

Notes:

1. All dimensions and tolerances conform to ASMI Y14.5M - 1994
2. All dimensions are in millimeters.

3. N is the number of leads.

4. JEDEC reference MS-026 option BCB.
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49-Ultra FineLine BGA
(4X)
[A]—« D
JRCHONORCECNONON
FFOOOOOO0O0
el OO OOOO0O0
p| OO OO O O P
¢l OO OO O O
8| OO OO OO0O0
O Al 00O O0OO0O00O0
pd
/’ 1 2 3 4 5 6 7
Indicates
location of A1 Ball
Ball A1 Pad Corner
SYMBOL Millimeters A
MIN. | NOM. | MAX.
A - _ 1.20 A1 [/#]bbb] C J
Al 0.20 - - l
A2 065 = — = O U _U_U_U_U
b 0.40 | 0.45 0.50 T T T T
aaa 0.10 c
bbb 0.20 )
ddd 015 Notes:
eee 0.08 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
N1 49 2. N1 represents the number of solder balls.

3. JEDEC reference: M0-216 option BAB-2.

32 Altera Corporation



Altera Device Package Information Data Sheet

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

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

11200020 1.005 £ 0.005
(27941051 7™ (25.53+0.13) . 0180:+0.005
. 0400 0127:0013 | (4.57£0.13)
(2.54) 85 (323%0.33) ~
L ~_ 0.005
K = (0.13)
J hF—
H = ooms:o00
/\ e | (0.457 + 0.05)
0.730 v
—+ F (8sa) o |!
/ E ’ 1= t
D l |
¢ lo@ Q) — =,
© B8 |0QO00QOOOQO|N ooy - F1=
) 2+ (000000000 (1.78) LH= e
2B bia.
4 1234567809101 :)0.020(;Ref. 1L G
Window Indicates location ’
of Pin A1 00500005 | |
(127£0.13)
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Altera Device Package Information Data Sheet

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

D
Dy A2
. [
0.045 . 450 Pin 1
1.14)
(1.14) | \
v | o o e o /
Y O
* [l |
I I Dy
A S 0.050 E2
Eg [ I
4 E %
i I F2
i il
{ 1
I~~~
N | S | S S |
l— —»
Al
007 W[H[A-B(SI D& A
SYMBOL Inches Notes:
MIN. | NOM. | MAX. 1. All dimensions and tolerances conform to ANSI Y14.5M - 1982
A 0.165| 0.172 | 0.180 2. Controlling dimension: inches.
Al 0.090 0.105 | 0.120 3. JEDEC reference MS-018 option AE.
A2 0.062 - 0.083
D 0.985 | 0.990 | 0.995
D1 0.950 | 0.954 | 0.958
D2 0.441 0.455 | 0.469
E 0.985 | 0.990 | 0.995
E1 0.950 | 0.954 | 1.150
E2 0.441| 0.455| 0.469
N - 68 -
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Altera Device Package Information Data Sheet

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

D
Dy
45° % A2
0.048 Pin 1
0.042
Y | e e e e s e e
V4 o | /
i Indicates relative i
i location of Pin 1 [
I hY 0.050 £2
4 H . E
Y H 2
E Ey i 0
I I )
1 A =] E2
g i k]
0 A =]
i = =]
e e e ~E
le—»l
007 M[H[ABE DS A
el p >
Notes:
SYMBOL Inches 1. All dimensions and tolerances conform to ANSI Y14.5M - 1982
MIN. | NOM. | MAX. 2. Controlling dimension: inches.
A 0.165] 0.172 | 0.180 3. JEDEC reference MS-018 option AF.
Al 0.090| 0.105| 0.120
A2 0.059 0.080

D 1.185[ 1.190 | 1.195
D1 1.150] 1.154 | 1.158
D2 0.541] 0.555 | 0.569
E 1.185/1.190 | 1.195
E1 1.150 | 1.154 | 1.158
E2 0.541| 0.555 | 0.569
N - 84 -
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Altera Device Package Information Data Sheet

100-Pin FineLine BGA
(4X) A1 Ball
& o Pad Corner
l 10 9 8 7 6 5 4 3 2\ 1
Indic_ates \
locationof_{_, () Al O0OO0OO0OO0OO0O000®
Bl OO OOOOO0OOO0 O Zb
cf O0OO0OO0ODOOOO0OO0OO0
b OO O0OO0OOOOOO0OO J
E E[ OO OO0OOO0OOO0OO0O O .
Fl OO O0OO0OOOO0OO0O C%j
sl OOO0OO0OOOOOO0OO
H OO O0OO0OO0OO0OO0OO0OO0O0 zeee
JW OO O0OO0OOO0OOO0OO0O0 2 ttf U]
K OOOO0OOO0OOO0OO0O0
SYMBOL Millimeters A Claa[c]
.ddd.C
~ MlN' N(EM. l:lg)é, ar []550[c] bbbl
Al 030 | - - | [
D/E 11.00 BSC = — L0 O WA W W W S W O W
b 050 | 0.60 | 0.70 i T f 1
aaa - - 0.20 c
bbb - - .
dad - — ggg Notes:
eee - - 0.25 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
i - — 0.10 2. M represents the the maximum solder ball matrix size.
M 10 3. JEDEC reference: M0-192 option AAC-1.
e 1.00 BSC
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Altera Device Package Information Data Sheet

100-Pin Plastic Quad Flat Pack (PQFP)

| D
D1
D1 D
2 ——mD 2
- T
. = ——]
Pin1 [ J -
(- T
[——— ) ) Fr—
Cou | Indicates location Hr—
—"— of Pin 1 - —]
[——— o E1
- Fr—
- T __
o -7 T o
—— o - i >
- Detail A S
== . / | |+ 0.20 MIN AN
T Pyt E1E E2 \
[y 11— , \
- T \
—— - ! ° MIN
1 Fr— | !
= \ R 0.13 MIN |
——— F— 5 \ + R 0.13/0.30 I
1 Fr— /
— s \ H e ot
i Fr \ v U hGage Pldne
] i \ T el !
— - \ 0°-7¢ /
—— - N - /
N « |
~ 1.60 P

See Detail A

Seating plane

Notes:

1. All dimensions and tolerances conform to ASMI Y14.5M - 1994

2. All dimensions are in millimeters.

3. N is the number of leads.

4. JEDEC reference MS-022 option GC-1.

[=]0.10]
A2
W
TA1
[@losa@IC[A-B D]
SYMBOL Millimeters
MIN. | NOM. | MAX.
A = = 3.40
Al 0.25 - 0.50
A2 250 | 2.70 | 2.90
b 0.22 - 0.40
b1l 0.22 | 0.30 | 0.36
D 23.20 BASIC
D1 20.00 BASIC
D2 18.85 REF
E 17.20 BASIC
E1 14.00 BASIC
E2 12.35 REF
cce 0.13
e 0.65 BASIC
N 100
No 30
Ne 20
c 0.11 - 0.23
c1 011 | 015 | 0.19
L 0.73| 0.88 | 1.03
L1 0.25 Basic
aaa - - 0.25
bbb - [ = [ o20

Altera Corporation
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Altera Device Package Information Data Sheet

100-Pin Plastic Thin Quad Flat Pack (TQFP)

~

Ve Detail A <

0.25 /

4X A \
N/4 Tips N
(o aaa[ C]
A2
L |2
a1
@laaaWICIA-E D] 2l
SYMBOL Millimeters
MIN. | NOM. | MAX. | Notes:
:‘1 005 : (1)?2 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
A2 1_'35 140 | 1.45 2. Controlling dimension: inches.
b 017 | 022 | 027 3. JEDEC reference MS-026 option BED.
b1 0.17 | 0.20 0.23
D 16.00 BSC
D1 14.00 BSC
e 0.50 BSC
E 16.00 BSC
E1 14.00 BSC
N 100
cce 0.08
ddd 0.08
<] 0° 3.5° 7°
o1 0° - -
062 11° 12° 13°
03 11° 12° 13°
C 0.09 - 0.20
C1 0.09 - 0.16
Cc2 2.00 - -
E2 2.00 - -
L 0.45 | 0.60 | 0.75
L1 1.00 REF
R1 0.08 - -
R2 0.08 - 0.20
S 0.20 - -
aaa 0.20
bbb 0.20
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Altera Device Package Information Data Sheet

144-Pin FineLine BGA
A1 Ball
Pad Corner
(4X)
(A] E]
12 11 10 9 8 7 6 5 4 3 2 1
Indiqates .
saa T O Al 0O0O00000000 O
Bl OO OO0OOO0O0OO0OO0OO0O0OO0
c|l O0OO0OO0OO0OO0OO0OOO0OO0OO0
p| OO O0OO0OOOOOO0OO0OO0O0
I ONONONONONONONONONONONG)
£ Fl OO0OOO0OO0OO0OO0O0O0OO0O0O0
sf] O0OO0OO0OO0OO0OO0OOOOOO
Hf OO OO0OOO0OO0OO0OO0O0O0O0
I CNONONONONONONONONONONGC)
k| OO O0OO0OO0OO0OO0OO0OO0OO0OO0O0
LL OOOO0OO0OO0OO0OO0OO0OO0OO0
MOHOOOO??OOOO
BN e
2 [ 12 ece MIC[ATE]
SYMBOL Milimeters A A
MIN. | NOM. | MAX. l
A — — 1170 A1 [#]bbb]C]
Al 030 | - - | [
D/E 13.00 BSC = = OO0 OO0 OO OO
b 050 | 0.60 | 0.70 f T f [
aaa - - 0.20 C
bbb - - .
ddd - - 823 Notes:
eee - - 0.25 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
ff - - 0.10 2. M represents the the maximum solder ball matrix size.
M 12 3. JEDEC reference: M0-192 option AAD-1, depopulated.
e 1.00 BSC

Altera Corporation
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Altera Device Package Information Data Sheet

144-Pin Plastic Thin Quad Flat Pack (TQFP)

D
D1
D1 D
2 2
Pin 1 D
HHHHHHHHHHHHHHHH%J;HHHHHHHHHHHHHHHHH
;’ » \:EI:
== I ==
= ==
= == - T T T~
== S ; RS
S= == 2 e Detail A N
= == 4 h
= == a N
= == / - 92 \
7 == == E1E Y \
=S =B / N
= == / )
S= = E 1 | !
=5 == 2 N |
= == ! P
4X = S= \ R2 & !
N4 Tips B = \ g B 1Gage P'a?e
N \ - [0:25]
(SR eI =T W i \ A 2 J/
e
4 [B[BBB[AIA-B D] N 2
N - 7
~ -
~ B -
[=[0.05] A2 o
/ AN
R I A - @
T HEEEEEEEEEEE R EEEEEE S | i
BN oS (o]
Al (n-4) X b
@Idid@IC[ABD]
SYMBOL Millimeters
MIN. | NOM. | MAX. Notes:
:1 0705 — (1)?2 1. All dimensions and tolerances conform to ASME Y14.5M - 1994
A2 1_'35 140 1_'45 2. Controlling dimension: millimeters.
b 017 | 022 | 027 3. JEDEC reference MS-026 option BFB
b1 0.17 | 0.20 | 0.23
D 22.00 BSC
D1 20.00 BSC
e 0.50 BSC
E 22.00 BSC
E1 20.00 BSC
N 144
cce 0.08
ddd 0.08
(<] 0° 3.5° 7°
o1 0° - -
02 11° 12° 13°
03 11° 12° 13°
C 0.09 0.20
C1 0.09 0.16
Cc2 2.00 - -
E2 2.00 - -
L 045 | 0.60 | 0.75
L1 1.00 REF
R1 0.08 - -
R2 0.08 - 0.20
S 0.20 - -
aaa 0.20
bbb 0.20
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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 parenthesis, are for reference only.

1.560 + 0.020 o e 0.140:0.020
(0624 051) °% 1.400 + 0.012 (3.56+0.51)
1.250 4 0.012 (35.56 £ 3.05) o | 00%0<0010
(3175 +0.30) °% 0.100 0070 (2.286 £ 0.25)
— ‘4— ﬁ)asc (.79 ia. Typ. N &(%
R[OOOOOOO®OOO©OOOE P
PIOOOOOOO®OOOOOOO n
(NOXOIOICICICICICICIOIPIONPIONC) =
M|©O©OO (OIOJC) ©OOO =
L @O ©O©O —
' |0660 0666 —
J ——
+ b +
1 I s
F [ (0as7x0.
e @000 ©00 :::
D [©®OO®O ©IOC) ©OOO =
ClOOPPOOOO®OOOOOO®E ?10257(;0.:1
B [ 000000 OOOOOOOO H F— i
0 +|0000000000006000 =
1 23 4 5 6 7 8 91011121314 15
0.050
Indicates location  Orientation a2n T
of Pin A1 Index —rfle— 0008 oo
(0.203)
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Altera Device Package Information Data Sheet

160-Pin Plastic Quad Flat Pack (PQFP)

Pin 1

D

D1

D1
2

=

D
2

~b-D
AR AR AR A AR A AR AR RRRAARAAE

Indicates location
of Pin A1

4X

Bl
RRARARRAR AR AR AR AR ARARRARARARAAAR

+

EEE e == 0oy R Gl SRR RH SRR

42

Seating

plane

1. All dimensions and tolerances conform to ASMI Y14.5M - 1994

SYMBOL Millimeters
MIN. [ NOM. [ MAX. | Notes:

A - — 4.10

2; ggg 3:10 ggg 2. All dimensions are in millimeters.
b 0.02 - 0.40 3. N is the number of leads.
bi 022 | 0.30 | 0.36 4. JEDEC reference MS-022 option DD-1.
D 31.20 BASIC

D1 28.00 BASIC

D2 25.35 REF

E 31.20 BASIC

E1 28.00 BASIC

E2 25.35 REF
ccc 0.13

e 0.65 BASIC

N 160

C 0.11 - 0.23

c1 011 ] 0.15 | 0.19

L 0.73| 0.88 | 1.03

L1 0.25 Basic
aaa - - j 0.25
bbb - | - [ o2

== IS
= -7 . >~
S| e Detail A S
7

=
=5 E1 7 | |« 020 MIN N
= 2 /
= N
= /
Ee / \
= [\ \
= ! ... MIN |
% 7 E1E E2 : R 0.13 MIN |
== | i H| Ro.13/0.30 I
=
ES \ L I
5 E \ v ‘ Gage pldne
== 2 U=« /
Ee \
== N 0..—7-=
- . /
o N hillng 4
e S 1.60 e
= -~__
4X[o[bbb[C[A-B[D]

See Detail A
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Altera Device Package Information Data Sheet

169-Pin Ultra FineLine BGA Package  Noie (1)

(4X)
A—<+—————— Db —m
N[ OO0 QCO0OHHG0O000H
M| O0OCO0OO0OO0OO0OO0OO0OO0OO0OO0 O]
LI OOO0OO0OO0OO0OO0OO0OO0O0O0O0O0
K| O0OO0O0OO0OO0O0OO0O0O0OO0O0O0
J| O0OO0O0OO0O0O0O0O0O0O00O0
E HI OO0OO0OO0OO0OO0O0O0OO0OO0OO0OO0 0
G OOOOOOOOOOOOO——T
FIlOOOOOOOO0O0O0OO0O%
- J N eNeNeNeNeNeNoNeNeNeNoNe
D[ O0OO0OO0OO0OO0OO0OO0OO0O0OO0OO n?lﬁ]
c| 00000000000 O0O |HZHTud
Bl OOOOO0OO0OO0OO0OO0O0O0OO0OO0
O Al 0000000000000
1. 2 3 4 56 7 8 910 1112 13
Ind/cates
Location of
Ball A1
SYMBOL Millimeters A
. MlN. N(iM. l\:lg)é. A1 Wl
2; g:gg = - T . T e O O O B B
b 0.40 | 0.45 | 0.50 ¢ T
aaa 0.10
bbb 0.20
ddd 015 Notes:
eee 0.08 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
N1 169 2. N1 represents the number of solder balls.

3. JEDEC reference: M0-216 option BAF-1.

Note:
(1) The EPM7512B uses a thicker version of this package. Package thickness of this EPM7512B device is 1.6 mm typical
and total package height is 2.2 mm maximum.
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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 parenthesis, are for reference only.

0.142 £ 0.015
1.760 + 0.018 | ea038
(45.15 + 0.46)
1.600 + 0.015 —»| |« 0.085+0.004
(41.03 £ 0.38) (218 £0.10)
0.100 0.070 _. +
T e /(79T [ Tas2s028)
U[©EOPPEEOH®EEOBOOOEBE)
1000000000000 ® o
RIOOOOOOOOY®OOOOOOO©O | )
PlOO@OO @O®OO QOO 0018 1 0.002
,\NA %%% %%% (0.457 £0.05) D'
L [00©® ©000 L+
K|©@O© OICIONO] S
) +
HI©O@O® ©O0OO® -
Gl[@OOO ©0OO -
FIO®O ©©0 -
E|I©O@O ©O®© —
DI®©OO @O®OO® ©000 = 050
cClo@OBOOLROOYPOOOOOBOLE "= e P
B|©OOOOOOOP®OOOOOOOO® - #
A 0000000000006 000 L
1 23 4 5 6 7 8 910111213 14 1516 17 #
Indicates location | |l,_ 0.050+0.005
of Pin A1 1.450 + 0.010 (128£013)
(3.68 + 0.25) 0.008
F(m)ﬂef.

Q J

Wl

Indicates location
of Pin A1
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Altera Device Package Information Data Sheet

208-Pin Plastic Quad Flat Pack (PQFP)

D
D1
D1 D
2 2
—— D]
AR AAHAAAR A AR HA AR AR AHA AR R AR AR AR A
SYMBOL Millimeters pnt = Q =
- -]
MIN. | NOM. | MAX. % =
A - - 4.10 [ F—o
Al 025 - | 050 = EE
A2 320 | 3.40 | 3.60 E= =
D 30.60 BSC [E= Eo E1
D1 28.00 BSC = EE 2
- -]
3 500556 = —
N 208 = =
- -]
E 0.170]50 ?SCI 0.27 E= =
b1 0.17 | 0.20 [ 0.23 E= E=
ddd 0.08 == ' E1E
=TT e =t
2 0° | 35° | & = ——]
o1 0° — — % %
02 5° - 16° = e
63 5° - 16° E= F=
c 0.09] - | 020 == = E
[ 0.09 - 0.16 [ F— 2
L - 0.60 | 0.75 % %
L1 1.30 REF [ Fr—
S 020] - [ - = E=
aaa 0.25 = —]
bbb 0.20 [ =
cce 0.08 % ==
ax ==
N/4 Tips
= e o S G S A R R R GG
4X [o[bbb[H[A-B]D]
A2
See Detail A
A
Ve ) Detail A\ N
Notes: s
1. All dimensions and tolerances conform to ANSI Y14.5M - 1994 , 4 82 A \
2. Controlling dimension: inches. , \
3. JEDEC reference MS-029 option FA-1. / \
\
: ) |
\\ i R2 I
\ ) | | ,&¢, {Gage Plane
\ i 0.5 !
\ 1
N —/ 93 |« ] /
> ~ -« —» e g
S L1 B P

Altera Corporation 45



Altera Device Package Information Data Sheet

208-Pin Power Quad Flat Pack (RQFP)

D
D1
D1 o
2 2
—~m
HHHAAA AR A AR AR AR A AHAAA AR AR AR AR HARAAARHHHH |
SYMBOL Milimeters LV |
MIN. [NOM. | MAX. | = O E=
A - — [ 410 = =
Al 025 | — 0.50 = \ o
A2 3.20 | 3.40 | 3.60 == Pin 1 ==
D 30.60 BSC == ==
D1 28.00 BSC == ==
E 30.60 BSC = ES %1
E 28.00 BSC E= ==
N 208 E= ==
e 0.50 BSC == ==
b 017 ] - o027 E= ==
b1 0.17 [ 0.20 [ 0.23 = E=s
ddd 0.08 [
R2 008] - [ o025 # o f # E1E
A ar o] B =
o1 0 | - - = ==
02 55 | — 6 == ==
03 5 | — 16° == ==
c 009 - [o020 = ==
cl 009 - | o016 == = E
L — | 060 | 0.75 == = 2
L1 1.30 REF = ==
s 020 - — == E=
aaa 0.25 = ]
bbb 0.20 == —
ccc 0.08 [ F—
[ -]
4X % P
N/4 Tips & <
ElelelABI0]  gu5Houonou500 00000005000p000 so0an0E0005000060008
n2 Metal Heat Sink REERECRE
A
Notes:

1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
2. Controlling dimension: inches.
3. JEDEC reference MS-029 option FA-1
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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 parenthesis, are for reference only.

1.760 £ 0.018
(@470 046) -
1.45040.012 ¢
{36.83+0.30) -
o
Indicates location
of Pin A1
1.600:+ 0.010 ¢
(40.64 + 0.254) >
— 0.100 0.070
%5210) x 45° r (.54 BSC {778) Dia- VP
“Piaces) |, MEOEOOOOOOOOEOOOO
L [OIOIOIOICICIOIOIOICICIOICIOIOICIC)
RI©OOO@OOOOOO®OOOBOOOOO
PIOOOOOOOOPOOOOOOOO
N[@OO@©OO® @O®OO ©OOO
M@OO©O©O ©O©O000O
L|I©OOOO®O ©O©OO0O
K|©OOOO©O ©O©OO0O
J
HOO®OOO® ©O0O0O0O
G|©OOOO®O ©O©O000O
FIOO@O®O ©O©OOO
E|©@OOO ©O®OO ©O©OO
D|©OOOOOOOOO®OOOOOOO©O
clO@OOOOOOOP®OOOOOOOO
B|OOOOOOOOO®OOOOOOOO
A [DJOOEOROOYOOOOOOOE)
0.070 /1234567891011121314151617
(1_778)Index
Indicates location
of Pin A1

Altera Corporation

0.090 + 0.009

—» e
(2.286 + 0.228)
0.142 £ 0.008 —
(3.61+0.20)
=
==
==
| 0.018+0.002
(0.457 + 0.050)
[
.
—
—
==
==
0.050 + 0.005
.050 = 0.
— mm Places)
u— v
= 4
0010,
(0.25) 0.008 ¢
(0.20)
0.050+0.005 | |
(1.27 £0.127) N 0.180 + 0.010

.
(4.572 + 0.254)
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Altera Device Package Information Data Sheet

240-Pin Plastic Quad Flat Pack (PQFP)

| D
D1
D1 D S
2 2
——[D
AR AARRRR AR AARARR AR AR ARRRR AR AR AR AR AR AR AR AR ARRARARAARAR
et/ -
SYMBOL Millimeters ) E= O S
MIN. | NOM. | MAx. | Pin? == =
A - - 4.10 = ==
Al 025 | - 0.50 E= =
A2 3.20 | 3.40 | 3.60 = ==
D 34.60 BSC = E= E1
D1 32.00 BSC E= =5 &
E 34.60 BSC E= =
Ei 32.00 BSC == ==
N 240 = ==
e 0.50 BSC = =
b 017 | - o027 = ==
b1 0.17 | 0.20 [ 0.23 E= E5
ddd 0.08 == = E1E
R2 008] - ] o025 == S=
R1 008 — - L== == Bl
<] 0..| 35...| 8. = ==
o1 0. - - ES S
02 5... — 16... E= =
03 5... - 16... E= = E
[ 0.09 - 0.20 E= == 2
c1 0.09] - [ 016 E= E=
L - o060 [075 == ==
X 1,30 REF == E=
S 020] - - E= Eo
aaa 0.25 == E=
bbb 0.20 E= =
ccc 0.08 = ==
4x 7 =
N/4 Tips
P e Nl Gl b1l G Gl G MGG RIERRIERRIGURIGY
[Ho.08] A2 4X [o[bbb[H[AB[ D]
A
_ l |2]=]=|=)=|=]=|=]=]=|=]=]=|=]=}=]=]=]=]=|=]=)=]=]=]= ) u) =)=
t a1
[@{ddd (I CTA-B [ D]
Notes:
1. All dimensions and tolerances conform to ANSI Y14.5M - 1994 / \\
2. Controlling dimension: inches. /

3. JEDEC reference MS-029 option GA.
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Altera Device Package Information Data Sheet

240-Pin Power Quad Flat Pack (RQFP)

D
D1
D1 D
2 2
~m
A A A A A A AR A A A A AR
Pin 1 % O %
= = o
E= == 2
== = e
SYMBOL Milimeters E= =
MIN. | NOM. | MAX. == B
A — — 4.10 = ==
Al 025 | - | 050 E= ==
A2 3.20 | 3.40 | 3.60 ES =
D 34.60 BSC = E= E
D1 32.00 BSC = == 2
E 34.60 BSC o ==
Ed 32.00 BSC E= ==
N 240 E= =
e 0.50 BSC E= =
b 017 ] - [ 027 = =
b1 0.17 | 0.20 | 0.23 = B
ddd 0.08 E= ==
R2 0.08 | — 0.25 4x 74 S
R1 008 — = N/4 Tips
o - e oo o Ll sl ol i Rl
02 5. - [ 6. Metal 4X[e[bbb[H]AB[D]
03 5. - 16... A2 i
c 009 — 020 Heat Sink See Detail A
c 0.09] - | 0.16
L — | o060 [ 075
K] 1.30 REF A
S 020 - [ -
aaa 0.25
bbb 0.20
ccc 0.08
Notes:

1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
2. Controlling dimension: millimeters.
3. JEDEC reference MS-029 option GA.

Altera Corporation
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Altera Device Package Information Data Sheet

256-Pin FineLine BGA
(4X)
A D
@l Pin A1
i 16 15 14 13 1211 10 9 8 7 6 5 4 3 2 1
O 1| 0000000000000 000
Indicates B| O0O0OO0OO0O0O0O00O0O0O0O0OO0O0O0
\ocation of c| 0000000000000 O0OO0
Pin A1 D| O0OO0OO0OO0O0O0O0O0O0OO0O0OOO0OO0
E[OOO0OO0OOQOO0OO0OO0OO0OO0OO0O00O000O0
FITOOOOOOOOOOOOOO0OO
Gl O0O0O0O0O0OO0OO0OO0OO0OO0O0O0O0O
£ H| O0OO0OO0O0O0000O0O0O0O0OOO0O0
J|OOOOOOO0OO0O0O0O0O0OOO0O0OO0
K| OOOOOOOO0OOOOO0OO0OO0O0OO0
LIOOOOO0OO0OOO0OO0OO0OO00O0O0O0OO0
M| OOO0OO0OO0O0OO0OO0OO0OO0OO0O0O0O0O0OO
N
P
R
T
SYMBOL Millimeters Al l [ofdad]C]
MIN. | NOM. | MAX. //]bbb| C |
A — — 3.50 = = O U O OO O OO U U U U
Al 030 | - - i T T
D/E 17.00 BSC C
b 0.50 | 0.60 | 0.70 Seating Plane
aaa — - | 020 Notes:
223 = = 0.25 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
— ggg 2. M represents the the maximum solder ball matrix size.
e%e — — 0210 3. JEDEC reference: M0-034 option AAF-1.
M 16
e 1.00 BSC
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Altera Device Package Information Data Sheet

256-Pin Super Ball-Grid Array (SBGA)

(4X)
‘ A1 Ball
A1 Ba” E D E 20 18 16 14 12 10 8 6 4 2 Pad Corner
Pad Corner. 19 17 15 13 " 9 7 5 3 1
\ e
Q0000000000000 00O0000 |4
Q0000000000000 000000 |8
Indicates Q0000000000000 OOO0O0OO |
location of- O Q0000000000000 00O0O000 |0
Pin A1 Q000 0000 |¢
Q000 Q000 |+
[eXeXeXe] 0000 |¢
Q000 Q000 |+
Q000 Q000 |
E Q000 + 0000 |«
[eXeNoXe) Q00O |t
Q000 Q000 |m
Q000 Q00O | N
[eXeXeXe] 0000 |r*
Q000 Q000 |~
Q000 Q00O |7
Q0000000000000 000000 |V
45... Chamfer| Q0000000000000 000000 |V
(all 4 corners)] Q0000000000000 00O000O0 | W
OO OOOOOOOOOOOO??OOO Y
\. Vi
J Lm N
SYMBOL Millimeters
MIN. | NOM. | MAX. | / Metal Heat Sink
A - - 1.70 |
Al 035 | - - ) I \ X
D/E 27.00 BSC o W W WA A WA WA WA WA W WA WA W WA A A WA WA A
b 0.60 | 0.75 0.90 T T T
aaa - - 0.20 c |
bbb — _ 0.25 Seating Plane
ddd - - [ o020
eee - - | 030 Notes:
fif — — 0.15 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
M 20 2. M represents the the maximum solder ball matrix size.
e 1.27 BSC 3. JEDEC reference: M0-192 option BAW-1, depopulated.
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Altera Device Package Information Data Sheet

280-Pin Pin-Grid Array (PGA)

52

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

1.960 + 0.018

(4978 1 0.457) °F
1.650:40.012 ¢
@.91x030) >
(=
Indicates location
of Pin A1
1800+ 0.010
(45.72 0.258) >
—» |+ 0.100 0.070 .
%’ x 45 @59 Typ. 778) Dia. Typ.
(Piaces) (OO OOOOOOOOOOOOOOOOO
VO@OOOOOOO®OOOOOOO®OO
U[OOPOOPOPOPOOOOOO®OOO
T|OOOOROEOO®OOOOOOO®OO
RIOOOOEOOOOVYOOOOOOOOO
P[OOOO®O ©O0OO
N[OOOBOO @000
M[@OO®OO ©0OOO
L{[©@OBOO ©0OOO
K
J|©©O©O©® ndicates location ©OOOO
HI©@O@O©O©®O® ofPin Al @OO©OO
c|@PeOO - @000
FIOOOOO® @O0
E|00O@OOOOOO®OOOOOOOOO
D[OOOOOPOOOPOOOOOO®OOO
c|l0POOOOOOOYOOOOOOO®OO
B([OOOOOOOOOPOOOOOOOOO
AlOOPOROOROPOOROOBOOO
1 23 4 56 7 8 9 10111213 141516 17 18 19

. . 0088:0007
(2.24 £ 0.178)
01350010 | |
(3.43 £ 0.254)
] —
-
-
-
H—
{0.457 £ 0.050)
1
Lt
L
-
0.050 + 0.005
[ 0.050:0.005
(1.27 £ 0.127) (4 Places)
—
—=— *
oot .
(0.25) ?002008) Ref.
00500005 | | |
(127:0127) | 0180 +0.010
(4.572 £ 0.254)

Altera Corporation



Altera Device Package Information Data Sheet

304-Pin Power Quad Flat Pack (RQFP)

D
D1
D1 D .
2 2
E1
2
E1E
SYMBOL Milimeters =
MIN. | NOM. | MAX. =
A — [ - [ 450 = E
Al 025 | — | 050 E= 2
A2 355 | 3.80 | 4.05 =
D 42.60 BSC =
D1 40.00 BSC
E 42.60 BSC %
E1 40.00 BSC =
N 304 E=
e 0.50 BSC =
b 017 [ - [o0.27 x
b1 0.17 | 0.20 | 0.23 )
ddd 0.08 N/4 Tips
Rz | o008] - [ o025 |[o[aaa[C[A-B[D
B Metal 4X [ BBB[HTA-B] D]
o1 o - — Ho Heat Sink \ (N-4)X
5 T A2 — [e] ——
P I N I I Detail A
s = = 160 | See Deta
c 0.09| - | 0.20
cl 009 - [0.16
L — Jos Jos ] A
L1 1.30 REF L Seating
S 020 - [ - Plane
aaa 0.25
bbb 0.20
cce 0.08
Notes:
1. All dimensions and tolerances conform to ASME Y14.5M - 1994 , 4 N
2. Controlling dimension: millimeters. y 2 921« \
3. JEDEC reference MS-029 option JA. / \
/ \
—»| o1 '
| !
Lo R1 |
\ R2 |
\ B _ iGage Plane
\ -/ F 0.25 /
\ L 1
N 03|« [ /
N 7
N -« —» e
~ g 7
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Altera Device Package Information Data Sheet

324-Pin FineLine BGA

54

(4X)
E D B] A1 Ball Pad Corner
181716151413121110 9 8 7 6 5 4 3 2 1
A| 0000000 00000000000
O B[000O0O0O0000000000000
C|000000000000000000
\ D[00OOOO00O0O0O0000000O0
Indicates Location E[/00OO00O0O0O0O0O0O0O00000000O
of Ball A1 Flooooooo000000O0O0OOOO
G| 000000000000000000
E H[000000000000000000
J|oooo000O0O0OD0O0O0O0O0O0OOOO
K[ 000000000000000000
L|000000000000000000
M| 0000000000000 0000O0
N[00OOOO00OO00000000000
P/ 0000000000000 0000O0
R[000000000000000000
T|0o00000000000000000
U[000O0OO0O0O0000D0000000
v|ooooopooooooppoo00
. e
SYMBOL Millimeters A [o[ddd[C] b ngﬂ
min_ [Nom [ MAX | A1 [Teslc] l Y
A - — 3.50 i I ]
Al 030 [ - - f ) T I
D/E 19.00 BSC C
b 0.50 | 0.60 | 0.70 Seating Plane
aaa - - 0.20 .
bbb - - 0.25 Notes:
ddd - - 0.20 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
eee - - 0.25 2. M represents the the maximum solder ball matrix size.
fff - - 0.10 3. JEDEC reference: M0-034 option AAG-1.
M 18
e 1.00 BSC
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Altera Device Package Information Data Sheet

356-Pin Ball-Grid Array (BGA)

(4X)
[A] D Indicates
[B] location
[ o5 0e55 22 120 10 5 7 1576 6 s 0 6 76 s e 01 Ofpin Al
O 000000 0000000000000 0000000 |A
000000 0000000000000 0000000 |8
000000 0000000000000 0000000 |c
i 00000 00000 |D
Ind|cgtes 00000 00000 |Ee
location 00000 00000 |F
of pin A1 00000 00000 |a
00000 00000 [H
00000 00000 |y
00000 00000 |k
00000 00000 |t
00000 00000 |M
e 00000 00000 [N
00000 00000 |[p
00000 00000 |[r
00000 00000 |7
00000 00000 |u
00000 88888 VW
00000 83588 |V
00000 00000 |aa
00000 00000 |A8
00000 00000 |Ac
000000 0000000000000 |AD
000000 0000000000000 |ae
000000 Ooooooo??oooo AF
& eel e
2 1Y
SYMBOL Millimeters A
MIN. | NOM. | MAX. Al l Metal Heat Sink
//bbb.C
A - - 1.70 -
Al 0.35 - - =~ — — 00000 00000
DIE 35.00 BSC f i f T
b 0.60 | 0.75 | 0.90 (o}
aaa - - 0.20 Seating Plane
bbb — — 0.25 Notes:
ddd - - 0.20
cee — — 0.30 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
fff - - 0.15 2. M represents the the maximum solder ball matrix size.
M 26 3. JEDEC reference: M0-192 option BAR-2, depopulated.
e 1.27 BSC

Altera Corporation 55



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.

0.050 + 0.005
(127£0.127)
1.960+0.019 sq. e 0008
(49.78 £ 0.48) 0.040+0.004 | (0.20)
(1.01£0.10) 0.050
(1.27)

|
f

Dia. Typ.

Indiicates location
of Pin A1
0.018 +0.002 Dia
(0.46 +0.05) :
| J
0.090 + 0.009
(2.29 £ 0.229)
0.180 +0.010
(4.572 + 0.254)
1.800
@s.72) °%
( ) 0.100
AU| 00 0 000000 ®O0OO0O0O0O0O0O0O0O0 A
AT AR 62620PC P22 PP P00 P66 %020 (2.54) BSC
AP 0(©) 0 0 0 000 0J]0 0 0 0 0 0 OO0
AN| 0 00 070 0" 0 0 0 ¢ 0 0" 00 0 0 00 0
AM 00 000 0.000[0 00000 000 0.050
AL| 00 00 o0 op o000 0000 - BSC
AK (S){e)(e} o0 00
AJ| 000 000 (1.27)
AH 0_0_0 0.0 0
AG| 0 0o 000
AF O 0 O [eX{e)e)
AE| 00070 0 00 0
AD 0 00 o0 00—
Ac| 00070 cooot— T
AB (S){e)e) o 00 T
AA| 00 00 0 000
YO o oo o oo
vW 0-0-0 0 0 0
U | oooo 0000
T 000 0.0 0
R | 0000 0000
P 0 00 o0 00
0 0700 0000
M L 020%° %%
K 0°0°0 o 0o
J 0. 0.0 0 00
H 000 0.0 0
G | 9%%°%% o 0%°%%%0°0%c% o 62’0’0 | — Standoff
FE 2696°0°0C0% 0% Oooooooooooooo
DC 000 0700000 ¢ 0 0.0 0 0.0 000 (4 Places)
B 00 00 000 00[000 000 000
A |G 00000000 000000000
1357 91113151719212325 2729 31333537
Indicates location 2 4 6 8 101214 1618202224 26 2830 3234 36
of Pin A1 (not a pin) 0.020 oy, Typ.
(0.51)
(4 Places)
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Altera Device Package Information Data Sheet

484-Pin FineLine BGA
(4X)
(@] Pin A1
22 212019 181716 1514 13121110 9 8 7 6 5 4 3 2 1
Al 0000000000000 000000000
O B/ 0000000000000000000000 | |
C| 0000000000000 00O0000 OO0 O] Zb
D ooooooooooooooooooooooj
E| 0000000000000 00000000O0
Indicates Fl0OOO0O0O00000000000O00000O0 nﬂ
location of 6| 0000000000000 00000000O0
Pin A1 H oooooooooooooooooooooogl
J| 0000000000000 00000O0 00 0
K| 0000000000000 00000O0O0O0 0 ©
gL 00000000000 00000000000 | |
M| 00000000000 00000000000
N| 0OOO0O0O0D00000000000000O0O0
Pl 0000000000000000000000
R 0000000000000 0000000O0O0
T| 0000000000000 00000000O0
U| 0000000000000 00000000O0
V| 00O0O0O0O0000000000000000O0
W 000000000000000000000O0
Y 0000000000000000000000
M| 000000000000000000000O0
B 0000000000000000000000
SYMBOL Millimeters

MIN. [ NOM. | MAX.

A

| 350

Al

0.30

[ - |

D/E

23.00 BSC

b

0.50

0.60

0.70

aaa

0.20

bbb

0.25

ddd

0.20

0.25

eee
fff

0.10

M

22

e

1.00 BSC

Altera Corporation

Notes:

1. All dimensions and tolerances conform to ANSI Y14.5M - 1994

2. M represents the the maximum solder ball matrix size.
3. JEDEC reference: M0-034 option AAJ-1.

Seating Plane

= = S U0 U U U O OO O U O OO O O OO OO0

57



Altera Device Package Information Data Sheet

484-Pin Flip-Chip FineLine BGA

(4X)

& D

B

22 21 20 19 18 17 16

15 14

13 1211 10

©

Pin A1

®
-
@
«
-
w
~

Indicates C (2.00)
location of
Pin A1

C (1.00)

BE<S<c-H4T9zZErCXcIOMMOO® >

O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
TO000000000OO0OO0OO0O0OO0OOOOO0O0OO

O0O0O000O0O000OO0OO0OO0O0OO0OOOO0OOO0OO
O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
O0O0O000O0O000OO0OO0OO0O0OO0OOOO0OOO0OO
O0O0O000O0O000OO0OO0OO0O0OO0OOOO0OOO0OO
O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
O0O0O000O0O000OO0OO0OO0O0OO0OOOO0OOO0OO
O0O0O000O0O000OO0OO0OO0O0OO0OOOO0OOO0OO
O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
O0O0O000O0O000OO0OO0OO0O0OO0OOOO0OOO0OO
—OO0OO0O0000000000OO0OO0OO0OOOOO0OO

O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
O0O0O000O0O000OO0OO0OO0OO0OO0OOOOOOO0OO0
O0O0O000O0O000OO0OO0OO0O0OO0OOOO0OOO0OO
[eNeNeNoNoNoNoNoNoNoNoNoNoNeNoNoNeNeNeNeNeNe]

—OO0OO00000000000OO0OO0OOOOOOOO

SYMBOL Millimeters
MIN. | NOM. | MAX.

A ~ [ 350 AT []obblC]

o L
“ T

L
=

®

Ceramic Heat Sink

Al O;BO - 1 - l

D/E 23.00 BSC T T T
b 0.50 | 0.60 0.70 c

aaa - - 0.20

bbb - - 0.25 Notes:

ddd = - 0.20

eee - - 0.25
fff - - 0.10

M 22

e 1.00 BSC

58

1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
2. M represents the the maximum solder ball matrix size.
3. JEDEC reference: M0-034 option AAJ-1.
4. Some devices have a chamfered corner at the A-1 ball location.

Seating Plane
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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 parenthesis, are for reference only.

2.260 +£0.015
(57.40 £ 0.381) °%
1.600 + 0.012 —» 0.180 £0.010
(40.64 + 0.304) Sa. (4.572 £ 0.254)
1.500 + 0.010 0.145
= Max. —>| -
(38.10+0.254) > (3.68)
— 0.050 .
( h Dia. Typ.
O = 2z P
/’ i
—
Sl
Indicates location = T
of Pin A1 =
—
=
—
= 0.018 +0.002
= (0.46 + 0.051)
—H— =
—
—
=
—_—
— f
—
—
=
—
=
=
—
4y =
:tl
=
E—
Si==|
=
Sie=]
F——
\ J -
0.038 (0.966) .
0.048 (1.22)
0.050 + 0.005
(1.27+0.127)
2.100 0.008 + 0.005
(53.33) 5% % BSC {0202 0.127)
1.095 + 0.011 i
(27.81£0.279) 0.050 .
(1.27)
r ~
BC| oo oo opbooooolooooodooooo
BB 0 0 0 0 0000 00 d 0 0 0 00|00 0 0 0
BA| 0 0 0 00l 0 0 0 0 0]0o 0000 dqoo00 0 of—¥ Y
AY O 0 0 0 00 0 0 00 0 0 0 0 010 0 0 0 0—f
AW| 070070 0 0 00 0 0 0[0 00 00 dO00 00 0+—7p
AV AU Oooooo©ooo o ooooooo Oooooooooo ooo©oooooo T T
AT 0 0 0 00" 0
AR| 0 0 0 O
AP O _0_0 0 0 0
AN| 000 0 0070 0
AM o 0 O 0 0 O
AL | 000 0 000 0
AK O 0 O 0 0 0
AJ| 0000 0 0700
AH (S)(e)e} 00" 0
AG| 0000 0 000
AF (SN 000
AD AE | ©5950° ©620c°
ABAC 0 00" 0 © 000 1.334+0.014
YAA 00,002 00,00 (33.88 + 3.56)
w | o000 00700
v 0 0 0 0-0 0
U | o000 0 00 0
T (SN 0 00
R | o000 0 00 0
P 00 0 0.0 0
N | o000 000 0
] 000 000
L | o000 00 0 0
K 000
HJ gogogo(g)oooooooooooooo@%;—e—%oo Standoff
FG 0°0-0°0_0"0 0620262002200 [~ Oiando
E | 0000 0000000000 00000000 4 Pl
D 0 0 000 0 0 0 0 0. 00-0.0.0 00 (4 Places)
¢ | © 0000000 0 0 0[0 0000000000
B 000000 0 0.0.0.0.0.0 0 00
A [ 000 000 0 00 ofo 0 000 0 000 00 |
i i 1357 91113151719212325 2729 3133 3537394143
Indicates location 274768 101214 16 18202224 26 2830 32 34 36 3840 42 \ 0.020 oo
of Pin A1 (not a pin) (©.51) - Typ-
(4 Places)

Altera Corporation
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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 parenthesis, are for reference only.

2460015
(62.484 + 0.381) °%
1640012
(@0.64:03048) - 0.18+0.01
. _0.18£0.01
15001 o (4.572 +0.254)
(38.1+0258) % (g-;::) Max. -
r N
0.05 .
=229 Dia. Typ.
,D (27 & yP
Indicates 77¢
location of A1
(not a pin) 0.018+0.002 .
(0.4572+0.0508)
q J
0.04
N
(1.016)
0.05+0.005
230 oo (1.27 £0.127)
(58.42) 04 0.008 + 0.005
(254) BSC (0.2032 £ 0.127)
1.015+0.01
B 0.05
(25.781 = 0.254) (127) BSC
BG )
B 2 | R | '
BC O 0 00O O 0 00 000000000000 0t+—;—
BA 25 oO Ooooooo 0000 0 00 0 0 ooooooooooo (o] T T
AW (@) (OXS) (o) ©Oo (OXe)
" AV OO OOO {
AT Oo % oooooooO
AR AP [e) (0) OO0 00
O O [o)(e) (o)
AN [e)(e) O (o) (o)}
AM| “0o~O (@] (o) O
AL AK OOOo OO OOO OOO
AJ AH OOOO OO OOO OOO
AG
2w | 9095 ooor 1.45 £ 0.015
Ac :g © o 0000 (36.83 + 0.381)
AA v OO OO OOO OOO
w OOO OO O OOO
v v 0000 o (®)
T O 00O (0o
R OOOOOOOO 9 OOO
P (Oe)Ne] ) ()
N ooo (eXe) (o))
M O 0 00 [e) (o)
L K OOOOOOOO (o) Q
J [exexexe] ‘
G: OSOSO©OOOOOOOOOOOOOOOOOé%g@\QOO
Ep [oolo0 =0 | Standoff
D (O)®) OJ0 000000, 000000000 O
c [o)e) O O 0 00 00000000000 (ONe]
A B L OX9) Oozoooooooooooooo RGN RN SR R PR RPN K o (4 Places)
2 4 6 8/ 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
1 3 5 7 (9 1113 151719 21 23 25 27 29 31 33 35 37 39 41 43 45 47
Indicates quadrant
containing location A1
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Altera Device Package Information Data Sheet

600-Pin Ball-Grid Array (BGA)

(4X) A1 Ball
Al D B Pad Corner

34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2

‘L 35 33 31 29 27 25 23 21 19 17 15 13 11 9 7 5 3 1
Indicates ©0000000000000000000000000000000000]A
locati i O 00000000000000000000000000000000000|B
ocation o 00000000000000000000000000000000000]¢
Pin A1 ©0000000000000000000000000000000000|D
00000000000000000000000000000000000]E
00000 00000|F
00000 cooo0|a
00000 00000|H
00000 ©0000[4
00000 00000|k
00000 00000|L
00000 0cooo|m
00000 00000(N
00000 ooooofr
00000 00000|R
00000 ococooofr
00000 0ocooofu
00000 o0o00o00|v
E 00000 coooo|w
00000 ocoooofy
00000 00000( A
00000 00000|AB
00000 0o0000|Aac
00000 00000|4AD
00000 00000|AE
00000 00000 AF
00000 c0000|Ae
00000 ©0000|AH
00000 coooo|a
00000 ©0000|AK
©00000000000000000000000000000000000|AL
00000000000000000000000000000000000]AmM
00000000000000000000000000000000000|AN
00000000000000000000000000000000000]AP
©00000Q0000000000000000000000000000]AR

1.

[addd n ) [B] e Metal Heat Sink
SYMBOL Millimeters Al Z it M)
//1bbb| C
MIN. | NOM. | MAX. | T

A = _ 1.70 =T — OO0 0000000000
Al 0.35 - - c
T80 [ ors | 050 Seating Plane
aaa - - 0.20 Notes:
bbb - - 0.25
ddd — — 0.20 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
eee - - 0.30 2. M represents the the maximum solder ball matrix size.

fff - - 0.15 3. JEDEC reference: M0-192 option BAW-1, depopulated.

M 35

e 1.27 BSC
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Altera Device Package Information Data Sheet

652-Pin Ball-Grid Array (BGA)

@l

Indicates
location of —*O
Pin A1

62

Bl Pin A1 \
34 32 30 28 26 24 22 20 14 12 10 8 6 4 2
35 33 31 29 27 25 23 21 19 15 13 11 9 7 5 3 1
0000000000000 00000000000000000O000O0| A
0000000000000 0000000000000000Q00000| B
0000000000000 000000000000000000000O0|C
0000000000000 000000000000000000Q000| D
Q0000000000000 000000000000000000000| E
000000 e 0O0Q00O0|F
000000 000000| G
000000 O0QOO0O|H
000000 [elelefelode] i)
Q00000 00Q000| K
000000 000000| L
000000 Q0QO0o0OI M
000000 OO0O0O0OO| N
000000 ooQooo| P
000000 OO0OO0OO| R
000000 00000O| T
000000 000000 v
000000 000000|V
E 000000 [elelefeleode] BUJ
000000 000000 Y
000000 [eelolelole] WVY
000000 O000QO0| AB
000000 Q0QOCOO| AC
000000 O000Q0O| AD
000000 O0O00QO0| AE
000000 O000QO| AF
000000 Q00O COO0| AG
000000 Q00000 AH
000000 [edelolelole] RN
000000 e} 000000 AK
0000000000000 0000000O0000O0000OOO0O0O0| AL
Q0000000000000 0CCOO0CO00O0CO0O0CO0O000O0O| AM
0000000000000 00000000000000000O000O0| AN
000000000000 0O000O00C0O00O00O0000O000O0O) AP
000000000 QNOO000000O000O0000C000OVQOO0] AR
— ) e
SYMBOL Millimeters A Glagle] [ ]2 eee M)
0|ddd|C M)
MIN. [ NOM. | MAX. AL 2ttt
A - — 3.50 | [#]bob] C]
Al 0.35 - — L 1
D/E 45.00 BSC i T i
b 0.60 | 0.75 | 0.90 C
aaa - - 0.20 Notes:
bbb - = 0.25 . .
ddd _ _ 0.20 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
eee - - 0.30 2. M represents the the maximum solder ball matrix size.
fff - - 0.15 3. JEDEC reference: MS-034 option BAW-1, depopulated.
M 35
e 1.27 BSC
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Altera Device Package Information Data Sheet

652-Pin Super Ball-Grid Array (SBGA)

(4X)

D B Pin A1 \

3 32 30 28 2 24 22 20 18 16 14 12 10 8 6 4 2

35 33 a1 29 27 25 23 21 10 17 15 13 1 9 7 5 3 1
Indicates 00000000000000000000000000000000000] A
location of QO 60000000000000000060000000000606000] &
ocation o 00000000000000000000000000000000000] ¢
Pin A1 ©0000000000000000000000000000066660] D
0000000000000 00000000O000000000000O|E
000000 0 000000| F
©C0CO000 C00000| G
000000 0o0oo0o0o0|H
[eleleYoYego) ©coCcooo|J
000000 000000| K
000000 oooco0Oo|L
000000 000000| M
600000 6060060| N
000000 o0ooooo| P
000000 000000| ®
000000 0coooo| T
6000006 000000|u
000000 cocooo| Vv
E 000000 000000l w
©0C000 [eXeleYolodo) BN
000000 000000| Ar
000000 COC00OO| AB
000000 000000| Ac
000000 000000| AD
000000 ooo0000| A
600000 000000 AF
000000 000000| Ac
000000 00060060| Ax
Cc0CO000 [eleXeXoXeXo) N
00000 o 000000| Ak
©CO0C000000CO0C00000000COCO00000COCOOO| AL
©00000000000000000000000000000000000] AM
0000000000000 0000000COCO000000C0O0CO0O| AN
©00000000000000000000000000000000000] AP
000000000[JO0000000000000000000QQ0O00] AR

SYMBOL Millimeters ¢
MIN. | NOM. | MAX. AL A [olddd[c Metal Heat Sink
A = — 1.70 l
2 e ! | boolcl, | /
DIE 45.00 BSC i T i
b 0.60 | 0.75 | 0.90 C
aaa - | 020 Notes:
bbb - - 0.25
ddd — _ 0.20 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
eee - - 0.30 2. M represents the the maximum solder ball matrix size.
fff - - 0.15 3. JEDEC reference: M0-192 option BAW-1, depopulated.
M 35
e 1.27BSC
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652-Pin Flip-Chip FineLine BGA Package

(4X)
[A] D E Pin A1
34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 a 2 \
5 33 31 29 27 25 23 21 19 17 15 13 11 9 7 5 3 1
Indicates 00000000000000000000000000000000000| A
I ti f—-’O Q0000000000000 000000000000000000000| B
ocation o 00000000000000000000000000000000000| ¢
PlnAl 0000000000000 000000000000O000000000O|D
0000000000000 000000O00000000000000Q|E
000000 =] OOO000QO|F
000000 000000| G
000000 000000 H
000000 000000}
000000 000000| K
000000 000000 L
000000 000000 M
000QQ0 OO00O0OO0Q|N
000000 00000O| P
000000 O000O0O|R
000000 000000 T
000000 [ee)eloloke) BV}
000000 [eleJelolele) B
E 000000 [e}eXeXeokoXe) BV
000000 000000 Y
000000 000000 AA
000000 0000QQ| AB
[efeXelelodo] Q00000 AC
000000 00000 OQ| AD
000000 000QO0Q| AE
000000 O0000O| AF
000000 OO0000O| AG
000000 000000 AH
000000 [e]eXeXoRoke) BUN)
000000 Q 000000 AK
0000000000000 0000000000000O000OO0O0O0| AL
0000000000000V 0Q00C0000C000000C0000COC| AM
0000000000000V O0000000C00VO000O0O00OO| AN
0000000000000 0000O000O0000C0O000O00O000O0| AP
000000000 QOOC00000000000000000OO0O00| AR
- e
SYMBOL Millimeters A )
0O|ddd|C Ceramic
MIN. | NOM. | MAX. Al ;
/ Heat Sink
A — — 3.50 l [#Tobb] C]
Al 0.35 - - ! )
DIE 45.00 BSC T 7 i
b 0.60 | 0.75 0.90 C
aaa — - 0.20 Notes:
bbb - - 025 o
ddd _ _ 0.20 1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
eee — - 0.30 2. M represents the the maximum solder ball matrix size.
fff - - 0.15 3. JEDEC reference: MS-034 option BAW-1, depopulated.
M 35 4. Some devices have a chamfered corner at the A-1 ball location.
e 1.27 BSC
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655-Pin Pin-Grid Array (PGA)

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

2.460 - .015
(62.48 - 0.38) 180 = .005
0.20-0.13
1.600 - .012 sq .050-.005 |
(40.54-0.31) 0.27-0.13 ,008 - .005
— 0.20-0.13
1500010 o
(38.1-0.25) o
l 005
Dia.
7 1 E 162
=
=
=
=
—
=
=
=
—
=
=
=
=
=
=
= 0.0-0.002 .
= 0.46-0.05 D'
=
=
—
=
=
=
=
=
=
U=
==
=
=
==
=
=
Js =
==

Indicates location of A1 (not a pin)

040 poo I
(3.68) BSC

| ass
(3.68) Max.
(Bottom View)

010 poe Indicates quadrant

(2.54) .050 containing location A1
‘ {137) BSC
: |

A O
s %@Q@%&%Q%QQQ%QQQ@QD§5566
L R R O R A R O R AR S R DX RN R KRR ORENC]
Bl B R R R R A R R R R R R R R SRR EROR RS
B R R R A SR R R R AR AR R MO OR RN
Fo | o e e o e e e o e e o
el e R e R RO R R R E R DR R DR e SR ER B BN DR X ORERD)
) | e Ee o0
! | Ceee RN
L | e RN
w | Se%e SRR
v | e RO
pl | e OO
R | e RN
| Sl SRR
v | @Rt JEROROROR)
v % RS
w | @ e RO RORORS)
v | Cteree SRR
m| oo e RO ORS
. * | Cee%e EXRER)
i || @ RO
0 4 1 CePetee e
e [0 OROXOOKC)
w2 | St e OO
% || 620 1556°0 OO0
I [OxCOxOxOxC XXX Ox
N FORCRORORC) @.0.0006
an 2 | G2 SRR
m | e JERORORORY
e A 1 CePe%ee EXRER)
| e RN
a2 | et SRR
w | oo JERORORORY
A [ GO & 0 0 00 0 b 000000 CERRR
BA || @D O e e e e o e e B e e B0
P R R R R AR R R R DR SRR SRR SRR R ERE)
B || @0 O OO e O e O O E e o e
80 20 || G000 00 B 0 e 6 e e
o B | ©2000070°0 610 6 600 6000 01000 e 0 600 0 0
5 | 650670606 66 66 66 6 6 665 66 6 6 6
46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2
47 45 43 4139 37 35 33 3129 27 2523 21 1917 1513 11 9 7 5 3
2.30
(58.42) 59
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672-Pin FineLine BGA
Represents
A1 Ball Pad
(4X) Corner
(& b B 3 21 19 17 15 13 97531/
26 24 22 20 18 16 14 12 10 8 6 4 2
\0200 A 000000000000 00000000000O0
O (2.00) B| 0O0O0O0O0O000000000000000000000
C| 0000000000000 000O0O0OO00O0000O0
Indicates D| 0000000000000 000000000000O0
C (1.00) location of E[00O0000000O0000000000000000O0
Ball A1 F/| 0000000000000 000000000000O0
G| 0000000000000 000O0OOOOOO0OO0OO0
H| 0000000000000 000000000000O0
J| 0000000000000 000000000000O0
K| 00000000000000000000000000
L| 0000000000000 000000000000O0
M| 0O0O0O0O000000000000000000000O0
E N[ 0OOOOO0O0O0O0O0000000000000000O0
P| 0000000000000 000000000000O
R| 0000000000000 000000000000O0
T|O0OO0O0O0O0O000O000000000O0O00OO000O0
VR NeXeXeXeNoXeYoNo¥eYeNeXeXoNoXoNo e o o eNeNeNeXeNeNo}
V| 00000000000000000000000000
W| 0000000000000000000000000O0
Y| 0000000000000000000000000O0
A| 0000000000000 000000000000O0
AB| 0000000000000 000000000000O0
ACl| 0OO0O0000000000000000000000O0
ADl OO0O0000000000000000000000O0
AEl 0O0O0000000000000000000000O0
AF ooooooogooooooooo??ooooo
SYMBOL Millimeters J €
MIN. [ NOM. | MAX.
A - - 3.50
Al 0.30 - -
D/E 27.00 BSC
b 0.50 | 0.60 | 0.70 A Ceramic Heat Sink
aaa - - 0.20
bbb — - | o025 /
ddd - — [ o020 NI bbbJ lEldudlC]
eee - - | 025 | l I,
ff — — 0.10 V=V -VAVAVAVAVACAVACAVAVAVAVAVEVLVLULVE LGN E 5O
M 26 f T f
e 1.00 BSC [}
Seating Plane
Notes:

66

1. All dimensions and tolerances conform to ANSI Y14.5M - 1994

2. M represents the the maximum solder ball matrix size.
3. JEDEC reference: MS-034 AAL-1, depopulated.
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672-Pin Flip-Chip FineLine BGA Package

Represents
A1 Ball Pad
@x) Corner
LY B 252321191715131197531/
26 24 22 20 18 16 14 12 10 8 6 4 2
A 0000000000000 0000000000O0
Indicat B|OOOO0O0O0O0O00O00O0O0000000000000
0O Ionc;fi?):if C|00000000000000000000000000
Dl eNeXeNoNoXeNe¥eFeF e oNoNeXeNeNoNeNeNeNoNoReNeFe o Xo)
Ball A1 E|00000000000000000000000000
F|0O0O0O0O0000000000000000000000
[l eYoXoXeNeNeNoNoNoNoNeXeNeNoNoNeNeNoNoRoXeNeNoNoNeXe}
LN eXeXeNoRoXeNeFeRoReNoXoXeXeNoNoXoNeNeNoRoReNo oo Xo)
J| 0000000000000 00000000O0000O0
K| 000000000000 0000000000000O0
[l eXeXeNoNoXeNeNeNeNeNoXoNoXeNoNoXoNeNeNoNoNeNe e oXo)
M| O0O0O0O0O00O00000000000O0O0O0OO0O0O0O0
E N|OOOO0OO0O0O0O000000000000000000
P|O0O0O0O0O0O0O0O000O0000O0000000O000O0
R| 0000000000000 0000000000000
T|OO0O0O0O0O0O0O0O0O0OO0O0O0OOO0OOOOO0O0O0OO
[N eNoXeNeNoNoNoXeXeXeNeFeNoNoNeNoNoNoXeNeNeNoNoXeNe¥e]
V[ OO0O0O0O000000000000000000000
W[ 0000000000000 000000O0000O00O0
Y| 0000000000000 0000000000000
A 000000000000 000000000O00O0O0O0
AB| 0OO0O00000000000000000000000
ACl 0O0O0O0000000000000000000000O0
ADl O0O0O0000000000000000000000O0
AE| 000000000000 00000000000O00O0
AF OOOOOOOHOOOOOOOOO??OOOOO
SYMBOL Milimeters J EL
MIN. | NOM. | MAX.
A - - [ 850 Zb
Al 030 - [ -
D/E 27.00 BSC
b 0.50 | 0.60 [ 0.70
aaa - - 0.20 A
bbb - - 0.25
a6 Tom v e, B
eee - - 0.25 l l |
fff — — 0.10 = /= 0 0 0 W
M 26 T T T
e 1.00 BSC c
Seating Plane
Notes:
1. All dimensions and tolerances conform to ANSI Y14.5M - 1994
2. M represents the the maximum solder ball matrix size.
3. JEDEC reference: MS-034 AAL-1, depopulated.
4. Some devices have a chamfered corner at the A-1 ball location.
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1020-Pin Flip-Chip FineLine BGA Package

Al Ball

Pad Corner

323130292827 262524 2322212019181716151413121110 9 8 7 6 5 4 3 2 1/

v

000000000000000000000000 000
000000000000 000000000000000000
0000000000000V 000OOOOOO0O0OO0O

000000000000 0000000000V00000000
000000000000 OOO0OOO0O0O0O0OO0OOOO0OO
000000000000 0000000000V00000000
000000000000 00000000000000000O]
000000000000 0Q00000000O000000O000O
000000000000 0000000O00V0V00000000
000000000000 0O0O00O0O0O0O0OO0OOOO0O
000000000000 000000000O00000O000O
000000000000 0O0O00O0O0O0O0OO0OOOO0OO
000000000000 0000OOOOOOO0O00OO0O
000000000000 000000000000000000
0000000000000V 000OOOOOO0O0OO0O
000000000000 0000OOOOOOO0O0OO0O
000000000000 0O0O00O0O0O0O0OO0OOOO0O
000000000000 000000000O00000O000O
000000000000 000000000000000000
000000000000 0000OOO0OOOO0O
Q0000000000000 000000000000000
0000000000000 O0O0O00O0OOO0OO0OO0O0
Q0000000000000 0OOOOOOO0OO
000000000000 00000000000
000000000000 OOOOOOOOO0O
000000000000 00O0O00O000000
000000000000 00000000000
000000000000 OOOOOOOOO0OO
000000000000 0000000
Q0000000000000 000000
Q000
[e]e)ele)

000000

Q00
Q00
Q00
[e]eXe]
Q00
Q00
Q00
Q00

00000000000000000000000000000E
0000000000000000000000000000000H

000000000000
00000000000

Q000000000000 000000

o
o
o
o
o
o
o
o
o
0000000000000 00O000O

<OMOAUWLOTS¥IZZOEED>ZE>gm

d]
o
%.m
8§62
—~ =1
g B83
8 £8m
C\
5
S
]
/O\C
&3]

Ceramic Heat Sink

]
1
]

=
f

S ACECEACAVATACEEVEVACETECATATAVAYAT A R R R R me e =

J ddd[C
an [bBB[C [ofadd[c]

—0O

Notes:

1. All dimensions and tolerances conform to ANSI Y14.5M - 1994

2. M represents the the maximum solder ball matrix size.

3. JEDEC reference: MS-034 option AAP-1, depopulated.

4. Some devices have a chamfered corner at the A-1 ball location.
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Millimeters

| 350

33.00 BSC

0.70

0.10

0.60

MIN. [ NOM. [ MAX.

0.50

32
1.00 BSC

SYMBOL

<

Al
D/E

aaa

ddd
eee
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Revision History

The information contained in the Altera Device Package Information
Data Sheet version 9.1 supersedes information published in previous
versions.

The following changes were made to the Altera Device Package
Information Data Sheet version 9.1. Corrected pin locations from F17
and AK17 to F18 and AK18 in the following packages: 652-pin BGA,
652-pin super BGA, and 652-pin flip-chip FineLine BGA packages.

/O[S RYAN,

101 Innovation Drive
San Jose, CA 95134
(408) 544-7000
http://www.altera.com
Applications Hotline:
(800) 800-EPLD
Customer Marketing:
(408) 544-7104
Literature Services:
lit_req@altera.com

69

Ty
% Printed on Recycled Paper.

Altera, APEX 20K, APEX 20KE, FLEX 10K, FLEX 10KE, FLEX 8000, FLEX 6000, MAX 9000, MAX 7000, MAX
3000A, Classic, FineLine BGA, and specific device designations, are trademarks and/or service marks of Altera
Corporation in the United States and other countries. Altera acknowledges the trademarks of other
organizations for their respective products or services mentioned in this document. Altera products are
protected under numerous U.S. and foreign patents and pending applications, maskwork rights, and
copyrights. Altera warrants performance of its semiconductor products to current specifications in accordance
with Altera’s standard warranty, but reserves the right to make changes to any products and services at any
time without notice. Altera assumes no responsibility or liability arising out of the application

or use of any information, product, or service described herein except as expressly agreed to mu

in writing by Altera Corporation. Altera customers are advised to obtain the latest version of
device specifications before relying on any published information and before placing orders
for products or services.

Copyright [0 2001 Altera Corporation. All rights reserved. 1.S. EN ISO 9001

Altera Corporation



	Altera Device Package Information Data Sheet
	Introduction
	Lead Materials
	Thermal Resistance
	Package Weights
	Package Outlines
	Revision History


