Altera Device Package Information
Datasheet

This datasheet provides package and thermal resistance information for

Altera® devices. Package information includes the ordering code reference, package
acronym, leadframe material, lead finish (plating), JEDEC outline reference, lead
coplanarity, weight, moisture sensitivity level, and other special information. The
thermal resistance information includes device pin count, package name, and
resistance values.

This datasheet includes the following sections:

m “Device and Package Cross Reference” on page 1
B “Thermal Resistance” on page 30

m “Package Outlines” on page 60

«e For information about trays, tubes, and dry packs, refer to AN 71: Guidelines for
Handling |-Lead, QFP, and BGA Devices.

Device and Package Cross Reference

Table 2 through Table 30 lists the device, package type, and number of pins for each
Altera device. Altera devices are available in the following packages:

m Ball-Grid Array (BGA)

m Ceramic Pin-Grid Array (PGA)
Ceramic Dual In-Line Package (CerDIP)
FineLine BGA (FBGA)

Hybrid FineLine BGA (HBGA)

Micro FineLine BGA (MBGA)

Plastic Dual In-Line Package (PDIP)
Plastic Enhanced Quad Flat Pack (EQFP)
Plastic J-Lead Chip Carrier (PLCC)

m Plastic Quad Flat Pack (PQFP)

m Power Quad Flat Pack (RQFP)

m  Small outline Circuit Package (SOIC)
® Thin Quad Flat Pack (TQFP)

m Ultra FineLine BGA (UBGA)

B Quad Flat No-Lead Package (QFN)
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2 Altera Device Package Information Datasheet
Device and Package Cross Reference

Table 1 lists the Altera devices and the associated table locations.

Table 1. Altera Device and Package Cross Reference

Altera Device Table locations

Arria Il GX Devices: Table 2 on page 3
Arria GX Devices: Table 3 on page 3
Stratix IV Devices: Table 4 on page 4
Stratix Il Devices: Table 5 on page 6
Stratix Il Devices: Table 6 on page 7
Stratix Devices: Table 7 on page 8

Cyclone IV Devices: Table 8 on page 10
Cyclone |1l Devices: Table 9 on page 11
Cyclone Il Devices: Table 10 on page 13
Cyclone Devices: Table 11 on page 14
MAX 1l Devicess: Table 12 on page 14
MAX 9000 Devices: Table 13 on page 15
MAX 7000 Devices: Table 14 on page 15
HardCopy IV Devices: Table 15 on page 17
HardCopy |1l Devices: Table 16 on page 18
HardCopy Il Devices: Table 17 on page 19
HardCopy Devices: Table 18 on page 20
HardCopy APEX Devices: Table 19 on page 20
APEX 1l Devices: Table 20 on page 20
APEX 20K E Devices: Table 21 on page 21

Arria® series FPGAs

Stratix® series FPGAs

Cyclone® series FPGAs

MAX® series CPLDs

HardCopy® series ASICs

APEX™ series FPGAS .
APEX 20K C Devices: Table 22 on page 22
APEX 20K Devices: Table 23 on page 23
ACEX® 1K FPGAs ACEX 1K Devices: Table 24 on page 24
Mercury™ FPGAs Mercury Devices: Table 25 on page 24
m FLEX 10KA Devices: Table 26 on page 25
FLEX® series FPGAS m FLEX 10KS Devices: Table 27 on page 26
m FLEX 10KE Devices: Table 28 on page 26
Excalibur™ FPGAs Excalibur Devices: Table 29 on page 28
Enhanced configuration devices Enhanced Configuration Devices: Table 30 on page 29
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Arria Il GX Devices
Table 2 lists the device name, package type, and number of pins for the Arria II GX

Arria GX Devices

I =

device family.

Table 2. Arria |1 GX Devices

Device Package Pins
Lidless: UBGA, Flip Chip (EP2AGX45) 358
EP2AGX45 Lidless: FBGA, Flip Chip (EP2AGX45) 572
Lidless: FBGA, Flip Chip (EP2AGX45) 780
Lidless: UBGA, Flip Chip (EP2AGX65) 358
EP2AGX65 Lidless: FBGA, Flip Chip, (EP2AGX65) 572
Lidless: FBGA, Flip Chip (EP2AGX65) 780
Lidless: FBGA, Flip Chip (EP2AGX95) 572
EP2AGX95 Lidless: FBGA, Flip Chip (EP2AGX95) 780
Lidless: FBGA, Flip Chip (EP2AGX95) 1152
Lidless: FBGA, Flip Chip (EP2AGX125) 572
EP2AGX125 Lidless: FBGA, Flip Chip (EP2AGX125) 780
Lidless: FBGA, Flip Chip (EP2AGX125) 1152
Lidless: FBGA, Flip Chip (EP2AGX190) 780

EP2AGX190
Lidless: FBGA, Flip Chip (EP2AGX190) 1152
EP2AGX260 Lidless: FBGA, Flip Chip (EP2AGX260) 780
Lidless: FBGA, Flip Chip (EP2AGX260) 1152

Table 3 lists the device name, package type, and number of pins for the Arria GX

device family.

The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 3. Arria GX Devices (Part 1 of 2)

Device Package Pins

Dual-Piece Lid: FBGA, Flip Chip, Option 1 484
Single-Piece Lid: FBGA, Flip Chip, Option 4

EP1AGX20
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Single-Piece Lid: FBGA, Flip Chip, Option 3
Dual-Piece Lid: FBGA, Flip Chip, Option 1 484
Single- Piece Lid: FBGA, Flip Chip, Option 4

EP1AGX35 . , — ;
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Single-Piece Lid: FBGA, Flip Chip, Option 3
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Table 3. Arria GX Devices (Part 2 of 2)

Device Package Pins
Channel Lid: FBGA, Flip Chip, Option 1 484

Dual-Piece Lid: FBGA, Flip Chip, Option 1
EP1AGX50 Single-Piece Lid: FBGA, Flip Chip, Option 3

Dual-Piece Lid: FBGA, Flip Chip, Option 1
Single-Piece Lid: FBGA, Flip Chip, Option 2

Channel Lid: FBGA, Flip Chip, Option 1 484
Dual-Piece Lid: FBGA, Flip Chip, Option 1

780

1152

EP1AGX60 Single-Piece Lid: FBGA, Flip Chip, Option 3 780
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1152
Single-Piece Lid: FBGA, Flip Chip, Option 2

EP1AGX90 Dual-Piece Lid: FBGA, Flip Chip, Option 1 1152

Single-Piece Lid: FBGA, Flip Chip, Option 2

Stratix IV Devices
Table 4 lists the device name, package type, and number of pins for the Stratix IV

device family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 4. Stratix IV Devices (Part 1 of 3)

Device Package Pins

ES: Dual-Piece Lid: FBGA, Flip Chip, Option 1

EP454062 Production: Single-Piece Lid: FBGA, Flip Chip (EP4S40G2) 1517
ES: Dual-Piece Lid: HBGA, Flip Chip, Option 1

EPASA0GS | proguction: Single-Piece Lid: HBGA, Fiip Chip (EP4S4065) 1517
ES: Dual-Piece Lid: FBGA, Flip Chip, Option 1

EP45100G2 Production: Single-Piece Lid: FBGA, Flip Chip (EP45100G2) 1517

EP4S100G3 | Single-Piece Lid: FBGA, Flip Chip (EP4S100G3) 1932

EP4S100G4 | Single-Piece Lid: FBGA, Flip Chip (EP4S100G4) 1932
ES: Dual-Piece Lid: HBGA, Flip Chip, Option 1 1517
Production: Single-Piece Lid: HBGA, Flip Chip (EP4S100G5)

EP4S100G5 - , — ,
ES: Dual-Piece Lid: FBGA, Flip Chip, Option 1 1932
Production: Single-Piece Lid: FBGA, Flip Chip (EP4S100G5)

EPASGX70 Single-P?ece Lid: FBGA, FI.ip Ch.ip, Opt?on 3 780
Single-Piece Lid: FBGA, Flip Chip, Option 2 1152

EPASGX110 S?ngle-P?ece L?d: FBGA, Fl?p Ch?p (EP4SGX110) 780
Single-Piece Lid: FBGA, Flip Chip (EP4SGX110) 1152
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Tahle 4. Stratix IV Devices (Part 2 of 3)

Device Package Pins
Channel Lid: FBGA, Flip Chip, Option 1 780
FF35 ES: Dual-Piece Lid: FBGA, Flip Chip, Option 1
FF35 Production: Single-Piece Lid: FBGA, Flip Chip (EP4SGX180) 1152
EP4SGX180 | HF35 ES: Dual-Piece Lid: FBGA, Flip Chip, Option 1
HF35 Production: Channel Lid: FBGA, Flip Chip (EP4SGX180)
ES: Dual-Piece Lid: FBGA, Flip Chip, (EP4SGX180) 1517
Production: Single-Piece Lid: FBGA, Flip Chip (EP4SGX180)
Channel Lid: FBGA, Hlip Chip (EP4SGX230) 780
FF35 ES: Dual-Piece Lid, FBGA, Flip Chip, Option 1
FF35 Production: Single-Piece Lid: FBGA, Flip Chip (EP4SGX230) 1152
EP4SGX230 | HF35 ES: Dual-Piece Lid: FBGA, Flip Chip (EP4SGX230)
HF35 Production: Channel Lid : FBGA, Flip Chip (EP4SGX230)
ES: Dual-Piece Lid: FBGA, Flip Chip (EP4SGX230) 1517
Production: Single-Piece Lid: FBGA, Flip Chip (EP4SGX230)
Channel Lid: HBGA, Flip Chip 780
FF35: Single-Piece Lid: FBGA, Flip Chip (EP4SGX290) 1152
EPASGX290 HF35: Channel Lid: FBGA, Flip Chip, Option 1 1152
Single-Piece Lid: FBGA, Flip Chip, Option 2 1517
Single-Piece Lid: FBGA, Flip Chip, Option 2 1760
Single-Piece Lid: FBGA, Flip Chip (EP4SGX290) 1932
Channel Lid: HBGA, Flip Chip (EP4SGX360) 780
FF35: Single-Piece Lid: FBGA, Flip Chip (EP4SGX360) 1152
HF35: Channel Lid: FBGA, Flip Chip (EP4SGX360) 1152
EP4SGX360 , , , —
Single-Piece Lid: FBGA, Flip Chip (EP4SGX360) 1517
Single-Piece Lid: FBGA, Flip Chip (EP4SGX360) 1760
Single-Piece Lid: FBGA, Flip Chip, Option 2 1932
ES: Dual-Piece Lid: HBGA, Flip Chip (EP4SGX530) 1152
Production: Single-Piece Lid: HBGA, Flip Chip (EP4SGX530)
ES: Dual-Piece Lid: HBGA, Flip Chip (EP4SGX530) 1517
Production: Single-Piece Lid: HBGA, Flip Chip (EP4SGX530)
EP4SGX530 , - —
Dual Piece Lid: FBGA, Flip Chip (EP4SGX530) 1760
Single-Piece Lid: FBGA, Flip Chip (EP4SGX530)
ES: Dual-Piece Lid: FBGA, Flip Chip (EP4SGX530) 1932
Production: Single-Piece Lid: FBGA, Flip Chip (EP4SGX530)
EP4SE230 | Channel Lid: FBGA, Flip Chip (EP4SE230) 780
Channel Lid: HBGA, Flip Chip 780
EP4SE360 , , —— ;
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1152
ES: Dual-Piece Lid: HBGA, Flip Chip, Option 2 1152
Production: Single-Piece Lid: HBGA, Flip Chip (EP4SE530)
EP4SE530 | ES: Dual-Piece Lid: HBGA, Flip Chip (EP4SE530) 1517
Production: Single-Piece Lid: HBGA, Flip Chip (EP4SE530)
Single-Piece Lid: FBGA, Flip Chip, Option 2 1760
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Table 4. Stratix IV Devices (Part 3 of 3)

Device Package Pins
Single-Piece Lid: HBGA, Flip Chip (EP4SE820) 1152

EP4SE820 | Single-Piece Lid: HBGA, Flip Chip (EP4SE320) 1517
Single-Piece Lid: FBGA, Flip Chip (EP4SE820) 1760

Stratix lll Devices

Table 5 lists the device name, package type, and number of pins for the Stratix III
device family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 5. Stratix 111 Devices (Part 1 of 2)

Device Package Pins
Dual-Piece Lid: FBGA, Flip Chip, Option 1 484
EP3SL50 Harrieee ! ' b, o™
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Dual-Piece Lid: FBGA, Flip Chi tion 1 484
EP3SL70 ua ?ece fd GA, ?pC ?p, Op ?on 8
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780

EP3SL110 Channel Lid: FBGA, Flip Chip, Option 1 (1)
Dual-Piece Lid: FBGA, Flip Chip, Option 1

Dual-Piece Lid: FBGA, Flip Chip (EP3SL150) 780

EP3SL150 Channel Lid: FBGA, Flip Chip, Option 1 (1)
Dual-Piece Lid: FBGA, Flip Chip, Option 1

Dual-Piece Lid: HBGA, Flip Chip (EP3SL200) 780
Channel Lid: FBGA, Flip Chip, Option 1 (7)

1152

1152

EP3SL200 Dual-Piece Lid: FBGA, Flip Chip, Option 1 1192
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1517
Dual-Piece Lid: HBGA, Flip Chip, Option 1 1152
EP3SL340 Dual-Piece Lid: FBGA, Flip Chip, Option 1 1517
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1760
Dual-Piece Lid: FBGA, Flip Chip, Option 1 484
EP3SE50 , : — ,
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
EP3SE80 Channel Lid: FBGA, Flip Chip, Option 1 (7) 1152
Dual-Piece Lid: FBGA, Flip Chip, Option 1
Dual-Piece Lid: FBGA, Flip Chip (EP3SE110) 780
EP3SE110 Channel Lid: FBGA, Flip Chip, Option 1 (7) 1152

Dual-Piece Lid: FBGA, Flip Chip (EP3SE110)
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Table 5. Stratix ||l Devices (Part 2 of 2)

Device Package Pins
Dual-Piece Lid: HBGA, Flip Chip (EP3SE260) 780

Channel Lid: FBGA, Flip Chip, (EP3SE260) (1)
Dual-Piece Lid: FBGA, Flip Chip, (EP3SE260)

Dual-Piece Lid: FBGA, Flip Chip, Option 1 1517

EP3SE260 1152

Note to Table 5:

(1) Percustomer advisory ADV0812, these 1152-pin packages in commercial =4 speed grade can either be channel
lid or dual-piece lid.

Stratix Il Devices
Table 6 lists the device name, package type, and number of pins for the Stratix II

device family.

I'=" The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 6. Stratix || Devices (Part 1 of 2)

Device Package Pins
Dual-Piece Lid: FBGA, Flip Chip, Option 1

EP2S15 Single-Piece Lid: FBGA, Flip Chip, Option 4 484
Dual-Piece Lid: FBGA, Flip Chip, Option 1 672
Single-Piece Lid: FBGA, Flip Chip, Option 4
Dual-Piece Lid: FBGA, Flip Chip, Option 1 484
Single-Piece Lid: FBGA, Flip Chip, Option 4
EP2S30
Dual-Piece Lid: FBGA, Flip Chip, Option 1 672
Single-Piece Lid: FBGA, Flip Chip, Option 4
Dual-Piece Lid: FBGA, Flip Chip, Option 1 484
Dual-Piece Lid: FBGA, Flip Chip, Option 1 672
EP2S60 Single-Piece Lid: FBGA, Flip Chip, Option 4
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020

Single-Piece Lid: FBGA, Flip Chip, option 2
Channel Lid: HBGA, Flip Chip 484
Dual-Piece Lid: FBGA, Flip Chip, Option 1

Single-Piece Lid: FBGA, Flip Chip, Option 3 780
EP2590 Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020

Single-Piece Lid: FBGA, Flip Chip, Option 2

Dual-Piece Lid: FBGA, Flip Chip, Option 1 1508

Single-Piece Lid: FBGA, Flip Chip, Option 2

Channel Lid: FBGA, Flip Chip, Option 1 780

Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
EP2S130 Single-Piece Lid: FBGA, Flip Chip, Option 2

Dual-Piece Lid: FBGA, Flip Chip, Option 1 1508

Single-Piece Lid: FBGA, Flip Chip, Option 2
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Table 6. Stratix Il Devices (Part 2 of 2)

Device Package Pins
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
EP2S180 Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1508
Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1
EP25GX30 Single-Piece Lid: FBGA, Flip Chip, Option 3 780
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
EP2SGXE0 Single-.Piece .Lid: FBGA, .FIip C.hip, OPtion 3
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1152
Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1152
EP2SGX90 Single-.Piece.Lid: FBGA, .Flip C.hip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1508
Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1
EP2SGX130 Single-Piece Lid: FBGA, Flip Chip, Option 2 1508

Stratix Devices

Table 7 lists the device name, package type, and number of pins for the Stratix device
family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 7. Stratix Devices (Part 1 of 2)

Device Package Pins
Dual-Piece Lid: FBGA, Flip Chip, Option 1
EP15GX10 Single-Piece Lid: FBGA, Flip Chip, Option 4 672
Dual-Piece Lid: FBGA, Flip Chip, Option 1 672
EP1SGX25 Single-.Piece.Lid: FBGA, Flip thp, OPtion 4
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1
EP15GX40 Single-Piece Lid: FBGA, Flip Chip, Option 2 1020
Dual-Piece Lid: FBGA, Flip Chip, Option 1 484
Single-Piece Lid: FBGA, Flip Chip, Option 4
BGA, Wire Bond 672
EP1S10 , -
FBGA, Wire Bond, Option 2 672
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Single-Piece Lid: FBGA, Flip Chip, Option 3
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Table 7. Stratix Devices (Part 2 of 2)

Device Package Pins
Dual-Piece Lid: FBGA, Flip Chip, Option 1 484
Single-Piece Lid: FBGA, Flip Chip, Option 4
BGA, Wire Bond 672
EP1S20 , -
FBGA, Wire Bond, Option 2 672
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Single-Piece Lid: FBGA, Flip Chip, Option 3
BGA, Wire Bond 672
FBGA, Wire Bond, Option 2 672
EP1S25 Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Single-Piece Lid: FBGA, Flip Chip, Option 3
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Single-Piece Lid: FBGA, Flip Chip, Option 3
Dual-Piece Lid: BGA, Flip Chip, Option 1
EP1550 Single-Piece Lid: BGA, Flip Chip, Option 2 956
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Single-Piece Lid: FBGA, Flip Chip, Option 3
Dual-Piece Lid: BGA, Flip Chip, Option 1 956
EP1S40 Single-Piece Lid: BGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1508
Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: BGA, Flip Chip, Option 1 956
Single-Piece Lid: BGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1
EP1560 Single-Piece Lid: FBGA, Flip Chip, Option 2 1020
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1508
Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: BGA, Flip Chip, Option 1 956
Single-Piece Lid: BGA, Flip Chip, Option 2
EP1S80 Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1508
Single-Piece Lid: FBGA, Flip Chip, Option 2
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Cyclone IV Devices

Table 8 lists the device name, package type, and number of pins for the Cyclone IV

device family.

The package type entries with “Option #” refer to instances where multiple package

options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 8. Cyclone IV Devices (Part 1 of 2)

Device Package Pins

EQFP, Wire B 1 144
EPACES QFP, Wire Bond (7)

FBGA, Wire Bond, Option 2, Thin 256

EQFP, Wire Bond (7) 144
EP4CE10

FBGA, Wire Bond, Option 2, Thin 256

EQFP, Wire Bond (7) 144
EP4CE15 FBGA, Wire Bond, Option 2, Thin 256

FBGA, Wire Bond, Option 3 484

EQFP, Wire Bond (7) 144
EP4CE22

FBGA, Wire Bond, Option 2, Thin 256

FBGA, Wire Bond, Option 3 484
EP4CE30 , ;

FBGA, Wire Bond, Option 2 780

FBGA, Wire Bond, Option 3 484
EP4CE40 , ,

FBGA, Wire Bond, Option 2 780

FBGA, Wire Bond, Option 3 484
EP4CE55

FBGA, Wire Bond, Option 2 780

FBGA, Wire B ti 484
EPACETS GA, ?re ond, Op ?on 3 8

FBGA, Wire Bond, Option 2 780

FBGA, Wire Bond, Option 3 484
EP4CE115 ,

FBGA, Wire Bond, OMPAC (EP4CE115) 780

QFN, Wire Bond (2), (3) 148
EP4CGX15 -

FBGA, Wire Bond 169

FBGA, Wire Bond 169
EP4CGX22 , ,

FBGA, Wire Bond, Option 2 324

FBGA, Wire Bond 169
EP4CGX30 FBGA, Wire Bond, Option 2 324

FBGA, Wire Bond, Option 3 484

FBGA, Wire Bond, Option 3 484
EP4CGX50 , ,

FBGA, Wire Bond, Option 3 672

FBGA, Wire Bond, Option 3 484
EP4CGX75 , ,

FBGA, Wire Bond, Option 3 672
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Table 8. Cyclone IV Devices (Part 2 of 2)

Device Package Pins
FBGA, Wire Bond, Option 3 484

EP4CGX110 FBGA, Wire Bond, Option 3 672
FBGA, Wire Bond 896

FBGA, Wire Bond, Option 3 484

EP4CGX150 FBGA, Wire Bond, Option 3 672
FBGA, Wire Bond 896

Notes to Table 8:

(1) The E144 package has an exposed ground pad at the bottom of the package. This ground pad is used for electrical
connectivity, not for thermal purposes. It must be connected to the ground plane of the PCB.

(2) The N148 package has exposed ground and V¢ pads at the bottom of the package. The exposed ground pad is
used for electrical connectivity, not for thermal purposes and must be connected to the ground plane of the PCB;
the exposed V¢ pad must not be connected to the PCB.

(3) The N148 package is not meant for PCBs less than 0.8-mm (32-mils) thick due to reliability of solder joint.

Cyclone lll Devices

Table 9 lists the device name, package type, and number of pins for the Cyclone III

device family.

I[l= The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 9. Cyclone Ill Devices (Part 1 of 2)

Device Package Pins
FBGA, Wire Bond, Option 2 484
EP3CLS70 | UBGA, Wire Bond 484
FBGA, Wire Bond, Option 2 780
FBGA, Wire Bond, Option 2 484
EP3CLS100 | UBGA, Wire Bond (EP3CLS100) 484
FBGA, Wire Bond, Option2 780
FBGA, Wire Bond, Option 2 484
EP3CLS150 - ,
FBGA, Wire Bond, Option 2 780
FBGA, Wire Bond, Option 2 484
EP3CLS200 : :
FBGA, Wire Bond, Option 2 780
EQFP, Wire Bond (7) 144
MBGA, Wire Bond 164
EP3C5 : , -
FBGA, Wire Bond, Option 2, Thin 256
UBGA, Wire Bond 256
EQFP, Wire Bond (EP3C10) (7) 144
MBGA, Wire Bond 164
EP3C10
FBGA, Wire Bond, Thin (EP3C10) 256
UBGA, Wire Bond, Thin (EP3C10) 256
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Table 9. Cyclone Il Devices (Part 2 of 2)

Device Package Pins
EQFP, Wire Bond (EP3C16) (1) 144
MBGA, Wire Bond (EP3C16) 164
PQFP, Wire Bond 240
EP3C16 | FBGA, Wire Bond, Thin (EP3C16) 256
UBGA, Wire Bond, Thin (EP3C16) 256
FBGA, Wire Bond, OMPAC (EP3C16) 484
UBGA, Wire Bond (EP3C16) 434
EQFP, Wire Bond (EP3C25) (1) 144
PQFP, Wire Bond 240
EP3C25 | FBGA, Wire Bond, Thin (EP3G25) 256
UBGA, Wire Bond, Thin (EP3C25) 256
FBGA, Wire Bond (EP3C25) 324
PQFP, Wire Bond 240
FBGA, Wire Bond (EP3C40) 324
EP3C40 | FBGA, Wire Bond, OMPAC (EP3C40) 484
UBGA, Wire Bond (EP3C40) 484
FBGA, Wire Bond, Option 2 780
FBGA, Wire Bond, OMPAC (EP3C55) 434
EP3C55 | UBGA, Wire Bond (EP3C55) 434
FBGA, Wire Bond, OMPAC (EP3C55) 780
FBGA, Wire Bond, OMPAC (EP3C80) 484
EP3C80 | UBGA, Wire Bond (EP3C80) 4384
FBGA, Wire Bond, OMPAC (EP3C80) 780
FBGA, Wire Bond, OMPAC (EP3C120) 434
EP3C120
FBGA, Wire Bond, OMPAC (EP3C120) 780

Note to Table 9:

(1) The E144 package has an exposed ground pad at the bottom of the package. This ground pad is used for electrical
connectivity, not for thermal purposes. It must be connected to the ground plane of the PCB.
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Cyclone Il Devices

Table 10 lists the device name, package type, and number of pins for the Cyclone II

device family.

The package type entries with “Option #” refer to instances where multiple package

options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 10. Cyclone Il Devices

Device Package Pins
TQFP, Wire Bond 144
EP2C5 PQFP, Wire Bond 208
FBGA, Wire Bond, Option 2, Thin 256
TQFP, Wire Bond 144
EP2C8 PQFP, Wire Bond 208
FBGA, Wire Bond, Option 2, Thin 256
EP2CSA FBGA, Wire Bond, Option 2, Thin 256
FBGA, Wire Bond, Option 2, Thin 256
EP2C15A , ;
FBGA, Wire Bond, Option 3 484
PQFP, Wire Bond 240
EP2C20 FBGA, Wire Bond, Option 2, Thin 256
FBGA, Wire Bond, Option 3 484
FBGA, Wire Bond, Option 2, Thin 256
EP2C20A FBGA, Wire Bond, Option 3 484
FBGA, Wire Bond, Option 3 484
EP2C35 UBGA, Wire Bond 484
FBGA, Wire Bond, Option 3 672
FBGA, Wire Bond, Option 3 484
EP2C50 UBGA, Wire Bond 484
FBGA, Wire Bond, Option 3 672
FBGA, Wire Bond, Option 3 672
EP2C70 ,
FBGA, Wire Bond 896
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Cyclone Devices

Table 11 lists the device name, package type, and number of pins for the Cyclone

device family.

The package type entries with “Option #” refer to instances where multiple package

options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 11. Cyclone Devices

Device Package Pins
TQFP, Wire B 1
EP1C3 QFP, Wire Bond 00
TQFP, Wire Bond 144
FBGA, Wire Bond, Option 1 324
EP1C4
FBGA, Wire Bond 400
TQFP, Wire Bond 144
EP1C6 PQFP, Wire Bond 240
FBGA, Wire Bond, Option 1 256
PQFP, Wire Bond 240
EP1C12 FBGA, Wire Bond, Option 1 256
FBGA, Wire Bond, Option 1 324
FBGA, Wire B tion 1 24
EP1C20 GA, Wire Bond, Option 3
FBGA, Wire Bond 400

Max Il Devices

Table 12 lists the device name, package type, and number of pins for the MAX II

device family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 12. MAX I Devices (Part 1 of 2)

Device Package Pins
TQFP, Wire Bond 100
EPM240 FBGA, Wire Bond (EPM240) 100
MBGA, Wire Bond 100
TQFP, Wire Bond 100
MBGA, Wire Bond 100
EPM570 FBGA, Wire Bond (EPM570) 100
TQFP, Wire Bond 144
FBGA, Wire Bond, Option 1 256
MBGA, Wire Bond 256
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Table 12. MAX Il Devices (Part 2 of 2)

Device Package Pins
TQFP, Wire Bond 144
EPM1270 FBGA, Wire Bond, Option 1 256
MBGA, Wire Bond 256
FBGA, Wire Bond, Option 1 256

EPM2210
FBGA, Wire Bond, Option 1 324

MAX 9000 Devices

Table 13 lists the device name, package type, and number of pins for the MAX 9000
device family.

Table 13. MAX 9000 Devices

Device Package Pins
EPM9320 BGA, Wire Bond 356
EPM9320A BGA, Wire Bond 356
EPM9560 BGA, Wire Bond 356

MAX 7000 Devices

Table 14 lists the device name, package type, and number of pins for the MAX 7000
device family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 14. MAX 7000 Devices (Part1 of 3)

Device Package Pins
PLGC, Wire Bond 44
EPM7032B TQFP, Wire Bond 44
UBGA, Wire Bond 49
TQFP, Wire Bond 44
UBGA, Wire Bond 49
EPM7064B - ,
FBGA, Wire Bond, Option 1 100
TQFP, Wire Bond 100
UBGA, Wire Bond 49
TQFP, Wire Bond 100
FBGA, Wire Bond, Option 1 100
EPM7128B ,
TQFP, Wire Bond 144
UBGA, Wire Bond 169
FBGA, Wire Bond, Option 1 256
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Table 14. MAX 7000 Devices (Part 2 of 3)

Device Package Pins
TQFP, Wire Bond 100
TQFP, Wire Bond 144
EPM72568B UBGA, Wire Bond 169
PQFP, Wire Bond 208
FBGA, Wire Bond, Option 1 256
TQFP, Wire Bond 144
UBGA, Wire Bond 169
EPM7512B PQFP, Wire Bond 208
FBGA, Wire Bond, Option 1 256
BGA, Wire Bond, Option 1 256
EPM7032AE PLCC, Wire Bond 44
TQFP, Wire Bond 44
PLCC, Wire Bond 44
UBGA, Wire Bond 49
FBGA, Wire Bond, Option 1 100
EPM7064AE .
TQFP, Wire Bond 100
TQFP, Wire Bond 144
FBGA, Wire Bond, Option 1 256
PLCC, Wire Bond 84
FBGA, Wire Bond, Option 1 100
EPM7128AE TQFP, Wire Bond 100
TQFP, Wire Bond 144
UBGA, Wire Bond 169
FBGA, Wire Bond, Option 1 256
TQFP, Wire Bond 100
FBGA, Wire Bond, Option 1 100
EPM7256AE TQFP, Wire Bond 144
PQFP, Wire Bond 208
FBGA, Wire Bond, Option 1 256
TQFP, Wire Bond 144
EPM7512AE PQFP, Wire Bond 208
BGA, Wire Bond, Option 1 256
FBGA, Wire Bond, Option 1 256
EPM7032A PLCC, Wire Bond 44
TQFP, Wire Bond 44
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Table 14. MAX 7000 Devices (Part 3 of 3)

Device Pins
PLCC, Wire Bond 84

TQFP, Wire Bond 100

EPM7128A FBGA, Wire Bond 100
TQFP, Wire Bond 144

FBGA, Wire Bond, Option 1 256

TQFP, Wire Bond 100

EPM7256A TQFP, Wi.re Bond 144
PQFP, Wire Bond 208

FBGA, Wire Bond, Option 1 256

HardCopy IV Devices

Table 15 lists the device name, package type, and number of pins for the HardCopy IV

device family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 15. HardCopy IV Devices (Part 1 of 2)

Device Package Pins
HCAEZ5WF484 | FBGA, Wire Bond, Option 3 484
HGIERSFHASA | o bios i FBGA.Fp Chip (HCAEZS) -
HCAE25WF780 | FBGA, Wire Bond, Option 2 780
| S |
HGAEISLFITSR | g e Vit Ao, ip Chip (HC4ES) i
HGAESSTFI152 | i o ik FBGA, ip Crip (HCAESS B
HGAESSLFISHT | g e Vit Ao, ip Chip (HC4ESS) Bl
HGAESSTFINT | i e Lk FBGA, ip Crip (HCAESS il
HOAGKILETED | i e Lk oA, FipChip (HC4GKTS) ~

HGAGXTSLAFTEN | i B0 it P, ip Crip (H04GK15) s
HOABKESLITED | g e Vi PG, Fip Chp (HC4GK2S) ~
HCIGXESLES2 | gt iics i oA, Fip Chip (HC4GK2S) i
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Table 15. HardCopy IV Devices (Part 2 of 2)

Device Package Pins

HCAGX25FF1152 éllﬂlge;SPreiiAng !iIEE?GhE éﬁf ?:%z(sl-)l C4GX25) 1152

i, | L0 T D OIS

wosorist | L BER T O HEIOCE e
HardCopy Ill Devices

Table 16 lists the device name, package type, and number of pins for the HardCopy III
device family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 16. HardCopy Il Devices

Device Package Pins
HC325WF434 FBGA, Wire Bond, Option 3 484
HC325FF484 Lidless: FBGA, Flip Chip (HC325) 484

Single-Piece Lid: FBGA, Flip Chip (HC325)
HC325WF780 FBGA, Wire Bond, Option 2 780
Lidless: FBGA, Flip Chip (HC325)

HC325FF780 | ingle-Piece Lid: FBGA, Flip Chip (HC325) o0
HOSBSLFIIS2 | oo Lt FaGA. Fip Chip (G335 B
HOS3FFII2 | i ot Lt P ipChi (HG335) ™
HOSBSLEISIT | Gt i FBGA Flp Chip (46336 il
Hoassris17 | Lidless: FBGA, Fiip Chip (HC335) 1517

Single-Piece Lid: FBGA, Flip Chip (HC335)
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HardCopy Il Devices

Table 17 lists the device name, package type, and number of pins for the HardCopy II

device family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Tahle 17. HardCopy Il Devices

Device Package Pins
HC210 Dual-Piece Lid: FBGA, Flip Chip, Option 1 484
FBGA, Wire Bond, Option 3 484
Dual-Piece Lid: FBGA, Flip Chip, Option 1 672
HC220 Single-Piece Lid: FBGA, Flip Chip, Option 4
Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
Single-Piece Lid: FBGA, Flip Chip, Option 3
Dual-Piece Lid: FBGA, Flip Chip, Option 1
HC230 Single-Piece Lid: FBGA, Flip Chip, Option 2 1020
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
HC240 Single-Piece Lid: FBGA, Flip Chip, Option 2
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1508
Single-Piece Lid: FBGA, Flip Chip, Option 2
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HardCopy Devices
Table 18 lists the device name, package type, and number of pins for the HardCopy
device family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Tahle 18. HardCopy Devices
Device Package Pins
FBGA, Wire Bond, Option 3 672
HC1525 T >
BGA, Wire Bond 672
HC1530 Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
HC1S40 Dual-Piece Lid: FBGA, Flip Chip, Option 1 780
HC1S60 Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
HC1580 Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
HardCopy APEX Devices
Table 19 lists the device name, package type, and number of pins for the
HardCopy APEX device family.

& The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 19. HardCopy APEX Devices
Device Package Pins
HC20K400 BGA, Wire Bond, Option 3 652
BGA, Wire Bond, Option 3 652
HC20K600 , , — -
Dual-Piece Lid: FBGA, Flip Chip, Option 1 672
APEX Il Devices

Table 20 lists the device name, package type, and number of pins for the APEX II
device family.

The package type entries with “Option #” refer to instances where multiple package

options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 20. APEX Il Devices (Part 1 of 2)

Device Package Pins
Dual-Piece Lid: FBGA, Flip Chip, Option 1 672
EP2A15 , , —
Dual-Piece Lid: BGA, Flip Chip 724
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Table 20. APEX |1 Devices (Part 2 of 2)

Device Package Pins
Channel Lid: FBGA, Flip Chip, Option 1 672
EP2A25 Dual-Piece Lid: BGA, Flip Chip 724
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
Channel Lid: FBGA, Flip Chip, Option 1 672
EP2A40 Dual-Piece Lid: BGA, Flip Chip 724
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
Dual-Piece Lid: BGA, Flip Chip 724
EP2A70 : , —— ,
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1508

APEX 20K E Devices
Table 21 lists the device name, package type, and number of pins for the APEX 20K E

=

device family.

The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 21. APEX 20K E Devices (Part 1 of 2)

Device Package Pins
FBGA, Wire Bond 144

EP2OK30E TQFP, Wi.re Bond 144
PQFP, Wire Bond 208

FBGA, Wire Bond, Option 1 324

FBGA, Wire Bond 144

TQFP, Wire Bond 144

EP2OKGOE PQFP, Wire Bond 208
PQFP, Wire Bond 240

FBGA, Wire Bond, Option 1 324

BGA, Wire Bond 356

FBGA, Wire Bond 144

TQFP, Wire Bond 144

EP2OKA00E PQFP, Wire Bond 208
PQFP, Wire Bond 240

FBGA, Wire Bond, Option 1 324

BGA, Wire Bond 356

TQFP, Wire Bond 144

PQFP, Wire Bond 208

EP20K160E PQFP, Wire Bond 240
BGA, Wire Bond 356

FBGA, Wire Bond, Option 2 484
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Table 21. APEX 20K E Devices (Part 2 of 2)
Device Package Pins
PQFP, Wire Bond 208
PQFP, Wire Bond 240
EP2OK200E BGA, Wire Bond 356
FBGA, Wire Bond, Option 2 484
BGA, Wire Bond, Option 2 652
FBGA, Wire Bond, Option 2 672
PQFP, Wire Bond 240
EP20K300E BGA, Wire Bond, Option 2 652
FBGA, Wire Bond, Option 2 672
BGA, Wire Bond, Option 3 652
EP20K400E — ,
FBGA, Flip Chip, Option 1 672
BGA, Wire Bond, Option 3 652
EP20K600E FBGA, Flip Chip, Option 1 672
FBGA, Flip Chip, Option 1 1020
BGA, Flip Chip 652
EP20K1000E FBGA, Flip Chip, Option 1 672
FBGA, Flip Chip, Option 1 1020
EP2OK1500E BGA, Flip Chip 652
FBGA, Flip Chip, Option 1 1020
APEX 20K C Devices

Table 22 lists the device name, package type, and number of pins for the APEX 20K C
device family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 22. APEX 20K C Devices (Part 1 of 2)

Device Package Pins
PQFP, Wire Bond 208
PQFP, Wire Bond 240
EP20K200C
BGA, Wire Bond 356
FBGA, Wire Bond, Option 2 484
BGA, Wire Bond, Option 3 652
EP20K400C - : ,
FBGA, Flip Chip, Option 1 672
BGA, Wire Bond, Option 3 652
EP20K600C FBGA, Flip Chip, Option 1 672
FBGA, Flip Chip, Option 1 1020
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Table 22. APEX 20K C Devices (Part 2 of 2)

Device Package Pins
BGA, Flip Chip 652

EP20K1000C FBGA, Flip Chip, Option 1 672
FBGA, Flip Chip, Option 1 1020

APEX 20K Devices

Table 23 lists the device name, package type, and number of pins for the APEX 20K

device family.

I[l= The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 23. APEX 20K Devices

Device Package Pins
TQFP, Wire Bond 144

PQFP, Wire Bond 208

EP20K100 PQFP, Wire Bond 240
FBGA, Wire Bond, Option 1 324

BGA, Wire Bond 356

EP20K180 PQFP, W.ire Bond 240
TQFP, Wire Bond 144

PQFP, Wire Bond 208

EP20K200 PQFP, Wire Bond 240
BGA, Wire Bond 356

FBGA, Wire Bond, Option 2 484

EP20K300 FBGA, Wire Bond, Option 2 672
BGA, Wire Bond, Option 3 652

EP20K400 PGA, Wire Bond 655
FBGA, Flip Chip, Option 1 672
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AGEX 1K Devices

Mercury Devices

Table 23 lists the device name, package type, and number of pins for the ACES 1K

device family.

The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 24. ACEX 1K Devices

Device Package Pins
TQFP, Wire Bond 100
EP1K10 TQFP, Wire Bond 144
PQFP, Wire Bond 208
FBGA, Wire Bond, Option 1 256
TQFP, Wire Bond 144
EP1K30 PQFP, Wire Bond 208
FBGA, Wire Bond, Option 1 256
TQFP, Wire Bond 144
EP1K50 PQFP, Wire Bond 208
FBGA, Wire Bond, Option 1 256
FBGA, Wire Bond, Option 2 484
PQFP, Wire Bond 208
EP1K100 FBGA, Wire Bond, Option 1 256
FBGA, Wire Bond, Option 2 484

Table 23 lists the device name, package type, and number of pins for the Mercury

device family.

The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Tahle 25. Mercury Devices

Device Package Pins
EP1M120 Dual-Piece Lid: FBGA, Flip Chip, Option 1 484
EP1M350 Dual-Piece Lid: FBGA, Flip Chip, Option 1 780

Altera Device Package Information Datasheet

© September 2010  Altera Corporation




Altera Device Package Information Datasheet
Device and Package Cross Reference

25

FLEX 10KA Devices

Table 26 lists the device name, package type, and number of pins for the FLEX 10KA

device family.

The package type entries with “Option #” refer to instances where multiple package

options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 26. FLEX 10KA Devices

Device Package Pins
TQFP, Wire Bond 100
TQFP, Wire Bond 144
EPF10K10A
PQFP, Wire Bond 208
FBGA, Wire Bond, Option 1 256
TQFP, Wire Bond 144
PQFP, Wire Bond 208
PQFP, Wire Bond 240
EPF10K30A - ,
FBGA, Wire Bond, Option 1 256
BGA, Wire Bond 356
FBGA, Wire Bond, Option 2 484
RQFP, Wire Bond 240
BGA, Wire Bond 356
EPF10K100A - _
FBGA, Wire Bond, Option 2 484
BGA, Wire Bond 600
PGA, Wire Bond 599
EPF10K250A ,
BGA, Wire Bond 600
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FLEX 10KS Devices

Table 27 lists the device name, package type, and number of pins for the FLEX 10KS
device family.

L=~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 27. FLEX 10KS Devices

Device Package Pins

TQFP, Wire Bond 144

PQFP, Wire Bond 208

EPF10K50S PQFP, Wi.re Bond | 240
FBGA, Wire Bond, Option 1 256

BGA, Wire Bond 356

FBGA, Wire Bond, Option 2 484

RQFP, Wire Bond 240

BGA, Wire Bond 356

EPF10K200S FBGA, Wire Bond, Option 2 484
BGA, Wire Bond 600

FBGA, Wire Bond, Option 2 672

FLEX 10KE Devices

Table 28 lists the device name, package type, and number of pins for the FLEX 10KE
device family.

[l =~ The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 28. FLEX 10KE Devices (Part 1 of 3)

Device Package Pins
TQFP, Wire Bond 144
PQFP, Wire Bond 208
EPF10K30E
FBGA, Wire Bond, Option 1 256
FBGA, Wire Bond, Option 2 484
TQFP, Wire Bond 144
PQFP, Wire Bond 208
PQFP, Wire Bond 240
EPF10K50E
FBGA, Wire Bond, Option 1 256
BGA, Wire Bond 356
FBGA, Wire Bond, Option 2 484
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Table 28. FLEX 10KE Devices (Part 2 of 3)

Device Package Pins
PQFP, Wire Bond 208

PQFP, Wire Bond 240

EPF10K100E FBGA, Wire Bond, Option 1 256
BGA, Wire Bond 356

FBGA, Wire Bond, Option 2 484

PQFP, Wire Bond 240

BGA, Wire Bond 356

EPF10K130E FBGA, Wire Bond, Option 2 484
BGA, Wire Bond 600

FBGA, Wire Bond, Option 2 672

PGA, Wire Bond 599

EPF10K200E BGA, Wire Bond 600
FBGA, Wire Bond, Option 2 672

PLCC, Wire Bond 84

EPF10K10 TQFP, Wire Bond 144
PQFP, Wire Bond 208

TQFP, Wire Bond 144

EPF10K20 RQFP, Wire Bond 208
RQFP, Wire Bond 240

RQFP, Wire Bond 208

EPF10K30 RQFP, Wire Bond 240
BGA, Wire Bond 356

EPF10K40 RQFP, Wire Bond 208
RQFP, Wire Bond 240

RQFP, Wire Bond 240

EPF10K50 BGA, Wire Bond 356
PGA, Wire Bond 403

RQFP, Wire Bond 240

EPE10K50V PQFP, Wire Bond 240
BGA, Wire Bond 356

FBGA, Wire Bond 484

EPF10K70 RQFP, Wire Bond 240
PGA, Wire Bond 503

EPF10K100 PGA, Wire Bond 503
EPE10K130V PGA, Wire Bond 599
BGA, Wire Bond 600

TQFP, Wire Bond 100

EPF6010A TQFP, Wire Bond 144
PQFP, Wire Bond 208
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Table 28. FLEX 10KE Devices (Part 3 of 3)

Device Package Pins
TQFP, Wire Bond 144
PQFP, Wire Bond 208

EPF6016 ,
PQFP, Wire Bond 240
BGA, Wire Bond, Option 2 256
TQFP, Wire Bond 100
FBGA, Wire Bond 100
EPF6016A TQFP, Wire Bond 144
PQFP, Wire Bond 208
FBGA, Wire Bond, Option 1 256
TQFP, Wire Bond 144
PQFP, Wire Bond 208
EPF6024A PQFP, Wire Bond 240
BGA, Wire Bond, QOption 2 256
FBGA, Wire Bond, Option 1 256
PLCC, Wire Bond 84

EPF8282A ,
TQFP, Wire Bond 100
TQFP, Wire Bond 100

EPF8452A ,
PQFP, Wire Bond 160

Excalibur Devices

Table 29 lists the device name, package type, and number of pins for the Excalibur

s

device family.

The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Table 29. Excalibur Devices

Device Package Pins
FBGA, Wire Bond, Option 2 484
EPXA1 , : —— ;
Dual-Piece Lid: FBGA, Flip Chip, Option 1 672
EPXA4 Dual-Piece Lid: FBGA, Flip Chip, Option 1 672
Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
EPXA10 Dual-Piece Lid: FBGA, Flip Chip, Option 1 1020
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Enhanced Configuration Devices

Table 30 lists the device name, package type, and number of pins for the Enhanced
Configuration device family.

The package type entries with “Option #” refer to instances where multiple package
options exist for a given package type and pin count. The option number identifies the
specific type used by the corresponding device density.

Tahle 30. Enhanced Configuration Devices

Device Package Pins
PDIP, Wire B
EPCH , Wire Bond 8
PLCC, Wire Bond 20
PLCC, Wire Bond 20
EPC2
TQFP, Wire Bond 32
PLCC, Wire Bond 44
TQFP, Wire B 44
EPCA QFP, Wire Bond
PQFP, Wire Bond 100
FPGA, Wire Bond 144
EPC8 PQFP, Wire Bond 100
UBGA, Wire Bond 88
EPC16 -
PQFP, Wire Bond 100
EPC32 FPGA, Wire Bond 88
PDIP, Wire Bond 8
EPC1441 PLCC, Wire Bond 20
TQFP, Wire Bond 32
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Thermal Resistance

Altera follows JEDEC JESD51 series standards to provide thermal resistances. The
purpose of the JESD51 standards is to compare the thermal performance of various
packages under standardized test conditions. While standardized thermal resistances
can help compare the relative thermal performance of different packages, they cannot
apply directly to the many specific applications because JESD51 test conditions may
not match a specific application. Several factors affect the thermal performance of a
device in a user’s application. These include power dissipation in the component;
airflow velocity, direction and turbulence level; power in adjacent components;
two-sided vs. one-sided active component mounting; printed circuit board (PCB)
orientation & construction; and adjacent boards and their power dissipation. It may
be necessary to test or model specific applications. This testing and modeling of a
component user’s specific applications is the user’s responsibility.

Table 32 through Table 58 provide 0;, (junction-to-ambient thermal resistance) and 6,c
(junction-to-case thermal resistance) values for the Altera device families. Altera
reserves the right to make changes to thermal resistances in the future.

Table 31 lists the Altera devices and the associated table locations.

Table 31. Thermal Resistance (Part 1 of 2)

Altera Device Table Location

m Arria Il GX Devices: Table 32 on page 31
m Arria GX Devices: Table 33 on page 32

Arria series FPGAs

m Stratix IV GX Devices: Table 34 on page 32
m Stratix Il Devices: Table 35 on page 34
Stratix Il Devices: Table 36 on page 35
Stratix Devices: Table 37 on page 36

Stratix series FPGAs

Cyclone IV Devices: Table 38 on page 38
Cylone 11l Devices: Table 39 on page 39
Cyclone Il Devices: Table 40 on page 41
Cyclone Devices: Table 41 on page 42

Cyclone series FPGAs

MAX Il Devices: Table 42 on page 43
MAX 9000 Devices: Table 43 on page 43
MAX 7000 Devices: Table 44 on page 44
MAX 3000A Devices: Table 45 on page 46

MAX series CPLDs

HardCopy IV Devices: Table 46 on page 47
m HardCopy Ill Devices: Table 47 on page 48
m HardCopy Il Devices: Table 48 on page 49
m HardCopy Devices: Table 49 on page 49

HardCopy series ASICs

m APEX Il Devices: Table 50 on page 50
m APEX 20K and 20KE Devices: Table 51 on page 51

APEX series FPGAs

ACEX 1K FPGAs ACEX 1K Devices: Table 52 on page 53

Mercury FPGAs Mercury Devices: Table 53 on page 54
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Table 31. Thermal Resistance (Part 2 of 2)

Altera Device Table Location
m FLEX 10K Devices: Table 54 on page 54
FLEX series FPGAs m FLEX 8000 Devices: Table 55 on page 57
m FLEX 6000 Devices: Table 56 on page 58
Excalibur FPGAs Excalibur Devices: Table 57 on page 58
Classic devices Classic Devices: Table 58 on page 59

Altera is transitioning to an industry-standard copper lid for its thermally enhanced
BGA and thermally enhanced Flip Chip FBGA package offerings.

“®.e For more information, refer to Process Change Notice PCN0214.

This change affects the APEX 20KE, APEX 20KC, APEX II, Mercury, and Excalibur
device families. Therefore, two thermal resistance specifications are provided for
devices affected by this change. The older packages are identified as using the
aluminum silicon carbide (AlSiC) lid, while the newer packages are identified as
using the copper (Cu) lid.

Thermally enhanced BGA and thermally enhanced Flip Chip FBGA packages offered
in the newer Altera families, including Stratix and Stratix GX, were introduced using
an industry-standard Cu lid. Therefore, these device specifications include only a
single thermal resistance specification.

I'=" Contact Altera if you need typical + /- values of A dimensions for thermal analysis.
The max numbers are provided for physical layout.

Arria Series Devices Thermal Resistance

Table 32 and Table 33 provide thermal resistance values for Arria series devices.

Arria Il GX Devices
Table 32 lists the thermal resistance of Arria I GX devices.

Table 32. Thermal Resistance of Arria I GX Devices (Part 1 of 2)

Pin | (G | o e | omcow) | oM O o5p
Device Package Count Still Air 100 ft./min. 200 ft./min. 400 ft./min. (° C/W) (° C/W)

UBGA 358 18.3 16.5 14.8 13.4 0.06 5.6

EP2AGX45 FBGA 572 14.8 14.0 12.2 109 0.10 5.7
FBGA 780 13.8 13.0 114 10.1 0.10 5.5

FBGA 358 18.3 16.5 14.8 13.4 0.06 5.6

EP2AGX65 FBGA 572 14.8 14.0 12.2 10.9 0.10 5.7
FBGA 780 13.8 13.0 114 101 0.10 55

FBGA 572 13.7 12.9 11.2 99 0.05 4.5

EP2AGX95 FBGA 780 13.3 12.6 10.9 96 0.05 5.0
FBGA 1152 12.7 11.9 10.3 9.0 0.05 5.3
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Table 32. Thermal Resistance of Arria I GX Devices (Part 2 of 2)

CIT) Oa
Pin (° G/W) Oga(° CW) | Oyp (° C/W) (°C/W) Oyg 048
Device Package Count Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. (° G/w) (° G/w)
FBGA 572 13.7 12.9 11.2 9.9 0.05 45
EP2AGX125 FBGA 780 13.3 12.6 10.9 9.6 0.05 5.0
FBGA 1152 12.7 11.9 10.3 9.0 0.05 5.3
FBGA 7 117 11. 10. v . .
EP2AGX190 G 80 5 0.0 8 0.03 3.9
FBGA 1152 10.8 10.7 9.3 8.0 0.04 41
FBGA 780 117 11.5 10.0 8.7 0.03 3.9
EP2AGX260
FBGA 1152 10.8 10.7 9.3 8.0 0.04 41

Arria GX Devices
Table 33 lists the thermal resistance of Arria GX Devices.

Table 33. Thermal Resistance of Arria GX Devices

04n Oa
Pin (° G/W) 04n (°C/W) | 64a(° C/W) (° C/w) Oy¢ 048
Device Package Count Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | (° G/W) (° G/wW)
FBGA 484 12.8 10.3 8.7 7.5 0.3 3.1
EP1AGX20
FBGA 780 111 8.6 7.2 6.0 0.2 3.1
FBGA 484 12. 10. v 7. . A
EP1AGX35 G 8 8 0.3 8 5 0.3 3
FBGA 780 11.1 8.6 7.2 6.0 0.2 3.1
FBGA 484 12.7 10.2 8.6 7.3 0.2 2.9
EP1AGX50 FBGA 780 10.9 8.4 6.9 5.8 0.2 2.9
FBGA 1152 9.9 7.5 6.1 5.0 0.2 2.5
FBGA 484 12.7 10.2 8.6 7.3 0.2 2.9
EP1AGX60 FBGA 780 10.9 8.4 6.9 5.8 0.2 2.8
FBGA 1152 9.9 7.5 6.1 5.0 0.2 2.5
EP1AGX90 FBGA 1152 9.6 7.3 59 4.9 0.1 2.3

Stratix Series Devices Thermal Resistance

Table 34 through Table 37 provide thermal resistance values for Stratix series devices.

Stratix IV Devices

Table 34 lists the thermal resistance of Stratix IV devices.

Table 34. Thermal Resistance of Stratix IV Devices (Part 1 of 3)

Pin | 6,4 (°G/W) | 04 (°C/W) | 04, (°C/W) | 6y (° G/W)
Device Package | Count Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | 0, (°C/W) | 0,5 (° C/W)

EP4SE230 FBGA 780 9.7 8.4 7.0 5.8 0.2 2.0
HBGA 780 9.0 8.2 6.7 5.6 0.2 2.6
EP4SE360 FBGA 1152 8.3 7.4 6.0 49 0.2 1.6
FBGA 1517 7.7 6.8 5.4 4.4 0.2 1.7
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Table 34. Thermal Resistance of Stratix IV Devices (Part 2 of 3)
Pin | 0, (°C/W) | Oy (°C/W) | Oy (°C/W) | Oy (° C/W)
Device Package | Count Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | 0, (°C/W) | 0,5 (° C/W)
HBGA | 1152 7.6 6.9 5.7 4.7 041 2.8
EP4SE530 HBGA | 1517 7.2 6.4 5.2 43 0.1 1.8
FBGA 1760 7.0 6.1 5.0 4.1 0.1 1.4
HBGA | 1152 8.0 7.2 5.8 47 0.1 2.3
EP4SE680 FBGA 1517 7.7 6.7 5.4 43 0.1 1.4
FBGA 1760 7.0 6.1 5.0 41 0.1 1.4
HBGA | 1152 7.6 6.9 5.7 47 0.1 2.8
EP4SE820 HBGA | 1517 7.2 6.4 5.2 43 0.1 1.9
FBGA 1760 7.0 6.1 5.0 4.1 0.1 1.3
EPASGX70 FBGA 780 10.7 8.6 7.2 6.0 0.3 2.3
FBGA 1152 9.8 7.7 6.3 52 0.3 2.0
EPASGX110 FBGA 780 10.7 8.6 7.2 6.0 0.3 2.3
FBGA 1152 9.8 7.7 6.3 5.2 0.3 2.0
FBGA 780 9.7 84 7.0 58 0.2 2.0
EP4SGX180 FBGA 1152 8.8 75 6.1 5.0 0.2 1.7
FBGA 1517 8.2 6.9 55 45 0.2 1.8
FBGA 780 9.7 8.4 7.0 5.8 0.2 2.0
EP4SGX230 FBGA 1152 8.8 75 6.1 5.0 0.2 1.7
FBGA 1517 8.2 6.9 55 45 0.2 1.8
HBGA 780 9.0 8.2 6.7 5.6 0.2 2.6
FBGA 1152 8.3 74 6.0 49 0.2 1.6
EP4SGX290 FBGA 1517 7.7 6.8 54 44 0.2 1.7
FBGA 1760 7.0 6.2 5.1 4.2 0.2 1.5
FBGA 1932 6.8 59 4.8 3.9 0.1 1.5
HBGA 780 9.0 8.2 6.7 5.6 0.2 2.6
FBGA 1152 8.3 74 6.0 49 0.2 1.6
EP4SGX360 FBGA 1517 7.7 6.8 54 44 0.2 1.7
FBGA 1760 7.0 6.2 5.1 42 0.2 1.5
FBGA 1932 6.8 5.9 4.8 3.9 0.1 1.5
HBGA 1152 7.6 6.9 5.7 47 0.1 2.8
EPASGX530 HBGA 1517 7.2 6.4 5.2 43 0.1 1.8
FBGA 1760 7.0 6.1 5.0 4.1 0.1 1.4
FBGA 1932 6.8 5.9 4.8 3.9 0.1 1.5
EP4540G2 FBGA 1517 8.2 6.9 55 45 0.2 1.8
EP4S100G2 FBGA 1517 8.2 6.9 5.5 45 0.2 1.8
EP4S40G5 HBGA 1517 7.2 6.4 5.2 43 0.1 1.8
EP4S100G5 HBGA 1517 7.2 6.4 5.2 43 0.1 1.8
EP4S100G3 FBGA 1932 6.8 59 48 3.9 0.1 1.5
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Table 34. Thermal Resistance of Stratix [V Devices (Part 3 of 3)

Pin 0,a(°C/W) | 64, (°C/W) | 6, (°C/MW) | 6, (° C/W)

Device Package | Count Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | 0, (°C/W) | 0,5 (° C/W)
EP4S100G4 | FBGA | 1932 6.8 59 48 3.9 0.1 15
EP4S100G5 FBGA 1932 6.8 59 48 3.9 0.1 15

Stratix Il Devices
Table 35 lists the thermal resistance of Stratix III devices.
Table 35. Thermal Resistance of Stratix Ill Devices (Part 1 of 2)
Pin 0,a("C/W) | 6, (°C/W) | ©,,(°C/W) | 6y (°C/W)
Device Package | Count Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | O, (° C/W) | 0,5 (° C/W)
FBGA | 484 12.7 10.1 8.6 7.3 0.3 2.8
EP3SE50
FBGA | 780 11.3 87 7.2 6.1 0.3 2.4
FBGA | 484 12.7 10.1 8.6 7.3 0.3 238
EP3SL50
FBGA | 780 11.3 87 73 6.1 0.3 2.4
FBGA | 484 127 10.1 . 7. . 2.
EP3SL70 G 8 0 8.6 3 0.3 8
FBGA | 780 11.3 87 73 6.1 0.3 2.4
FBGA, | 740 10.2 85 7.0 5.8 02 20
Flip Chip
EP3SES0 =
Fiip Chp | 1192 9.4 76 6.2 5.1 0.2 2.0
FBGA, | 740 10.2 85 7.0 5.8 0.2 20
Flip Chip
EP3SE110 =
Fip Crp | 1192 9.4 76 6.2 5.1 0.2 2.0
FBGA, | 740 10.2 85 7.0 58 02 20
Flip Chip
EP3SL110 =
Fiip Crp | 1152 9.4 76 6.2 5.1 0.2 2.0
FBGA, | 740 10.2 85 7.0 5.8 02 20
Flip Chip
EP3SL150 =
Fip Chp 1152 9.4 76 6.2 5.1 0.2 2.0
HBGA,
Fip Chip | 780 9.0 8.1 6.7 55 0.1 25
Ep3sL200 | FBGA | 4157 8.4 74 6.0 49 01 138
Flip Chip
FBGA,
Fip o | 1517 7.8 6.8 55 44 0.1 17
HBGA,
Flip Chip 780 9.0 8.1 6.7 55 0.1 25
Ep3sE260 | TBGA | 4450 8.4 74 6.0 49 0.1 138
Flip Chip
FBGA,
Fip ohip | 1517 7.8 6.8 55 4.4 0.1 1.7
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Table 35. Thermal Resistance of Stratix Ill Devices (Part 2 of 2)

Pin 02 (° G/W) O (CC/W) | 05, (°C/W) | 6, (°C/W)
Device Package | Count Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | O, (° C/W) | 0,5 (° C/W)
HBGA,
oy | 1152 8.1 72 5.8 47 0.1 23
Ep3sL340 | FBGA | q517 77 6.8 5.4 44 01 14
Flip Chip
FBGA.
oy | 1760 75 65 5.2 42 0.1 13
Stratix Il Devices
Table 36 lists the thermal resistance of Stratix II devices.
Table 36. Thermal Resistance of Stratix Il Devices (Part 1 of 2)
Pin OJc Oya (°C/W) | 64a(° C/W) Oya (° C/W) Oa (° C/W) Oyp
Device Package Count (° G/wW) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | (° C/W)
FB(éf]\i’pF”p 484 04 13.1 111 96 8.3 42
EP2S15 ,
FBGA, Flip | 579 04 12.2 10.2 8.8 76 41
Chip
FB%ﬁi’pF”p 484 0.2 126 10.6 9.1 79 3.7
EP2S30 ,
FBGA, Flip | 579 02 117 97 83 71 3.4
Chip
FBGA, Flip | 454 0.1 123 10.3 8.8 75 34
Chip
EP2S60 FB%ﬁi’pF”p 672 01 114 9.4 78 67 3.0
FBGA. Flip | 4000 | 0 104 8.4 7.0 5.9 27
Chip
HBGA, Flip | 454 01 12.0 9.9 83 71 37
Chip
FB(éﬁi’pF“p 780 0.1 108 88 73 6.1 26
EP2S90 _
FBGA. FliD | 4000 | 011 102 82 6.8 57 24
Chip
FBGA Flip | 4508 | 01 9.3 74 6.1 5.0 22
Chip
FBGA, Flip | 799 0.4 10.1 8.7 72 6.0 24
Chip
EP25130 FB‘éﬁi’pF”p 1020 | 0 95 8.1 6.7 55 2.
FBGA Flip | 4508 | 011 8.6 73 6.0 48 21
Chip
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Table 36. Thermal Resistance of Stratix Il Devices (Part 2 of 2)

Pin OJc Bya (°C/W) | 64a(° C/W) Oya (° C/W) Oa (° C/W) Oyp
Device Package Count (° G/wW) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | (° C/W)
FB%ﬁi’pF”p 1020 | 04 9.0 79 6.5 54 21
EP25180 ,
FBGA Flip | 4508 | 01 8.1 71 5.8 47 19
Chip
Epasgx3o | FBGA 780 0.2 111 8.6 72 6.0 3.1
Flip Chip
FBGA, 780 02 10.9 8.4 6.9 5.8 28
Flip Chip
EPRSGX60 (——
doen | 1152 |02 9.9 75 6.1 5.0 25
FBGA, | 1450 | 0 9.6 73 5.9 49 23
Flip Chip
EP2SGXO0 (——
BOA, | 4503 01 9.0 6.7 5.4 44 19
Flip Chip
epasexi3o| FBGA | 4508 | 0 8.3 6.6 53 43 18
Flip Chip
Stratix Devices

Table 37 lists the thermal resistance of Stratix devices.

Table 37. Thermal Resistance of Stratix Devices (Part 1 of 2)

04a (° /W) Ogn (° C/W) 04a (° C/W) O4n (° C/W)
Device Package | Pin Count | 6y (° C/W) Still Air 100 ft./min. | 200 ft./min. 400 ft./min.
EP1SGX10C FBGA,
EP1SGX10D Flip Chip 672 0.4 11.1 9.1 7.7 6.5
EP1SGX25C FBGA,
EP1SGX25D Flip Chip 672 0.2 10.8 8.8 7.4 6.2
EP1SGX25D FBGA,
EP1SGX25F Flip Chip 1020 0.2 9.9 7.9 6.5 54
EP1SGX40D FBGA,
EP1SGX40G Flip Chip 1020 0.2 9.8 7.7 6.4 53
FBGA,
Flip Chip 484 0.4 11.9 9.8 8.4 7.2
BGA 672 3.2 16.8 13.7 11.9 10.5
EP1S10
FBGA 672 3.4 17.2 14.0 12.2 10.8
FBGA,
Flip Chip 780 0.4 10.9 8.8 7.4 6.3
FBGA,
Flip Chip 484 0.3 11.8 9.7 8.3 71
BGA 672 2.5 155 124 10.7 9.3
EP1S20
FBGA 672 2.7 16.0 12.8 11.0 9.6
FBGA,
Flip Chip 780 0.3 10.7 8.6 7.2 6.1
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Table 37. Thermal Resistance of Stratix Devices (Part 2 of 2)

04 (° C/W) 0ya (° C/W) 0,4 (° C/W) 0ya (° G/W)
Device Package Pin Count | 0,¢ (° C/W) Still Air 100 ft./min. 200 ft./min. 400 ft./min.
BGA 672 2.2 14.8 11.7 10.0 8.7
FBGA 672 2.3 15.3 12 10.4 9.0
EP1525 FBGA, 780 03 105 8.5 71 6.0
Flip Chip
FBGA,
Flip Chip 1020 0.3 10.0 8.0 6.6 55
FBGA,
Flip Chip 780 0.2 104 8.4 7.0 59
EP1S30 BGA, 956 02 9.1 71 5.8 48
Flip Chip
FBGA,
Flip Ghip 1020 0.2 9.9 7.9 6.5 5.4
FBGA,
Flip Chip 780 0.2 104 8.3 6.9 58
BGA, 956 02 9.0 7.0 57 47
Flip Chip
EP1S40 FBGA
Flip Ch,ip 1020 0.2 9.8 7.8 6.4 53
FBGA,
Flip Chip 1508 0.2 9.1 71 5.8 47
BGA,
Flip Chip 956 0.1 8.9 6.9 5.6 46
EP1S60 FBGA, 1020 0.1 9.7 7.7 6.3 52
Flip Chip
FBGA,
Flip Chip 1508 0.1 8.9 7.0 5.6 46
BGA,
Flip Chip 956 0.1 8.8 6.8 5.5 45
EP1S80 FBGA, 1020 0.1 9.6 76 6.2 5.1
Flip Chip
FBGA,
Flip Chip 1508 0.1 8.8 6.9 55 45
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Cyclone Series Devices Thermal Resistance

Table 38 through Table 41 provide thermal resistance values for Cyclone series

Table 38. Thermal Resistance of Cyclone IV Devices (Part 1 of 2)

devices.

Data for Cyclone IV GX devices in Table 38 is preliminary.

Cyclone IV Devices

Table 38 lists the thermal resistance of Cyclone IV devices.

Oua(* G/W) | 04y (*CAW) | 6y (CAW) | Oy (° C/W)

Device Package Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min. | O, (° C/W) | 0,5 (° G/W)

E144 271 22.8 21.6 19.3 105 13.1
EP4CEG

F256 34.0 30.2 28.2 26.5 9.8 20.7

E144 271 22.8 21.6 19.3 105 13.1
EP4CE10

F256 34.0 30.2 28.2 26.5 9.8 20.7

E144 24.4 20.1 18.9 16.6 8.3 10.5
EP4CE15 F256 29.6 25.8 23.8 22.2 7.3 16.2

F484 27.9 24.2 22.3 20.8 9.6 16.3

E144 24.0 19.7 18.6 16.3 7.9 10.2
EP4CE22

F256 28.4 24.7 22.7 21.1 6.5 15.1

F484 23. 19. 18. 16. ) 1.
EPACES0 8 35 9.9 8.0 6.5 6.6 9

F780 17.9 144 12.7 11.3 4.7 7.2

F484 23.5 19.9 18.0 16.5 6.6 1.9
EP4CE40

F780 17.9 144 12.7 11.3 4.7 7.2

F484 22.3 18.7 16.8 15.3 5.8 10.7
EP4CE55

F780 22.0 18.3 16.5 15.1 5.7 1.5

F484 20.9 17.3 154 14.0 49 9.3
EP4CE75

F780 20.5 16.9 15.1 13.7 4.8 10.1

F484 19.5 15.8 14.0 12.5 4.0 7.8
EP4CE115

F780 18.9 15.0 13.3 12.0 3.9 8.4

FN14 28.4 23.7 22.7 20.4 ) 10.
EPACEX15 Q 8 8 3 0 3.6 0.5

F169 31.2 271 25.2 23.6 7.7 17.0

F169 26.9 23.4 21.5 19.9 5.6 13.2
EP4CGX22

F324 25.2 21.7 20.0 18.5 5.3 13.1

F169 26.9 23.4 21.5 19.9 5.6 13.2
EP4CGX30 F324 25.2 21.7 20.0 18.5 5.3 13.1

F484 17.2 15.7 14.1 12.8 44 8.2

F484 17.2 15.7 14.1 12.8 44 8.2
EP4CGX50

F672 16.9 15.3 13.8 12.5 4.2 8.6

F484 17.2 15.7 14.1 12.8 44 8.2
EP4CGX75

F672 16.9 15.3 13.8 12.5 4.2 8.6
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Table 38. Thermal Resistance of Cyclone IV Devices (Part 2 of 2)

O,0(°G/W) | 0,0 (°C/WN) | 6y, (°CMW) | Oy (° C/W)
Device Package Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min. | O, (° C/W) | 0,5 (° C/W)
F484 14.7 13.8 12.2 10.9 3.3 6.2
EP4CGX110 F672 14.3 134 11.9 10.6 3.1 6.7
F896 14.0 13.1 11.7 104 3.1 71
F484 14.7 13.8 12.2 10.9 3.3 6.2
EP4CGX150 F672 14.3 134 11.9 10.6 3.1 6.7
F896 14.0 13.1 11.7 104 3.1 71
Cyclone Il Devices
Table 39 lists the thermal resistance of Cyclone III devices.
Table 39. Thermal Resistance of Cyclone 11l Devices
0,0(°G/W) | 0,0 (°C/W) | 0y, (°C/MW) | Oy (° C/W)
Device Package Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min. | 0, (° C/W) | 0,5 (° C/W)
F484
Wire Bond (Option 2) 17.8 14.2 124 11.0 3.1 6.0
EP3CLS70 uagd 19.1 155 137 12.2 36 6.3
Wire Bond
F780
Wire Bond (Option 2) 16.0 124 10.7 9.4 3.1 5.2
F484
Wire Bond (Option 2) 17.8 14.2 12.4 11.0 3.1 6.0
EP3CLS100 uaga 19.1 155 137 12.2 3.6 63
Wire Bond
F780
Wire Bond (Option 2) 16.0 124 10.7 94 3.1 52
F484
Wire Bond (Option 2) 15.4 12.9 11.1 9.6 2.2 4.5
EP3CLS150 F7a0
Wire Bond (Option 2) 13.8 11.3 9.6 8.3 2.3 41
F484
Wire Bond (Option 2) 15.4 12.9 11.1 9.6 2.2 4.5
EP3CLS200 780
Wire Bond (Option 2) 13.8 11.3 9.6 8.3 2.3 41
E144
Wire Bond 26.5 22.3 211 18.8 9.8 12.3
F256
EP3C5 Wire Bond (Option 2) 324 28.9 27.0 25.5 8.4 15.6
U256
Wire Bond 325 29.1 27.2 25.6 9 17.3
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Tahle 39. Thermal Resistance of Gyclone 11l Devices

0ua("C/W) | 0,0 (CAN) | 6,0 (CCAW) | Oy (° CAW)
Device Package Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min. | O, (° C/W) | 6,5 (° C/W)
Wif; ‘é‘(‘m ; 26.5 223 21.1 18.8 9.8 12.3
. WEES” . 39.0 32.3 30.4 28.7 9.9 20.0
Wire Bond (option2) | 324 28.9 27.0 25,5 8.4 15.6
Wilrf‘;’%n . 325 29.1 27.2 25,6 9 17.3
Wif; ‘é‘(‘)n . 24.1 19.8 18.7 16.4 7.8 10.1
Wi'\r";ggn ; 35.0 28.4 26.4 24.7 756 15.8
e 375 33.8 325 30.3 16.6 27.7
EP3C16 WireBm}Fg?gptionz) 28.5 25,1 23,2 21.7 6.3 13.2
Wilrjezg%n . 28.8 25.4 235 22.0 6.8 1.1
Wit’:g‘(‘m | 26.1 235 216 20.1 73 11.4
Wi Bo:g%ption 5| 229 19.4 17.7 16.2 6.9 10.2
Wif; ‘é‘(‘m . 23,7 195 18.3 16.0 7.4 97
Wi?fg%n ; 36.7 33.1 31.8 295 16.0 27.0
EP3C25 WireBoans(gptionZ) 275 24,1 22,2 20.7 5.9 12.5
Wilrjezgin ; 27.9 245 226 21.1 6.4 13.6
Wif:’%‘(‘m . 26.6 23.1 213 19.8 5.5 115
Wi?gé%n . 32.0 28.4 27.2 25.0 124 227
Wif:’%‘(‘m ] 23.2 19.7 18.0 16.5 3.9 8.9
EP3C40 W#:g‘(‘m . 228 19.3 17.6 16.1 5 85
Wire Boggi‘épﬂon 3| 198 16.3 14.6 13.2 48 76
Wi Boan?gption o 187 15.2 135 12.2 45 7.0
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Table 39. Thermal Resistance of Cyclone 1l Devices

0,0(°G/W) | 04, (°C/WN) | 0y, (°C/MW) | 0y (° C/W)
Device Package Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min. | 0, (° G/W) | 0,5 (° C/W)

U484

Wire Bond 21.6 18.2 16.4 15.0 5.1 8.2
F484

EP3C55 Wire Bond (Option 3) 18.9 15.4 13.8 12.2 4.2 6.9
F780

Wire Bond (Option 2) 17.8 14.4 12.7 114 3.9 6.7
U484

Wire Bond 20.4 16.9 15.2 13.8 4.4 7.2
F484

EP3C80 Wire Bond (Option 3) 18.0 14.5 12.9 11.5 3.6 6.1
F780

Wire Bond (Option 2) 16.9 13.5 11.8 10.5 3.3 5.9
F484

Wire Bond (Option 3) 171 13.7 12.0 10.7 3.1 54
EP3C120 80

Wire Bond (Option 2) 16.0 12.6 11.0 9.7 2.8 5.1

Cyclone Il Devices

Table 40 lists the thermal resistance of Cyclone II devices.

Table 40. Thermal Resistance of Cyclone |1 Devices (Part 1 of 2)

Oy (° C/W) Oa (° C/W) Oya (° G/W) 04a (° C/W)
Device Package | Pin Count 0y¢ (° G/W) Still Air 100 ft./min. 200 ft./min. 400 ft./min.
TQFP,
e | 14 10.0 31.0 203 279 255
EP2C5 POFP, 208 55 30.4 29.2 273 223
Wire Bond
FBGA.
wioas | 256 87 302 26.1 236 217
TQFP,
e |14 9.9 208 28.3 269 24.9
EP2C8 PQFF, 208 5.4 302 28.8 269 217
Wire Bond
FBGA.
ok | 256 71 27.0 23.0 205 18.5
FBGA.
o | 256 55 242 20.0 17.8 16.0
EP2CTS |
o | s 42 21.0 17.0 148 13.1
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Table 40. Thermal Resistance of Cyclone Il Devices (Part 2 of 2)

6ya (° G/W) By (° C/W) Bya (° G/W) 844 (° C/W)
Device Package | Pin Count 0yc (° G/W) Still Air 100 ft./min. 200 ft./min. 400 ft./min.
PQFP,
Wire Bond 240 42 26.6 24.0 214 17.4
Ep2c20 | . FBGA 256 55 24.2 20.0 178 16.0
Wire Bond
FBGA,
Wire Bond 484 42 21.0 17.0 14.8 13.1
FBGA,
Wire Bond 484 3.3 19.4 15.4 133 11.7
Epoc3s | . UBGA, 484 5.0 20.6 16.6 145 12.8
Wire Bond
FBGA,
Wire Bond 672 3.1 18.6 14.6 12.6 111
FBGA,
Wire Bond 484 2.8 18.4 14.4 124 10.9
Epocs0 | . UBGA, 484 44 19.6 15.6 136 11.9
Wire Bond
FBGA,
Wire Bond 672 2.6 17.7 13.7 11.8 10.2
FBGA,
Wire Bond 672 2.2 16.9 13.0 11.1 9.7
EP2C70 FBGA
Wire Bo,nd 896 2.1 16.3 11.9 105 9.1
Cyclone Devices
Table 41 lists the thermal resistance of Cyclone devices.
Table 41. Thermal Resistance of Cyclone Devices
Device 04a (° C/W) 0a (° G/W) 0,a (° C/W) 0ya (° G/W)
Package Pin Count 0y¢ (° G/W) Still Air 100 ft./min. 200 ft./min. 400 ft./min.
EP1C3 TQFP 100 11.0 37.5 35.4 334 29.8
TQFP 144 10.0 31.1 29.4 27.9 25.5
TQFP 144 9.8 29.4 28.0 26.7 24.7
EP1C6 PQFP 240 4.3 27.2 24.7 221 17.8
FBGA 256 8.8 28.7 24.5 22.3 20.5
PQFP 240 4.0 26.0 23.4 20.8 171
EP1C12 FBGA 256 6.6 24.3 20.2 18.1 16.4
FBGA 324 6.1 23.0 19.8 17.7 16.1
FBGA 324 5.0 21.0 17.7 15.6 141
EP1C20
FBGA 400 4.7 20.7 17.5 15.5 13.9
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MAX Series Devices Thermal Resistance

Table 42 through Table 45 provide thermal resistance values for MAX series devices.

MAX Il Devices

Table 42 lists the thermal resistance of MAX II devices.

Table 42. Thermal Resistance of MAX Il Devices

Pin Oy (° G/W) O (° /W) 04a (° G/W) O (° /W)
Device Package Count 0y¢ (° G/W) Still Air 100 ft./min. 200 ft./min. 400 ft./min.
TQFP 100 12.0 39.5 37.5 355 31.6
EPM240 MBGA 100 321 53.8 47.7 45.7 44.0
FBGA 100 20.8 51.2 452 43.2 41.5
TQFP 100 11.2 38.7 36.6 34.6 30.8
MBGA 100 25.0 46.5 40.4 384 36.8
EPM570 FBGA 100 14.8 42.8 36.8 349 33.3
TQFP 144 10.5 321 30.3 28.7 26.1
FBGA 256 13.0 374 33.1 305 28.4
MBGA 256 12.9 395 33.6 31.6 30.1
TQFP 144 10.5 314 29.7 28.2 25.8
EPM1270 FBGA 256 10.4 335 29.3 26.8 24.7
MBGA 256 10.6 36.1 30.2 28.3 26.8
EPM2210 FBGA 256 8.7 30.2 26.1 23.6 21.7
FBGA 324 8.2 29.8 25.7 23.3 21.3
MAX 9000 Devices
Table 43 lists the thermal resistance of MAX 9000 devices.
Table 43. Thermal Resistance of MAX 9000 Devices (Part 1 of 2)
Pin Oy (° G/W) O (° /W) 04a (° G/W) O (° /W)
Device Package Count 0y¢ (° G/W) Still Air 100 ft./min. 200 ft./min. 400 ft./min.
PLCC 84 9.0 29.0 27.0 25.0 23.0
EPM9320 RQFP 208 1.0 17.0 16.0 15.0 13.0
PGA 280 2.0 14.0 10.0 7.0 5.0
BGA 356 2.0 14.0 12.0 11.0 10.0
PLCC 84 9.0 29.0 27.0 26.0 23.0
EPM9320A RQFP 208 2.0 17.0 16.0 15.0 13.0
BGA 356 1.0 12.0 11.0 10.0 9.0
PLCC 84 9.0 29.0 27.0 25.0 23.0
EPM9400 RQFP 208 1.0 17.0 16.0 15.0 13.0
RQFP 240 1.0 14.0 12.0 11.0 10.0
EPM9480 RQFP 208 1.0 17.0 16.0 15.0 12.0
RQFP 240 1.0 12.0 11.0 10.0 9.0
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Table 43. Thermal Resistance of MAX 9000 Devices (Part 2 of 2)

Pin 6a (° C/W) 6 (° C/W) 04a (° C/W) 0 (° G/W)
Device Package Count 0y¢ (° G/W) Still Air 100 ft./min. 200 ft./min. 400 ft./min.
RQFP 208 1.0 17.0 16.0 15.0 12.0
RQFP 240 1.0 12.0 11.0 10.0 9.0
EPM9560 PGA 280 2.0 14.0 10.0 7.0 5.0
RQFP 304 1.0 12.0 11.0 10.0 9.0
BGA 356 1.0 12.0 11.0 10.0 9.0
RQFP 208 1.0 17.0 16.0 15.0 12.0
EPM9560A RQFP 240 1.0 11.0 10.0 9.0 8.0
BGA 356 1.0 12.0 11.0 10.0 9.0
MAX 7000 Devices
Table 44 lists the thermal resistance of MAX 7000 devices.
Table 44. Thermal Resistance of MAX 7000 Devices (Part 1 of 3)
Pin O;p CCW) | Oya("CMW) | 04a(°C/W) | 6ya(° C/W)
Device Package Count | 0O,c (° G/W) Still Air 100 ft./min. 200 ft./min. | 400 ft./min.
PLCC 10.0 33.0 31.0 30.0 27.0
EPM7032 PQFP 44 15.0 48.0 46.0 45.0 42.0
TQFP 14.0 46.0 440 43.0 40.0
PLCC 44 10.0 33.0 31.0 30.0 27.0
EPM7032B TQFP 14.0 46.0 440 43.0 40.0
UBGA 49 23.0 69.0 67.0 66.0 62.0
EPM7032S PLCC a4 10.0 33.0 31.0 30.0 27.0
TQFP 14.0 46.0 440 43.0 40.0
EPM7032V PLCC 44 9.0 31.0 30.0 28.0 25.0
TQFP 14.0 45.0 440 42.0 39.0
EPM7032AE PLCC a4 9.0 31.0 30.0 28.0 25.0
TQFP 14.0 46.0 45.0 43.0 40.0
PLCC 44 9.0 31.0 30.0 28.0 25.0
EPM7064S TQFP 14.0 46.0 440 43.0 40.0
PLCC 84 9.0 28.0 26.0 25.0 23.0
TQFP 100 11.0 39.0 37.0 35.0 32.0
PLCC a4 9.0 31.0 30.0 28.0 25.0
TQFP 13.0 44.0 43.0 41.0 38.0
EPM7064 PLCC 68 9.0 29.0 28.0 26.0 23.0
PLCC 84 9.0 28.0 26.0 25.0 22.0
PQFP 100 6.0 33.0 32.0 31.0 30.0
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Tahle 44. Thermal Resistance of MAX 7000 Devices (Part 2 of 3)
Pin Ojp (CC/W) | 6,5 (°C/W) | 6yp(°C/W) | 6ya(° C/W)
Device Package Count | 0O,c (° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
PLCC 44 9.0 31.0 30.0 28.0 25.0
EPM7064AE TQFP 14.0 46.0 45.0 43.0 40.0
EPM7064B UBGA 49 23.0 56.0 53.0 51.0 47.0
TQFP 100 12.0 39.0 37.0 35.0 31.0
FBGA 21.0 49.0 47.0 44.0 40.0
PLCC 68 9.0 29.0 27.0 26.0 23.0
EPM7096 PLCC 84 9.0 28.0 26.0 24.0 22.0
PQFP 100 6.0 32.0 31.0 30.0 29.0
PLCC 84 9.0 28.0 26.0 25.0 22.0
TQFP 100 11.0 37.0 35.0 33.0 30.0
EPM7128A FBGA 18.0 44.0 42.0 39.0 35.0
TQFP 144 9.0 31.0 29.0 28.0 25.0
FBGA 256 12.0 38.0 36.0 34.0 31.0
UBGA 49 22.0 53.0 50.0 48.0 44.0
TQFP 100 11.0 38.0 36.0 34.0 31.0
EPM7198B FBGA 19.0 46.0 440 41.0 37.0
TQFP 144 9.0 32.0 30.0 29.0 26.0
UBGA 169 16.0 44.0 42.0 39.0 35.0
FBGA 256 13.0 40.0 38.0 36.0 33.0
PLCC 84 10.0 29.0 28.0 26.0 23.0
EPM7128E PQFP 100 6.0 32.0 31.0 30.0 29.0
PQFP 160 6.0 32.0 31.0 30.0 28.0
PLCC 84 10.0 30.0 28.0 26.0 23.0
EPM7128S TQFP 100 12.0 38.0 36.0 34.0 30.0
PQFP 10.0 35.0 34.0 33.0 32.0
PQFP 160 7.0 33.0 32.0 31.0 30.0
PLCC 84 11.0 30.0 28.0 26.0 23.0
TQFP 100 12.0 38.0 36.0 34.0 30.0
EPM7128AE FBGA 14.0 43.0 40.0 38.0 37.0
TQFP 144 11.0 33.0 30.0 28.0 26.0
UBGA 169 14.0 42.0 40.0 38.0 36.0
FBGA 256 12.0 39.0 37.0 35.0 31.0
PLCC 84 10.0 29.0 28.0 26.0 23.0
EPM7160E PQFP 100 6.0 32.0 31.0 30.0 29.0
PQFP 160 6.0 33.0 32.0 31.0 30.0
PLCC 84 10.0 35.0 28.0 26.0 23.0
EPM7160S TQFP 100 12.0 37.0 35.0 33.0 30.0
PQFP 160 6.0 33.0 32.0 31.0 30.0
EPM7192S PQFP 160 6.0 32.0 31.0 30.0 29.0
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Tahle 44. Thermal Resistance of MAX 7000 Devices (Part 3 of 3)

Pin Ojp (CC/W) | 6,5 (°C/W) | 6yp(°C/W) | 6ya(° C/W)
Device Package Count | 0O,c (° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
EPM7199E PGA 160 6.0 20.0 13.0 10.0 8.0
PQFP 6.0 32.0 31.0 30.0 26.0
TQFP 100 9.0 36.0 34.0 32.0 30.0
EPM7256A TQFP 144 8.0 32.0 27.0 25.0 24.0
PQFP 208 5.0 30.0 28.0 26.0 21.0
FBGA 256 12.0 34.0 32.0 29.0 28.0
TQFP 100 12.0 37.0 35.0 33.0 30.0
TQFP 144 9.0 33.0 29.0 27.0 25.0
EPM7256B UBGA 169 13.0 40.0 38.0 36.0 34.0
PQFP 208 5.0 31.0 29.0 27.0 22.0
FBGA 256 9.0 34.0 32.0 30.0 28.0
PGA 192 6.0 20.0 13.0 10.0 8.0
EPM7256E PQFP 160 6.0 31.0 30.0 29.0 25.0
RQFP 208 1.0 17.0 16.0 15.0 13.0
EPM7256S PQFP 208 5.0 30.0 29.0 26.0 21.0
RQFP 1.0 18.0 17.0 16.0 15.0
FBGA 100 13.0 42.0 39.0 37.0 36.0
TQFP 100 12.0 37.0 35.0 33.0 30.0
EPM7256AE TQFP 144 9.0 33.0 29.0 27.0 25.0
PQFP 208 50 31.0 29.0 27.0 22.0
FBGA 256 9.0 34.0 32.0 30.0 28.0
TQFP 144 10.0 32.0 27.0 25.0 23.0
EPM7512AE PQFP 208 50 30.0 28.0 25.0 21.0
BGA 255 1.2 14.0 12.0 11.0 10.0
FBGA 11.0 32.0 30.0 28.0 22.0
TQFP 144 10.0 32.0 27.0 25.0 24.0
UBGA 169 12.0 35.0 33.0 31.0 30.0
EPM7512B PQFP 208 50 30.0 28.0 25.0 21.0
BGA 256 1.2 14.0 12.0 11.0 10.0
FBGA 256 11.0 32.0 30.0 28.0 27.0
MAX 3000A Devices
Table 45 lists the thermal resistance of MAX 3000A devices.
Table 45. Thermal Resistance of MAX 3000A Devices (Part 1 of 2)
Pin 64a (° G/W) 0ya (° C/W) 64a (° G/W) 0 (° C/W)
Device Package Count 0¢ (° G/W) Still Air 100 ft./min. 200 ft./min. 400 ft./min.
EPM3032A TQFP a4 14.0 46.0 45.0 43.0 40.0
PLCC 9.0 31.0 30.0 28.0 25.0
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Table 45. Thermal Resistance of MAX 3000A Devices (Part 2 of 2)
Pin 0 (W) | Ogp (CGW) | Oga("GW) | Oy (° GW)
Device Package Count 0y¢ (° G/W) Still Air 100 ft./min. 200 ft./min. 400 ft./min.
TQFP m 14.0 46.0 45.0 43.0 40.0
EPM3064A PLCC 9.0 31.0 30.0 28.0 25.0
TQFP 100 12.0 39.0 37.0 35.0 31.0
EPM3128A TQFP 100 12.0 38.0 36.0 34.0 30.0
TQFP 144 . . 29. 27. 25.
EPM3256A Q 9.0 33.0 9.0 0 5.0
PQFP 208 5.0 31.0 29.0 27.0 22.0
PQFP 208 5.0 30.0 28.0 25.0 21.0
EPM3512A
FBGA 256 11.0 32.0 30.0 28.0 22.0

HardCopy Series Devices Thermal Resistance

Table 46 through Table 49 provide thermal resistance values for HardCopy series
devices.

[=" The data in Table 46 and Table 47 is preliminary.

HardCopy IV Devices
Table 46 lists the thermal resistance of HardCopy IV devices.

Table 46. Thermal Resistance of HardCopy IV Devices (Part 1 of 2)

Devices

Pin | 6, (°C/W) | 65n (°C/W) | 64a(° C/W) | 64a(° C/W) Oy¢ 0,8
Package Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min. | (° C/W) (° C/W)

FineLine Ball-Grid Array (FBGA)—Flip Chip—Wire Bond

HC4E25

FBGA,

Wire Bond 484 16.0 14.0 12.2 10.7 3.5 5.6
FBGA,

Wire Bond 780 14.3 12.7 10.9 9.8 3.2 5.4

FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless

FBGA,

BGA, 484 155 138 12.1 10.7 0.05 5.0
Flip Chip
HC4E25
FBGA, 780 14.1 12.8 11.1 9.8 0.05 5.3
Flip Chip
FBGA, 1152 117 108 9.2 8.0 0.03 43
Flip Chip
HC4E35
FBGA, 1517 11.0 104 8.8 76 0.03 44
Flip Chip
HCAGX15 FBGA, 780 135 12.7 11.0 97 0.05 5.2
Flip Chip
FBGA, 780 12.4 11.9 10.2 8.9 0.03 42
Flip Chip
HCAGX25 e
BGA, 1152 11.2 105 8.9 77 0.03 3.8
Flip Chip
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Table 46. Thermal Resistance of HardCopy IV Devices (Part 2 of 2)

Pin By (°C/W) | 635 (°C/W) | 05(° C/W) | By4(° C/W) Oyc 048
Devices Package Count Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min. | (° C/W) (° G/w)
FBGA, 1152 10.2 10.0 8.4 71 0.02 3.3
Flip Chip
HC4GX35
FBGA, 1517 98 9.5 79 6.7 0.02 34
Flip Chip
FineLine Ball-Grid Array (FBGA) — Flip Chip — Single-Piece Lid
FBGA, 484 137 11.0 9.4 8.1 05 3.4
Flip Chip
HC4E25
FBGA, 780 11.7 9.4 79 6.7 05 2.9
Flip Chip
FBGA, 1152 956 8.0 6.6 55 03 23
Flip Chip
HC4E35 FBGA
Flip Ch‘ip 1517 8.9 7.5 6.1 5.1 0.3 2.3
HCAGX15 FBGA, 780 111 9.4 7.9 6.7 04 2.9
Flip Chip
FBGA, 780 10.6 9.2 77 65 03 26
Flip Chip
HC4GX25 FBGA
Flip Ch’ip 1152 96 8.1 6.7 55 0.3 2.3
FBGA, 1152 9.0 7.9 65 5.4 02 2.1
Flip Chip
HC4GX35
FBGA, | 4517 8.4 73 59 49 02 2.0
Flip Chip
HardCopy Ill Devices
Table 47 lists the thermal resistance of HardCopy III devices.
Table 47. Thermal Resistance of HardCopy Il Devices (Part 1 of 2)
B4a(° G/W) | 655 (°C/W) | 64(° C/W) | 6,4 (° C/W) O4¢ 0s8
Device Package | Pin Count Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | (° C/W) (° C/W)
FineLine Ball-Grid Array (FBGA) — Flip Chip — Wire Bond
FBGA,
Wire Bond 484 16.0 14.0 12.2 10.7 35 56
HC325 FBGA
Wire Bo’nd 780 14.3 12.7 10.9 98 3.2 54
FineLine Ball-Grid Array (FBGA) — Flip Chip — Lidless
FBGA, 484 155 13.8 12.1 10.7 0.05 5.0
Flip Chip
HC325 FBGA
, ) 780 141 12.8 111 98 0.05 53
Flip Chip
FBGA, 1152 17 10.8 92 8.0 0.03 43
Flip Chip
HC335 FBGA
Flip Chip 1517 11.0 10.4 8.8 7.6 0.03 44
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Table 47. Thermal Resistance of HardCopy Il Devices (Part 2 of 2)

O4a(° C/W) | O4p (°C/W) | 64a(° C/W) | 645 (° C/W) O4c 038
Device Package | Pin Count Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | (° G/W) (° C/W)
FineLine Ball-Grid Array (FBGA) — Flip Chip — Single-Piece Lid
FBGA 484 137 11.0 9.4 8.1 05 34
Flip Chip
HC325 FBGA
Flip Chip 780 117 94 79 6.7 05 29
FBGA, 1 4450 9.6 8.0 6.6 5.5 03 23
Flip Chip
HC335 FBGA
Flip Chip 1517 8.9 7.5 6.1 5.1 0.3 2.3
HardCopy Il Devices
Table 48 lists the thermal resistance of HardCopy II devices.
Tahle 48. Thermal Resistance of HardCopy Il Devices
Oya (° G/W) | O4p (° C/W) | Oy (° C/W) | 645 (° G/W)
Device Package Pin Count | 0Oy (° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min. | 0,5 (° C/W)
FBGA, 484 0.8 13.4 112 9.6 83 4.6
Flip Chip
HC210 FBGA
Wire Boynd 484 55 21.3 174 15.3 13.8 9.6
FBGA, 672 05 12.1 9.9 83 71 3.6
Flip Chip
HC220 FBGA
Flip Chip 780 05 1.7 9.5 8.0 6.8 3.5
He2so | _FBGA 1020 03 108 8.6 71 6.0 29
Flip Chip
FBGA, 1020 02 106 8.4 6.9 538 27
Flip Chip
HC240 FBGA
Flip Chip 1508 0.2 9.7 7.5 6.1 50 2.6
HardCopy Devices
Table 49 lists the thermal resistance of HardCopy devices.
Table 49. Thermal Resistance of HardCopy Devices (Part 1 of 2)
Pin 04a(°C/W) | 65a(°C/W) | 645 (°C/W) | 6,5 (° C/W)
Device Package Count 0yc (° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
HC20K400 BGA, Flip Chip 652 0.5 9.1 7.9 6.4 5.3
HC20K600 FBGA, Flip Chip 672 1.0 13.0 10.2 8.6 7.3
FBGA, Wire Bond 3.7 19.7 15.8 13.9 12.4
HC1S25 - 672
BGA, Wire Bond 3.4 19.3 15.6 13.8 12.3
HC1S30 FBGA, Flip Chip 780 0.4 10.9 8.8 7.4 6.3
HC1S40 FBGA, Flip Chip 780 04 10.9 8.8 7.4 6.3
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Table 49. Thermal Resistance of HardCopy Devices (Part 2 of 2)

Pin 04a(°C/W) | ©64a(°C/W) | 0yp(°C/W) | 0Oy (° C/W)
Device Package Count 04c (° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
HC1S60 FBGA, Flip Chip 1020 0.3 10.3 8.54 7.0 5.8
HC1S80 FBGA, Flip Chip 1020 0.3 10.3 8.54 7.0 5.8

APEX Series Devices Thermal Resistance

Table 50 and Table 51 list thermal resistance values for APEX series devices.

APEX Il Devices

Table 50 lists the thermal resistance of APEX II devices.

Table 50. Thermal Resistance of APEX Il Devices

Pin O (°C/W) | 0,0 (°C/W) | 6, (°C/W) | 6, (°C/W)
Device Package Count | 0,c(°C/W) | Still Air | 100 ft./min. | 200 ft./min. | 400 ft./min.
FBGA, Flp Chip (CuTd) | 0.2 108 88 74 62
FBGA, Flip Chip (AISIC lid) 03 116 96 80 66
EP2A15 b ip (ASE
BGA, Flp Chip Culid) | . 02 97 77 64 53
BGA, Flip Chip (AISIC lid) 04 10.0 82 66 54
FBGA (Cu lid) - 02 107 87 72 6.1
FBGA, Flip Chip (AISIC lid) 03 115 96 80 66
BGA. Flip Chip (Cu lid) 02 96 76 62 52
EP2A25 PP RUTD | 704
BGA, Flip Chip (AISIC lid) 03 10.0 82 66 54
FBGA, Flip Chip (Culid) | | 02 98 78 64 53
FBGA, Flip Chip (AISIC lid) 03 104 85 69 57
FBGA, Flip Chip (Culd) | 0.2 10.0 82 69 59
FBGA, Flip Chip (AISIC lid) 02 10.0 82 69 59
BGA. Flip Chip (Cu lid 02 95 75 6.1 5.1
EP2A40 lip Chip (Culid) |2,
BGA, Flip Chip (AISIC lid) 0.2 95 75 6.1 5.1
FBGA, Flip Chip (Culi) | | 02 97 77 63 52
FBGA. Flip Chip (AISIC lid) 02 97 77 63 52
BGA, Flp Chip (Culid) | 01 93 73 60 49
cpoazo |_BOA Fb Cib (AISC ) 01 10.0 79 64 53
FBGA, Flip Chip (Culid) | [ 0 88 6.8 55 45
FBGA. Flip Chip (AISIC Iid) 01 93 73 58 47

Altera Device Package Information Datasheet

© September 2010  Altera Corporation




Altera Device Package Information Datasheet

Thermal Resistance

51

APEX 20K and 20KE Devices
Table 51 lists the thermal resistance of APEX 20K and 20KE devices.

Table 51. Thermal Resistance of APEX 20K and 20KE Devices (Part 1 of 3)

Pin O4a (° C/W) O4n (° C/W) 04 (° C/W) 04a (° C/W)
Device Package Count | Oy (° C/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
TQFP 144 8.0 29.0 28.0 26.0 25.0
PQFP 208 5.0 30.0 29.0 27.0 22.0
EP20K30E
FBGA 144 14.0 36.0 34.0 32.0 29.0
FBGA 324 9.0 31.0 29.0 28.0 25.0
TQFP 144 7.0 28.0 26.0 25.0 24.0
FBGA 144 11.0 33.0 32.0 30.0 27.0
PQFP 208 5.0 30.0 28.0 26.0 21.0
EP20K60E
PQFP 240 4.0 26.0 24.0 21.0 17.0
FBGA 324 7.0 29.0 28.0 26.0 24.0
BGA 356 1.0 12.0 11.0 10.0 9.0
TQFP 144 7.0 26.0 25.0 24.0 23.0
PQFP 208 5.0 29.0 27.0 25.0 20.0
EP20K100 PQFP 240 4.0 25.0 23.0 20.0 17.0
FBGA 324 6.0 28.0 26.0 25.0 23.0
BGA 356 1.0 12.0 11.0 10.0 9.0
TQFP 144 7.0 26.0 25.0 24.0 23.0
FBGA 144 9.0 32.0 30.0 29.0 26.0
PQFP 208 5.0 29.0 27.0 25.0 20.0
EP20K100E
PQFP 240 4.0 25.0 23.0 20.0 17.0
FBGA 324 6.0 28.0 26.0 25.0 23.0
BGA 356 1.0 12.0 11.0 10.0 9.0
TQFP 144 6.0 25.0 24.0 23.0 22.0
PQFP 208 5.0 28.0 26.0 23.0 19.0
EP20K160E PQFP 240 4.0 24.0 21.0 19.0 16.0
BGA 356 1.0 12.0 11.0 10.0 9.0
FBGA 484 5.0 24.0 23.0 22.0 21.0
PQFP 208 4.0 25.0 23.0 20.0 17.0
PQFP 240 3.0 21.0 19.0 17.0 15.0
EP20K200
BGA 356 1.0 12.0 11.0 10.0 9.0
FBGA 434 5.0 22.0 21.0 20.0 19.0
PQFP 208 4.0 25.0 23.0 20.0 17.0
PQFP 240 3.0 22.0 19.0 18.0 16.0
BGA 356 2.0 12.0 11.0 10.0 9.0
EP20K200E
FBGA 484 5.0 23.0 22.0 21.0 20.0
BGA 652 1.0 12.0 11.0 10.0 9.0
FBGA 672 5.0 21.0 20.0 19.0 18.0
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Table 51. Thermal Resistance of APEX 20K and 20KE Devices (Part 2 of 3)

Pin Op CC/W) | 040 (CC/W) | Oyp (PC/W) | Oya(° C/W)
Device Package Count | O,c(° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
PQFP 208 4.0 25.0 23.0 20.0 17.0
PQFP 240 3.0 22.0 19.0 18.0 16.0
EP20K200C
BGA 356 2.0 12.0 11.0 10.0 9.0
FBGA 484 5.0 23.0 22.0 21.0 20.0
PQFP 240 3.0 19.0 18.0 16.0 15.0
EP20K300E BGA 652 1.0 12.0 11.0 10.0 9.0
FBGA 672 5.0 20.0 19.0 18.0 17.0
BGA 652 0.5 9.0 8.0 7.0 6.0
PGA 655 1.0 8.0 7.0 6.0 4.0
EP20K400
FBGA 672 0.4 11.6 9.6 7.9 6.5
FBGA w/ fin (1) 672 0.5 7.0 4.0 3.0 2.6
BGA 652 0.5 9.0 8.0 7.0 6.0
EP20K400E FBGA (Cu lid) 67 0.3 10.9 8.8 7.4 6.3
EP20K400C FBGA (AISiC lid) 0.4 11.7 9.7 8.0 6.7
FBGA w/ fin (1) 672 0.5 7.0 4.0 3.0 2.6
BGA 652 0.5 9.0 8.0 7.0 6.0
FBGA (Cu lid) 672 0.2 10.8 8.7 7.3 6.1
FBGA (AISiC lid) 0.3 11.6 9.6 7.9 6.5
EP20K600E ,
FBGA w/ fin (1) 672 0.5 5.0 3.0 3.0 2.0
EP20K600C ,
FBGA (Cu lid) 1020 0.2 9.9 7.8 6.5 54
FBGA (AISiC lid) ’ 0.3 10.4 8.4 6.8 5.6
FBGA w/ fin (1) 1,020 0.5 5.0 3.0 3.0 2.0
BGA (Cu lid) 652 0.1 8.3 7.0 5.6 45
BGA (AISIC lid) 0.2 9.3 74 6.0 49
FBGA w/ fin (1) 652 0.5 4.0 3.0 3.0 2.0
FBGA (Cu lid) 0.1 10.6 8.6 7.2 6.0
EP20K1000E — 672
FBGA (AISiC lid) 0.2 11.4 94 7.7 6.3
EP20K1000C .
FBGA w/ fin (1) 672 0.5 6.0 4.0 3.0 2.0
FBGA (Cu lid) 1020 0.1 97 7.7 6.3 5.2
FBGA (AISiC lid) ’ 0.2 10.2 8.2 6.6 5.4
FBGA w/ fin (1) 1,020 0.5 5.0 3.0 2.0 2.0

Altera Device Package Information Datasheet

© September 2010  Altera Corporation



Altera Device Package Information Datasheet 53
Thermal Resistance

Table 51. Thermal Resistance of APEX 20K and 20KE Devices (Part 3 of 3)

Pin 0n (CCMW) | Oy (CCW) | 6y (CW) | Oy (" CW)
Device Package Count | O,c(° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
BGA (Cu lid) 65 0.1 8.2 6.9 55 4.4
BGA (AISIC lid) 0.2 9.2 7.3 5.8 4.8
FBGA 652 0.1 9.2 7.3 5.8 4.8
EP20K1500E FBGA w/ fin (1) 652 0.5 4.0 3.0 2.5 2.0
FBGA (Cu lid) 1,020 0.1 9.6 7.6 6.2 5.1
FBGA (AISiC lid) 0.2 10.1 8.1 6.4 5.3
FBGA w/ fin (1) 1,020 0.5 5.0 3.0 2.5 2.0

Note to Table 51:

(1) “fin”is an extra heat sink that customers can add to the device. Several vendors make heat sinks, and they all have different sizes. Altera
performed the thermal calculations in Table 51 using the following fin specifications: width: 0.25 mm; height: 7.0 mm; pitch: 1.5 mm; base
thickness: 0.5 mm.

ACEX 1K Devices Thermal Resistance

Table 52 provides thermal resistance values for ACEX 1K devices.

Table 52. Thermal Resistance of ACEX 1K Devices

Pin On CC/W) | O4a (C) | 040 (°C/W) | 0yn (° G/W)

Device Package Count 0¢ (° C/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
TQFP 100 11.0 37.0 35.0 33.0 29.0
EP1K10 TQFP 144 8.0 31.0 29.0 28.0 25.0
PQFP 208 6.0 30.0 29.0 27.0 22.0
FBGA 256 12.0 37.0 35.0 33.0 30.0
TQFP 144 8.0 28.0 27.0 26.0 24.0
EP1K30 PQFP 208 5.0 30.0 28.0 26.0 21.0
FBGA 256 9.0 31.0 29.0 28.0 25.0
TQFP 144 7.0 26.0 25.0 24.0 23.0
EP1K50 PQFP 208 5.0 29.0 28.0 25.0 20.0
FBGA 256 7.0 30.0 28.0 27.0 24.0
FBGA 484 5.0 25.0 24.0 23.0 22.0
PQFP 208 5.0 28.0 26.0 23.0 18.0
EP1K100 FBGA 256 6.0 28.0 26.0 25.0 23.0
FBGA 484 5.0 24.0 23.0 22.0 21.0
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Mercury Devices Thermal Resistance

Table 53 provides thermal resistance values for Mercury devices.

Table 53. Thermal Resistance of Mercury Devices

Pin O4a(°G/W) | O4a(°C/W) | Oyp (CCW) | 04n (°C/W)
Device Package Count | 0y (° C/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
FB i i . . . .
EP1M120 GA (Cu. |Id.) 484 0.6 12.2 10.1 8.7 75
FBGA (AISIC lid) 484 0.9 13.0 11.1 9.3 79
FBGA (Cu lid) 780 0.2 10.5 8.5 7.1 59
EP1M350 —
FBGA (AISIC lid) 780 0.3 11.0 9.2 76 6.3

FLEX Series Devices Thermal Resistance

Table 54 through Table 56 provide thermal resistance values for FLEX series devices.

FLEX 10K Devices
Table 54 lists the thermal resistance of FLEX 10K devices.

Table 54. Thermal Resistance of FLEX 10K Devices (Part 1 of 3)

Pin Oga CC/W) | O4a (C/W) | Oga(°C/W) | Oyn(° G/W)
Device Package Count 6y¢ (° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
PLCC 84 9.0 28.0 26.0 24.0 22.0
EPF10K10 TQFP 144 7.0 26.0 25.0 24.0 23.0
PQFP 208 5.0 29.0 27.0 25.0 20.0
TQFP 100 10.0 35.0 33.0 31.0 28.0
TQFP 144 7.0 29.0 28.0 26.0 25.0
EPF10K10A
PQFP 208 5.0 30.0 29.0 27.0 21.0
FBGA 256 7.0 33.0 30.0 28.0 26.0
TQFP 144 6.0 24.0 23.0 22.0 21.0
EPF10K20 RQFP 208 1.0 17.0 16.0 15.0 13.0
RQFP 240 1.0 14.0 12.0 11.0 10.0
RQFP 208 1.0 17.0 16.0 15.0 12.0
EPF10K30 RQFP 240 1.0 13.0 12.0 11.0 10.0
BGA 356 1.0 12.0 11.0 10.0 9.0
TQFP 144 7.0 25.0 24.0 23.0 22.0
PQFP 208 5.0 29.0 27.0 24.0 19.0
PQFP 240 4.0 25.0 22.0 20.0 17.0
EPF10K30A
FBGA 256 6.0 28.0 26.0 24.0 23.0
BGA 356 1.0 12.0 11.0 10.0 9.0
FBGA 484 5.0 24.0 22.0 21.0 20.0
TQFP 144 9.0 28.0 27.0 26.0 24.0
PQFP 208 5.0 30.0 28.0 26.0 21.0
EPF10K30E
FBGA 256 9.0 31.0 29.0 28.0 25.0
FBGA 484 6.0 26.0 25.0 24.0 22.0
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Table 54. Thermal Resistance of FLEX 10K Devices (Part 2 of 3)

Pin Oja CC/W) | 040 (CC/W) | 048 (°C/W) | Oyp(° C/W)
Device Package Count 0y¢ (° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
RQFP 208 1.0 17.0 16.0 15.0 12.0
EPF10K40
RQFP 240 1.0 13.0 12.0 11.0 10.0
RQFP 240 1.0 12.0 11.0 10.0 9.0
BGA 356 1.0 12.0 11.0 10.0 9.0
EPF10K50
PGA 403 3.0 12.0 10.0 9.0 8.0
PGA (1) 3.0 10.0 8.0 7.0 6.0
PQFP 240 4.0 25.0 22.0 20.0 17.0
RQFP 240 1.0 13.0 12.0 11.0 10.0
EPF10K50V
BGA 356 1.0 12.0 11.0 10.0 9.0
FBGA 484 5.0 23.0 22.0 21.0 20.0
TQFP 144 9.0 26.0 25.0 24.0 23.0
PQFP 208 5.0 29.0 27.0 24.0 19.0
EPF10K50E PQFP 240 4.0 25.0 22.0 20.0 17.0
FBGA 256 6.0 29.0 27.0 26.0 24.0
FBGA 484 5.0 25.0 24.0 23.0 21.0
TQFP 144 9.0 26.0 25.0 24.0 23.0
PQFP 208 5.0 29.0 28.0 25.0 20.0
PQFP 240 4.0 26.0 23.0 20.0 17.0
EPF10K50S
FBGA 256 7.0 30.0 28.0 27.0 24.0
BGA 356 1.0 12.0 11.0 10.0 9.0
FBGA 484 5.0 25.0 24.0 23.0 22.0
RQFP 240 1.0 12.0 11.0 10.0 9.0
EPF10K70
PGA 503 1.0 8.0 7.0 6.0 4.0
PGA 1.0 8.0 7.0 6.0 4.0
EPF10K100 PGA (1) 503 1.0 6.0 5.0 4.0 3.0
PGA (2) — 2.0 — — —
RQFP 240 1.0 13.0 11.0 10.0 9.0
BGA 356 1.0 12.0 11.0 10.0 9.0
EPF10K100A
FBGA 484 5.0 22.0 21.0 20.0 18.0
BGA 600 0.5 10.0 9.0 8.0 7.0
PQFP 208 5.0 28.0 26.0 23.0 18.0
PQFP 240 4.0 23.0 21.0 19.0 16.0
EPF10K100E FBGA 256 6.0 28.0 26.0 25.0 23.0
BGA 356 1.0 12.0 11.0 10.0 9.0
FBGA 484 5.0 24.0 23.0 22.0 21.0
PGA 599 1.0 8.0 7.0 6.0 4.0
EPF10K130V
BGA 600 05 10.0 9.0 8.0 7.0

© September 2010  Altera Corporation Altera Device Package Information Datasheet



56 Altera Device Package Information Datasheet
Thermal Resistance

Table 54. Thermal Resistance of FLEX 10K Devices (Part 3 of 3)

Pin Oia CC/W) | 60 (°C/W) | 648 (°C/W) | 6yp(° C/W)

Device Package Count 0y¢ (° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
PQFP 240 4.0 21.0 19.0 17.0 15.0
BGA 356 1.0 12.0 11.0 10.0 9.0
EPF10K130E FBGA 484 5.0 23.0 22.0 21.0 20.0
BGA 600 0.5 10.0 9.0 8.0 7.0
FBGA 672 5.0 21.0 20.0 19.0 18.0
PGA 599 1.0 8.0 7.0 6.0 4.0
EPF10K200E BGA 600 0.5 10.0 9.0 8.0 7.0
FBGA 672 5.0 20.0 19.0 18.0 17.0
RQFP 240 1.0 13.0 11.0 10.0 9.0
BGA 356 1.0 12.0 11.0 10.0 9.0
EPF10K200S FBGA 484 5.0 22.0 21.0 20.0 19.0
BGA 600 0.5 10.0 9.0 8.0 7.0
FBGA 672 5.0 21.0 20.0 19.0 18.0
EPF10K250A PGA 599 1.0 8.0 7.0 6.0 4.0
BGA 600 0.5 10.0 9.0 8.0 7.0

Notes to Table 54:

(1) With attached pin-fin heat sink.
(2) With attached motor-driven fan heat sink.
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FLEX 8000 Devices
Table 55 lists the thermal resistance of FLEX 8000 devices.
Tahle 55. Thermal Resistance of FLEX 8000 Devices
Pin O (" CAW) | O (* GAW) | O (CAN) | Oy (° C/W)
Device Package Count 0,c (° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
PLCC 84 10.0 30.0 28.0 26.0 23.0
EPF8282A
TQFP 100 11.0 36.0 34.0 32.0 29.0
PLCC 84 10.0 30.0 28.0 26.0 23.0
TQFP 100 11.0 35.0 33.0 31.0 28.0
EPF8452A
PQFP 160 6.0 32.0 31.0 30.0 28.0
PGA 160 6.0 20.0 13.0 10.0 8.0
PLCC 84 10.0 29.0 28.0 26.0 23.0
PQFP 160 6.0 32.0 31.0 30.0 27.0
EPF8636A PGA 192 6.0 16.0 11.0 8.0 6.0
PQFP 208 5.0 30.0 38.0 26.0 20.0
RQFP 208 1.0 17.0 16.0 15.0 14.0
TQFP 144 9.0 26.0 25.0 24.0 23.0
PQFP 160 6.0 32.0 31.0 30.0 27.0
PGA 192 6.0 16.0 11.0 8.0 6.0
EPF8820A
PQFP 208 5.0 29.0 27.0 25.0 20.0
RQFP 208 1.0 17.0 16.0 15.0 14.0
BGA 225 6.0 28.0 19.0 14.0 11.0
PQFP 208 5.0 28.0 26.0 240 19.0
PGA 232 2.0 14.0 10.0 7.0 50
EPF81188A
PQFP 240 4.0 24.0 21.0 19.0 16.0
RQFP 240 1.0 14.0 12.0 11.0 10.0
PQFP 240 4.0 22.0 20.0 19.0 16.0
RQFP 240 1.0 13.0 12.0 11.0 10.0
EPF81500A
PGA 280 2.0 14.0 10.0 7.0 50
RQFP 304 1.0 11.0 10.0 9.0 8.0

© September 2010  Altera Corporation

Altera Device Package Information Datasheet




58 Altera Device Package Information Datasheet
Thermal Resistance

FLEX 6000 Devices
Table 56 lists the thermal resistance of FLEX 6000 devices.

Table 56. Thermal Resistance of FLEX 6000 Devices

Ogn (°C/W) | 64 (° C/W) 04a(° C/W) | 64a(° C/W)
Device Package Pin Count | 0y (° C/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
TQFP 100 11.0 35.0 33.0 31.0 28.0
EPF6010A
TQFP 144 10.0 28.0 26.0 25.0 24.0
TQFP 144 10.0 28.0 26.0 25.0 24.0
PQFP 208 5.0 30.0 28.0 26.0 21.0
EPF6016
PQFP 240 4.0 26.0 24.0 21.0 17.0
BGA 256 6.0 28.0 22.0 20.0 19.0
TQFP 100 11.0 35.0 33.0 31.0 28.0
FBGA 14.0 36.0 34.0 32.0 29.0
EPF6016A TQFP 144 10.0 29.0 28.0 26.0 24.0
PQFP 208 5.0 30.0 29.0 26.0 21.0
FBGA 256 10.0 32.0 30.0 29.0 26.0
TQFP 144 10.0 27.0 26.0 25.0 24.0
PQFP 208 5.0 29.0 28.0 26.0 20.0
EPF6024A PQFP 240 4.0 26.0 23.0 21.0 17.0
BGA 056 6.0 28.0 22.0 20.0 19.0
FBGA 8.0 30.0 29.0 27.0 25.0

Excalibur Embedded Processor Solutions Thermal Resistance

Table 57 provides thermal resistance values for Excalibur Embedded Processor
Solutions.

Table 57. Thermal Resistance of Excalibur Embedded Processor Solutions

Pin 04a (° G/W) | 6,0 (°C/W) | 6,0 (°C/W) | 6,(° C/W)

Device Package Count | 0, (° G/W) Still Air 100 ft./min. | 200 ft./min. | 400 ft./min.
FBGA 484 40 20.0 18.3 15.8 13.9
EPXA1 FBGA, Flip Chip (Cu lid) 672 0.5 11.3 9.3 79 6.7
FBGA, Flip Chip (AISIiC lid) 672 0.8 12.2 10.2 8.6 7.2
FBGA, Flip Chip (Cu lid) 672 02 10.8 8.8 7.3 6.2
EPXA4 FBGA, Flip Chip (AISIiC lid) 672 0.3 11.6 9.6 7.9 6.6
FBGA, Flip Chip (Cu lid) 1,020 02 99 79 6.5 5.4
FBGA, Flip Chip (AISiC lid) 1,020 03 10.4 8.5 6.9 5.7
EPXA10 FBGA, Flip Chip (Cu lid) 1,020 0.1 96 7.6 6.2 5.1
FBGA, Flip Chip (AISiC lid) 1,020 02 10.0 8.0 6.4 57
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Classic Devices Thermal Resistance

Table 58 provides thermal resistance values for Classic devices.

Table 58. Thermal Resistance of Classic Devices

Device Package Pin Count 04c (° G/W) 04a (° G/W)
PDIP o4 22.0 67.0
EPG0O0I CerDIP 18.0 60.0
PLCC 28 16.0 64.0
CerDIP 10.0 60.0
EPE10 PDIP 24 18.0 55.0
SOIC 17.0 77.0
PLCC 28 13.0 74.0
CerDIP 04 18.0 60.0
EP610I PDIP 22.0 67.0
PLCC 28 16.0 64.0
EP900I PDIP 40 23.0 49.0
PLCC 44 10.0 58.0
CerDIP A0 12.0 40.0
EP910 PDIP 23.0 49.0
PLCC 44 10.0 58.0
CerDIP A0 17.0 44.0
EP910I PDIP 29.0 51.0
PLCC 44 16.0 55.0
EP1800I PLCC 68 13.0 44.0
JLCC 12.0 47.0
EP1810 PLCC 68 13.0 44.0
PGA 6.0 38.0
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Package Outlines

The package outlines on the following pages are listed in order of ascending pin
count. Altera package outlines meet the requirements of JEDEC Publication No. 95.

[~ Allflip chip packages are vented packages and all wire bond packages are non-vented
packages.
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8-Pin Plastic Dual In-Line Package (PDIP)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in inches.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference P

Package Acronym PDIP
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-001 Variation: BA

Lead Coplanarity

NA

Weight

0.6 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol
Min. Nom. Max.
A — — 0.170
A1 0.015 — —
A2 0.130 TYP
D 0.360 — 0.380
E 0.300 0.310 0.325
E1 0.240 0.250 0.260
L 0.125 — 0.135
b 0.016 0.018 0.020
c 0.008 0.010 0.014
e 0.100 BSC
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8-Pin Small Outline Integrated Circuit Package (S0IC)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin1may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference S

Package Acronym SOIC
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ)
Pb-free: NiPdAu (Preplated)

JEDEC Outline Reference

MS-012 Variation. AA

Lead Coplanarity

0.1 mm

Weight

0.1 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 1.35 — 1.75
A1 0.10 — 0.25
A2 1.25 — 1.65
D 490 BSC
E 6.00 BSC
E1 3.90 BSC
L 0.40 — 1.27
L1 1.04 REF
b 0.31 — 0.51
c 0.17 — 0.25
e 1.27 BSC
0 0° — 8°
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16-Pin Small Qutline Integrated Circuit Package (S01C)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference S

Package Acronym SOIC

Leadframe Material Copper

Lead Finish (Plating) Pb-free: NiPdAu (Preplated)
JEDEC Outline Reference MS-013 Var. AA

Lead Coplanarity 0.1 mm

Weight 0.59 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.35 — 2.65
A1 0.10 — 0.30
A2 2.05 — 2.55

D 10.30 BSC

10.30 BSC

E1 7.50 BSC
L 0.40 — 1.27

L1 1.40 REF
b 0.31 — 0.51
c 0.20 — 0.33

e 1.27 BSC
0 0° — 8°
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20-Pin Plastic J-Lead Chip Carrier (PLCC)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in inches.

m Pin1is generally indicated by an indentation in the plastic body, in Pin 1's
proximity, on package surface.

Package Information

Description Specification
Ordering Code Reference L

Package Acronym PLCC
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-018 Variation: AA

Lead Coplanarity

0.004 inches (0.10mm)

Weight

0.8 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol
Min. Nom. Max.
A 0.165 0.172 0.180
Al 0.020 — —
A2 0.150 TYP
D 0.385 0.390 0.395
D1 0.350 0.353 0.356
D2 0.290 0.310 0.330
E 0.385 0.390 0.39
E1 0.350 0.353 0.356
E2 0.290 0.310 0.330
b 0.013 — 0.021
c 0.010 TYP
e 0.050 TYP
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24-Pin Ceramic Dual In-Line Package (CerDIP)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.
m Controlling dimension is in inches.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference D

Package Acronym CerDIP
Leadframe Material Alloy 42

Lead Finish Regular: 63Sn:37Pb (Typ.)
JEDEC Outline Reference MS-030 Variation: AF
Lead Coplanarity NA

Weight 419 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol
Min. Nom. Max.
A — — 0.200
A1 0.015 0.028 0.041
D 1.240 1.260 1.280
E 0.290 0.305 0.320
E1 0.280 0.295 0.310
L 0.125 — —
b 0.015 0.018 0.021
e 0.100 BSC
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24-Pin Plastic Dual In-Line Package (PDIP)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in inches.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference P

Package Acronym PDIP
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-001 Variation: AF

Lead Coplanarity

NA

Weight

1.9 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A — — 0.170
A1 0.015 — —
A2 0.130 TYP
D 1.245 1.250 1.255
E 0.300 0.310 0.325
E1 0.245 — 0.270
L 0.125 — 0.135
b 0.014 0.018 0.022
c 0.008 0.010 0.014
e 0.100 BSC
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24-Pin Small Outline Integrated Circuit Package (SOIC)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference S

Package Acronym SOIC
Leadframe Material Copper

Lead Finish (Plating)

Regular 85Sn:15Pb (Typ)

JEDEC Outline Reference

MS-013  Variation: AD

Lead Coplanarity

0.1 mm

Weight

0.7 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.

A 2.35 — 2.65
A1 0.10 — 0.30
A2 2.05 — 2.55
D 15.40 BSC

10.30 BSC
E1 7.50 BSC
L 0.40 — 1.27
L1 1.40 REF
b 0.31 — 0.51
c 0.20 — 0.33
e 1.27 BSC
0 0° — 8°
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28-Pin Plastic J-Lead Chip Carrier (PLCC)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in inches.

m Pin1is generally indicated by an indentation in the plastic body, in Pin 1’s
proximity, on package surface.

Package Information

Description Specification
Ordering Code Reference L

Package Acronym PLCC
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-018  Variation: AB

Lead Coplanarity

0.004 inches (0.10 mm)

Weight

1.3 ¢ (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol
Min. Nom. Max.
A 0.165 0.172 0.180
A1 0.020 — —
A2 0.150 TYP
D 0.485 0.490 0.495
D1 0.450 0.453 0.456
D2 0.382 0.410 0.438
E 0.485 0.490 0.495
E1 0.450 0.453 0.456
E2 0.382 0.410 0.438
b 0.013 — 0.021
c 0.010 TYP
e 0.050 TYP
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32-Pin Plastic Thin Quad Flat Pack (TQFP)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference T

Package Acronym TQFP
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-026 Variation: ABA

Lead Coplanarity

0.004 inches (0.1mm)

Weight

0.2 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.20
A1 0.05 — 0.15
A2 0.95 1.00 1.05
D 9.00 BSC
D1 7.00 BSC
E 9.00BSC
E1 7.00BSC
L 0.45 0.60 0.75
L1 1.00 REF
S 0.20 — —
b 0.30 0.37 0.45
c 0.09 — 0.20
e 0.80BSC
0 0° 3.5° 7°
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40-Pin Ceramic Dual In-Line Package (CerDIP)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in inches.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference D

Package Acronym CerDIP
Leadframe Material Alloy 42

Lead Finish Regular: 63Sn:37Pb (Typ.)
JEDEC Outline Reference MS-032 Variation: AD
Lead Coplanarity N/A

Weight 12.8 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A — — 0.225
A1 0.015 0.025 0.035
D 2.030 2.050 2.070
E 0.600 0.610 0.620
E1 0.510 0.550 0.590
L 0.125 — —
b 0.016 0.018 0.020
c 0.008 0.010 0.012
e 0.100 BSC

© September 2010  Altera Corporation

Altera Device Package Information Datasheet



Altera Device Package Information Datasheet

Package Outline

[-— ov ud

F e L T L T L e L T L e T L T L L L I L)

) O m om

Pin 11D

Q\

U Y WYY W W W W W ar af af ar o o ar

T uld —g]]
02 uld—-o|
T

|

o~

>

TR
— e —~p _’[ :

Altera Device Package Information Datasheet

© September 2010  Altera Corporation



Altera Device Package Information Datasheet

81

40-Pin Plastic Dual In-Line Package (PDIP)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in inches.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference P

Package Acronym PDIP
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)

JEDEC Outline Reference

MS-011 Variation: AC

Lead Coplanarity

N/A

Weight

7.0g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol
Min. Nom. Max.
A — — 0.190
A1 0.015 — —
A2 0.150 BSC
D 2.030 2.050 2.070
E 0.600 — 0.625
E1 0.520 0.540 0.560
L 0.125 — 0.135
b 0.015 0.018 0.022
c 0.008 — 0.012
e 0.100 BSC
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44-Pin Plastic J-Lead Chip Carrier (PLCC)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in inches.

m Pin1is generally indicated by an indentation in the plastic body, in Pin 1’s
proximity, on package surface.

Package Information

Description Specification
Ordering Code Reference L

Package Acronym PLCC
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-018  Variation: AC

Lead Coplanarity

0.004 inches (0.10 mm)

Weight

2.6 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A 0.165 0.172 0.180
A1 0.020 — -
A2 0.150 TYP
D 0.685 0.690 0.695
D1 0.650 0.653 0.656
D2 0.582 0.610 0.638
E 0.685 0.690 0.695
E1 0.650 0.653 0.656
E2 0.582 0.610 0.638
b 0.013 — 0.021
c 0.010 TYP
e 0.050 TYP
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44-Pin Plastic Quad Flat Pack (PQFP)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M — 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference Q

Package Acronym PQFP

Leadframe Material Copper

Lead Finish (Plating) Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference MS-022 Variation: AB

Lead Coplanarity 0.004 inches (0.10 mm)

Weight 0.59 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 2.45
A1 — — 0.25
A2 1.80 2.00 2.20
D 13.20 BSC
D1 10.00 BSC
E 13.20 BSC
E1 10.00 BSC
L 0.73 0.88 1.03
L1 1.60 REF
S 0.20 — —
b 0.29 — 0.45
c 0.11 — 0.23
e 0.80BSC
0 0° — 7°
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44-Pin Plastic Thin Quad Flat Pack (TQFP)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference T

Package Acronym TQFP
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-026 Variation: ACB

Lead Coplanarity

0.004 inches (0.1mm)

Weight

0.3 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 1.20
A1 0.05 — 0.15
A2 0.95 — —
D 12.00 BSC
D1 10.00 BSC
E 12.00 BSC
E1 10.00 BSC
L 0.45 0.60 0.75
L1 1.00 REF
S 0.20 — —
b 0.30 0.37 0.45
c 0.09 — 0.20
e 0.80BSC
0 0° 3.5° 7°
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49-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference u

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAB-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

0.2 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.55
A1 0.20 — —
A2 — — 1.35
A3 0.70 TYP
D 7.00 BSC
E 7.00 BSC
b 0.40 0.50 0.60
e 0.80BSC
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68-Pin Micro FineLine Ball-Grid Array (MBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference M

Package Acronym MBGA
Substrate Material BT

Solder Ball Composition

Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-195 Variation: AB

Lead Coplanarity

0.003 inch (0.08 mm)

Weight

0.1 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.20
A1 0.15 — —
A2 — — 1.00
A3 0.60 REF
D 5.00 BSC
E 5.00 BSC
b 0.25 0.30 0.35
e 0.50 BSC
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68-Pin Ceramic Pin-Grid Array (PGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in inches.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference G

Package Acronym PGA
Leadframe Material Alloy 42

Lead Finish Gold Over Nickel Plate
JEDEC Outline Reference MO-066 Variation: AC
Lead Coplanarity N/A

Weight 10.4 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A 0.154 0.177 0.200
A1 0.050 TYP
A2 0.114 0.127 0.140
D 1.100 1.120 1.140
E 1.100 1.120 1.140
L 0.130 TYP
b 0.016 0.018 0.020
e 0.100 BSC
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68-Pin Plastic J-Lead Chip Carrier (PLCC)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in inches.

m Pin1is generally indicated by an indentation in the plastic body, in Pin 1's
proximity, on package surface.

Package Information

Description

Specification

Ordering Code Reference

L

Package Acronym

PLCC

Lead Material

Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-018  Variation: AE

Lead Coplanarity

0.004 inches (0.10 mm)

Weight

559 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A 0.165 0.172 0.180
A1 0.020 — —
A2 0.150 TYP
D 0.985 0.990 0.995
D1 0.950 0.954 0.958
D2 0.882 0.910 0.938
E 0.985 0.990 0.995
E1 0.950 0.954 0.958
E2 0.882 0.910 0.938
b 0.013 — 0.021
c 0.008 TYP
e 0.050 TYP
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84-Pin Plastic J-Lead Chip Carrier (PLCC)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in inches.

m Pin1is generally indicated by an indentation in the plastic body, in Pin 1's
proximity, on package surface.

Package Information

Description Specification
Ordering Code Reference L

Package Acronym PLCC
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-018 Variation: AF

Lead Coplanarity

0.004 inches (0.10mm)

Weight

7.99 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A 0.165 0.172 0.180
Al 0.020 — —
A2 0.150 TYP
D 1.185 1.190 1.195
D1 1.150 1.154 1.158
D2 1.082 1.110 1.138
E 1.185 1.190 1.195
E1 1.150 1.154 1.158
E2 1.082 1.110 1.138
b 0.013 — 0.021
c 0.008 TYP
e 0.050 TYP
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88-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification

Ordering Code Reference u

Package Acronym UBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline MO0-219

Lead Coplanarity

0.005 inches (0.12 mm)

Weight

0.4 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 1.40
A1 0.25 — —
A2 0.80 — —
A3 0.70 REF
D 11.00 BSC
E 8.00 BSC
b 0.40 0.45 0.50
e 0.80 BSC
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100-Pin FineLine Ball-Grid Array (FBGA), Option 1—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.
m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on the

package surface.

L=~ This POD is applicable to F100 packages of all products except MAX II, which is
assembled in Option 2 package outlines.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder ball composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MO0-192 Variation: AAC-1

Lead Coplanarity 0.008 inches (0.20mm)

Weight 0.6 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.70
A1 0.30 — —
A2 0.25 — 1.10
A3 — — 0.80
D 11.00 BSC
E 11.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline
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100-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—Thin (EPM240)
m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder ball composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-192 Variation: DAC-1

Lead Coplanarity

0.008 inches (0.20mm)

Weight

0.4 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.25 1.40 1.55
Al 0.30 0.40 0.50
A2 0.75 1.00 1.25
A3 0.65 0.70 0.75

D 11.00 BSC

E 11.00 BSC
b 0.45 0.50 0.55

e 1.00 BSC
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Package Outline
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100-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—Thin (EPM570)
m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder ball composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-192 Variation: DAC-1

Lead Coplanarity

0.008 inches (0.20mm)

Weight

0.4 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.25 1.40 1.55
Al 0.30 0.40 0.50
A2 0.75 1.00 1.25
A3 0.65 0.70 0.75

D 11.00 BSC

E 11.00 BSC
b 0.45 0.50 0.55

e 1.00 BSC

© September 2010  Altera Corporation

Altera Device Package Information Datasheet



106

Altera Device Package Information Datasheet

Package Outline
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100-Pin Micro FineLine Ball-Grid Array (MBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference M

Package Acronym MBGA
Substrate Material BT

Solder Ball Composition

Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-195 Variation: AC

Lead Coplanarity

0.003 inch (0.08mm)

Weight

0.1 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.20
A1 0.15 — —
A2 — — 1.00
A3 0.60 REF
D 6.00 BSC
E 6.00 BSC
b 0.25 0.30 0.35
e 0.50 BSC
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Package Outline
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100-Pin Plastic Quad Flat Pack (PQFP)—Wire Bond

All dimensions and tolerances conform to ASME Y14.5M — 1994.
Controlling dimension is in millimeters.

Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on the
package surface.

Package Information

Description Specification
Ordering Code Reference Q

Package Acronym PQFP
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-022 Variation: GC-1

Lead Coplanarity

0.004 inches (0.10mm)

Weight

1.9 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 3.40
A1 0.25 — 0.50
A2 2.50 2.70 2.90
D 17.20 BSC
D1 14.00 BSC
E 23.20 BSC
E1 20.00 BSC
L 0.73 0.88 1.03
L1 1.60 REF
S 0.20 — —
b 0.22 — 0.40
c 0.11 — 0.23
e 0.65 BSC
0 0° — 7°
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Package Outline
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100-Pin Plastic Thin Quad Flat Pack (TQFP)—Wire Bond

All dimensions and tolerances conform to ASME Y14.5M — 1994.
Controlling dimension is in millimeters.

Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification
Ordering Code Reference T

Package Acronym TQFP
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-026 Variation: AED

Lead Coplanarity

0.003 inches (0.08mm)

Weight

0.6 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 1.20
A1 0.05 — 0.15
A2 0.95 1.00 1.05
D 16.00 BSC
D1 14.00 BSC
E 16.00 BSC
E1 14.00 BSC
L 0.45 0.60 0.75
L1 1.00 REF
S 0.20 — —
b 0.17 0.22 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 7°
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Package Outline
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144-Pin Plastic Enhanced Quad Flat Pack (EQFP)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference E

Package Acronym EQFP
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-026 Variation: BFB

Lead Coplanarity

0.003 inches (0.08mm)

Weight

1.19 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.60
A1 0.05 — 0.15
A2 1.35 1.40 1.45
D 22.00 BSC
D1 20.00 BSC
D2 4.00 — —
E 22.00 BSC
E1 20.00 BSC
E2 4.00 — —
L 0.45 0.60 0.75
L1 1.00 REF
S 0.20 — —
b 0.17 0.22 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 7°
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Package Outline
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144-Pin Plastic Enhanced Quad Flat Pack (EQFP)—Wire Bond (EP3C10)
m All dimensions and tolerances conform to ASME Y14.5M — 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference E

Package Acronym EQFP

Leadframe Material Copper

Lead Finish (Plating) Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference MS-026 Variation: BFB-HD

Lead Coplanarity 0.003 inches (0.08mm)

Weight 1.3 9 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.45 1.55 1.65
A1 0.05 0.10 0.15
A2 1.30 1.45 1.60
D 22.00 BSC
D1 20.00 BSC
D2 5.25 5.40 5.55
E 22.00 BSC
E1 20.00 BSC
E2 5.25 5.40 5.55
L 0.45 0.60 0.75
L1 1.00 REF
S 0.20 — —
b 0.17 0.22 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 7°
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Package Outline
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144-Pin Plastic Enhanced Quad Flat Pack (EQFP)—Wire Bond—(EP3C16)
m All dimensions and tolerances conform to ASME Y14.5M — 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference E

Package Acronym EQFP

Leadframe Material Copper

Lead Finish (Plating) Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference MS-026 Variation: BFB-HD

Lead Coplanarity 0.003 inches (0.08mm)

Weight 1.3 9 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.45 1.55 1.65
A1 0.05 0.10 0.15
A2 1.30 1.45 1.60
D 22.00 BSC
D1 20.00 BSC
D2 6.45 6.60 6.75
E 22.00 BSC
E1 20.00 BSC
E2 6.45 6.60 6.75
L 0.45 0.60 0.75
L1 1.00 REF
S 0.20 — —
b 0.17 0.22 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 7°
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Package Outline
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144-Pin Plastic Enhanced Quad Flat Pack (EQFP)—Wire Bond—(EP3C25)
m All dimensions and tolerances conform to ASME Y14.5M — 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference E

Package Acronym EQFP

Leadframe Material Copper

Lead Finish (Plating) Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference MS-026 Variation: BFB-HD

Lead Coplanarity 0.003 inches (0.08mm)

Weight 1.3 9 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.45 1.55 1.65
A1 0.05 0.10 0.15
A2 1.30 1.45 1.60
D 22.00 BSC
D1 20.00 BSC
D2 6.55 6.70 6.85
E 22.00 BSC
E1 20.00 BSC
E2 6.55 6.70 6.85
L 0.45 0.60 0.75
L1 1.00 REF
S 0.20 — —
b 0.17 0.22 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 7°
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Package Outline
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144-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-192 Variation: AAD-1

Lead Coplanarity

0.008 inches (0.20mm)

Weight

0.8 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 2.20
A1 0.30 — —
A2 0.25 — 1.80
A3 0.70 REF
D 13.00 BSC
E 13.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline
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144-Pin Micro FineLine Ball-Grid Array (MBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference M

Package Acronym MBGA
Substrate Material BT

Solder Ball Composition

Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-195 Variation: AD

Lead Coplanarity

0.003 inch (0.08mm)

Weight

0.1 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.20
A1 0.15 — —
A2 — — 1.00
A3 0.60 REF
D 7.00BSC
E 7.00BSC
b 0.25 0.30 0.35
e 0.50 BSC
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Package Outline
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144-Pin Plastic Thin Quad Flat Pack (TQFP)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M — 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference T

Package Acronym TQFP

Leadframe Material Copper

Lead Finish (Plating) Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference MS-026 Variation: BFB

Lead Coplanarity 0.003 inches (0.08mm)

Weight 1.1 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.60
A1 0.05 — 0.15
A2 1.35 1.40 1.45
D 22.00 BSC
D1 20.00 BSC
E 22.00 BSC
E1 20.00 BSC
L 0.45 0.60 0.75
L1 1.00 REF
S 0.20 — —
b 0.17 0.22 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 7°
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148-Pin Quad Flat No-Lead Package (QFN)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

L=~ This QFN s designed for use in thin PCB only (0.8mm or 32mils). It is not
recommended for PCB above 0.8-mm or 32-mils thick.

Package Information

Description

Specification

Ordering Code Reference N

Package Acronym QFN
Substrate Material Tape

Solder Ball Composition Pb-free: NiAu

JEDEC Outline Reference

MO-247 Variation: BWQQB

Lead Coplanarity

0.003 inches (0.08mm)

Weight

0.6 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 0.70 0.75 0.80
A1 0.00 0.01 0.05

D 11.00 BSC
D1 8.35 8.40 8.45
D2 6.85 6.90 6.95

E 11.00 BSC
E1 8.35 8.40 8.45
E2 5.65 5.70 5.75
L 0.25 0.30 0.35
L1 0.05 0.10 0.15

eT 0.50 BSC

eR 0.65BSC
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Package Outline
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148-Pin Quad Flat No-Lead Package (QFN)—Wire Bond—(EP4CGX15)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.
m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

L=~ The area defined by D2/E2 is a GND Pad and must be connected to PCB GND. The
heavily-hatched lines surrounding the GND pad are VCC Bus. Do not connect the
VCC Bus to PCB.

'~ This QFN is designed for use in thin PCB only (0.8mm or 32mils). It is not
recommended for PCB above 0.8-mm or 32-mils thick.

Package Information

Description Specification

Ordering Code Reference N

Package Acronym QFN

Substrate Material Tape

Solder Ball Composition Pb-free: NiAu

JEDEC Outline Reference MO-247 Variation: BWQQB
Lead Coplanarity 0.003 inches (0.08mm)
Weight 0.6 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 0.70 0.75 0.80
Al 0.00 0.01 0.05
D 11.00 BSC
D1 8.35 8.40 8.45
D2 6.85 6.90 6.95
E 11.00 BSC
E1 8.35 8.40 8.45
E2 5.65 5.70 5.75
L 0.25 0.30 0.35
L1 0.05 0.10 0.15
d 0.20 0.25 0.30
eR 0.65BSC
eT 0.50 BSC
k 0.20 — —
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Package Outline
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160-Pin Ceramic Pin-Grid Array (PGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in inches.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference G

Package Acronym PGA
Leadframe Material Alloy 42

Lead Finish Gold Over Nickel Plate
JEDEC Outline Reference MO-067 Variation: AG
Lead Coplanarity N/A

Weight 19.9 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A 0.160 0.190 0.220

A1 0.050 TYP
A2 0.120 0.140 0.160
D 1.540 1.560 1.580
E 1.540 1.560 1.580

L 0.130 TYP
b 0.016 0.018 0.020

e 0.100 BSC
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Package Outline
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160-Pin Plastic Quad Flat Pack (PQFP)—Wire Bond

All dimensions and tolerances conform to ASME Y14.5M — 1994.
Controlling dimension is in millimeters.

Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference Q

Package Acronym PQFP

Leadframe Material Copper

Lead Finish (Plating) Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference MS-022 Variation: DD-1

Lead Coplanarity 0.004 inches (0.10mm)

Weight 6.2 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 410
A1 0.25 — 0.50
A2 3.20 3.40 3.60
D 31.20 BSC
D1 28.00 BSC
E 31.20BSC
E1 28.00 BSC
L 0.50 — 1.03
L1 1.60 REF
S 0.20 — —
b 0.22 — 0.40
c 0.09 — 0.23
e 0.65BSC
0 0° — 7°
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Package Outline
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164-Pin Micro FineLine Ball-Grid Array (MBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference M

Package Acronym MBGA
Substrate Material BT

Solder Ball Composition

Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-195 Variation: AE

Lead Coplanarity

0.003 inch (0.08mm)

Weight

0.2 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.20
A1 0.15 — —
A2 — — 1.00
A3 0.60 REF
D 8.00BSC
E 8.00 BSC
b 0.25 0.30 0.35
e 0.50 BSC
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Package Outline
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164-Pin Micro FineLine Ball-Grid Array (MBGA)—Wire Bond (EP3C16)
m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference M

Package Acronym MBGA
Substrate Material BT

Solder Ball Composition

Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-195 Variation: AE

Lead Coplanarity

0.003 inch (0.08mm)

Weight

0.2 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 0.90 1.05 1.20
A1 0.15 0.20 0.25
A2 0.65 0.85 1.05
A3 0.55 0.60 0.65
D 8.00BSC
E 8.00 BSC
b 0.25 0.30 0.35
e 0.50 BSC
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Package Outline
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169-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-192 Variation: DBE-1

Lead Coplanarity

0.005 inches (0.12mm)

Weight

0.99 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.25 1.40 1.55
Al 0.30 0.35 0.40
A2 0.85 1.05 1.25
A3 0.60 0.70 0.80

D 14.00 BSC

E 14.00 BSC
b 0.45 0.50 0.55

e 1.00 BSC
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Package Outline
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169-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference U

Package Acronym UBGA

Substrate Material BT

Solder Ball Composition Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDECG Outline Reference MO0-216 Variation: BAF-1

Lead Coplanarity 0.005 inches (0.12mm)

Weight 0.6 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 1.70
A1 0.20 — —
A2 0.65 — —
A3 0.70 TYP
D 11.00 BSC
E 11.00 BSC
b 0.40 0.50 0.60
e 0.80BSC
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Package Outline
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192-Pin Ceramic Pin-Grid Array (PGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in inches.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference G

Package Acronym PGA
Leadframe Material Alloy 42

Lead Finish Gold Over Nickel Plate
JEDEC Outline Reference MO-067 Variation: AJ
Lead Coplanarity N/A

Weight 21.0 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A 0.167 0.192 0.217

A1 0.050 TYP
A2 0.127 0.142 0.157
D 1.740 1.760 1.780
E 1.740 1.760 1.780

L 0.130 TYP
b 0.016 0.018 0.020

e 0.100 BSC
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Package Outline
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208-Pin Plastic Quad Flat Pack (PQFP)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot in its proximity on package surface.

Package Information

Description Specification

Ordering Code Reference Q

Package Acronym PQFP

Lead Material Copper

Lead Finish (Plating) Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference MS-029 Variation: FA-1

Lead Coplanarity 0.003 inches (0.08 mm)

Weight 6.3 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 410
A1 0.25 — 0.50
A2 3.20 3.40 3.60
D 30.60 BSC
D1 28.00 BSC
E 30.60 BSC
E1 28.00 BSC
L 0.50 0.60 0.75
L1 1.30 REF
S 0.20 — —
b 0.17 — 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 8°
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208-Pin Power Quad Flat Pack (RQFP)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M — 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference R

Package Acronym RQFP

Leadframe Material Copper

Lead Finish (Plating) Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference MS-029 Variation: FA-1

Lead Coplanarity 0.003 inches (0.08mm)

Weight 11.0 g (Typ.) or6.4 g (Typ.) (1)

Moisture Sensitivity Level Printed on moisture barrier bag

Note:

(1) The lighter weight is due to the change in heat slug material used (from nickel-plated copper to anodized
aluminum). Refer to PCN1002.

Package Outline Dimension Table
Millimeters
Symbol

Min. Nom. Max.
A — — 4.10
A1 0.25 — 0.50
A2 3.20 3.40 3.60
D 30.60 BSC
D1 28.00 BSC
E 30.60 BSC
E1 28.00 BSC
L 0.45 0.60 0.75
L1 1.30 REF
S 0.20 — —
b 0.17 — 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 8°
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Package Outline
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232-Pin Ceramic Pin-Grid Array (PGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in inches.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference G

Package Acronym PGA
Leadframe Material Alloy 42

Lead Finish Gold Over Nickel Plate
JEDEC Outline Reference MO-067 Variation: AJ
Lead Coplanarity N/A

Weight 25.5 ¢ (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A 0.174 0.192 0.210

A1 0.050 TYP
A2 0.134 0.142 0.150
D 1.740 1.760 1.780
E 1.740 1.760 1.780

L 0.130 TYP
b 0.016 0.018 0.020

e 0.100 BSC
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Package Outline
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240-Pin Plastic Quad Flat Pack (PQFP)—Wire Bond

All dimensions and tolerances conform to ASME Y14.5M — 1994.
Controlling dimension is in millimeters.

Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification
Ordering Code Reference Q

Package Acronym PQFP
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-029 Variation: GA

Lead Coplanarity

0.003 inches (0.08mm)

Weight

8.0 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 4.10
A1 0.25 — 0.50
A2 3.20 3.40 3.60
D 34.60 BSC
D1 32.00 BSC
E 34.60 BSC
E1 32.00 BSC
L 0.45 0.60 0.75
L1 1.30 REF
S 0.20 — —
b 0.17 — 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 8°
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240-Pin Power Quad Flat Pack (RQFP)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M — 1994.
m Controlling dimension is in millimeters.

m Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference R

Package Acronym RQFP

Leadframe Material Copper

Lead Finish (Plating) Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference MS-029 Variation: GA

Lead Coplanarity 0.003 inches (0.08mm)

Weight 15.4 g (Typ.) or 8.5 g (Typ.) (1)

Moisture Sensitivity Level Printed on moisture barrier bag

Note:

(1) The lighter weight is due to the change in heat slug material used (from nickel-plated copper to anodized
aluminum). Refer to PCN1002.

Package Outline Dimension Table
Millimeters
Symbol

Min. Nom. Max.
A — — 4.10
A1 0.25 — 0.50
A2 3.20 3.40 3.60
D 34.60 BSC
D1 32.00 BSC
E 34.60 BSC
E1 32.00 BSC
L 0.45 0.60 0.75
L1 1.30 REF
S 0.20 — —
b 0.17 — 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 8°
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256-Pin Ball-Grid Array (BGA), Option 1—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference B

Package Acronym BGA
Substrate Material BT or tape

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-192 Variation: BAL-2

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

4.8 9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.70
A1 0.35 — —
A2 0.25 — 1.10
D 27.00 BSC
E 27.00 BSC
b 0.60 0.75 0.90
e 1.27 BSC

© September 2010  Altera Corporation

Altera Device Package Information Datasheet



Altera Device Package Information Datasheet

156

Package Outline
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256-Pin Plastic Ball-Grid Array (BGA), Option 2—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: BAL-2

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

2.2 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 2.60
A1 0.35 — —
A2 — — 2.20
A3 — — 1.80
D 27.00 BSC
E 27.00 BSC
b 0.60 0.75 0.90
e 1.27 BSC
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256-Pin FineLine Ball-Grid Array (FBGA), Option 1—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

L=~ This POD is applicable to F256 packages of all products except Cyclone II, Cyclone III,
and Cyclone IV, which are assembled in Option 2 package outlines.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAF-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

1.5g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 2.20
A1 0.30 — —
A2 — — 1.80
A3 0.70 REF
D 17.00 BSC
E 17.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline
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256-Pin FineLine Ball-Grid Array (FBGA), Option 2—Thin—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.
m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on the

package surface.

L=~ This POD is applicable to F256 packages of the Cyclone II, Cyclone III, and Cyclone IV
products only.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC OQutline Reference MO-192 Variation: DAF-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 1.5g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 155
A 0.25 — —
A2 1.05 REF
A3 — | — | 0.80
D 17.00 BSC
E 17.00 BSC
b 0.45 | 0.50 | 0.5
; 1.00 BSC
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Package Outline
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256-Pin Micro FineLine Ball-Grid Array (MBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference M

Package Acronym MBGA
Substrate Material BT

Solder Ball Composition

Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-195 Variation: BH

Lead Coplanarity

0.003 inch (0.08mm)

Weight

0.3 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table
Millimeters
Symbol

Min. Nom. Max.
A — — 1.20
A1 0.15 — —
A2 — — 1.00
A3 0.60 REF
D 11.00 BSC
E 11.00 BSC
b 0.25 0.30 0.35
e 0.50 BSC
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Package Outline
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256-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference u

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAJ-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

0.8 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 1.55
A1 0.20 — —
A2 0.65 — —
A3 0.80 TYP
D 14.00 BSC
E 14.00 BSC
b 0.40 0.50 0.60
e 0.80BSC

© September 2010  Altera Corporation

Altera Device Package Information Datasheet




166 Altera Device Package Information Datasheet

Package Outline
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256-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond—Thin (EP3C10)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference u

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAJ-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

0.7 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.20 1.35 1.50
A1 0.35 0.40 0.45
A2 0.75 0.95 1.15
A3 0.65 0.70 0.75
D 14.00 BSC
E 14.00 BSC
b 0.40 0.50 0.60
e 0.80BSC
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Package Outline
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256-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond—Thin (EP3C16)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference U
Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAJ-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

0.7 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.20 1.35 1.50
A1 0.35 0.40 0.45
A2 0.75 0.95 1.15
A3 0.65 0.70 0.75

D 14.00 BSC

E 14.00 BSC
b 0.40 0.50 0.60

e 0.80BSC
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Package Outline
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256-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond—Thin (EP3C25)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference U
Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAJ-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

0.7 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.20 1.35 1.50
A1 0.35 0.40 0.45
A2 0.75 0.95 1.15
A3 0.65 0.70 0.75

D 14.00 BSC

E 14.00 BSC
b 0.40 0.50 0.60

e 0.80BSC
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Package Outline
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256-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—Thin (EP3C10)

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO0-192 Variation: DAF-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

1.0 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.35 1.45 1.55
A1 0.30 0.40 0.50
A2 0.85 1.05 1.25
A3 0.65 0.70 0.75
D 17.00 BSC
E 17.00 BSC
b 0.45 0.50 0.55
e 1.00 BSC
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Package Outline
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256-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—Thin (EP3C16)

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO0-192 Variation: DAF-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

1.0 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.35 1.45 1.55
A1 0.30 0.40 0.50
A2 0.85 1.05 1.25
A3 0.65 0.70 0.75
D 17.00 BSC
E 17.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline
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256-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—Thin (EP3C25)

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO0-192 Variation: DAF-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

1.0 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.35 1.45 1.55
A1 0.30 0.40 0.50
A2 0.85 1.05 1.25
A3 0.65 0.70 0.75
D 17.00 BSC
E 17.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline
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280-Pin Ceramic Pin-Grid Array (PGA)—Wire Bond

All dimensions and tolerances conform to ASME Y14.5M — 1994.
Controlling dimension is in inches.

Pin A1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference G

Package Acronym PGA

Leadframe Material Alloy 42

Lead Finish Gold Over Nickel Plate

JEDEC Outline Reference MO-067 Variation: AL

Lead Coplanarity N/A

Weight 29.5 ¢ (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A 0.165 0.185 0.205

Al 0.050 TYP
A2 0.125 0.135 0.145
D 1.940 1.960 1.980
E 1.940 1.960 1.980

L 0.130 TYP
b 0.016 0.018 0.020

e 0.100 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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304-Pin Power Quad Flat Pack (RQFP)—Wire Bond

All dimensions and tolerances conform to ASME Y14.5M — 1994.
Controlling dimension is in millimeters.

Pin 1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification
Ordering Code Reference R

Package Acronym RQFP
Leadframe Material Copper

Lead Finish (Plating)

Regular: 85Sn:15Pb (Typ.)
Pb-free: Matte Sn

JEDEC Outline Reference

MS-029 Variation: JA

Lead Coplanarity

0.003 inches (0.08mm)

Weight

26.1 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 4.50
A1 0.25 — 0.50
A2 3.55 3.80 4.05
D 4260 BSC
D1 40.00 BSC
E 42.60 BSC
E1 40.00 BSC
L 0.45 0.60 0.75
L1 1.30 REF
S 0.20 — —
b 0.17 — 0.27
c 0.09 — 0.20
e 0.50 BSC
0 0° 3.5° 8°
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Package Outline
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324-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—O0ption 1

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAG-1

Lead Coplanarity

0.008 inches (0.20mm)

Weight

1.4 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 2.20
A1 0.30 — —
A2 — — 1.80
A3 0.70 REF
D 19.00 BSC
E 19.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline
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324-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—O0ption 2

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-192 Variation: DAG-1

Lead Coplanarity

0.005 inches (0.12mm)

Weight

1.2 9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.25 1.40 1.55
A1 0.30 0.35 0.40
A2 0.85 1.05 1.25
A3 0.60 0.70 0.80
D 19.00 BSC
E 19.00 BSC
b 0.45 0.50 0.55
e 1.00 BSC
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Package Outline
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324-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond (EP3C25)

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAG-1

Lead Coplanarity

0.008 inches (0.20mm)

Weight

1.4 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.60 1.75 1.90
A1 0.40 0.50 0.60
A2 1.00 1.25 1.50
A3 0.65 0.70 0.75

D 19.00 BSC

E 19.00 BSC
b 0.50 0.60 0.70

e 1.00 BSC
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Package Outline
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324-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond (EP3C40)

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAG-1

Lead Coplanarity

0.008 inches (0.20mm)

Weight

1.4 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.60 1.75 1.90
A1 0.40 0.50 0.60
A2 1.00 1.25 1.50
A3 0.65 0.70 0.75

D 19.00 BSC

E 19.00 BSC
b 0.50 0.60 0.70

e 1.00 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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356-Pin Ball-Grid Array (BGA)—Wire Bond

All dimensions and tolerances conform to ASME Y14.5M — 1994.
Controlling dimension is in millimeters.

Pin A1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference B

Package Acronym BGA

Substrate Material BT or tape

Solder Ball Composition Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MO-192 Variation: BAR-2

Lead Coplanarity 0.008 inches (0.20mm)

Weight 7.79 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 1.70
A1 0.35 — —
A2 0.25 — 1.10
D 35.00 BSC
E 35.00 BSC
b 0.60 0.75 0.90
e 1.27 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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358-Pin Ultra FineLine Ball-Grid Array (UBGA)—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference U
Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 635n:37Pb (Typ.)

Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAM-1

Lead Coplanarity

0.008 inches (0.20mm)

Weight 1.3 9 (Typ.)
Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A - - 1.70
A1 0.25 - -
A2 0.80 - 1.10
A3 0.80 TYP
D 17.00 BSC
E 17.00 BSC
b 0.40 0.50 0.60
e 0.80 BSC
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Package Outline
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358-Pin Ultra FineLine Ball-Grid Array (UBGA)—Flip Chip—Lidless (EP2AGX45)

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference U

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO0-216 Variation: BAM-1

Lead Coplanarity

0.008 inches (0.20mm)

Weight

0.9g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table
Millimeters
Symbol
Min. Nom. Max.
A 1.30 1.55 1.80
A1 0.30 0.35 0.40
A2 0.90 1.20 1.50
A3 0.35 0.55 0.75
D 17.00 BSC
D1 11.10 (Typ.)
E 17.00 BSC
E1 10.50 (Typ.)
b 0.40 0.50 | 0.60
e 0.80 BSC
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Package Outline
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TOP VIEW

Pin A1
Corner

18 16 14 12 10
19 17 15 13 1

20

0000000 OOOOOOOOOOOOO
0000000 OOOOOOOOOOOOO

0000000 OOOOOOOOOOOOO W

0000000000000 0000OOY

00000000 O 00000000
00000 00000
O0O0O00O0 0OO0O0OO0O0OO 000000
00000 Q00000 O000O0
00000 000000 00000
0000000000 OOOOOOOOOO
O0O0O00O0 O0O0OOO0OOO0O0O0O0OO0OO0
00000 000000 00000

OOOOOOOOOOOOOOOOOOO@\\»V

OO0OO0O0O00 O0O0OO0O0OO O0OO0O0O0OO0

00000
000000

Q00000 00000

000000

000000000 OOOOOOOOOOO w

0000000000000 0000000
0000000000000 0000000
000$PO000000000000000

k-

ID

O\ Pin Al

A ——
A2 —
A3

© September 2010  Altera Corporation

Altera Device Package Information Datasheet



Altera Device Package Information Datasheet

197

358-Pin Ultra FineLine Ball-Grid Array (UBGA)—Flip Chip—Lidless (EP2AGX65)

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference U

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO0-216 Variation: BAM-1

Lead Coplanarity

0.008 inches (0.20mm)

Weight

0.9g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table
Millimeters
Symbol
Min. Nom. Max.
A 1.30 1.55 1.80
A1 0.30 0.35 0.40
A2 0.90 1.20 1.50
A3 0.35 0.55 0.75
D 17.00 BSC
D1 11.10 (Typ.)
E 17.00 BSC
E1 10.50 (Typ.)
b 0.40 0.50 | 0.60
e 0.80 BSC
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Package Outline
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TOP VIEW
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400-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAH-1

Lead Coplanarity

0.008 inches (0.20mm)

Weight

2.3 9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeteres
Symbol
Min. Nom. Max.
A — — 2.20
A1 0.30 — —
A2 — — 1.80
A3 0.80 REF
D 21.00 BSC
E 21.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline

BOTTOM VIEW

TOP VIEW
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403-Pin Ceramic Pin-Grid Array (PGA)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in inches.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference G

Package Acronym PGA

Leadframe Material Alloy 42

Lead Finish Gold Over Nickel Plate

JEDEC Outline Reference MO-128 Variation: AL

Lead Coplanarity N/A

Weight 47.7.9(Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table
Inches
Symbol

Min. Nom. Max.
A 0.157 0.180 0.203

Al 0.050 TYP
A2 0.117 0.130 0.143
D 1.940 1.960 1.980
E 1.940 1.960 1.980

L 0.130 TYP
b 0.016 0.018 0.020

e 0.100 BSC
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Package Outline
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484-Pin FineLine Ball-Grid Array (FBGA), Option 1—Flip Chip

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on the

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAJ-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

6.8 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 23.00 BSC
E 23.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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484-Pin FineLine Ball-Grid Array (FBGA), Option 2—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAJ-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

2.6 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 2.60
A1 0.30 — —
A2 — — 2.20
A3 — — 1.80
D 23.00 BSC
E 23.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline
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484-Pin FineLine Ball-Grid Array (FBGA), Option 3—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAJ-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

2.6 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 2.60
A1 0.30 — —
A2 — — 2.20
A3 — — 1.80
D 23.00 BSC
E 23.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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484-Pin FineLine Ball-Grid Array (FBGA), Option 4—Flip Chip

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAJ-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

5.3 9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 23.00 BSC
D1 17.00 BSC
E 23.00 BSC
E1 17.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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484-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—OMPAC (EP3C16)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAJ-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 2.3 9 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.10 2.25 2.40
A1 0.40 0.50 0.60
A2 1.50 1.75 2.00
A3 1.05 1.15 1.25
D 23.00 BSC
E 23.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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484-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—OMPAC (EP3C40)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAJ-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 2.3 9 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.10 2.25 2.40
A1 0.40 0.50 0.60
A2 1.50 1.75 2.00
A3 1.05 1.15 1.25
D 23.00 BSC
E 23.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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484-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—OMPAGC (EP3C55)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAJ-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 2.3 9 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.10 2.25 2.40
A1 0.40 0.50 0.60
A2 1.50 1.75 2.00
A3 1.05 1.15 1.25
D 23.00 BSC
E 23.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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484-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—OMPAC (EP3C80)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAJ-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 2.3 9 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.10 2.25 2.40
A1 0.40 0.50 0.60
A2 1.50 1.75 2.00
A3 1.05 1.15 1.25
D 23.00 BSC
E 23.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC

© September 2010  Altera Corporation Altera Device Package Information Datasheet



218 Altera Device Package Information Datasheet
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484-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—OMPAC (EP3C120)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAJ-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 2.3 9 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.10 2.25 2.40
A1 0.40 0.50 0.60
A2 1.50 1.75 2.00
A3 1.05 1.15 1.25
D 23.00 BSC
E 23.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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484-Pin FinelLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (HC325)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034  Variation: AAJ-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 2.39 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.10 2.30 2.50
A1 0.40 0.50 0.60
A2 1.70 1.80 1.90
A3 0.75 0.85 0.95
D 23.00 BSC
D1 11.00 (Typ)
E 23.00BSC
E1 9.60 (Typ)
b 0.50 0.60 | 0.70
e 1.00 BSC
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484-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Single-Piece Lid (HC325)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAJ-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 4.7 9 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.60 2.80 3.00
A1 0.40 0.50 0.60
A2 2.00 2.30 2.60
A3 1.30 1.40 1.50
D 23.00 BSC
D1 17.00 BSC
E 23.00 BSC
E1 17.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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484-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (HC4E25)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034  Variation: AAJ-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 2.39 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.10 2.30 2.50
A1 0.40 0.50 0.60
A2 1.50 1.80 2.10
A3 0.75 0.85 0.95
D 23.00 BSC
D1 11.00 (Typ)
E 23.00BSC
E1 9.60 (Typ)
b 0.50 0.60 | 0.70
e 1.00 BSC
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m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on the

package surface.

484-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Single-Piece Lid (HC4E25)

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAJ-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

4.7 9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.60 2.80 3.00
A1 0.40 0.50 0.60
A2 2.00 2.30 2.60
A3 1.30 1.40 1.50
D 23.00 BSC
D1 17.00 BSC
E 23.00 BSC
E1 17.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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484-Pin Hybrid FineLine Ball-Grid Array (HBGA)—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference H

Package Acronym HBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAL-1

Lead Coplanarity 0.008 inches (0.20mm)

Weight 11.3 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 27.00 BSC
E 27.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline
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484-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference u

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAP-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

1.6 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 2.20
A1 0.20 — —
A2 0.65 — —
A3 0.95TYP
D 19.00 BSC
E 19.00 BSC
b 0.40 0.50 0.60
e 0.80BSC
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484-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond (EP3CLS100)

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference u

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAP-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

1.5¢9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.75 1.90 2.05
A1 0.30 0.40 0.50
A2 1.25 1.50 1.75
A3 0.90 0.95 1.00
D 19.00 BSC
E 19.00 BSC
b 0.40 0.50 0.60
e 0.80BSC
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Package Outline
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484-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond (EP3C16)

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference u

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAP-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

1.5¢9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.75 1.90 2.05
A1 0.30 0.40 0.50
A2 1.25 1.50 1.75
A3 0.90 0.95 1.00
D 19.00 BSC
E 19.00 BSC
b 0.40 0.50 0.60
e 0.80BSC
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484-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond (EP3C40)

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference u

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAP-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

1.5¢9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.75 1.90 2.05
A1 0.30 0.40 0.50
A2 1.25 1.50 1.75
A3 0.90 0.95 1.00
D 19.00 BSC
E 19.00 BSC
b 0.40 0.50 0.60
e 0.80BSC
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484-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond (EP3C55)

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference u

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAP-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

1.5¢9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.75 1.90 2.05
A1 0.30 0.40 0.50
A2 1.25 1.50 1.75
A3 0.90 0.95 1.00
D 19.00 BSC
E 19.00 BSC
b 0.40 0.50 0.60
e 0.80BSC
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484-Pin Ultra FineLine Ball-Grid Array (UBGA)—Wire Bond (EP3C80)

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference u

Package Acronym UBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MO-216 Variation: BAP-2

Lead Coplanarity

0.005 inches (0.12mm)

Weight

1.5¢9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.75 1.90 2.05
A1 0.30 0.40 0.50
A2 1.25 1.50 1.75
A3 0.90 0.95 1.00
D 19.00 BSC
E 19.00 BSC
b 0.40 0.50 0.60
e 0.80BSC

© September 2010  Altera Corporation

Altera Device Package Information Datasheet



242 Altera Device Package Information Datasheet

Package Outline
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503-Pin Ceramic Pin-Grid Array (PGA)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in inches.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference G

Package Acronym PGA

Leadframe Material Alloy 42

Lead Finish Gold Over Nickel Plate

JEDEC Outline Reference MO-128 Variation: AN

Lead Coplanarity N/A

Weight 59.0 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A — - 0.205
A1 0.050 TYP
A2 — — 0.145
D 2.245 2.260 2.275
E 2.245 2.260 2.275
L 0.130 TYP
b 0.016 0.018 0.020
e 0.100 BSC
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Package Outline
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572-Pin FineLine Ball-Grid Array (FBGA)—Option 1, Flip Chip

m All dimensions and tolerances conform to ASME Y14.5M — 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on the

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAK-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

5.9 ¢ (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 25.00 BSC
D1 19.00 BSC
E 25.00 BSC
E1 19.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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572-Pin FineLine Ball-Grid Array (FBGA)—Option 2, Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on the
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAK-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 3.19 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.80 2.30 2.80
A1 0.40 0.50 0.60
A2 1.40 1.80 2.20
A3 0.80 0.90 1.00
D 25.00 BSC
D1 Die Size (Device-Dependant)
E 25.00 BSC
E1 Die Size (Device-Dependant)
b 0.50 | 0.60 | 0.70
e 1.00 BSC
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572-Pin FineLine Ball-Grid Array (FBGA)—Lidless—Flip Chip (EP2AGX45)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on the
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAK-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 1.8 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 1.80 2.00 2.20
A1 0.40 0.50 0.60
A2 1.20 1.50 1.80
A3 0.90 0.95 1.00
D 25.00 BSC
D1 11.10 (Typ.)
E 25.00 BSC
E1 10.50 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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572-Pin FineLine Ball-Grid Array (FBGA)—Lidless—Flip Chip (EP2AGX65)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on the
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAK-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 1.8 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 1.80 2.00 2.20
A1 0.40 0.50 0.60
A2 1.20 1.50 1.80
A3 0.90 0.95 1.00
D 25.00 BSC
D1 11.10 (Typ.)
E 25.00 BSC
E1 10.50 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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572-Pin FineLine Ball-Grid Array (FBGA)—Lidless—Flip Chip (EP2AGX95)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on the
package surface.

Package Information
Description Specification
Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT
Solder Ball Composition Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)
JEDEC Outline Reference MS-034 Variation: AAK-1
Lead Coplanarity 0.008 inches (0.20 mm)
Weight 2.2 (Typ.)
Moisture Sensitivity Level Printed on moisture barrier bag
Package Outline Dimension Table
Millimeters
Symbol
Min. Nom. Max.
A 1.80 2.00 2.20
A1 0.40 0.50 0.60
A2 1.20 1.50 1.80
A3 0.75 0.85 0.95
D 25.00 BSC
D1 13.40 (Typ.)
E 25.00 BSC
E1 13.10 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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Package Outline
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572-Pin FineLine Ball-Grid Array (FBGA)—Lidless—Flip Chip (EP2AGX125)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on the
package surface.

Package Information
Description Specification
Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT
Solder Ball Composition Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)
JEDEC Outline Reference MS-034 Variation: AAK-1
Lead Coplanarity 0.008 inches (0.20 mm)
Weight 2.2 (Typ.)
Moisture Sensitivity Level Printed on moisture barrier bag
Package Outline Dimension Table
Millimeters
Symbol
Min. Nom. Max.
A 1.80 2.00 2.20
A1 0.40 0.50 0.60
A2 1.20 1.50 1.80
A3 0.75 0.85 0.95
D 25.00 BSC
D1 13.40 (Typ.)
E 25.00 BSC
E1 13.10 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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Package Outline
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599-Pin Ceramic Pin-Grid Array (PGA)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in inches.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference G

Package Acronym PGA

Leadframe Material Alloy 42

Lead Finish Gold over Nickel Plate

JEDEC Outline Reference MO-128 Variation: AP

Lead Coplanarity N/A

Weight 69.0 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table
Inches
Symbol

Min. Nom. Max.
A — — 0.205

A1 0.050 TYP
A2 — — 0.145
D 2.445 2.460 2.475
E 2.445 2.460 2.475

L 0.130 TYP
b 0.016 0.018 0.020

e 0.100 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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600-Pin Ball-Grid Array (BGA)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference B

Package Acronym BGA

Substrate Material BT or tape

Solder Ball Composition Regular: 635n:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDECG Outline Reference MO-192 Variation: BAW-1

Lead Coplanarity 0.008 inches (0.20mm)

Weight 12.0 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 2.00
A1 0.35 — —
A2 0.25 — 1.10
D 45.00 BSC
E 45.00 BSC
b 0.60 0.75 0.90
e 1.27 BSC
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652-Pin Ball-Grid Array (BGA), Option 1—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference B

Package Acronym BGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034  Variation: BAW-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 23.8 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table
Millimeters
Symbol

Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 45.00 BSC
E 45.00 BSC
b 0.60 0.75 0.90
e 1.27 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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652-Pin Plastic Ball-Grid Array (BGA), Option 2—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: BAW-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

159 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 3.20
A1 0.35 — —
A2 — — 2.80
A3 — — 2.40

D 45.00 BSC

E 45.00 BSC
b 0.60 0.75 0.90

e 1.27 BSC
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Package Outline
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652-Pin Plastic Ball-Grid Array (BGA), Option 3—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference B

Package Acronym BGA

Substrate Material BT or tape

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MO-192 Variation: BAW-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 15.1 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table
Millimeters
Symbol

Min. Nom. Max.
A — — 2.00
A1 0.35 — —
A2 0.25 — 1.10

D 45.00 BSC

E 45.00 BSC
b 0.60 0.75 0.90

e 1.27 BSC
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Package Outline
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655-Pin Ceramic Pin-Grid Array (PGA)—Wire Bond
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in inches.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference G

Package Acronym PGA

Leadframe Material Alloy 42

Lead Finish Gold over Nickel Plate

JEDEC Outline Reference MO-128 Variation: AP

Lead Coplanarity N/A

Weight 749 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Inches
Symbol

Min. Nom. Max.
A — — 0.205

A1 0.050 TYP
A2 — — 0.145
D 2.445 2.460 2.475
E 2.445 2.460 2.475

L 0.130 TYP
b 0.016 0.018 0.020

e 0.100 BSC
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Package Outline
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672-Pin Plastic Ball-Grid Array (BGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: BAR-2

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

5.8 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 2.60
A1 0.35 — —
A2 — — 2.20
A3 — — 1.80
D 35.00 BSC
E 35.00 BSC
b 0.60 0.75 0.90
e 1.27 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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672-Pin FineLine Ball-Grid Array (FBGA), Option 1—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034  Variation: AAL-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 9.5¢ (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50

D 27.00 BSC

E 27.00 BSC
b 0.50 0.60 0.70

e 1.00 BSC
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672-Pin FineLine Ball-Grid Array (FBGA), Option 2—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAL-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

3.8 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 2.60
A1 0.30 — —
A2 — — 2.20
A3 — — 1.80

D 27.00 BSC

E 27.00 BSC
b 0.50 0.60 0.70

e 1.00 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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672-Pin FineLine Ball-Grid Array (FBGA), Option 3—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAL-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

3.9¢9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 2.60
A1 0.30 — —
A2 — — 2.20
A3 — — 1.80

D 27.00 BSC

E 27.00 BSC
b 0.50 0.60 0.70

e 1.00 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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672-Pin FineLine Ball-Grid Array (FBGA), Option 4—Flip Chip

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAL-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

7.1g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 27.00 BSC
D1 20.00 BSC
E 27.00 BSC
E1 20.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline
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724-Pin Ball-Grid Array (BGA)—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference B

Package Acronym BGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: BAR-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 13.6 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 35.00 BSC
E 35.00 BSC
b 0.60 0.75 0.90
e 1.27 BSC
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Package Outline
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780-Pin FineLine Ball-Grid Array (FBGA), Option 1—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 10.7 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 29.00 BSC
E 29.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline

TOP VIEW BOTTOM VIEW

| | i
D 28 26 24 22 20 18 16 14 12 10 8 6 4 2 Pin Al
| 27 25 23 24 19 17 15 13 11 9 7 5 3 1 /Comer

00000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
000000000000000000000000000
000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
I 0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
1 _ _ -1 m 0000000000000000000000000000
|
|

|
|
Pin A1 ID ‘

A

0000000000000 0O00O00O000O0000000
0000000000000 0OOO0O0O0O0O0O0O0O0O0O0O0OO
0000000000000 0OOO0O0O0O0O0O0O0O0O0O0O0O0O
0000000000000 O000O0O00O0O0O0O0O0O0000
0000000000000 0O00O0O00O0O0O0O0O0O00O00
0000000000000 O000O0O000O00O0O0O00O00
0000000000000 0000000O00O00O0000
0000000000000 000O00O000O0000000 AB
0000000000000 0OO0OO0OOOOOOOO0OO |AC

0000000000000 0O0O0O0O0O0O0O0O0O0O0O0O0O0O AD
0000000000000 0OVO0O00O000000O0O00O0 |AE

0000000000000 O000O0O00O0O00O0O0O0000 AF
0000000000000 000000000O0Q000O0 (AG

OOOOROOOOOOOOOOOOOOOO??OOO AH

| s T

= c®mzr <« ®©mo >
< < 4 W £ X T M O W

Altera Device Package Information Datasheet © September 2010  Altera Corporation



Altera Device Package Information Datasheet

283

780-Pin FineLine Ball-Grid Array (FBGA), Option 2—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAM-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

4.09 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 2.60
A1 0.30 — —
A2 — — 2.20
A3 — — 1.80
D 29.00 BSC
E 29.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA), Option 3—Flip Chip

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAM-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

8.2 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 29.00 BSC
D1 21.00 BSC
E 29.00 BSC
E1 21.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA), Option 4—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 4.39(Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.80 2.30 2.80
A1 0.40 0.50 0.60
A2 1.40 1.80 2.20
A3 0.75 0.85 0.95
D 29.00 BSC
D1 Die Size (Device-Dependant)
E 29.00 BSC
E1 Die Size (Device-Dependant)
b 0.50 | 0.60 | 0.70
e 1.00 BSC
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Package Outline
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (EP2AGX45)

All dimensions and tolerances conform to ASME Y14.5M - 1994.
Controlling dimension is in millimeters.

Pin A1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 3.09 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.30 2.50 2.70
A1 0.40 0.50 0.60
A2 1.70 2.00 2.30
A3 0.90 0.95 1.00
D 29.00 BSC
D1 11.10 (Typ.)
E 29.00 BSC
E1 10.50 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (EP2AGX65)

All dimensions and tolerances conform to ASME Y14.5M - 1994.
Controlling dimension is in millimeters.

Pin A1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 3.09 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.30 2.50 2.70
A1 0.40 0.50 0.60
A2 1.70 2.00 2.30
A3 0.80 0.90 1.00
D 29.00 BSC
D1 11.10 (Typ.)
E 29.00 BSC
E1 10.50 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (EP2AGX95)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 3.19(Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.20 2.40 2.60
A1 0.40 0.50 0.60
A2 1.60 1.90 2.20
A3 0.75 0.85 0.95
D 29.00 BSC
D1 13.40 (Typ.)
E 29.00 BSC
E1 13.10 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (EP2AGX125)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 3.19(Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.20 2.40 2.60
A1 0.40 0.50 0.60
A2 1.60 1.90 2.20
A3 0.75 0.85 0.95
D 29.00 BSC
D1 13.40 (Typ.)
E 29.00 BSC
E1 13.10 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (EP2AGX190)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 3.89 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.20 2.40 2.60
A1 0.40 0.50 0.60
A2 1.60 1.90 2.20
A3 0.75 0.85 0.95
D 29.00 BSC
D1 17.20 (Typ.)
E 29.00 BSC
E1 16.60 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (EP2AGX260)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 3.89 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.20 2.40 2.60
A1 0.40 0.50 0.60
A2 1.60 1.90 2.20
A3 0.75 0.85 0.95
D 29.00 BSC
D1 17.20 (Typ.)
E 29.00 BSC
E1 16.60 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Channel Lid (EP4SE230)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 9.59 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.90 3.20 3.45
A1 0.40 0.50 0.60
A2 2.30 2.70 3.05
A3 1.45 1.55 1.65
D 29.00 BSC
E 29.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Single-Piece Lid (EP4SGX110)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 7.7.9 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.80 3.00 3.20
A1 0.40 0.50 0.60
A2 2.20 2.50 2.80
A3 1.30 1.40 1.50
D 29.00 BSC
D1 21.00 BSC
E 29.00 BSC
E1 21.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Channel Lid (EP4SGX230)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 9.59 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.90 3.20 3.45
A1 0.40 0.50 0.60
A2 2.30 2.70 3.05
A3 1.45 1.55 1.65
D 29.00 BSC
E 29.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Dual-Piece Lid (EP3SL150)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAM-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

10.1 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.60 2.80 3.00
A1 0.40 0.50 0.60
A2 2.00 2.30 2.60
A3 1.40 1.50 1.60
D 29.00 BSC
E 29.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Dual-Piece Lid (EP3SE110)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAM-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

10.1 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.60 2.80 3.00
A1 0.40 0.50 0.60
A2 2.00 2.30 2.60
A3 1.40 1.50 1.60
D 29.00 BSC
E 29.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—OMPAC (EP4CE115)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information
Description Specification
Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT
Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)
JEDEC Outline Reference MS-034 Variation: AAM-1
Lead Coplanarity 0.008 inches (0.20 mm)
Weight 3.89 (Typ.)
Moisture Sensitivity Level Printed on moisture barrier bag
Package Outline Dimension Tahle
Millimeters
Symbol
Min. Nom. Max.
A 2.10 2.25 2.40
A1 0.40 0.50 0.60
A2 1.50 1.75 2.00
A3 1.05 1.15 1.25
D 29.00 BSC
E 29.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—OMPAGC (EP3C55)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information
Description Specification
Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT
Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)
JEDEC Outline Reference MS-034 Variation: AAM-1
Lead Coplanarity 0.008 inches (0.20 mm)
Weight 3.79(Typ.)
Moisture Sensitivity Level Printed on moisture barrier bag
Package Outline Dimension Tahle
Millimeters
Symbol
Min. Nom. Max.
A 2.10 2.25 2.40
A1 0.40 0.50 0.60
A2 1.50 1.75 2.00
A3 1.05 1.15 1.25
D 29.00 BSC
E 29.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—OMPAC (EP3C80)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information
Description Specification
Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT
Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)
JEDEC Outline Reference MS-034 Variation: AAM-1
Lead Coplanarity 0.008 inches (0.20 mm)
Weight 3.89 (Typ.)
Moisture Sensitivity Level Printed on moisture barrier bag
Package Outline Dimension Tahle
Millimeters
Symbol
Min. Nom. Max.
A 2.10 2.25 2.40
A1 0.40 0.50 0.60
A2 1.50 1.75 2.00
A3 1.05 1.15 1.25
D 29.00 BSC
E 29.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond—OMPAC (EP3C120)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information
Description Specification
Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT
Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)
JEDEC Outline Reference MS-034 Variation: AAM-1
Lead Coplanarity 0.008 inches (0.20 mm)
Weight 3.89 (Typ.)
Moisture Sensitivity Level Printed on moisture barrier bag
Package Outline Dimension Tahle
Millimeters
Symbol
Min. Nom. Max.
A 2.10 2.25 2.40
A1 0.40 0.50 0.60
A2 1.50 1.75 2.00
A3 1.05 1.15 1.25
D 29.00 BSC
E 29.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (HC4E25)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 3.79(Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.30 2.50 2.70
A1 0.40 0.50 0.60
A2 1.70 2.00 2.30
A3 0.75 0.85 0.95
D 29.00 BSC
D1 11.00 (Typ.)
E 29.00 BSC
E1 9.60 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Single-Piece Lid (HC4E25)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 759 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.80 3.00 3.20
A1 0.40 0.50 0.60
A2 2.20 2.50 2.80
A3 1.30 1.40 1.50
D 29.00BSC
D1 21.00 BSC
E 29.00 BSC
E1 21.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (HC4GX15)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAM-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

3.59 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.30 2.50 2.70
A1 0.40 0.50 0.60
A2 1.70 2.00 2.30
A3 0.75 0.85 0.95
D 29.00 BSC
D1 11.60 (Typ.)
E 29.00 BSC
E1 9.60 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Single-Piece Lid (HC4GX15)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 7.49 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.80 3.00 3.20
A1 0.40 0.50 0.60
A2 2.20 2.50 2.80
A3 1.30 1.40 1.50
D 29.00 BSC
D1 21.00 BSC
E 29.00 BSC
E1 21.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline

BOTTOM VIEW

TOP VIEW

Pin A1
Corner

14 12 10
13 1

16
17 15

18
19

28 26 24 22 20
27 25 23 21

o uw T xx = a+->>2 2%
< 0w o -5 o0z x>z I YR

00000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00000000000000000000000000 04
00000000000000000000000000 04
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000T
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00049P000000000000000000000

Al

Pin A1 1D

i

b

A —=

A2 — ?%

>W\V\j“\>u.
f

© September 2010  Altera Corporation

Altera Device Package Information Datasheet



Altera Device Package Information Datasheet

327

780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (HC4GX25)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAM-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

3.79 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.30 2.50 2.70
A1 0.40 0.50 0.60
A2 1.70 2.00 2.30
A3 0.75 0.85 0.95
D 29.00 BSC
D1 16.80 (Typ.)
E 29.00 BSC
E1 9.60 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Single-Piece Lid (HC4GX25)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 759 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.80 3.00 3.20
A1 0.40 0.50 0.60
A2 2.20 2.50 2.80
A3 1.30 1.40 1.50
D 29.00 BSC
D1 21.00 BSC
E 29.00 BSC
E1 21.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (HC325)

All dimensions and tolerances conform to ASME Y14.5M - 1994.
Controlling dimension is in millimeters.

Pin A1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 3.09 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.25 2.50 2.75
A1 0.40 0.50 0.60
A2 1.65 2.00 2.35
A3 0.75 0.85 0.95
D 29.00 BSC
D1 11.00 (Typ.)
E 29.00 BSC
E1 9.60 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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780-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Single-Piece Lid (HC325)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAM-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 8.59 (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.80 3.05 3.30
A1 0.40 0.50 0.60
A2 2.20 2.55 2.90
A3 1.20 1.40 1.60
D 29.00 BSC
D1 21.00 BSC
E 29.00 BSC
E1 21.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin Hybrid FineLine Ball-Grid Array (HBGA)—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference H

Package Acronym HBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAP-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 13.2 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 33.00 BSC
E 33.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin Hybrid FineLine Ball-Grid Array (HBGA)—Flip Chip—Channel Lid (EP4SGX360)

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference H
Package Acronym HBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAP-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

11.7 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.90 3.10 3.30
A1 0.40 0.50 0.60
A2 2.30 2.60 2.90
A3 1.45 1.55 1.65
D 33.00 BSC
E 33.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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780-Pin Hybrid FineLine Ball-Grid Array (HBGA)—Flip Chip—Dual-Piece Lid (EP3SE260)

All dimensions and tolerances conform to ASME Y14.5M - 1994.
Controlling dimension is in millimeters.

Pin A1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference H

Package Acronym HBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAP-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 12.2 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.60 2.80 3.00
A1 0.40 0.50 0.60
A2 2.00 2.30 2.60
A3 1.40 1.50 1.60
D 33.00 BSC
E 33.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC

© September 2010  Altera Corporation Altera Device Package Information Datasheet



Altera Device Package Information Datasheet

340
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780-Pin Hybrid FineLine Ball-Grid Array (HBGA)—Flip Chip—Dual-Piece Lid (EP3SL200)

All dimensions and tolerances conform to ASME Y14.5M - 1994.
Controlling dimension is in millimeters.

Pin A1 may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference H

Package Acronym HBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAP-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 12.2 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.60 2.80 3.00
A1 0.40 0.50 0.60
A2 2.00 2.30 2.60
A3 1.40 1.50 1.60
D 33.00 BSC
E 33.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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896-Pin FineLine Ball-Grid Array (FBGA)—Wire Bond

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAN-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

4.7 9 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 2.60
A1 0.30 — —
A2 — — 2.20
A3 — — 1.80
D 31.00 BSC
E 31.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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956-Pin Ball-Grid Array (BGA), Option 1—Flip Chip

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: BAU-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

19.6 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 40.00 BSC
E 40.00 BSC
b 0.60 0.75 0.90
e 1.27 BSC

© September 2010  Altera Corporation

Altera Device Package Information Datasheet



346 Altera Device Package Information Datasheet

Package Outline

TOP VIEW BOTTOM VIEW
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956-Pin Ball-Grid Array (BGA), Option 2—Flip Chip

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference

Package Acronym

Substrate Material

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: BAU-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

17.0 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 40.00 BSC
D1 30.00 BSC
E 40.00 BSC
E1 30.00 BSC
b 0.60 0.75 0.90
e 1.27 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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1020-Pin FineLine Ball-Grid Array (FBGA), Option 1—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAP-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 13.8 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 33.00 BSC
E 33.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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1020-Pin FineLine Ball-Grid Array (FBGA), Option 2—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAP-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 10.8 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A — — 3.50
A1 0.30 — —
A2 0.25 — 3.00
A3 — — 2.50
D 33.00 BSC
D1 26.00 BSC
E 33.00BSC
E1 26.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC

© September 2010  Altera Corporation Altera Device Package Information Datasheet



352 Altera Device Package Information Datasheet

Package Outline

TOP VIEW BOTTOM VIEW
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1152-Pin FineLine Ball-Grid Array (FBGA), Option 1—Flip Chip

m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAR-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

15.5 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 3.50 (1)
A1 0.30 — —
A2 0.25 — 3.00 2)
A3 — — 2.50
D 35.00 BSC
E 35.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC

Notes:
For Stratix IV GX products:

(1) Overall package thickness (Dimension “A”) is 3.90 mm maximum.
(2) Package body thickness (Dimension “A2”) is 3.30 mm maximum.
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Package Outline

TOP VIEW BOTTOM VIEW
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1152-Pin FineLine Ball-Grid Array (FBGA), Option 2—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description Specification
Ordering Code Reference F

Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAR-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

12.4 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A — — 3.50 (1)
A1 0.30 — —
A2 0.25 — 3.00 (2)
A3 — — 2.50
D 35.00 BSC
D1 27.00 BSC
E 35.00 BSC
E1 27.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC

Notes:
For Stratix IV GX products:

(1) Overall package thickness (Dimension “A”) is 3.90 mm maximum.
(2) Package body thickness (Dimension “A2”) is 3.30 mm maximum.
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Package Outline

TOP VIEW BOTTOM VIEW
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1152-Pin FineLine Ball-Grid Array (FBGA), Option 3—Flip Chip
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAR-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

6.7 g (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 1.80 2.30 2.80
A1 0.40 0.50 0.60
A2 1.40 1.80 2.20
A3 0.80 0.90 1.00
D 35.00 BSC
D1 Die Size (Device-Dependant)
E 35.00 BSC
E1 Die Size (Device-Dependant)
b 0.50 | 0.60 | 0.70
e 1.00 BSC
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Package Outline

TOP VIEW BOTTOM VIEW

D1 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 Pin A1
33 31 29 27 25 23 21 19 17 15 13 11 9 7 1 Corner

3
3
0000000000000 000000000000000OHYHO0
0000000000000 00OO0O0OOOOOOOOOOOOOO0OO
0000000000000 0O0OOOOOOOOOOOOOOOOO0OO
0000000000000 OO0OOO0OOO0OOOOOOOO00O00
0000000000000 00OC00OO0OOOOOOOOOO0O0O00
000000000000 OO00OOO0OOO0OOOOOOOO0O00
0000000000000 0O00O0OOOOOOOOOOOOOOO0OO
O |000000000000000000000000O0000000000

a~—“—r

CKF'in Al

ID

Z=scwmzr<omos>
<< -4 TWv=TxImnmow

0000000000000 000000
000000000000 OO0OO000
0000000000000 0000000
0000000000000 0O0OO0000
OOOOOOOOOOOOOOOOOO@@O

e

0000000000000 00OOOOOOOOOOOOOO0OO

3
[¢)
o
o
o
o
o
o
o
o
o
o
[e]
e}
e}
e}
e}
[e)
@)
(@)
o
o
o
o
o
o
o
o
]
e}
e}
e}
[e]
e}

0000000000000 O00CO0O0OOOOOOOOOOO0O0O

o]
]
o
o
(0]
(0]
o
o
(0]
o
o
[e]
[e]
]
o]
[e]
o
[0)
o
o
o
(0]
o
o
e}
e}
[e]
]
[e]
[e]
]
e}
]
]

1]
I

Altera Device Package Information Datasheet © September 2010  Altera Corporation



Altera Device Package Information Datasheet

359

1152-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (EP2AGX95)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAR-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

439 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.20 2.40 2.60
A1 0.40 0.50 0.60
A2 1.60 1.90 2.20
A3 0.75 0.85 0.95
D 35.00 BSC
D1 13.40 (Typ.)
E 35.00 BSC
E1 13.10 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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1152-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (EP2AGX125)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAR-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

439 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.20 2.40 2.60
A1 0.40 0.50 0.60
A2 1.60 1.90 2.20
A3 0.75 0.85 0.95
D 35.00 BSC
D1 13.40 (Typ.)
E 35.00 BSC
E1 13.10 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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Package Outline
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1152-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (EP2AGX190)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAR-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

4.59 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.20 2.40 2.60
A1 0.40 0.50 0.60
A2 1.60 1.90 2.20
A3 0.75 0.85 0.95
D 35.00 BSC
D1 17.20 (Typ.)
E 35.00 BSC
E1 16.60 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC

© September 2010  Altera Corporation

Altera Device Package Information Datasheet



364 Altera Device Package Information Datasheet

Package Outline
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1152-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Lidless (EP2AGX260)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.

m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on

package surface.

Package Information

Description

Specification

Ordering Code Reference F
Package Acronym FBGA
Substrate Material BT

Solder Ball Composition

Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference

MS-034 Variation: AAR-1

Lead Coplanarity

0.008 inches (0.20 mm)

Weight

4.59 (Typ.)

Moisture Sensitivity Level

Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 2.20 2.40 2.60
A1 0.40 0.50 0.60
A2 1.60 1.90 2.20
A3 0.75 0.85 0.95
D 35.00 BSC
D1 17.20 (Typ.)
E 35.00 BSC
E1 16.60 (Typ.)
b 0.50 0.60 | 0.70
e 1.00 BSC
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Package Outline

TOP VIEW BOTTOM VIEW
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1152-Pin FineLine Ball-Grid Array (FBGA)—Flip Chip—Single-Piece Lid (EP4SGX110)
m All dimensions and tolerances conform to ASME Y14.5M - 1994.
m Controlling dimension is in millimeters.

m Pin Al may be indicated by an ID dot, or a special feature, in its proximity on
package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder Ball Composition Regular: 63Sn:37Pb (Typ.)
Pb-free: Sn:3Ag:0.5Cu (Typ.)

JEDEC Outline Reference MS-034 Variation: AAR-1

Lead Coplanarity 0.008 inches (0.20 mm)

Weight 11.5 g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol

Min. Nom. Max.
A 2.90 3.15 3.40
A1 0.40 0.50 0.60
A2 2.30 2.65 3.00
A3 1.30 1.40 1.50
D 35.00 BSC
D1 27.00 BSC
E 35.00 BSC
E1 27.00 BSC
b 0.50 0.60 0.70
e 1.00 BSC
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Package Outline
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