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FLEX Series Device
Thermal Resistance

Tables 1 through 3 in this data sheet provide θ JA (junction-to-ambient 
thermal resistance) andθ JC (junction-to-case thermal resistance) values for 

Altera® FLEX® series devices available in Ball-Grid Array (BGA), 
FineLine® BGA (FBGA), Pin-Grid Array (PGA), Plastic J-Lead Chip 
Carrier (PLCC), Thin Quad Flat Pack (TQFP), Plastic Quad Flat Pack 
(PQFP), and Power Quad Flat Pack (RQFP).

f For additional packaging information, refer to the Altera Device Packaging 
Data Sheet.  

Table 1. Thermal Resistance of FLEX 10K Devices

Device Pin 
Count

Package θJC (° C/W) θJA (° C/W)
Still Air

θJA (° C/W)
100 ft./min.

θJA (° C/W)
200 ft./min.

θJA (° C/W)
400 ft./min.

EPF10K10 84 PLCC 9.0 28.0 26.0 24.0 22.0

144 TQFP 7.0 26.0 25.0 24.0 23.0

208 PQFP 5.0 29.0 27.0 25.0 20.0

EPF10K10A 100 TQFP 10.0 35.0 33.0 31.0 28.0

144 TQFP 7.0 29.0 28.0 26.0 25.0

208 PQFP 5.0 30.0 29.0 27.0 21.0

256 FBGA 7.0 33.0 30.0 28.0 26.0

EPF10K20 144 TQFP 6.0 24.0 23.0 22.0 21.0

208 RQFP 1.0 17.0 16.0 15.0 13.0

240 RQFP 1.0 14.0 12.0 11.0 10.0

EPF10K30 208 RQFP 1.0 17.0 16.0 15.0 12.0

240 RQFP 1.0 13.0 12.0 11.0 10.0

356 BGA 1.0 12.0 11.0 10.0 9.0
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EPF10K30A 144 TQFP 7.0 25.0 24.0 23.0 22.0

208 PQFP 5.0 29.0 27.0 24.0 19.0

240 PQFP 4.0 25.0 22.0 20.0 17.0

256 FBGA 6.0 28.0 26.0 24.0 23.0

356 BGA 1.0 12.0 11.0 10.0 9.0

484 FBGA 5.0 24.0 22.0 21.0 20.0

EPF10K30E 144 TQFP 9.0 28.0 27.0 26.0 24.0

208 PQFP 5.0 30.0 28.0 26.0 21.0

256 FBGA 9.0 31.0 29.0 28.0 25.0

484 FBGA 6.0 26.0 25.0 24.0 22.0

EPF10K40 208 RQFP 1.0 17.0 16.0 15.0 12.0

240 RQFP 1.0 13.0 12.0 11.0 10.0

EPF10K50 240 RQFP 1.0 12.0 11.0 10.0 9.0

356 BGA 1.0 12.0 11.0 10.0 9.0

403 PGA 3.0 12.0 10.0 9.0 8.0

PGA (1) 3.0 10.0 8.0 7.0 6.0

EPF10K50V 240 PQFP 4.0 25.0 22.0 20.0 17.0

240 RQFP 1.0 13.0 12.0 11.0 10.0

356 BGA 1.0 12.0 11.0 10.0 9.0

484 FBGA 5.0 23.0 22.0 21.0 20.0

EPF10K50E 144 TQFP 9.0 26.0 25.0 24.0 23.0

208 PQFP 5.0 29.0 27.0 24.0 19.0

240 PQFP 4.0 25.0 22.0 20.0 17.0

256 FBGA 6.0 29.0 27.0 26.0 24.0

484 FBGA 5.0 25.0 24.0 23.0 21.0

EPF10K50S 144 TQFP 9.0 26.0 25.0 24.0 23.0

208 PQFP 5.0 29.0 28.0 25.0 20.0

240 PQFP 4.0 26.0 23.0 20.0 17.0

256 FBGA 7.0 30.0 28.0 27.0 24.0

356 BGA 1.0 12.0 11.0 10.0 9.0

484 FBGA 5.0 25.0 24.0 23.0 22.0

EPF10K70 240 RQFP 1.0 12.0 11.0 10.0 9.0

503 PGA 1.0 8.0 7.0 6.0 4.0

Table 1. Thermal Resistance of FLEX 10K Devices  (Continued)

Device Pin 
Count

Package θJC (° C/W) θJA (° C/W)
Still Air

θJA (° C/W)
100 ft./min.

θJA (° C/W)
200 ft./min.

θJA (° C/W)
400 ft./min.
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EPF10K100 503 PGA 1.0 8.0 7.0 6.0 4.0

PGA (1) 1.0 6.0 5.0 4.0 3.0

PGA (2) – 2.0 – – –

EPF10K100A 240 RQFP 1.0 13.0 11.0 10.0 9.0

356 BGA 1.0 12.0 11.0 10.0 9.0

484 FBGA 5.0 22.0 21.0 20.0 18.0

600 BGA 0.5 10.0 9.0 8.0 7.0

EPF10K100E 208 PQFP 5.0 28.0 26.0 23.0 18.0

240 PQFP 4.0 23.0 21.0 19.0 16.0

256 FBGA 6.0 28.0 26.0 25.0 23.0

356 BGA 1.0 12.0 11.0 10.0 9.0

484 FBGA 5.0 24.0 23.0 22.0 21.0

EPF10K130V 599 PGA 1.0 8.0 7.0 6.0 4.0

600 BGA 0.5 10.0 9.0 8.0 7.0

EPF10K130E 240 PQFP 4.0 21.0 19.0 17.0 15.0

356 BGA 1.0 12.0 11.0 10.0 9.0

484 FBGA 5.0 23.0 22.0 21.0 20.0

600 BGA 0.5 10.0 9.0 8.0 7.0

672 FBGA 5.0 21.0 20.0 19.0 18.0

EPF10K200E 599 PGA 1.0 8.0 7.0 6.0 4.0

600 BGA 0.5 10.0 9.0 8.0 7.0

672 FBGA 5.0 20.0 19.0 18.0 17.0

EPF10K200S 240 RQFP 1.0 13.0 11.0 10.0 9.0

356 BGA 1.0 12.0 11.0 10.0 9.0

484 FBGA 5.0 22.0 21.0 20.0 19.0

600 BGA 0.5 10.0 9.0 8.0 7.0

672 FBGA 5.0 21.0 20.0 19.0 18.0

EPF10K250A 599 PGA 1.0 8.0 7.0 6.0 4.0

600 BGA 0.5 10.0 9.0 8.0 7.0

Notes to Table 1:
(1) With attached pin-fin heat sink.
(2) With attached motor-driven fan heat sink.

Table 1. Thermal Resistance of FLEX 10K Devices  (Continued)

Device Pin 
Count

Package θJC (° C/W) θJA (° C/W)
Still Air

θJA (° C/W)
100 ft./min.

θJA (° C/W)
200 ft./min.

θJA (° C/W)
400 ft./min.
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Table 2. Thermal Resistance of FLEX 8000 Devices 

Device Pin 
Count Package θJC (° C/W) θJA (° C/W)

Still Air
θJA (° C/W)
100 ft./min.

θJA (° C/W)
200 ft./min.

θJA (° C/W)
400 ft./min.

EPF8282A 84 PLCC 10.0 30.0 28.0 26.0 23.0

100 TQFP 11.0 36.0 34.0 32.0 29.0

EPF8452A 84 PLCC 10.0 30.0 28.0 26.0 23.0

100 TQFP 11.0 35.0 33.0 31.0 28.0

160 PQFP 6.0 32.0 31.0 30.0 28.0

160 PGA 6.0 20.0 13.0 10.0 8.0

EPF8636A 84 PLCC 10.0 29.0 28.0 26.0 23.0

160 PQFP 6.0 32.0 31.0 30.0 27.0

192 PGA 6.0 16.0 11.0 8.0 6.0

208 PQFP 5.0 30.0 38.0 26.0 20.0

208 RQFP 1.0 17.0 16.0 15.0 14.0

EPF8820A 144 TQFP 9.0 26.0 25.0 24.0 23.0

160 PQFP 6.0 32.0 31.0 30.0 27.0

192 PGA 6.0 16.0 11.0 8.0 6.0

208 PQFP 5.0 29.0 27.0 25.0 20.0

208 RQFP 1.0 17.0 16.0 15.0 14.0

225 BGA 6.0 28.0 19.0 14.0 11.0

EPF81188A 208 PQFP 5.0 28.0 26.0 24.0 19.0

232 PGA 2.0 14.0 10.0 7.0 5.0

240 PQFP 4.0 24.0 21.0 19.0 16.0

240 RQFP 1.0 14.0 12.0 11.0 10.0

EPF81500A 240 PQFP 4.0 22.0 20.0 19.0 16.0

240 RQFP 1.0 13.0 12.0 11.0 10.0

280 PGA 2.0 14.0 10.0 7.0 5.0

304 RQFP 1.0 11.0 10.0 9.0 8.0



Copyright © 2006 Altera Corporation. All rights reserved. Altera, The Programmable Solutions Company, the
stylized Altera logo, specific device designations, and all other words and logos that are identified as
trademarks and/or service marks are, unless noted otherwise, the trademarks and service marks of Altera
Corporation in the U.S. and other countries. All other product or service names are the property of their
respective holders.  Altera products are protected under numerous U.S. and foreign patents and pending
applications, mask work rights, and copyrights. Altera warrants performance of its
semiconductor products to current specifications in accordance with Altera’s standard
warranty, but reserves the right to make changes to any products and services at any time
without notice. Altera assumes no responsibility or liability arising out of the application
or use of any information, product, or service described herein except as expressly agreed
to in writing by Altera Corporation. Altera customers are advised to obtain the latest
version of device specifications before relying on any published information and before
placing orders for products or services.

Altera Device Package Information Data Sheet

5 Altera Corporation

101 Innovation Drive
San Jose, CA 95134
(408) 544-7000
http://www.altera.com

Table 3. Thermal Resistance of FLEX 6000 Devices

Device Pin Count Package θJC (° C/W) θJA (° C/W)
Still Air

θJA (° C/W)
100 ft./min.

θJA (° C/W)
200 ft./min.

θJA (° C/W)
400 ft./min.

EPF6010A 100 TQFP 11.0 35.0 33.0 31.0 28.0

144 TQFP 10.0 28.0 26.0 25.0 24.0

EPF6016 144 TQFP 10.0 28.0 26.0 25.0 24.0

208 PQFP 5.0 30.0 28.0 26.0 21.0

240 PQFP 4.0 26.0 24.0 21.0 17.0

256 BGA 6.0 28.0 22.0 20.0 19.0

EPF6016A 100 TQFP 11.0 35.0 33.0 31.0 28.0

FBGA 14.0 36.0 34.0 32.0 29.0

144 TQFP 10.0 29.0 28.0 26.0 24.0

208 PQFP 5.0 30.0 29.0 26.0 21.0

256 FBGA 10.0 32.0 30.0 29.0 26.0

EPF6024A 144 TQFP 10.0 27.0 26.0 25.0 24.0

208 PQFP 5.0 29.0 28.0 26.0 20.0

240 PQFP 4.0 26.0 23.0 21.0 17.0

256 BGA 6.0 28.0 22.0 20.0 19.0

FBGA 8.0 30.0 29.0 27.0 25.0


