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go0booO0o0ooOooooooo CerDIP Alloy 42 gooooooo
joooooOooooooooooo PDIP Copper goooooo
goooooJoooooooooono JLCC Alloy 42 gooooooo
go0oOooOoJooooOoooooooo PLCC Copper goooooo
000D0D0000000000OoooooE) PGA Alloy 42 goooOooooooooo
Jo0o0ooOo0oOooooooooolIc SOIC Copper goooooo
go0oboooOoOooOooOoooOooooboo CQFP Alloy 42 gooooooiloo000O
goooo
go0ooO0oooooz0800
godoooooooooooooooooo PQFP Copper goooooo
gooo0o0ooO0obo0oOoooOoooooonoo TQFP Copper goooooo
goooooooooooooooo RQFP Copper goooooo
00o000ooo0o0ooon BGA Tin-lead alloy (63/37) | —
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Altera Device Package Information Data Sheet

oo

0000000000000 FLEX? 10KO FLEX 8000 FLEX 6000
MAX® 90000 MAX 70000 MAX 50000 Classic™0 00000000
o0o0ooooOoO0OO0OEPROMOOOOOOOOOOG 000000000
ooooooobe, 000000000000 O0O0O0DODOOCOOO0OO

oo

OO0O00OFLEX1OKOOOODOOO (/2)0o@)az2)

85c (°CIW) | 8,5 (°CIW) | 8,4 (°CIW) | 8,5 (°CIW) | 8,5 (°C/W)
Doooo |ooo| ooooo (f 5000|100 ft/min. | 200 f/min.| 400 ft/min,
EPF10K10 84 PLCC 11 35 23 18 14
EPF10K10A 144 TQFP 9 33 26 22 20
208 PQFP 7 35 24 18 14
EPF10K20 144 TQFP 9 33 26 22 20
208 RQFP 2 18 12 9
240 RQFP 2 20 13 10
EPF10K30 144 TQFP 9 33 26 22 20
EPF10K30A 208 PQFP 7 35 24 18 14
EPF10K30B RQFP 2 18 12 9 7
240 PQFP 7 30 22 17 14
RQFP 2 20 13 10 8
256 BGA 6 28 22 20 19
356 BGA 7 30 22 17 14
EPF10K40 208 RQFP 2 18 12 9
240 RQFP 2 20 13 10
EPF10K50 208 PQFP 7 35 24 18 14
EPF10K50V 240 PQFP 7 30 22 17 14
EPF10K50B RQFP 2 20 13 10 8
256 BGA 6 28 22 20 19
356 BGA 2 15 12 9 8
403 PGA 3 12 10 9 8
PGA [1(3) 3 10 8 7 6
EPF10K70 240 RQFP 2 20 13 10 8
503 PGA 1 8 7 6 4
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ODOOO0FLEX10KOOOOOOOO (2/2)001)2)
8¢ (°C/W) | 854 (°CIW) | 8,5 (CCIW) | 854 (°CIW) | 6, (°CIW)
Doooo (000 00000 |f 5000|100 ft/min. | 200 f/min.| 400 ft/min,
EPF10K100 208 PQFP 7 35 24 18 14
EPF10K100A 240 PQFP 7 30 22 17 14
EPF10K100B RQFP 2 20 13 10 8
256 BGA 6 28 22 20 19
356 BGA 2 15 12 9 8
503 PGA 1 8 6 4
PGA [ (3) 1 6 5 4 3
PGA [ (4) - 2 - - -
599 PGA 1 8 7 6 4
600 BGA 2 13 10 8 7
EPF10K130V 599 PGA 1 8 7 6 4
600 BGA 2 13 10 8 7
EPF10K180B 240 RQFP 2 20 13 10 8
356 BGA 2 15 12 9 8
600 BGA 2 13 10 8 7
EPF10K250A 356 BGA 2 15 12 9 8
EPF10K250B 599 PGA 1 8 7 6 4
600 BGA 2 13 10 8 7
oo
(1) 0000000000000 00000000FLEX1OKDFLEX 1IOKBIODOOOOODOOOOOOOOOOO
(2) FLEX10KADOOOOFLEX10KBIOOOOOOOOOOOOOOOOO
(3) Opin-finOO0O0O000O00O00OO0DO0ODO
(4) 0000O0O0O0O00O0OO0OO0O0O0O0OOoOOO0OOOoO
ODOO0OO0OFLEX8o00OOOOOOOO (1/2)00(1)
85c (°CIW) | 855 (°CIW) | 8,5 (°CIW) | 854 (CCIW) | 8,4 (°CIW)
D0ooo |000| 00000 | ° 2000|100 ft/min. | 200 ft/min. 400 ft/min.
EPF8282 84 PLCC 11 35 23 18 14
EPF8282A 100 TQFP 10 44 38 34 31
EPF8282AV
EPF8452 84 PLCC 11 35 23 18 14
EPF8452A 100 TQFP 10 44 38 34 31
160 PQFP 7 35 26 20 16
160 PGA 20 13 10 8
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DO0O0O0FLEX800000000000 (2/2)00(1)

8;c (°CIW) | 855 (°CIW) | 8,4 (°CIW) | 835 (°CIW) | 855 (°CIW)
noooo |ooo| ooooo (F 2000|100 ft/min. | 200 ftmin.|400 ft/min.
EPF8636 84 PLCC 11 35 23 18 14
EPF8636A 160 PQFP 6 20 13 10
192 PGA 6 16 11 8
208 PQFP 7 35 24 18 14
208 RQFP 2 18 12 9 7
EPF8820 144 TQFP 9 33 26 22 20
EPF8820A 160 PQFP 6 20 13 10
192 PGA 6 16 11 8
208 PQFP 7 35 24 18 14
208 RQFP 2 18 12 9 7
225 BGA 6 28 19 14 11
EPF81188 208 PQFP 7 35 24 18 14
EPF81188A 232 PGA 2 14 10 7 5
240 PQFP 7 30 22 17 14
240 RQFP 2 20 13 10 8
EPF81500 240 PQFP 7 30 22 17 14
EPF81500A 240 RQFP 2 20 13 10 8
280 PGA 2 14 10 7 5
304 RQFP 1 20 13 10
oo
(1) ODO000OooOoOoOoUooOoOoooo
OOO0OOFLEXe0OOOOOOODOOO
85c (°CIW) | 8,4 (°CIW) | 8354 (°CIW) | 8;4 (°CIW) | 854 (°CIW)
Doooo (o000 ooooo (f 5000|100 ft/min. | 200 ftmin.|400 ft/min.
EPF6016 144 TQFP 9 33 26 22 20
EPF6016A 208 PQFP 7 35 24 18 14
240 PQFP 7 30 22 17 14
256 BGA 6 28 22 20 19
EPF6024A 144 TQFP 9 33 26 22 20
208 PQFP 7 35 24 18 14
240 PQFP 7 30 22 17 14
256 BGA 6 28 22 20 19
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OO0O0O0OMAX 9000000000000 0(1)I2)
8¢ (°CIW) | 854 (°CIW) | 6,5 (°C/W) | B, (°CIW) | 8,, (°CIW)
noooo |ooo| ooooog |t 2000|100 ft/min. | 200 ft/min. 400 ft/min.
EPM9320 84 PLCC 11 35 23 18 14
EPM9320A 208 RQFP 2 18 12 7
280 PGA 2 14 10 5
356 BGA 2 15 12 8
EPM9400 84 PLCC 11 35 23 18 14
208 RQFP 2 18 12 9 7
240 RQFP 2 20 13 10 8
EPM9480 208 RQFP 2 18 12 9 7
EPM9480A 240 RQFP 2 20 13 10 8
EPMO9560 208 RQFP 2 18 12 9 7
EPM9560A 240 RQFP 2 20 13 10 8
280 PGA 2 14 10 7 5
304 RQFP 1 20 13 10 8
356 BGA 2 15 12 9 8
oo
(1) ODO000OooOoOoOoUooOoOoooo
(2) MAX9ooOIOOOODODOODOODOODOOOOO
OO0O0DO0OMAX 700000000000 (1/2)00(1)
8¢ (°CIW) | 8,4 (°CIW) | 6,5 (°C/W) | B, (°CIW) | 8,, (°CIW)
noooo |ooo| ooooog | f 2000|100 ft/min. | 200 ft/min. 400 ft/min.
EPM7032 44 PLCC 9 52 45 41 36
EPM7032S PQFP 18 63 55 48 43
EPM7032A TQFP 19 64 56 50 45
EPM7032V 44 PLCC 9 52 45 41 36
TQFP 19 64 56 50 45
EPM7064 44 PLCC 11 35 23 18 14
EPM7064S TQFP 10 44 38 34 31
EPM7064A 68 PLCC 12 a4 33 25 20
84 PLCC 11 35 23 18 14
100 PQFP 11 50 43 38 34
TQFP 10 44 38 34 31
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OO0DDOMAX 700000000000 (2/2)0 0(1)H2)
8¢ (°CIW) | 054 (°CIW) | 8,5 (CCIW) | 854 (°CIW) | 8,4 (°CIW)
Doooo |ooo| ooooo (F 5000|100 ft/min. | 200 ft/min.|400 ft/min.

EPM7096 68 JLce 12 48 39 28 22
PLCC 12 44 33 25 20

84 JLce 4 30 22 16 10

PLCC 11 35 23 18 14

100 PQFP 11 50 43 38 34

EPM7128E 84 PLCC 11 35 23 18 14
EPM7128S 100 TQFP 10 44 38 34 31
EPM7128A PQFP 11 50 43 38 34
144 TQFP 33 26 22 20

160 PQFP 35 26 20 16

EPM7160E 84 PLCC 11 35 23 18 14
EPM7160S 100 PQFP 11 50 43 38 34
160 PQFP 7 35 26 20 16

EPM7192E 160 PGA 6 20 13 10 8
EPM7192S PQFP 7 35 26 20 16
EPM7256E 100 TQFP 10 44 38 34 31
EPM7256S 144 TQFP 9 33 26 22 20
EPM7256A 160 PGA 6 20 13 10 8
PQFP 7 35 26 20 16

192 PGA 6 16 11 8 6

208 PQFP 7 35 24 18 14

RQFP 2 18 12 9 7

256 BGA 6 28 22 20 19

EPM7384A 144 TQFP 9 33 26 22 20
208 PQFP 7 35 24 18 14

256 BGA 6 28 22 20 19

EPM7512A 144 TQFP 9 33 26 22 20
208 PQFP 7 35 24 18 14

256 BGA 6 28 22 20 19

EPM71024A 208 PQFP 7 35 24 18 14
256 BGA 6 28 22 20 19

oo

(1) 000000000000000000000MAX 7000A00000000000000000
(2) MAX7000Al000O0O0O0O0OODOOOOOOOO
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000OMAX50000 00000000 0(1)
ooooo 000 00000 | 8, (°C/W) | 8, (°C/W)

EPM5032 28 CerDIP 12 44
PDIP 19 48

JLce 9 69

PLCC 10 59

EPM5064 44 JLce 15 62
PLCC 9 52

EPM5128 68 JLce 11 39
PLCC 12 44

PGA 2 32

EPM5130 84 JLce 4 30
PLCC 11 35

100 CQFP 11 50

PQFP 10 50

PGA 4 26

EPM5192 84 JLce 4 30
PLCC 11 35

PGA 2 27

oo

(1) 0000O00O00o0O0o0o0o00oo0o
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OO00O0OClassicO00O00OO0OODOOO@M)

ooooo ooo 00000 | 65 (°CIW) | 8, (°CIW)

EP610 24 CerDIP 10 60
PDIP 18 55

solIc 17 77

28 PLCC 13 74

EP610l 24 CerDIP 18 60
PDIP 22 67

28 PLCC 16 64

EP910 40 CerDIP 12 40
PDIP 23 49

44 PLCC 10 58

EP910I 40 CerDIP 17 44
PDIP 29 51

44 PLCC 16 55

EP1810 68 JLce 12 a7
PLCC 13 44

PGA 6 38

oooooboboooooooon

EPROMOOOOOOOOOOM)

ooooo ooo 00000 | 8, (°CIW) | 8, ("C/W)
EPC1064 8 PDIP 19 48
EPC1064V 20 PLCC 18 80

32 TQFP 17 75
EPC1213 8 PDIP 19 48
20 PLCC 18 80
32 TQFP 17 75
EPC1441 8 PDIP 19 48
20 PLCC 18 80
32 TQFP 17 75
EPC1 8 PDIP 16 70
20 PLCC 18 80

oo

(1) 0000O00000O00000000
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gilooooobcOooooooOoOoOooboOoboooO0obOoOoOoOobocOoOoOobDOooo

goooo
0010000000000 00000000 (/2)0
ooo gooood oopooooo

PDIP 0.5

CerDIP 1.4

20 CerDIP 3.2
20 SOIC 0.5
20 PLCC 0.8
24 CerDIP 4.1
24 PDIP 1.7
24 SOIC 0.6
28 SoIC 0.7
28 PLCC 11
32 TQFP 0.2
40 PDIP 6.0
40 CerDIP 13.2
44 PLCC 2.3
44 JLCC 2.8
44 PQFP 0.5
44 TQFP 0.3
68 PGA 104
68 JLCC 7.1
68 PLCC 4.6
84 PLCC 6.8
84 JLCC 10.9
84 PGA 10.6
100 PQFP 1.6
100 CQFP 2.1
100 PGA 14.2
100 TQFP 0.5
132 PQFP 4.4
144 TQFP 1.3
160 PQFP 5.4
160 PGA 19.9
192 PGA 24.1
208 PQFP 5.7
208 RQFP 10.8
208 CQFP 8.5
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00 10000000000000000000 (2/2)0
ooo 0oooo ooooooo
225 BGA 2.1
232 PGA 255
240 RQFP 151
240 PQFP 7.0
256 BGA 21
280 PGA 295
304 RQFP 26.3
356 BGA 7.0
403 PGA 295
503 PGA 59.0
599 PGA 69.0
600 BGA 120
Oo0o0oon 000000000000000000000000000000000
00000000000000000000000O000JEDEC
googodg Publication No.950 0000 000000001100000000000
000D0000JEDECOOONONDOONONDDNOONONDONONONDNOONOD
ooo
(0 110JEDECO 00000000000 (1/2)00(1)
ooo ooooo JEDECOOO0O0O0O0DO0DOD
8 PDIP MS-001
20 CerDIP MO-036
20 soic MS-013
24 CerDIP MO-036
24 PDIP MS-001
24 soic MS-013
28 soic MS-013
28 PLCC MS-018
28 JLce MO-087
28 PDIP MS-001
28 CerDIP MO-058
32 TQFP MO-136
40 PDIP MS-011
40 CerDIP MS-103
44 PLCC MS-018
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00 110JEDECOODDONOODDOO0 (2/2)00(1)
ooQ ooooo JEDECODODOOODODOD
44 JLce MO-087
44 PQFP MO-108
44 TQFP MO-136
68 PGA MO-067
68 JLce MO-087
68 PLCC MS-018
84 JLce MO-087
84 PLCC MS-018
84 PGA MO-067
100 PQFP MO-108
100 TQFP MO-136
100 PGA MO-067
132 PQFP MO-069
144 TQFP MO-136
160 PQFP MO-108
160 PGA MO-067
192 PGA MO-067
208 PQFP MO-143
208 RQFP MO-143
208 CQFP MO-114
225 BGA MO-151
232 PGA MO-067
240 RQFP MO-143
240 PQFP MO-143
256 BGA MO-151
280 PGA MO-067
304 RQFP MO-143
356 BGA MO-192
403 PGA _
503 PGA -
599 PGA -
600 BGA MO-192
goooo

(1) 00000000000 00000D000000000
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0il1z0000o0oocO0oocoo0obo0ooocOobcooO0ooOO0oOobocOoboooOoOooDo
gobooooooooooobooooobooooo

00 1200000000000000 (/2)0

ooooo ooo ooo

BGA B 225

356

600

CerDIP D 20

24

40

PGA G 68

84

100

160

192

232

280

403

503

599

JLCC J 28

44

68

84

PLCC L 20

28

44

68

84

PDIP P 8

24

40
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00 1200000000000000 (@/2)0

goooo oog

good

PQFP Q

44

100

132

160

208

240

RQFP R

208

240

304

SOIC S

20

24

28

TQFP T

32

44

100

144

CQFP W

208

013000000J0000000000QFPOODODOOODOOODODODO

gbooooooooogd

00 1830J0000000000 QFPODOOODOODOOOOOOO

ooooo ooooooo
jLce 0.006 000 (0.15 mm)
PLCC 0.004 OO0 (0.10 mm)

Doooooooo.esmmO0O0O QFP

0.004 0 OO (0.10 mm)

0O0D0O0D000 0.5mm0O CQFP

0.004 0 OO (0.10 mm)

oooooooo o.5mm0O QFP

0.003 0O O (0.08 mm)

208 00000 QFP

0.003 OO0 (0.08 mm)

BGA

0.008 00O (0.20 mm)

000000000000 OoOoOoOooooOoile9stonooooonod
O Ordering Informationd 0000000000 O0O0O

Page 13



Altera Device Package Information Data Sheet

guoooon
gad

Page 14

gooboooboooobooboobooobuoobobooboooboobo

goooocoooooooobocooooboOooooocOoo+x000
goEeEe8e8888888 0000
goboooooooooooocOooooOobocOoOobOOoOoOoOoOobo+0O000
ooo

goopooo

GO0 00000BSC, Min., Max., Ref., Typ., R, Dia., Sq.
ooooocooo

ooo

dil4a000000000000C00O00DOOOOOOOOODOOOOOO
oooooo

b 14o0oobobooooooooboobobo

gooo good

BSC BasicOOOOOOOOOODOODODO

Min. goooooog

Max. oboooood

Ref. goboooooooobooobooooboooooog

Typ. gooboooooboooobooboboooooooboobobooooo
R oooooooooooo

Dia. gboooooooobooooo

&.' gobooooooooooooboooobooooooooboooo

gbobooooooooobobooooooogon
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gbooooobobobooboobobobooboooboborpbiPO

oooooooooooooooooooooooooooooooooooooooooooonnig

oooooooooooo

0.360 (9.14)

‘ 0.380 (9.65)
i e B e i

0.240 (6.10)
0.260 (6.60)

[T LTI T

Pin 1

»‘«

0.027 (0.686)
0.037 (0.940)

0.300 (7.62)
0.325 (8.26)
0.130
0.100 (330) 470
(254 BSC 1 @32 M-
[ \
v v
T f
0015 0.008 (0.20) |
(0381) 0.055 (1.40) 0.012 (0.30)
0.065 (1.65) 0.125 (3.18) 0.300
|l 0.016 (0.406) 0.135(3.43) (7.62) BSC

0.020 (0.508)

U0b0000000b00b00b000b0obO0obOobObO0ncCerbiPO

oooooooooooooooooooooooooooooooooooooooooooonnnig

oooooooooooo
IOO 00000 nn
Window 0.290 + 0.010
) (7.37 £0.25)
TOO OO OO0
0.005 . ‘ ‘ 0.080
in. —»{|e— —»| | ——— Max
(0.127) 0.950 * 0.010 (2.03)
(24.13 £ 0.25)
0.200 0.305 + 0.015
(5.08) ‘ (7.75+0.38)
I ]
0.025 + 0.010 i
(0.635 + 0.25) T 0.010 + 0.002
I (0.25 +0.05)
r" ‘“ *‘ ‘“ > 0125 i
. o 1m0 |l
0.018£0.002 (3.18) oo 0380+ 0015
0.100 Bsc  (0.46£0.05) 0.058 + 0.007 (9.65 +0.38)
(2.54) (1.47 £0.18)
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oUuobobobobooboobobobooobobooboboobPDiPO

ooooooooooooooooooooooooooooooooooooooooooooonia

oooooooooonn
0.045(114) ) |, 0020
0.065 (1.65) ‘ ‘ ©508) ‘ ‘
| e Y s e s Y 4
0.240 (6.10)
o 0.270 (6.86)
1.025 (26.02)
1.035 (26.28) 0.140 (356) 0295 (.40
0.170 (4.32) 0325 (526
0.020 Tvp . )
0.125 (3.18) I \ (0.508)
0.135 (3.43) | v
B — 0.008 (0.20)
- 0.012 (0.30)
0.100 0.015 (0.38) 0.125 (3.18)
(2.54) 0.022 (0.56) 0.135 (3.43) %

oUoboboboboobobobooboooolcosolcy

oooooooooooooooooooooooooon
oooooooooood

0.496 (12.59)
0.512 (13.00)

HEHHHHHEHEH

0.291 (7.39)
0.299 (7.59)
| o
/JHHHHHEHBEHEEH
Pin 1
e g 0.093 (2.36)
‘/ T 0.104 (2.64)
[ \

(Isininlalalalninialiny

.

»‘ ‘« »‘ L 0.004 (0.102)
0.013 (0.330) 0.050 ) 0.012 (0.305)
0.020 (0.508) @27

Page 16

ooooooooooooooooooonil4d

0.394 (10.0)
0.419 (10.64)

0.013
4‘

 e—

(0.33)
10° Typ.
% 0°—8°Typ.

—| j—

0.016 (0.406) J
0.050 (1.27)

«—
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0000b00b0ob0oJoooooooobobogoepLeco

ooooooooooooooooooooooooooooooooooooooooooooonid
oooooooooooo

Pin 1
0045 » 4se / . o — See Detail A
(1.14) \ 0.042 (1.07) o
S) 0.048(1.22) )
i N Y 0.013(0.33)
0 0.021(053) g 590 (7.37)
I 0.026 (0.66) Y| 0.320 (8.13)
i 0,082 (0.8) § | T |
‘ ‘ 0.090 (2.29)
0.350 (8.89) ‘ ‘ 0.050 a 0.120 (3.04)
-« 7 sq—» «— 2 : -
0.356 (9.04) w2 a‘ . 0165(419)
0.385 (9.78) 0.180 (4.57)
————— Sq. —»
0.395 (10.03)
- - - ~
L7 Detail A ~
4 N
/ . N
/0080 o 0,020
(0.254) ! B
/ (0.508) \

0.025 (0.64) _
0.040 (1.14)
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2400000000000

ObOoooooooOobOobgncCerDIPO

ooooooooooooooooooooooooooooooooooooooooooooonia

oooooooooooo
O S
Window 0.295 + 0.015
O (7.49 £0.38)
uuuuuuuuuuuu*{)ogo
0.005 »‘ - = Max.
(0.13) Min. — 1.26 +0.02 (2.29)
(32.00 + 0.51)
0.200
0.028 +0.013 5.08)
(0.71£0.33) | | I
0.100 ‘ ‘ 4>H<— 0.125 .
——— BSC—>| |+ Min. 0°—15° »
@59 0.018+0.003 @18
(0.46 + 0.08)
0.057 +0.008
—»

| 0.057 +0.008
(1.45 £ 0.20)

0.305 £ 0.015
(7.75£0.38)

. 0010£0.002

I (0.25+005)
0.380 + 0.015
4—. SRRl
(9.65 = 0.38)

0000000000000 b0obobooobooboboooppiPd

oooooooooooooooooooooooooooooooooooooooooooononia

oooooooooooo
Lo e 0045014 0020
‘ ‘ 0.060 (L52)  (0.508) ‘
| s s Y s Y e s Y ¢
0.245 (6.22)
ife) 0.270 (6.86)
1.240 (31.48)
! 1.255 (31.88) ‘
0.140 (5.51)
0.170 (4.32)
0.015
0.125(3.18) + [ \ (0.38) Min
0.145 (3.68) L 4
-l ke H 0.016 (0.41)
0.020 iy —»f |a— 0.0 oo 0020 (051) 2125(18)
(0.508) (2.5) 0.135 (3.43)

Page 18

0.295 (7.49)
0.325 (8.26)

0.008 (0.20)
0.012 (0.30)

‘ 0.310 (7.87)
" 0.360 (9.14)
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24000 00000b0b0ooboobobooooicosoicyg

oooooooooooooooooooooooooooooooooooooooooooonnig

oooooooooooo

0.599 (15.21)

0.614 (15.59)

HHHHHHHHHHHEH

0.291 (7.39)
0.299 (7.59)
o
HEEHHEHHEHBBEE
Pin1
o 5 Ty, 0.093 (2.36) .
/ 5 Tvp 0.104 (2.64) 10°7Tye-
\
I+ y
0.013 f
.013(0.330) ||, 0.004 (0.10)
0.020 (0.508) 0.012 (0.30)
0.050 po

(1.27)

—>| [

0.394 (10.00)
0.419 (10.64)

0.013
(0.33)

X 45° | |e—

!

——0°-8°Typ.
0.016 (0.41) J L f

0.50 (1.27)

280 000000000000 000OO0ODOOOOOO0O0OCerDIPO

oooooooooooooooooooooooooooooooooooooooooooonnnig

oooooooooooo

Window

1 E
i
0005 ], 4‘ 0.090
(©.127) 1.450 £ 0.010 (3.54)
(36.83 £ 0.25)
0200
0.025 +0.010 Gog)
(0.64£025) 1 I
0.018 £ 0.002 12
0.100 I oore s0002 OI28 win
200 oL o (0.46 % 0.05) (3.18)
(2.54)
0.057 + 0.008
(1.45 £ 0.20)

Altera Corporation

0.290 + 0.010
(7.37 £0.25)

0.305 + 0.015
(7.75£0.38)

—

0° - 15° » -~
[
0.380 £ 0.015
(9.65 +0.38)

. 0.010:£0.002
" (0.25+0.05)
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2000000000000 0bODbDOOOObOObOobDOOePDIPO

ooooooooooooooooooooooooooooooooooooooooooooonia
oooooooooooo

0.045 (1.14
L e Q0510 0020 0
Notch 0.055 (1.39) (0.508) ‘ ‘
lotch may not i 8 e e e e e e e e e B e B e B '
appear on some 0.270 (6.86)
packages. ——| 0.295 (7.49)
,O
. O JCJ T T T T T T T 00
Pin 1 t
1.345 (34.16)
I 1.370 (34.80) ‘
0.140 (3.56) 0295 (7.49)
0.180 (4.57) 0.325 (8.26)
0020 0.325 (8.26)
0.125 (3.18) I I \ 05D
0.145 (3.68) ¥ _ '
f f . 0008(02)
0.012 (0.3)
0028 vy |, I CE D) DR
©.711) 0.100 0.021(053)  0125(3.18) 0.310 (7.87)
[ I BSC 0.135 (3.43) 0360 (9140
(2.54) 0.360 (9.14)

2000000000000 0O0bOODbDOOOOOlICcOsSoICch

ooooooooooooooooooooooooooooooooooooooooooooonia
oooooooooood

0.697 (17.70)
0.713 (18.11)

HEHHHHHHEHEHHEHEH

0.291 (7.39)
0.299 (7.59) 0.394 (10.00)
| ° 0.419 (10.64)
o 1 EOEBEEBHEHEHEHERE 0013 y gge 10
n (0.330)
Ty, 0.093 (2.36) 10°Typ. ) e
‘/ 0.104 (2.64)
I \ ‘ 0°—8°Typ.
(isinisininininininininininiey -
r 0.016 (0.41, ‘ ‘
w%\ L 0.004 (0.10) 0,050 (1.27) El 27; —
0.020 (0.508) 0,012 (0.30) : :
0.050 goe |l
1.27)

Page 20 Altera Corporation
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28000000000 O0O0ODbDODbDObDOOOOJLCCH

oooooooooooooooooooooooooooooooooooooooooooonnig
oooooooooooo

i See Detail A
Pin 1 "
0.045 » 450 Window
(1.14) \ -
7
(A re]
0.026 0.66) ([ | 47
E ] / % T 0.032 o ©81) |\ 0.390 (g on)
0.430 (10.92)
[l il -
-t + i 07‘3520 Ref. 10,017 (0.43)
i n e | 0.043 (0 58)
I L —
L o 0. 050 —
[ 0.030 (0.762)
s, e St
e Detail A AN 0.090 (2.29)
0.485 (12.32) L7 AN - " 0120 (3.05)
0495 (12.58) " / \ 0.155 (3.94)
/ \ - 0.180 (4.57)

0.006 (0.15)
-
0.010 (0.25)

/
| S %450y \
(0.89)
| 0.020 |
R Min.
| l (0.508) r
\ p—
\ f
\ 0.008
\ (0.20)
\
N
N
~

Altera Corporation Page 21
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28000 000000O0JIDbODbDOOOoOobOOobODbePLCCh

ooooooooooooooooooooooooooooooooooooooooooooonia
oooooooooooo

0045 4o pin 1 0042(107) . SeeDetail A
19) 0.056 (1.42) /
\ L / -
vy |7
O 1Y) f
[ 1 \ 0.390 (9.91)
O % 0.042 (1.07) 0.430 (10.92)
[
i 5 0.048 (1.22) 0,013 (033)
i il 0.021 (0.53)
% % LotE
IR 1
- _
HHH 0.026 (0.66) ‘
0.450 (11.43) 0.032 (0.81) a‘ o 0020 g
0.456 (11.58) PN (0.508)
~ N
) 0.090 (2.29)
0.485 (12.32) - Detail A h —> 0.120 (3.05
—————— Sq. N
0495 (12.57) S0 ] L7 N 0.120(3.05)
, N 0.165 (4.19)
\ —> «—
/ 0.180 (4.57)
/0010 . \
; (0258) % ‘ . 0020 \
| ©s08) "™
| I
i I
\ ]
. 0025064
0.040 (1.14)
\ /
\ /
\ /
N /
N e
N 7
N ~
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Altera Device Package Information Data Sheet

2000000000000 00000000DL0ODO0OTQFPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooooil4ooooooooooon

0.002 (0.05)
0.006 (0.15) ==
0.05 e . S
]
Pin 1 e Detail A N
0.012 (0.30) / \
0.018 (0.45) 4 N .
o — R 0.005 (0.135)
i o ——— See Detail A 0007(0180)4<7 \
T ee Detal ; ! . [ o7
[t - | ‘ \
—— - —_—
- - ¢ ! T |
[—— 1 | |
i =] \ T 0.018 (0.45)
/ b \ \| 0029 (0.79)
0031 \ 0396 /
(0.80) \ (1.00) ,
— 0.275s \ /
(7.00)>9" N
0354 ~ B
©.00) °% -~__ -

o00000000000D00D0000000Db0ODbO0OCerDIPO

oooooooooooooooooooooooooooooooooooooooooooonnnig
oooooooooooo

Window
e e

e e e e

1

0.550 + 0.040
(13.97 £ 1.02)

N R |

0.090 ‘ 0.005
ZZ Max. —» e ||« 2005
(2.29) 2.050 +0.020 (0.127)
(52.07 + 0.51)
0.225 - 0.610 £ 0.010 Y
0.025 +0.010 75 ‘ (15.49 + 0.25) ‘
(064£025) | :
. 1
I 0.010 £ 0.002
«
I (0.25 +0.05)
0125
0.057 + 0.008
0.100 oo »‘ L = e G18) 18) 0°—15°—»/ ||
(2.54) (1.45£0.20) 0.660 + 0.020
0.018 + 0.002 0.660 £ 0.020

N
(0.46 = 0.05)

Altera Corporation

e .
(16.76 % 0.51)
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000000000000 Db0ODbD0OCO0OO0bO0ObObOobOOOePDIPO

ooooooooooooooooooooooooooooooooooooooooooooonia

oooooooooooo

0.045 (1.14)
0.055 (1.40)

0.020 .
(0.508)

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

Min. »‘ <«

O

T

0.530 (13.46)
0.550 (13.97)

l

‘\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1\_1

Pin 1 2.058 (52.27) ‘
\ 2.070 (52.58) ' 0.165 (4.19)
0.145 (3.68) 0.190 (4.83)
0.155 (3.94) 0.020
I T \ (o.ios)
t t
0.100 J L !
0.020 | Gen BSC 0.120 (3.05)
(0.508) @54 0.130 (3.30)
0.015 (0.381)
0.020 (0.508)
Page 24

0.600 (15.24)
0.625 (18.88)

0.008 (0.2)
)
0.012 (0.3)

0.610 (15.49)
0.660 (16.76)
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Altera Device Package Information Data Sheet

40000000000 00000000DOO00OJLCcCO

oooooooooooooooooooooooooooooooooooooooooooonnnig

ooooooooooon
0.045 , 450 Pin 1 Window
(1.14)

A r—w—w—w—w—\\‘rw—w—w—\ﬁ/r—\

PaS

See Detail A

/

4—

i H 0.026 (0.66)
l ’/ i 0.032 (0.81)
i i | 0.590 (14 99)
[l 0l 0.630 (16.00)
H b 0.500 t
- ] Ref.
i i (12.70) 0.017 (0.43)
O i 0. 023 (0.58)
E j :
i I o T
| s
0.030 (0.76)
0.050 0.030(9.76)
0642 (1631) %‘ L 27 B¢ 0.040 (1.02)
0.658 (16.71) | 0,080 (2.29)
0.695 (17.65) i ~ .l : -
s Detail A R 0.180 (4.57)
4 \
/ \
/ \
! 0.006 (0.15) \
7 0.010 (0.25) \
0085 yyee . . \
(0.089) 0020 -
(0.508) /‘
T /
N 0.008 //
\ (0.20) ,
\ /
N s
N

Altera Corporation
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Altera Device Package Information Data Sheet

40000000000J0000Db0DbO0ObOObOOoOPLCCH

ooooooooooooooooooooooooooooooooooooooooooooonia

oooooooooooo
0.045 Pin 1
(1.14)

IS
W

¥ ¥ e o

o o o

| | |

LS S | | | | | |

0.650 (16.51) ¢
0.656 (16.66)

0.685 (17.39)

Page 26

0.695 (17.65)

™ (0.508)

0.020

Min.

0.025 (0.64)
0.045 (1.14)

See Detail A
-~
! PN
y 7 N
I Z ;
N e
0.042 (1.07)
0048 (1.22) 0.590 (14.99)
0.630 (16.00)
0.013(0.33)
0.021 (0.53)
t | J—
0.026 (0.66) |
0.032 (0.81) ‘ « 0020
(0.508)
0.090 (2.29)
—> -« ——— =T
0.120 (3.05)
‘ 0.165 (4.19)
—> -— — 7
0.180 (4.57)
\
\
\
|
I
I
R/

Altera Corporation
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4000000000000 000000b00bObDOgPQFPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooooil4ooooooooooon

Pin 1

Altera Corporation

didAddddAdH

A\

0.390 (9.90)

THFAAO0000

0.0118 (0.30)
0.0177 (0.45)

sq.
0.398 (10.10) 1

0510 (12.95)
0530 (13.45)

0.063 + 0.008
(1.6£0.2)

e Detail A N

s

, 7 0.0065 £ 0.001

(0.165 + 0.035)

0.077 (1.95)
0.083 (2.10)
0.096
(2.45)
\
A
4 See Detail A
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4000000000000 0000DO0DO0ODOO0O0O0OTQFPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooool4oooooooooooon

000197
(0.05)
0.05
"N LAHARARARAS
\:E' \ 0.0118 (0.30) I '
® —— 50158 (0.40) See Detail A
—— )
e o ———
—— —1 T
 —— 1
—— )
 —— —1 ¢
] :D:Ij
 —— 1
. 00315
(0.80)
 ——
0390 (9.90) _ -
0398 (10.10) - Detail A .
0.462 (11.75) , N
| q. | / \
0.482 (12.25) , . .
// 0.0079 (0.20) " ||" %Vk 0°-7° \\
! S v \

/A |

,f;J N J

R 0.0180 (0.45)

\\ t \| 0.0295 (0.75) /’
. 0089 oo ,
. (@o0) ,

AN /
/
Ve
_

~ —~
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68000 000000JOO00O00DbOOoOoboboOonoJLeco

oooooooooooooooooooooooooooooooooooooooooooonnig

oooooooooooo

Pin 1
0.045 oo

Window

< (1.143) \
o o o o o o

See Detail A

/
0.026 (0.66)
0.032 (0.81)

!
t

0.890 (22.61)

o || o o o o

S |

L S |

0.942 (23.93)

0.958 (24.33)

0.985 (25.02)

0.995 (25.27)

Altera Corporation

Sq.

‘

0.930 (23.62)

0.017 (0.43)
0.023 (0.58)

IRIRIRIRINININIE

/
!

0.030 (0.762)
0.040 (1.02)

0.090 (2.29)
0.120 (3.05)

v
t

0.155 (3.94)
0.200 (5.08)

0.006 (0.15) \

0.010 (0.25) \

0.020 &M |
(0.508) " MM
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el UIb0ObObOJobObobOuooooboonbePLecd

ooooooooooooooooooooooooooooooooooooooooooooonia
oooooooooooo

0.042 (1.07)
0042 (1.07) —
0.056 (1.42)
0.042 (1.07)
) 0.048 (1.22 Detail A
o pin1 0.800 (1.22) See Detal
. @032 -~
(1.143) \ y e
| \ _
O /
| ), |
i 0.026 (0.660)
d 0.032 (0.813)
q 0.890 (22.61)
i 0.930 (23.62)
q 0.013 (0.330)
0 0.021 (0.533)
i \
i t
| N | | | | | | 4,\ 0.020
0.950 (24.13) g (0.508)
0.958 (24.33) ) 0.090 (2.29)
o o, et 006
} } ~ . 0.165 (4.19)
~ le— =
e Detail A N T 0.200 (5.08)
, N
; \
/ \
\
/" 0,010 .
I (0.258) . 0020 o
I r(o.so&
I
i I
\ ]
\ 0.025 (0.64)
\ 0.045(114)
\ /
\ /
AN /
N e
~N 7
N ~
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el 0000000 bUObUOb00ob0obobobOobooOobOOobOobDOonPGAD

oooooooooooooooooooooooooooooooooooooooooooonnig
oooooooooooo

1120+0.020 1.005 + 0.005
@r94zx051) °F (2553+013) 0,180+ 0.005
. 0100 012740013 | 7 (457:013)
(3.23%0.33)
t 0.005
K = 0.13)
J L=
" | 0.018 £ 0.002
G (0.457 £ 0.05)
f \ 0.730 !
F (18.59) Max. ||
J E ’ = t
D l =
c|l©@© © @ =] '
© B [0@00OO0O0OOOO 0070 1o ="
i NNCICICICICICICIOlC) (1.78) Hs= 0*050
1234567891011 0.008 @™
Wind i ) (0.20) N
inaow Indicates location 0.050.£.0.00 ‘
. +
of Pin A1 0.050 £ 0.005

R
(1.27 £0.13)
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4000 0b0DbOonJoobobobooboooboJeecy

ooooooooooooooooooooooooooooooooooooooooooooonia
oooooooooooo

0.045 4 450 | 1.00 pos. | See Detail A
(1143) Pin1  Window (254) ‘ )/
< 4 ghl
™ /
Indicates relative A

location of Pin 1

0.26 (0.66)
0.32(0.81)

1.090 (27.69)
1.130 (28.70)

0.017 (0.432)
0.023 (0.584)

!

t

an
N

1142 29.01)
\ 1.158 (20.41) > \

l| | 0.030 (@762
0.040 (1.02)

1.185 (30.10) - - « 0.090(2.29)
1.195 (30.35) 0" - 0.120 (3.05)
- Detail A ~
- ) « 0.155(3.94)
/ \ 0.200 (5.08)
/ \
/ \
/ 0.006 (0.15) .\ \
/ 0.010 (0.25) \
0035 w50y e \
I (0.889) \
! 0020 |
| ¢ (O.SOB)R Min.
\ f ~ /
/
\\ 0.008 ,
(0.203) ,
\ /
N /
AN 7/
N 7
~ e
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40000000 oonoJoooooooobobogoepreco

oooooooooooooooooooooooooooooooooooooooooooonnig
oooooooooooo

0.042 (1.07)
0.056 (1.42)

— |—
0.045 0.042 (1.07) See Detail A

x4 Pin 1 0.048 (1.22)
(1.143) B
[@)

4 A T/\ Ui

N

Indicates relative
location of Pin 1

1.090 (27.69)
1.130 (28.70)

I )| 0013033
TS §| om (053)
| | S | | S S S | | S | o I =~ —
020
1150 (2920 ¢ 0.050 BSC%‘ L 0.026 (0.660) L‘ F(ggog) Min.
1.158 (29.41) - @z 0.032 (0.813) }
1.185 (30.09) 100 1l | 009029
1.195 (30.35) - (250" 0.130 (3.30)
0.165 (4.19)
) .
T = 0.200 (5.08)
P <
1 ~N
e Detail A N
7/ N
/ \
//0010 —> 0020 i\
0010\ (0.508)
I (0.258) ‘ ‘
| \
[ 0.025 (0.64) ‘
\ 0.045 (1.14) !
I
! /
\ /
\ /
A /
N /
N
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4000 0Db0bOb0b0b00obOobOoboOoboOPGAO

ooooooooooooooooooooooooooooooooooooooooooooonia
oooooooooooo

1.120 £ 0.020

Sq. 1.005 + 0.005
(28.45 % 0.51) (25535013)
L 0.180 +0.005
0127+0013 | __ (457 £0.13)
— ‘F % BSC (3.23+0.33) | T
L (OOOOPOOO©OE) [~ 0.005
Kk |00OOO®OEOOO b = e R
I |©0O CIOJC) ©0O —
v oo ©0 : | 0.018+0.002
/\ ¢ @G0 ©006 o0 - (0.4573005)
@ F 2108 "t 3
E|©OO ©O©0O 1B
/‘ o l©0® ©0 I 0050 py.
cloe o©9e o9 ! &
B [00000POO OO\ 297 py yp, s
O A OBOBBOOBOOE 07 | k=
123456789101 0050£0.005 | fI_
) ) ) Al (1.27%0.13)
Window Indicates location Lol 9008 gt
of Pin A1 (0-20)

iootbobOobobobooboobobobooobdPGAd

oooooooooooooooooooooooooooooooooooooooooooononi4
oooooooooood

1.320 £ 0.020

sq. 1.200 £ 0.015
(#353£0.51) (30.48 +0.30) . 0.180 + 0.005
| - 21%0psc 0.127 £ 0,013 (457£0.19)
‘ (2.54) “@23:033) | [T
N (000OOOOOOOOQ O —
M |©O@OOOODH®OOO OO > 0.005
L |©0© ©®O ©© — L P ©0.127) et
3( % % % % : z 0.018 +0.002
/\ H OO ©O© 0830 g === (0'457f 0.05)
} G (21.08) . t 1
/) - |ooe 000 =
E 00O ©© ' ooso
b |©O ©© I won OB
c |©O ©®0o ©Q N C = '
Hclolclelololololololelole) WL TN =
) 2 goeeeedeeeese) @ I
1234567 8910111213 0.050£0.005 ||
Window Indlicates location Pin A1 (L27£013) || = 0.008 po¢
of Pin A1 (0.20)
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ooUbfobOobDoboOoooobOobOobOobOoboOononPQFPO

oooooooooooooooooooooooooooooooooooooooooooonn

oooooooooooil4ooooooooooon

0.667 (16.95)
Pin 1 0.687 (17.44)
| A AHAA AR AR
T T
[—— Fr
- (J -
(- -
:EI Indicates location ZDE—L 0.0087 (0.22)
| of Pin 1 T f 0.0150(039)
(- -
(- -
0.904 (22.95) e E L oozss
0.923 (23.45) |I'I III' (065 B5C

[—— Fr— f
(- -
[E—— Fr—

0.783 (19.90) ] T

0.791 (20.10) 1| Fr
(- -
(- -
—— Fr—
[—— Fr
[—— Fr
[—— Fr
(- -
[E—— Fr—
—— Fr
[—— Fr
(- -
(- -
[ L

SBAAARRARKARRAAAAAL

0.547 (13.90)

Altera Corporation

0.555 (14.10)

See Detail A

0.0256 (0.65) I
0.0374(0.95) !
/
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ioodbooooioobO0bobOoobob0obobOo0OTQFRPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooool4oooooooooooon

Z}Lﬁf[;s location g:ggg;%g
0.050
Pin 1 %/ azn "
\ DA \/
- .# \:1: 0.0067 (0.17) o, AN
% == 00106021 [0 See Detail A
[ —— ] ‘
== == 1
i ER
i ==
= -
S == v
== ==anj
= == 00197 poc
[E— 1 (0.50)
== ==
—— /:ﬂ:l
QA s
0.531 (13.50)
0.571 (14.50) BSC S

0.622 (15.80)
‘ 0.638 (16.20) B°C Sd- !

Phe Detail A N
/ AN

/" 0.0035 (0.09)

N\
\
/ — \
0.0079 (0.20) ol fego_ 70
/ \
I v ' |

| A —f |

T = 0.0177 (0.45) !
\ \| 0.0295 (0.75) !/
\ 0.039 /
\ 7(1.00) Ref. /
\ /
N /
N e
N e
N ~
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1320000000000 000000DO00O00O0000O0OPQFPO

oooooooooooooooooooooooooooooooooooooooooooonnig
oooooooooooo

Pin1—"

Indicates location
of Pin 1

HARRHAARARAAARAARAAARA

HHARBRRRA/

4

O

F—
F—
F—
o
F—
F—
F—
F—
o

= 0.008 (0.20)
F— 0.012 (0.31)
-

'
¥

HHARAARAARARAAAAAARAAARAAAARAARA

SELRERLEhL

'

Eo - f

il

0.0250

(0.635)

B ERELEEEEEEEEEFEERREEL

0.949 (24.05)

0.953 (24.21)

sq.
L070(27.18) o

HHHHHHHHH\jﬁT
|

1.090 (27.69)
1.097 (27.86)

Altera Corporation

1.103 (28.02)

/

/
See Detail A

0.120 (3.05)
0.160 (4.06)

-
e
7
7/
/

/

/" 0.005 (0.14)
0.008 (0.20)

0.160 (4.06)
0.180 (4.57)

0.020 (0.51)
.
0040 (1.02)

£ 0.800
g (20.32)

Ref.

Detail A
N
N

\

\
—| — —»V— 0°-8° \
\
b |

t |
0.020(0.51)
0.030 (0.76)
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1440 000000000000 00000O0D0OO0O00OTQFPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooool4oooooooooooon

Page 38

Indicates location

of Pin1

Pin 1

ARAEAR DDA R DR

¥y
[ ]

AR AL AR

e

s g

0.787
(20.00)

BSCSq ——»|

BSCSq. ————»

0.86
(22.00)

0.0020 (0.05)
0.0059 (0.15)
0.063
‘(1.60) Max.
0.0067 (0.17)
0.0106 (0.27) See Detail A
—
0.0197
050) B¢
— - T~ ~
- : <
- Detail A N
/ AN
/ N\
/00035009 ||, N
0.0079 (0.20) ooz
\
I v v \
| -
|
| ¥ o 0177 (0.45)
0.0295 (0.75) /
' 0,039 Ref. /
\ (1 00)
N

Altera Corporation
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leoU 000 0b0ObDOo0o0ob00o0obOobOonDOnPGAD

oooooooooooooooooooooooooooooooooooooooooooonnig

ooooooooooon
1.560 + 0.020 . 0.140 # 0.020
(39.624 2051) °F 1.400 +0.012 (856£0.51)
1,950 £ 0,012 (35.56 £ 3.05) .| | 00900010
@L.7520.30) o0 0100 0070 (2.286 £0.25)
- ©58BSC  (179) DT i @s72)
LN OICICICICICICICICICICICICICG) =
PlOOOOOOOAOROOOO®O n
N ©OOOOOOO®OOOOOOO —
M|©©OO CIOIC) ©O00O —
L1 ©OO ©O0O —
18660 0600 —
J b
- H +
G |©©OO ©OO0 b— 00180002 .
Flooo ©©®0 L (0.451 +0.05)
E|l©OO @O —
D |©OOOO OJOIC) ©OOO = om0
ClOPOOOOOOOOOOOOO G20
B [ 000000000000 1 '
Al +|9000000000006060) e
1 23 4 5 6 7 8 910111213 1415 0.050
Indicates location  Orientation w2
of Pin A1 Index 0.008
(0.203)

Altera Corporation
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leo0 000000000 b0obOobDoboDOoooooODPQFPO

oooooooooooooooooooooooooooooooooooooooooooonn

oooooooooool4oooooooooooon

Indicates location

Pin1—

i
S_E\/HHHHH‘@
O

HAAAARRAAAAARAAAAAAARAAARRA

of Pin 1
0.0150
(0.38)

% 45° Chamfer
Typ. (3 Places)

See Detail A

Y
t

0.009 (0.22)
0.015 (0.38)
S=]

A AR AR A ARAAAARARAAAAAA AR AR AR AARAARAR
B8 388 S BN H N B BH AR a8 a6 d o

ROl Rl G

1.098 (27.90)
1.106 (28.10)

1.219 (30.95)
1.238 (31.45)

Sq.

0.0045

/
/
(0.1143)

/ 0.0250 Min.

| (0635)

Page 40

0.125 (3.17)
0.144 (3.67)

~

Detail A RN

N

AN

\
\
HVH oo
\
3 ,
|
t

0.020 (0.508) /’
0030(0762)
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o0 000 0Db0ObO0000b00bObUn0OdURQFPO

ooooooooooooooooooooooooooooooooooooooooooooog
oooooooooooi4oooooooooooooooooooooooooooooooooooon

Indicates location

0.060 . oo of Pin 1

L @92 0.015, 45° Chamfer
»\\HHHHH@ ERFRRARERRAR AR AEReg - @7 v (ePiaces

(I
Pin1- = O

See Detail A
v

0.009 (0.22)
0.015 (0.38)
==

Metal
Heat Sink

L e e e e e e = —

AR A A A A A A A A A AR A A A
Ll

S

1.098 (27.90)
1.106 (28.10)

0.125 (3.17)
0.144 (3.67)

Sq.

1219(3095) ¢
1.238(31.45) - - ==

-7 Detal A .

N

N
N
/ 0.0045 A
— —> 0°—-8° \
/ (0.1143) / .
! \
f |

| 0.018 (0.45)
0.026 (0.65) !
/

0.0250

Min.
, (0635) "
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1920 0000000000 0DLO0OD0O000O00O0OPGAO

ooooooooooooooooooooooooooooooooooooooooooooonia

oooooooooonn
1760 4 0,018 0.142 +0.015
(45.15 £ 0.46) (364£0.39)
1.600 £ 0.015 « 0.085+0.004
oo 1032038 (218+0.10)

T -« m BSC / (1779) Dia. Typ. -~ 0(412(2] i ggé?
UOEPOCOEOOO®COOOOOCOE) ]
T[OEOOOOOOO®OOOOO®OOO :Ik(g'(l’g:)
RIOOOOOOOO®OOOOOOOO | = :
PlOO@OO @OOY®O©O ©@Ooo = 0016 2 0.002
:‘A %%% %%% 2(6.45716.05) Dia.
elelele) ©0OO I
klovoO ©00® S
: +
H©O©OO ©OO© —
Gl©@O®OO ©OO© =
Flo©© @O =
E[©0GO ©O =
PI©O@OO ©OO®OO @O o050
2 [OXOIOIOICICICICINICIOIOIOIOIOICNC) 1F— @es P
B|©OOOOLOOO®OOOOOOOO — $
A |[P000000®60000600) —

1 23456 7 8 910111213 14 15 16 17 ] t
Indicates location | | 0050+0.005
of Pin A 1.450 + 0.010 (128013

(3.68 £ 0.25) 0.008
p . k(m)Ref.
/’O )
Indicates location
of Pin A1
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280 000000DO0ODOOOO0O0ODLODODOCQFPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooooil4ooooooooooon

S e 1 1 |
/HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH L : \
/ % }‘Eﬁcates location % e |
= =
- =
% %T{Lw
B A A -
/////I;e;aiIA\\ N 030
/ /o,oosg (0.15) ‘ _ HVT \ \\

Altera Corporation

H‘k

| 0.0091 (0.23)

0.0197 +0.008 |
05002 /
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280 0000000000000 0bL0ODbODObOOUPQFPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooool4oooooooooooon

0.161
‘ (@.10) Max. —> ’k
1.195 (30.35)
) 1215 (30.85) °% 0.126 (3.20) |
(g 4 0.142 (3.60)

(152) 1.098 (27.90) 0010
1.106 (28.10) (0.25)

1 '

. . -] N
O Indicates location = 7
of Pin 1 o

Min, ———»|

s

Pin 1 = See Detail A

0 0.0067 (0.17)
== 0.0106 (0.27)

IR AR A AR AR AR AR AR AR AR AR AR AR AHHR

~

B e e e e s RN

— % 45° Chamfer
- -~ (0:38) Typ. (3 Places)

o _ 70 \
/ 0.0045 -7
e
, (0.1143)

\ 0.020 (0.50) |
\ B 0.030 (0.75) |
| Qoi6 /
, (0.20) MM /
\ /
N /
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2080 00000000000 DODODO0O0O0OUORQFPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooooi4oooooooooooooooooooooooooooooooooooon

12 I I
1.098 (27.90) o
1.106 (28.10) 0.126 (3.20) _ | A
0.142 (3.60)
ﬁ 0.010 .

o 0.25) Min. —————>{ j«—
> HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH /
/% == <

2N
Pin 1 % Q\ Indicates location % See Detail A |—
[ —— i T
S= of Pin 1 ES :
== = I
% % 0.0067 (0.17) !
== E= 0.0106 (0.27) :
- =l !
= =N .
== == Metal :
E= = Heat Sink |
== == 1
J—— 11 |
C E=p |
i == ;
B == I
% = czoo—ég; BSC |
[ :n:l |
|- == |
== E= !
= = ,
S= == |
[ —— T
3 == !
= =
|- 30 ~

B Rl A

— -~

e Detail A~

/ N o
/ 0.0045 ||, .

| (0.1143) \

/ v % !
\ 1 |
\ 0.018(0.46)
$ 0.026 (0.66)

\
0.025
\ (0 635) Min.
\
\

Altera Corporation Page 45
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2250 000000000000000BGAO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooool4oooooooooooon

1.056 (26.80)

1.071 (27.20)

0.94 (24.00)

0.97 (24.70)

Indicates location
of Pin A1

\J

0.32
(8.05)

Ref. [+—

45° Chamfer
(4 Places)

‘

0.0591
(1.50)

0000000

0000000

0000000

!

T 0.024 (0.60)
7 0.035 (0.90)

D VvV zZzIr XTI OTMMOO®>

0000000
0000000
0000000
0000000
0000000
0000000
0000000

0000000
0000000
0000000
0000000
0000000
0000000
0000000

0.020 (0.50)

151413121110 9 8 76 5 4 3 2 1

0.045 (1.15)

l 0.028 (0.70) \

'

TOTTTTT

Page 46

T O T TTTT

0.079 (2.00)

!

0.012 (0.31)

0.091 (2.30)

0.016 (0.41)

0.049 (1.25)
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2320 000000000000 0000bO0ODbDUOPGAT

oooooooooooooooooooooooooooooooooooooooooooonnig

oooooooooooo

1760 0018 ¢
(4470%046)
1450£0.012 ¢
(36.83%0.30) %

Indicates location

of Pin A1

O

1,600 + 0.010
(40.64 +0.252)>%

—| 0.100 0.070
%x N r(z.m) BSC —(1_778)D|a.Typ.
“Places) |, ([OEPOOOEOOO®OOOOOOOO

TIOPE@OOOOOYPOOEOOOOO

RIOOPOOPOEOODOOOOROOO

P[OOO@OOOOOPOOOOOOOO

N OOOO QO®OO ©OOO

M|©@OOO©O ©O©O0O0O

L| OO @OOOO

K|©OO®OO @O

J

H|©OOO©OO ©OOOO

c|©OOOOO ©OOOO
FIOO@OO @OOOO
E|O@OO @O®WOO @O
PN [CIOIOICICICIOICIOICICICIOIOIOICIC)]
[ [CIOIOICICICIOICIOICICICIOIOIOICIC)]
B|OOOOOOOODOOOOOOOO
A [JOOEOROOOOOOOOOOE)
0070 / 1\2 3 4 56 7 8 9 1011 12 13 1415 16 17
w.778) Index

Indicates location

of Pin A1

Altera Corporation

0.142 +0.008
(3.61£0.20)

0.090 + 0.009

o 0:090£0.009
(2286 * 0.228)

0.018 + 0.002
(0.457 £ 0.050)

=
0.010 .2

0.050 + 0.005

+
F— 5~ 5 (4 Places
(1.27 % 0.127)( )

(0.25)

0.050 + 0.005

0.050+0.005 |

(1.27 £0.127)
—

0.180 + 0.010
le
(4572 % 0.254)
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2000 0000000000000 b0obOoboOoboO0UPQFPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooool4oooooooooooon

1.352 (34.35)

0.161
(4.10)

Max. —» l—

1.372 (34.85) >

0.130 (3.30) _,|

564 (210 5 0128 (550
0.060 : : 1
S 52)3‘45 (%215(; in. =
| NJiiHAAHARAAA AR AR A AR AR A AR AR AAAAAAA AARAAAR AARAHARA AR /| )
=] == \ ‘
Pin 1 % Q % See Detail A 8=
=[N S8
f——— -
% Indicates location %
% of Pin 1 %
[ :1:00067 (0.17)
= :Eoome (0.27)
% :[:I
=5 %7T
- 11
= -
- 11
= -
- 11
— &
E= =
= =
- T —
= =
— == 50 °5C
- 11
= =
- 11
= =
- 11
= =
- 11
= -
- 11
= -
- 11
= -
- 11
No.015

Qs el s el s ALl bt

Page 48

>

- Detail A

% 45° Chamber
(0:38) Typ. (3 Places)

~
N
N

/ -« 0°-7° \
/ 0.0045 |
! (0.1143) |

|
o
|
S — 013 (0.46) ‘
. i 0.026 (0.66)
0.016 , .
\ (0.40) Min.
\
N\
AN

Altera Corporation
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200 000000000000 0D00D00000RQFPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooooi4oooooooooooooooooooooooooooooooooooon

0.161

1352 (34.35) @0 o
1.372 (34.85) O 013030
1.256 (31.90) 0.138 (3.50)
0060 4 4o 1.264 (32.10) 0010
L (152) 5,25 Min. ———=—
UYLl 1 s s A s A - /] \}
P/n?% O Z(ﬁt;:tjs location % s ﬁ'\ E
= omen .
= ]
E5 == Metal !
E= == Heat Sink :
= e
= E e |
Rl el ARl alalalallly Gl \&%S)xfcgrglfer )

— ~

-7 Detail A N

e N
7/ N
/ \
/ . D\
/ 00 -8
/ 0.0045 ||, \
/ (0.1143) \
| \
I . 1 I
| 0.018 (0.46) |
\ T 0.026 (0.66)
\_0.016,, /
Min.
\ (040" /
\ /
\ /
N /
N 7
N e
N ~
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2560 000000000000000BGAO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooool4oooooooooooon

1.056 (26.80) ¢
1.071 (27.20)

Al Ball ) 094(2400) (- A1 Ball
Pad Corner 0.97 (24.70) Pad Corner
— Byt — 0024(060) 3™ g™y T % st T
)

T \ 0.035 (0.90) _r

O0000000000OOO0OO0O000
O0000000000O0O0OO0O0O000

A

5

Indicates [O0000000000000000000 |c

location of o [ 0000000000000 0000000 (o

pin A1 0000 Q000 |«

0000 0000 |-

0000 0000 |

o000 Q000 |~

o000 0000 |

0000 + 0000 |«

0.05 0000 0000 |t

1.27) O000 Q000 |m

0000 Q000 |n

0000 0000 |-~

0000 0000 |=r

0000 Q000 |

0057 .1 OOOO0000000000000000 |u

45° Chamfer (1.44) 00000000000000000000 |v
(all 4 corners) l Q0000000000000 000000 | W
v

0000000000000 000000

7,
\ 0019 o
0057 o oo (0.50)
: (for 3 corners)

(1.44)
[ l | |

T T TITTITT T T
0.079 (2.00) 0.020 (0.50) 0.012(0.31)  0.045(1.15)
: . - . 0.016 (0.41)  0.049 (1.25)

0.091 (2.30) 0.028 (0.70)
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200 0000000D00ODO0OOO0OPGAD

oooooooooooooooooooooooooooooooooooooooooooonnig

ooooooooooon
1.960 + 0.018
@9.78 2 0.457) %
16500012
@191+030) >
&
Indicates location
of Pin A1
1.800 % 0.010
(45.72 + 0.254) °%
0.100 0.070
%’ % 45° @5 Typ. w77 Dia. Typ.
@places) w(©OOOOOOOOPOOOOOOOOO
VI©O@OOOOOOO®OOOOOOO®OB®O
'R IOJOICICIOIOIOICICIOIOIOIOICICIOIOIONO)
T|©OOOPEOOOOOO®OOOOOOO®O®O
RIOOOOOOOOOO®OOBOOOO®O®O®O
PIO@OOO ©OOO©O
N|©@O@OOO ©OeO®O
M|©@O@OOO ©OeO®O
L|©®OOO ©OOO®O®
K
1 |©@©O©© ndicates location ©OOO©O
H|©@O@O©O©O® ofpin Al ©OeO®O
6@ ©OeO®O
FIOOOOO® ©©OO®O®
E|0OOOEOOOOYOOOOOOOB OO
D|©OOOOOOOOO®OOOOOOO©O®O®
[ [CIOICICIOICIOICICIOIOICIOICICIOIOIONC)
B|O@OOOOOOOO®OOOOOOO©O®O®
N (CICICICICICIOICICIOICIOIOICICIOIOIO0)
1 2 3 4 5 6 7 8 910111213 1415 16 17 18 19

Altera Corporation

—>|

0.135 +0.010
0135£0.010
(3.43 £ 0.254)

0.088 + 0.007
(224+0.178)

0.018 + 0.002
(0.457 £ 0.050)

f

[

[

| 0.050+0.005

(.27 x0.127) 4 Places)
v

ot
0.010 /
(0.25) 0.008 Re.
(0.20)
0.050 + 0.005
= | |e
(1.27£0.127) 0.180 + 0.010
> e

(4572 £ 0.254)
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40 000000000000 00000O0ODOUORQFPO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooool4oooooooooooooooooooooooooooooooooooon

e s, e
Ters o0 S0 | G150
A A A 0 A AR AR A A A R ARG ARAR A AR AR RN A \}
Pin% ©<7 g;tﬁti:stles location O %
% % See Detail A
= =,
. 4
% % Metal
== ES Heat Sink |
i E
= E s
20 o |E
e e e e e A s H, B
/// DetilA -
‘\/ J— A (01%501) Ref. \:
\\ 002.6 L \' :T(mo) t //
\\(0"40) Min. % 0.024 (0.60) //
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00000000000 00000BGAO

oooooooooooooooooooooooooooooooooooooooooooonn
oooooooooooi4oooooooooonoo

1.38 +0.0039 | 1.25+0.0039 sq. |
(85.00£0.10) T (31.75%0.10)

2625242322 2120191817 161514 (13121110 9 8 76 5 4 3 2 1
(e} 000000 000000000000 00000000 |A
000000000000 0000000000 |8
o_o3o¢o,0059L:800000OOOOOOO O0000000O0O0O0O0O0O c
Indit T 0000 00000 |b
dicates (0752019 F1 60000 00000 |e
location 00000 00000 |*
of pin A1 00000 00000 |6
00000 00000 |n
00000 00000 |3
00000 00000 |k
00000 00000 |t
00000 00000 |[m
00000 00000 |N
00000 00000 |[p
00000 00000 [r
00000 00000 |7
00000 00000 |u
00000 88888 &
00000 00000 |v

00000
00530 00000 |aa
00000 00000 |~8
00000 00000 AC
00000 00000000[000000000000O0 |AD
0000000000000[0000000000000 |[AE
0000000000000[0000000000000 |[AF
e
0.050

0.034+0.0024  0.059 + 0.0051
(0.87 £0.06) (150 £ 0.13)

L

memm—o—mmrcﬂrmc—_“'—L—‘i

0.025 + 0.0028
(0.63 £ 0.07)
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4030 00 00000000D0ODOOPGAO

ooooooooooooooooooooooooooooooooooooooooooooonia

oooooooooooo
1.960+0.019 sgq.
(49.78 + 0.48)
r ~
R
Indicates location
of Pin A1
\ J
0.090 + 0.003
(2.29 £0.229)
1.800
Sq.
@5.72) 9
-
AT AU oooooooooooooooooO OoooooooOooooooooo 0.100 BSC
AR| 0000 00 0 0 0§ 0 0 0000 000 (2.54)
AP 00 0 0 0000 0[O0 00 00 0 000
AN| 0050 00 0 0 0 0 ® 0 0 0 000 000
AM 00000000000 0000 000 0.050
AL | oo 070 oo o ¢dooo 0 0070 : BSC
AK 0 0 0 0 0 o
AJ | ©.0 0 000 (1.27)
AH 0 0 0 0 0 o
AG| o070 0070
AF 000 o
AE| 0000 ©0.0°0 0
AD O 0 0 0-0_0—f
Ac| oo o0 o0 0 0 o
AB 000 000 T T
AA| 0707070 070070
Y 0_0.0 o0_0.0
v W 000 [SOC)
U | oooo 0000
T 000 [SReNe)
R | 0000 0000
P 0070 [SeNe)
N | o000 0000
M 0-0°0 [See)
L | ooo 0070
K 000 o000
J 000 0070
H 000 0. 0.0
F G | %%%% 0 0%%°%6$0°%0°%% o c2aCoc’ | — Standoff
E | %% 0% 6 % 0 0 0’ o ioRs”
D& | 0002020 070°0 0"0 ¢ 0 0"0-0-0-0-0-0"0 (4 Places)
B 007000000000 00 00 000
A (#0000 0ooogo 00000000
1357 91113151719212325 2729 31333537
Indicates location 2 4 6 8101214161820222426 2830 3234 36
of Pin A1 (not a pin) 0.020 pag. Typ
(0.51)
(4 Places)

Page 54

0.050 + 0.005
(127 +0.127)
0.008

0.008 ),
©0.20) P
0.050

Dia. Typ.
(1.27) »

0.018 + 0.002
(0.46 £ 0.05)

f

Dia.

0.180 +0.010
(4572 £ 0.254)
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5030 0000000000000 0OPGAO

oooooooooooooooooooooooooooooooooooooooooooonnig
oooooooooooo

2.260 +0.015 S
(57.40+0.381) ~9"
1.600 + 0.012 — 0.180+0.010
(06420304 5% | (4.5720.254)
1.500 +0.010 sq. 0.145 Max.
(38.10 +0.254) (3.68)
— 0.050 .
( ) Dia. Typ.
O = a2 "
|7 — l
) ) —
Indicates location = 1
. —
of Pin Al =
=
—
—
= 0.018 +0.002
+
— 0.018+0.002 ..
—_— (0.46 £ 0.051)
1
—
=
—
—_—
— f
=
—
=
—
—
=
=
—
\ —
—
=]
—
—
=
=]
=
\ J
0038 (0.966) ||
0.048 (1.22)
0.050 + 0.005
(1.27 £0.127)
2.100 s 0.100 0.008 + 0.005
53.32) 100 poe 0.20 £ 0.127
(2.54)
1.095 £ 0.011 ’
(27.81+0.279) 0.050
BSC
p . (1.27)
BC| oo o0 o0opbooooo0looooo0doooo0o0
BB 0-00 00700000 (G 0 0 0 00]00 000
BA| 07070 0 07j0"0 0 0 0 0J0 0 0 0 0 G 0 0 0 0 0]
AY 0 0 0 0 000000 0 0 0 0 0]0 0 0 0 O—f
AW| 0700 0 0 10"0 0 0 0 0[]0 00 0 0 0 00 0 O0++—
AV 0000000000 ¢ 0 0 0 00]0 00 00 T
ATAU oooooo©o 0000000000 o@oooooo T
AP AR 96%6%° 60 0O
AN | 00 0 0 0000
AM 0-0_0 0.0 0
AL | 0700”0 00700
AK O 0 0 0 0 0
AJ | oo 0”0 0000
AH O O 0 0 0 O
AG| 00 o0 0000
AF 0 00 0 0.0
AE [ 0,0,0.0 0,0,0:0
:gAc 02%%% 022%% 1.334 £ 0.014
YAA ooooooo ooooo o (33.88 £ 3.56)
w | oo"o"o 0000
Y] 0 0.0 0. 00
U | o000 0000
T 0 00 0. 0.0
R | 0000 00700
P 0-0°0 (o)
N | o000 0000
M 0-0_0 0-0.0
L 0000 00700
K 0 0.0
HJ gogogoé)oooooooooooooo@oo—e—e“o Standoff
G 0262600206 0 2P0 0 0Pl 2§25 Stando
E | 0.0 0700000 00 0[0 0000000 000 (4 Places)
D 07000000000 (G 0 0 0 00 00000
c | 0000000000 0l0 0000000 000
B 0-00 0000000 (G 00 000 00000
A [ 000707000 0 0 0fo o 0000 0T0T0 0 0 |
: ; 1357 91113151719212325 2729 31333537394143
Indlgates /003"0"‘ 2746 8 101214 16 1820 22 24 26 2830 32 34 36 3840 42 \ 0.020 Lo
of Pin A1 (not a pin) ©s51) od P

(4 Places)
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5000000000000000D00PGAO

ooooooooooooooooooooooooooooooooooooooooooooonia
oooooooooooo

246£0015
(62.484 = 0.381) ~9"
1.6£0.012
e ————————— Sq. —»|
(40.64 £ 0.3048) N < 018001
1.5+0.01 Sq. —l (4.572 £ 0.254)
(38120250 0145 \ o e
(3.683) -
r \ L
0.05 .
E= .- Dia Typ.
,D = a2 P
Indicates | @Lif
location of A1 =
(not a pin) = _oo018:0002 .
E= (0.4572+0.0508)
I —
\ J
0.04 e
(1.016)
005+0005 ||
2.30 sq. (1.27 £0.127)
(58.42) 01 0.008 + 0.005
(254 BSC (0.2032 £ 0.127)
1015£001 | 0.05
(25.781 + 0.254) (1‘ 27y BSC
r ~
B
Bi BF OOOOOOOOOOO OOOOOOOOO OOOOOOOOO OOOOOOOOOOOO l
P o RN C RO RO Ko Ko R MRS RO ROR RO OO RO R R
g B R R R S RS RCRCR SR xR T
BAAVO (OeoNe) O 00000000000 OOOOo0 T
an A p) o©oo 019000
© o )
AV | 9% 0500
AR oo ) 000
©) © o ©
AN [e) (o) (O)e]
AM (@) O ) QO
AL k| 9o 0500
A o) (®) (o)}
ac A | SO0 S0
e MF < X OO0, 1.45+0.015
AC :S © o 0000 (36.83+0.381)
A EOKORORC 3005,
© © 0000
w v OOOO OO S OOOOO
u [e)ie) (o) (O]
T (OXe) (o] ) (o)
R [e)K(e) () ()]
N :,I OOOO OO [e) OOO
. 0000 o ©
k |eceees 00
J 000 0. @ RO
H
G 2o ©OO£OOOOOOOOOOOOOOOO©OQ€@O
°o ogog OO0 O E 000 | Standoff
© b | O R R P oo o oo (4 Places)
A~ | To00Pp000°0" 00 0[0° 0070000000 00|

2 4 6 8/10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
1 3 5 7 (9 11 13 151719 21 23 25 27 29 31 33 35 37 39 41 43 45 47

Indicates quadrant
containing location A1
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e 000000000000 DOOOBGAO

oooooooooooooooooooooooooooooooooooooooooooonn
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