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CMOS

Time-to-Market

. SameFrame™
™
APEX™ 20K FLEX”" 10K FLEX 6000 FLEX FineLine BGA™
O
8000 MAX"” 9000 MAX 7000 TOFP
PLD
100MH:z SameFrame
4.5ns BGA
APEX
APEX 20K Quartus™
FLEX
FLEX 10K
1/0 FLEX 6000
MAX FLEX 8000 Quartus
MAX 9000
MAX 7000
| mAX7000 | MAX9000 | FLEX8000 | FLEX6000 | FLEX 10K | APEX 20K*
600-10,000 | 6,000-12000 | 2500-16,000 | 10,000-24000 | 10,000-250,000 | 100,000-1,000,000
MHz)** 19 145 125 125 204 250
44-256 84-356 84-304 100-256 84-672 144-984
el 16
ESB Quartus
ISP EDA
ESB
LUT RAM ROM
CAM Content-Addressable Memory
50V 3.3V 2.5V 1.8V MAX+PLUS" II MAX FLEX
MultiVolt™ 1/0
MAX+PLUS Il EDA
VHDL Verilog HDL EDIF
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APEX
APEX Advanced Programmable Embedded MatriX
Time-to-Market PLD
APEX 20K
APEX 20K 100,000
1,000,000 PLD
SRAM APEX 20K 64
66MHz PCI 125MHz
LUT
MultiCore™
APEX 20K FLEX 10K FLEX
6000 MAX 7000
APEX 20K LE
2,048 ESB
MegaLAB™
ESB

Megal AB

Megal AB
I . I .
N . ... I .
I . I .
I . I .
I . I .
] B [ e I ]
I . I .
I . I .
I . I .
AB1 B2 . 1AB 15 LAB 16
ESB RAM ROM CAM
APEX 20K ESB
ESB
RAM RAM
CAM
APEX 20K ClockLock™
ClockBoost™ LVTTL LVCMOS
GTL/+ SSTL-3 LVDS 1/0

APEX 20K APEX

MultiVolt I/0
125MHz APEX 20K
MultiCore LUT FineLine BGA
LUT RAM
ESB ROM CAM Content Addressable Memory
APEX 20K Quartus
PCI 3.3V 64 66MHz PCI
1/0 LVDS SSTL-3 GTL/+ LVTTL LVCMOS 1/0
SignalTap SignalTap™
1,000,000
1.8V 2.5V SignalTap
PLL Phase-Locked Loop ClockLock ClockBoost 1x 2x 4x
MultiVolt I1/0
FineLine BGA BGA
SameFrame 1/0
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FLEX

FLEX 10K

FLEX Flexible Logic Element MatriX 110 ~-m = " = H =
10E ! } [l } i [}
¥ [} f
w / m
PLD Time-to-Market ! :|. { ;
: ] ] ] -:
FLEX . . = E E
] ]
w- | B = = E- {-
FLEX 10K ﬁ} E E — i
] ]
— = =}
10,000 250,000 204MHz — — =) e
16 / \
FLEX 10K i i -
FLEX 10K FLEX 10K
EAB LAB
FastTrack”
EAB EAB ROM FIFO
RAM
K EAB FastTrack
4K x 16 1/0 I0OE
LAB IOE
LAB 1/0
LE
LE
LUt 3.3V FLEX 10KA
0.30
CMOS SRAM
FLEX 10K
FLEX 10K 250,000
115MHz
FLEX 10KE FLEX 10K
66MHz 64 PCI PCI
FastTrack 2.5V 0.22 5
RAM EAB FLEX 10KE 66MHz 64 PCI
FLEX 10KE RAM PLL
PLL Phase-Locked Loop ClockLock ClockBoost Phase-Locked Loo
FLEX 10KE P
FLEX 10KE 110
250,000 90%
2.5V 3.3V 5.0V FLEX 6000
MultiVolt I/0
FLEX 6000 5.0V 3.3V
FineLine BGA BGA
SameFrame i
/o Time-to-Market
FLEX 6000
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FLEX 6000 OptiFLEX

FLEX 6000

1.0 1.06
f=ei—t FLEX 8000
il i
R FLEX 8000 2,500 16,000
e T —
NI | 8000 CPLD
Gate Array FLEX 6000
0.5 W, 240 Pins 0.5 p, 240 Pins
Source: Altera
OptiFLEX™ SRAM APEX FLEX
3.0
uPitch™ OptiFLEX 64K EPC1064
2M EPC2
Pitch OptiFLEX
H P FLEX
FLEX 6000 ASIC
PLD
FLEX 6000 3.3V
LAB LAB 10 5.0V
LE LE
FLEX 6000 LAB LAB
W= FLEX 6000
LAB
LAB OptiFLEX
LAB
FLEX PCI PCI
LAB
FastFLEX 1/0 110
uPitch
FastTrack 3.3V 5.0V
FLEX 6000 LE 1/0 MultiVolt 170
Clock-to-Output
PCI
APEX FLEX 64K
ASIC 2M
Time-to-Market
ASIC 3.3V 5.0V
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MAX MAX 7000
MAX
4.5ns
MAX MAX Multiple Array | P¢! PCl
MatriX 600 10,000 PLD
600 12,000
. 3.3V 5.0V
PLD
ISP
Jam
MAX 7000 -
MAX 7000 50%
MultiVolt I/0
CMOS EEPROM
MAX 7000 MAX 7000A
4.5ns 196MHz 3.3V ISP MAX 7000S
MAX 7000 PCI 5.0V ISP sp
MAX 7000 32 512
MAX 7000
3.3V 2.5V 3.3V 5.0V Jam ATE Automated Test
MultiVolt 1/0 Equipment ISP
ISP
MAX 7000A MAX
7000S JTAG
MAX 7000A MAX 7000S
ISP
Jam™
ISP
m\\\\““ z
| | L} |
| | n : |

MAX 7000A MAX 7000S MAX 9000

JTAG ISP
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MAX 7000
MAX 7000
MAX 7000
4. ns
50%

MAX 9000

Altera Corporation

10ns 145MHz
PCI PCI
6,000 12,000
ISP
Multivolt I/0
ATE ISP
Jam
MAX 9000
MAX 9000 MAX
7000
560
320 560
MAX 9000 10ns 145MHz
16
MAX 9000A
PCI
MAX 9000
ISP JTAG Joint Test Action
Group MultiVolt
1/0

Page 6



Page 7

APEX FLEX

EPC:

EP:

EP: APEX 20K
EPF: FLEX 10K FLEX 6000 FLEX 8000

EPM: MAX 9000 MAX 7000

EPF:

EPC:
EPM:

L

20K100, 20K100E, 20K160E, 20K200, 20K200E,
20K300E, 20K400, 20K400E, 20K600E, 20K1000E
10K10A, 10K10, 10K20, 10K30E, 10K30A,
10K30, 10K40, 10K50E, 10K50V, 10K50, 10K70,
10K100E, 10K100A, 10K100B, 10K100, 10K130E,
10K130V, 10K200E, 10K250E, 10K250A, 6010A,
6016A, 6016, 6024A, 8282A, 8282AV, 8452A,
8636A, 8820A, 81188A, 81500A

1064, 1064V, 1213, 1441, 1, 2

9320, 9320A, 9400, 9480, 9560, 9560A, 7032,
7032AE, 7032S, 7064, 7064AE, 7064S, 7096,
7128A, 7128AE, 7128S, 7128E, 7160S, 7160E,
71928, 7192E, 7256A, 7256AE, 7256S, 7256E,
7384AE, 7512AE

[N

(
(-40

BGA

1 -2
~70 )
~ 85 )
PDIP
PLCC
PGA

-10

mxn 4o

DX: FLEX 10K ClockLock
ClockBoost
X:  FLEX 10KE ClockLock
ClockBoost
P: PCI
F:
C:
-15)
PQFP
TQFP
RQFP
FineLine BGA
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APEX 20K

EP20K 100

EP20K 100E

EP20K 160E
EP20K 200

EP20K200E
EP20K 300E
EP20K 400
EP20K400E
EP20K 600E
EP20K 1000E

100,000

100,000

160,000
200,000

200,000
300,000
400,000
400,000
600,000
1,000,000

2

144-Pin TQFP, 196-Pin BGA?, 208-Pin PQFP, 240-Pin PQFP
324-Pin BGA?, 356-Pin BGA,

144-Pin TQFP, 196-Pin BGA?, 208-Pin PQFP, 240-Pin PQFP
324-Pin BGA!

144-Pin TQFP, 208-Pin PQFP, 240-Pin PQFP, 400-Pin BGA!

208-Pin RQFP, 240-Pin RQFP, 356-Pin BGA, 484-Pin BGAL,
672-Pin BGA!

208-Pin PQFP, 240-Pin PQFP, 484-Pin BGA®
208-Pin RQFP, 240-Pin RQFP, 672-Pin BGA®
652-Pin BGA, 655-Pin PGA, 672-Pin BGA®
208-Pin RQFP, 240-Pin RQFP, 672-Pin BGA®
240-Pin RQFP, 672-Pin BGA?, 900-Pin BGA®
900-Pin BGA?, 984-Pin PGA

1/0 2

99, 146, 157, 185,
246, 246

99, 145, 157, 185,
246

91, 148, 177, 316

142, 170, 285, 328,
376

142, 170, 376
130, 159, 416
496, 496, 496
140, 140, 496
140, 505, 620
780, 780

25V

18V

1.8V
25V

18V
1.8V
25V
18V
1.8V
1.8V

RAM
4,160 53,248
4,160 53,248
6,400 81,920
8,320 106,496
8,320 106,496
11,520 147,456
16,640 212,992
16,640 212,992
24,320 311,296
42,240 540,672

416

416

832

832
1,152
1,664
1,664
2,432
4,224

FineLine BGA

FLEX 10K

RAM
1/0
EPF10K 10 10,000 | 84-Pin PLCC, 144-Pin TQFP, 208-Pin PQFP 59, 102, 134 50V -3,-4 576 6,144
EPF10K10A 10,000 100-Pin TQFP, 144-Pin TQFP, 208-Pin PQFP, 256-Pin BGA! 66, 102, 134, 150 33V -1,-2,-3 576 6,144
EPF10K 20 20,000 144-Pin TQFP, 208-Pin RQFP, 240-Pin RQFP 102, 147, 189 50V -3,-4 1,152 12,288
EPF10K 30 30,000 208-Pin RQFP, 240-Pin RQFP, 356-Pin BGA 147, 189, 246 50V -3,-4 1,728 12,288
EPF10K30A 30,000 144-Pin TQFP, 208-Pin PQFP, 240-Pin PQFP, 256-Pin BGA®, 102, 147, 189, 191, 33V -1,-2,-3 1,728 12,288
356-Pin BGA, 484-Pin BGA® 246, 246
EPF10K30E 30,000 144-Pin TQFP, 208-Pin PQFP, 256-Pin BGA', 484-Pin BGA! 102, 147, 176, 220 25V -1,-2,-3 1,728 24,576
EPF10K 40 40,000 208-Pin RQFP, 240-Pin RQFP 147, 189 50V -3,-4 2,304 16,384
EPF10K50 50,000 | 240-Pin RQFP, 356-Pin BGA, 403-Pin PGA 189, 274, 310 50V -3,-4 2,880 20,480
EPF10K50V 50,000 240-Pin PQFP, 356-Pin BGA, 484-Pin BGA! 189, 274, 291 33V -1,-2,-3,-4 2,880 20,480
EPF10K50E 50,000 144-Pin TQFP, 208-Pin PQFP, 240-Pin PQFP, 102, 147, 189, 25V -1,-2,-3 2,880 40,960
256-Pin BGAY, 356-Pin BGA, 484-Pin BGA! 191, 2562, 254
EPF10K70 70,000 240-Pin RQFP, 503-Pin PGA 189, 358 50V -2,-3,-4 3,744 18,432
EPF10K100 100,000 | 503-Pin PGA 406 50V -3,-4 4,992 24,576
EPF10K100A | 100,000 | 240-Pin RQFP, 356-Pin BGA, 484-Pin BGAYL, 600-Pin BGA 189, 274, 369, 406 33V -1,-2,-3 4,992 24,576
EPF10K100B 100,000 208-Pin PQFP, 240-Pin PQFP, 256-Pin BGA® 147, 189, 191 25V -1,-2,-3 4,992 24,576
EPF10K100E | 100,000 | 208-Pin PQFP, 240-Pin PQFP, 256-Pin BGA!, 356-Pin BGA, 147, 189, 191, 2742, 25V -1,-2,-3 4,992 49,152
484-Pin BGA! 338
EPF10K130V | 130,000 599-Pin PGA, 600-Pin BGA 470, 470 33V -2,-3,-4 6,656 32,768
EPF10K130E 130,000 240-Pin PQFP, 356-Pin BGA, 484-Pin BGAL, 600-Pin BGA 186, 2742, 369, 4262, 25V -1,-2,-3 6,656 65,536
672-Pin BGA! 413
EPF10K200E | 200,000 240-Pin RQFP, 356-Pin BGA, 599-Pin PGA, 600-Pin BGA, 1822, 2742, 470, 470 25V -1,-2,-3 9,984 98,304
672-Pin BGA® 470
EPF10K250A | 250,000 599-Pin PGA, 600-Pin BGA 470, 470 33V -1,-2,-3 12,160 40,960
1 FineLine BGA
2
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FLEX 6000

EPF6010A

EPF6016
EPFG016A

EPF6024A

10,000

16,000
16,000

24,000

100-Pin TQFP, 144-Pin TQFP, 100-Pin BGAZ, 256-Pin BGAL
144-Pin TQFP, 208-Pin PQFP, 240-Pin PQFP, 256-Pin BGA
100-Pin TQFP, 100-Pin BGAY, 144-Pin TQFP, 208-Pin PQFP,
256-Pin BGAL

144-Pin TQFP, 208-Pin PQFP, 240-Pin PQFP, 256-Pin BGA,
256-Pin BGA!

1/0

81, 117, 812, 1392

117,171, 199, 204
81,1172, 171, 2182

117, 171, 199, 218,
218

33V

50V
33V

-1,-2,-3
-2,-3
-1,-2,-3

-1,-2,-3

1,320
1,320

1,960

880

1,320
1,320

1

FineLine BGA

2
APEX

FLEX
EPC1064 8-Pin PDIP, 20-Pin PLCC, 32-Pin TQFP 5.0V FLEX 8000 64K
EPC1064V 8-Pin PDIP, 20-Pin PLCC, 32-Pin TQFP 3.3V FLEX 8000 64K
EPC1213 8-Pin PDIP, 20-Pin PLCC 50V FLEX 8000 213K
EPC14411 8-Pin PDIP, 20-Pin PLCC, 32-Pin TQFP 3.3/5.0V FLEX 441K
EPC1! 8-Pin PDIP, 20-Pin PLCC 3.3/5.0V APEX FLEX M
EPC2! 20-Pin PLCC, 32-Pin TQFP 3.3/5.0V APEX FLEX M
1 3.3V 5.0
Page 9 Altera Corporation



MAX 7000

EPM7032AE
EPM7032S
EPM7032
EPM7064AE
EPM7064S
EPM7064
EPM7096
EPM7128A
EPM7128AE
EPM7128S
EPM7128E
EPM7160S
EPM7160E
EPM7192S
EPM7192E
EPM7256A
EPM7256AE

EPM7256S
EPM7256E

EPM7384AE
EPM7512AE

32
32
32

R

96
128
128
128
128
160
160
192
192
256
256

256
256

512

44-Pin PLCCITQFP

44-Pin PLCCITQFP

44-Pin PLCCITQFP/PQFP

44-Pin PLCC/TQFP, 100-Pin TQFP, 100-Pin BGA?

44-Pin PLCC/TQFP, 84-Pin PLCC, 100-Pin TQFP

44-Pin PLCCITQFP, 68-Pin PLCC, 84-Pin PLCC, 100-Pin PQFP

68-Pin PLCC, 84-Pin PLCC, 100-Pin PQFP

84-Pin PLCC, 100-Pin TQFP, 100-Pin BGA!, 144-Pin TQFP, 256-Pin BGA!
84-Pin PLCC, 100-Pin TQFP, 100-Pin BGA!, 144-Pin TQFP, 256-Pin BGA!
84-Pin PLCC, 100-Pin PQFP/TQFP, 160-Pin PQFP

84-Pin PLCC, 100-Pin PQFP, 160-Pin PQFP

84-Pin PL.CC, 100-Pin TQFP, 160-Pin PQFP

84-Pin PL.CC, 100-Pin PQFP, 160-Pin PQFP

160-Pin PQFP

160-Pin PQFPIPGA

100-Pin TQFP, 144-Pin TQFP, 208-Pin PQFP, 256-Pin BGA?

100-Pin TQFP, 144-Pin TQFP, 208-Pin PQFP, 100-Pin BGAL, 256-Pin BGAL
256-Pin BGA

208-Pin RQFP/IPQFP

160-Pin PQFP, 192-Pin PGA, 208-Pin RQFP

144-Pin TQFP, 208-Pin PQFP, 256-Pin BGAL

144-Pin TQFP, 208-Pin PQFP, 256-Pin BGAY, 256-Pin BGA

1/0

36

36

36

38, 68, 68

36, 68, 68

36, 52, 68

52,64, 76

68, 84, 84, 100, 100
68, 84, 84, 100, 100
68, 84, 100

68, 84, 100

64, 84, 104

68, 84, 104

124

124

84, 120, 164, 164
84, 120, 164, 84, 164

164
132, 164

120, 176, 212
120, 176, 212, 212

33V
50V
50V
33V
50V
50V
50V
33V
33V
50V
50V
50V
50V
50V
50V
33V
33V

50V
50V

33V
33V

-4,-7,-10
-6,-7,-10
-6,-7,-10, -12, -15
-4,-7,-10
-5,-6,-7,-10
-6,-7,-10,-12, -15
-7,-10, -12, -15
-6,-7,-10, -12
-5-7,-10
-6,-7,-10,-15
-7,-10, -12, -15, -20
-7,-10,-15

-10, -12, -15, -20
-7,-10,-15

-12, -15, -20
-7,-10,-12
-5,-7,-10

SOE10815
A2, {13, =240
-7,-10,-12
=1, =10}, =112

1

FineLine BGA

MAX 9000

EPM9320A
EPM9320

EPM9400
EPM9480

EPM9560A
EPM9560

320
320

400
480

560
560

84-Pin PLCC, 208-Pin RQFP, 356-Pin BGA

84-Pin PLCC, 208-Pin RQFP, 280-Pin PGA, 356-Pin BGA

84-Pin PLCC, 208-Pin RQFP, 240-Pin RQFP

208-Pin RQFP, 240-Pin RQFP

208-Pin RQFP, 240-Pin RQFP, 356-Pin BGA

208-Pin RQFP, 240-Pin RQFP, 280-Pin PGA, 304-Pin RQFP, 356-Pin BGA

1/0

60, 132, 168
60, 132, 168
59, 139, 159
146, 175

153, 191, 216
153, 191, 216

50V
50V

50V
50V

50V
50V

-10
-15,-20
-15,-20
-15,-20
-10
-15,-20
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