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FPGA Peripherals Resource Usage 

Summary  
Core Reference 
CR0139 (v1.11) July 17, 2008 

This quick reference provides detailed information about resource usage of all pre-
synthesized Peripherals cores. 

 

 

Peripherals 
The available Peripherals cores are listed as follows: 

 

BT656 CAN CAN_W CANB_W 

EMAC8 EMAC8_MD EMAC8_MD_W EMAC8_W 

EMAC32 FPGA_STARTUP8 FPGA_STARTUP16 FPGA_STARTUP32 

I2CM I2CM_W I2S_W KEYPADA 

KEYPADA_W LCD16X2A MAX1104_DAC PRTIO1X8 

PRTIO1X32 PRTIO2X8 PRTIO2X32 PRTIO4X8 

PRTIO4X32 PRTIOX1X8 PRTIOX1X32 PRTIOX2X8 

PRTIOX2X32 PRTIOX4X8 PRTIOX4X32 PRTO1X8 

PRTO1X32 PRTO2X8 PRTO2X32 PRTO4X8 

PRTO4X32 PS2 PS2_W SPI_W 

SRL0 SRL0_W TMR3 TMR3_W 

VGA VGA32 VGA32_16BPP VGA32_TFT 

WB_DUALMASTER WB_FPU WB_IDE WB_INTERCON 

WB_IRCODER WB_IRDEC WB_LCDCTRL WB_LCDCTRL_SRAM 

WB_MEM_CTRL WB_MULTIMASTER WB_OWM WB_PRTIO 

WB_PWM8 WB_PWMX WB_UART8  
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BT656 
BT656 Controller 

 

Device Family
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Cyclone 976 808 335
Cyclone2 814 336
Cyclone3 864 864 335
Stratix 976 809 335
Stratix2 671 336
StratixGX 976 809 335
Spartan2 1329 960 225
Spartan2E 1317 955 225
Spartan3 1363 1001 225
Spartan3A 1,451 1,118 231
Spartan3E 1377 1014 225
Spartan3L 1,447 1,115 231
Virtex 1321 957 225
Virtex2 1335 992 225
Virtex2p 1329 987 225
VirtexE 1321 957 225
Virtex4 1359 1002 225
Virtex5 70 70 70
ProAsicPlus 2625 4
ProAsic3 4322
ProAsic3E 4388
EC 1374 1237 302
ECP 1374 1237 302
ECP2 1334 1055 301
ECP2M 1334 1055 301
MACHXO 1374 1237
XP 1486 1265 302
SC 1574 1422 301  
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CAN 
CAN Controller 

 

Device Family
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Cyclone 1969 1881 833 2 1
Cyclone2 1957 1953 802 2 1
Cyclone3 1283 1283 745
Stratix 1958 1869 833 1 1
Stratix2 1660 1657 801 2 1
StratixGX 1958 1870 833 1 1
Spartan2 1956 1529 753 1
Spartan2E 1968 1528 751 1
Spartan3 2067 1640 745 1
Spartan3A 2,528 2,112 726
Spartan3E 2789 2322 777
Spartan3L 2,548 2,146 710
Virtex 1972 1534 753 1
Virtex2 1935 1498 752 1
Virtex2p 1947 1495 752 1
VirtexE 1966 1528 753 1
Virtex4 2827 2356 777
Virtex5 24 24 24
ProAsic3 4342 1
ProAsic3E 4232 1
EC 2008 1850 773 1
ECP 2008 1850 773 1
ECP2 1998 1516 753 1
ECP2M 1998 1516 753 1
MACHXO 2156 2047 1
XP 2304 2046 835 1
SC 2152 1830 798  
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CAN_W 
CAN Controller Wishbone 

 

Device Family
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Cyclone 2830 2795 1239 1 1
Cyclone2 2369 2365 1304 1 1
Cyclone3 1750 1750 1264
Stratix 2828 2792 1239 1 1
Stratix2 2411 2408 1303 1 1
StratixGX 2828 2793 1239 1 1
Spartan2 2082 1659 749
Spartan2E 2066 1645 747
Spartan3 2072 1645 746
Spartan3A 2,549 2,137 727
Spartan3E 2821 2336 767
Spartan3L 2,571 2,167 711
Virtex 2058 1645 749
Virtex2 2052 1626 749
Virtex2p 2064 1630 747
VirtexE 2050 1637 749
Virtex4 2833 2358 767
Virtex5 12 12 12
ProAsic3 5453
ProAsic3E 5565
EC 2112 1944 766
ECP 2112 1944 766
ECP2 2082 1610 743
ECP2M 2082 1610 743
MACHXO 2250 2146
XP 2190 1927 788
SC 2126 1836 801  
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CANB_W 
CAN Controller Wishbone 

 

Device Family
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Cyclone 2693 2422 1298 1 1
Cyclone2 2410 2406 1298 1 1
Stratix 2775 2512 1298 1 1
Stratix2 1871 1868 1297 1 1
StratixGX 2775 2513 1298 1 1
Spartan2 2033 1590 756
Spartan2E 2035 1590 756
Spartan3 2081 1630 755
Spartan3A 2,560 2,146 728
Spartan3E 2793 2340 761
Spartan3L 2,568 2,169 712
Virtex 2035 1591 756
Virtex2 2069 1615 756
Virtex2p 2077 1630 756
VirtexE 2037 1593 756
Virtex4 2768 2338 748
Virtex5 5 5 5
ProAsicPlus 6519
ProAsic3 5366
ProAsic3E 5463
EC 2094 1948 758
ECP 2094 1948 758
ECP2 2098 1625 737
ECP2M 2098 1625 737
MACHXO 2258 2160
XP 2210 1941 780
SC 2148 1841 781  
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EMAC8 
Ethernet Controller 

 

Device Family
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Cyclone 428 388 205 8 8
Cyclone2 392 386 205 8 9
Cyclone3 399 399 204
Stratix 426 387 205 8 9
Stratix2 329 327 204 8 9
StratixGX 408 387 205 8 9
Spartan2 756 627 198 6
Spartan2E 756 627 198 6
Spartan3 684 610 192 2
Spartan3A 700 606 192
Spartan3E 718 614 204 2
Spartan3L 684 593 192
Virtex 756 628 198 6
Virtex2 684 610 192 2
Virtex2p 688 610 192 2
VirtexE 758 628 198 6
Virtex4 692 616 192 2
Virtex5 12 12 12
EC 640 552 205 4
ECP 640 552 205 4
MACHXO 540 436 4
XP 540 436 205 4  
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EMAC8_MD 
Ethernet MD Controller Wishbone 

 

Device Family
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Cyclone 542 470 292 8 8
Cyclone2 475 468 292 8 10
Cyclone3 461 461 291
Stratix 553 485 292 8 10
Stratix2 413 410 291 8 10
StratixGX 528 485 292 8 10
Spartan2 975 803 283 6
Spartan2E 975 803 283 6
Spartan3 923 788 277 2
Spartan3A 925 784 277
Spartan3E 949 793 291 2
Spartan3L 917 769 277
Virtex 973 803 283 6
Virtex2 921 788 277 2
Virtex2p 923 789 277 2
VirtexE 973 803 283 6
Virtex4 923 790 277 2
Virtex5 14 14 14
EC 780 659 292 4
ECP 780 659 292 4
MACHXO 688 530 4
XP 710 529 292 4  
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EMAC8_MD_W 
Ethernet MD Controller 

 

Device Family
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Cyclone 583 504 304 8 8
Cyclone2 508 501 304 8 10
Cyclone3 481 481 303
Stratix 583 502 304 8 10
Stratix2 429 426 303 8 10
StratixGX 550 507 304 8 10
Spartan2 1024 832 296 6
Spartan2E 1024 832 296 6
Spartan3 958 813 288 2
Spartan3A 968 810 288
Spartan3E 1009 835 303 2
Spartan3L 950 794 288
Virtex 1026 834 296 6
Virtex2 958 813 288 2
Virtex2p 956 812 288 2
VirtexE 1028 834 296 6
Virtex4 956 813 288 2
Virtex5 15 15 15
EC 796 675 304 4
ECP 796 675 304 4
XP 736 542 304 4  
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EMAC8_W 
Ethernet Controller Wishbone 

 

Device Family
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Cyclone 460 409 217 8 8
Cyclone2 399 393 216 8 9
Cyclone3 413 413 216
Stratix 450 401 217 8 9
Stratix2 345 343 216 8 9
StratixGX 422 402 217 8 9
Spartan2 801 661 211 6
Spartan2E 799 660 211 6
Spartan3 733 637 203 2
Spartan3A 743 637 203
Spartan3E 766 646 216 2
Spartan3L 731 621 203
Virtex 801 662 211 6
Virtex2 735 639 203 2
Virtex2p 735 642 203 2
VirtexE 803 663 211 6
Virtex4 735 638 203 2
Virtex5 13 13 13
EC 652 570 217 4
ECP 652 570 217 4
MACHXO 576 455 4
XP 598 454 217 4  
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EMAC32 
Ethernet Controller 

 

Device Family
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Cyclone 1644 1339 727 4 4
Cyclone2 1311 1305 727 4 8
Cyclone3 1317 1317 729
Stratix 1665 1360 727 4 8
Stratix2 1146 1141 727 4 8
StratixGX 1408 1357 727 4 8
Spartan2 2281 1881 643 4
Spartan2E 2281 1880 643 4
Spartan3 2266 1875 642 2
Spartan3A 1,721 1,319 83
Spartan3E 2479 2006 727 2
Spartan3L 1,687 1,304 83
Virtex 2279 1881 643 4
Virtex2 2272 1890 642 2
Virtex2p 2260 1882 642 2
VirtexE 2277 1881 643 4
Virtex4 2228 1841 624 2 1
Virtex5 83 83 83
EC 2014 1778 730 4
ECP 2014 1778 730 4
MACHXO 1998 1931 4
XP 2012 1715 731 4  
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FPGA_STARTUP8 
FPGA Startup With 8 Bit Delay 

 

Device Family
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Cyclone 21 21 9 1
Cyclone2 25 25 9 1
Cyclone3 12 12 4
Stratix 25 25 9 1
Stratix2 19 19 9 1
StratixGX 25 25 9 1
Max2 25 25 9 1
Max3000a 15 15 9
Max7000b 15 15 9
Max7000ae 15 15 9
Max7000s 15 15 9
Spartan2 22 12 9 1
Spartan2E 22 12 9 1
Spartan3 26 14 9 1
Spartan3A 20 14 4
Spartan3E 37 23 9
Spartan3L 20 14 4
Virtex 22 12 9 1
Virtex2 26 14 9 1
Virtex2p 26 14 9 1
VirtexE 22 12 9 1
Virtex4 35 23 9
CoolRunner2 14 9
CoolRunnerXpla3 13 9
Xc9500 12 9
Xc9500XL 12 9
Xc9500XV 12 9
ProAsicPlus 62
ProAsic3 55
ProAsic3E 55
EC 28 26 9
ECP 28 26 9
ECP2 28 22 4
ECP2M 28 22 4
MACHXO 30 27
XP 24 22 9
SC 22 18 4  
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FPGA_STARTUP16 
FPGA Startup With 16 Bit Delay 

 

Device Family
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Cyclone 44 44 17 1
Cyclone2 49 49 17 1
Cyclone3 39 39 17
Stratix 44 44 17 1
Stratix2 38 38 17 1
StratixGX 44 44 17 1
Max2 49 49 17 1
Max3000a 72 72 17
Max7000b 72 72 17
Max7000ae 72 72 17
Max7000s 72 72 17
Spartan2 42 24 17 1
Spartan2E 42 24 17 1
Spartan3 42 24 17 1
Spartan3A 61 41 17
Spartan3E 61 41 17
Spartan3L 61 41 17
Virtex 42 24 17 1
Virtex2 50 27 17 1
Virtex2p 50 27 17 1
VirtexE 42 24 17 1
Virtex4 59 41 17
CoolRunner2 29 17
CoolRunnerXpla3 32 17
Xc9500 42 17
ProAsicPlus 145
ProAsic3 127
ProAsic3E 127
EC 58 49 17
ECP 58 49 17
ECP2 52 49 17
ECP2M 52 49 17
MACHXO 60 50
XP 44 42 17
SC 58 49 17  
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FPGA_STARTUP32 
FPGA Startup With 32 Bit Delay 

 

Device Family
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Cyclone 86 86 33 1
Cyclone2 97 97 33 1
Cyclone3 77 77 33
Stratix 86 86 33 1
Stratix2 74 74 33 1
StratixGX 86 86 33 1
Max2 97 97 33 1
Max3000a 130 130 33
Max7000b 130 130 33
Max7000ae 130 130 33
Max7000s 130 130 33
Spartan2 82 48 33 1
Spartan2E 82 48 33 1
Spartan3 90 48 33 1
Spartan3A 125 81 33
Spartan3E 125 81 33
Spartan3L 125 81 33
Virtex 82 48 33 1
Virtex2 98 53 33 1
Virtex2p 98 53 33 1
VirtexE 82 48 33 1
Virtex4 123 81 33
Xc9500XL 106 33
ProAsicPlus 309
ProAsic3 269
ProAsic3E 269
EC 114 97 33
ECP 114 97 33
ECP2 100 97 33
ECP2M 100 97 33
XP 92 90 33
SC 114 97 33  
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I2CM 
I2C Master 

 

Device Family
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Cyclone 173 157 118 1
Cyclone2 183 183 120 1
Cyclone3 158 158 120
Stratix 170 160 118 1
Stratix2 174 174 120 1
StratixGX 203 201 120 1
Spartan2 208 149 98 1
Spartan2E 208 149 98 1
Spartan3 206 149 98 1
Spartan3A 313 265 101
Spartan3E 354 294 120
Spartan3L 291 247 85
Virtex 208 149 98 1
Virtex2 206 149 98 1
Virtex2p 206 149 98 1
VirtexE 208 149 98 1
Virtex4 348 283 120
Virtex5 19 19 19
ProAsicPlus 663
ProAsic3 589
ProAsic3E 592
EC 278 239 121
ECP 278 239 121
ECP2 268 185 104
ECP2M 268 185 104
MACHXO 338 287
XP 306 234 120
SC 292 227 120  
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I2CM_W 
I2C Master Wishbone 

 

Device Family
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Cyclone 175 158 118 1
Cyclone2 183 183 121 1
Cyclone3 160 160 121
Stratix 177 160 118 1
Stratix2 178 178 121 1
StratixGX 211 209 121 1
Spartan2 210 152 98
Spartan2E 210 152 98
Spartan3 210 152 98
Spartan3A 318 268 102
Spartan3E 361 300 121
Spartan3L 294 250 86
Virtex 208 152 98
Virtex2 210 152 98
Virtex2p 210 152 98
VirtexE 210 152 98
Virtex4 353 288 121
Virtex5 19 19 19
ProAsicPlus 633
ProAsic3 596
ProAsic3E 599
EC 280 242 122
ECP 280 242 122
ECP2 272 190 105
ECP2M 272 190 105
MACHXO 340 289
XP 308 238 121
SC 296 232 121  
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I2S_W 
I2S Controller Wishbone 

 

Device Family

M
ac

ro
ce

lls

Lo
gi

c 
C

el
ls

/E
le

m
en

ts

4-
In

pu
t L

U
T

R
eg

is
te

rs

B
lo

ck
 R

A
M

 (1
6K

-B
it)

B
lo

ck
 R

A
M

 (4
K

-B
it)

B
lo

ck
 R

A
M

 (8
K

x1
8)

B
lo

ck
 R

A
M

 (2
56

x9
)

B
lo

ck
 M

ul
tip

lie
rs

To
ta

l P
LL

s

To
ta

l D
LL

s

D
/G

C
LK

D
C

M
s

Cyclone 99 49 92
Cyclone2 52 92
Cyclone3 443 443 181
Stratix 99 49 92
Stratix2 21 92
StratixGX 99 49 92
Spartan2 130 105 60 1
Spartan2E 130 105 60 1
Spartan3 130 105 60 1
Spartan3A 804 558 112
Spartan3E 130 105 60 1
Spartan3L 774 534 112
Virtex 130 105 60 1
Virtex2 130 105 60 1
Virtex2p 130 105 60 1
VirtexE 130 105 60 1
Virtex4 130 105 60
Virtex5 17 17 17
ProAsicPlus 197
ProAsic3 184
ProAsic3E 187
EC 804 745 129
ECP 804 745 129
ECP2 740 635 129
ECP2M 740 635 129
MACHXO 810 725
XP 860 796 136
SC 828 734 129  



FPGA Peripherals Resource Usage 

CR0139 (v1.11) July 17, 2008 17 

KEYPADA 
Keypad 

 

Device Family

M
ac

ro
ce

lls

Lo
gi

c 
C

el
ls

/E
le

m
en

ts

4-
In

pu
t L

U
T

R
eg

is
te

rs

B
lo

ck
 R

A
M

 (1
6K

-B
it)

B
lo

ck
 R

A
M

 (4
K

-B
it)

B
lo

ck
 R

A
M

 (8
K

x1
8)

B
lo

ck
 R

A
M

 (2
56

x9
)

B
lo

ck
 M

ul
tip

lie
rs

To
ta

l P
LL

s

To
ta

l D
LL

s

D
/G

C
LK

D
C

M
s

Cyclone 35 29 28 6
Cyclone2 30 27 28 6
Cyclone3 30 30 28
Stratix 35 29 28 6
Stratix2 31 28 28 6
StratixGX 35 29 28 6
Max2 34 28 28 4
Max3000a 32 32 28
Max7000b 32 32 28
Max7000ae 32 32 28
Max7000s 32 32 28
Spartan2 43 32 23
Spartan2E 43 32 23
Spartan3 47 32 23
Spartan3A 61 50 23
Spartan3E 72 55 28
Spartan3L 61 50 23
Virtex 43 32 23
Virtex2 47 32 23
Virtex2p 47 32 23
VirtexE 43 32 23
Virtex4 72 55 28
Virtex5 5 5 5
CoolRunner2 33 28
CoolRunnerXpla3 33 28
Xc9500 33 28
Xc9500XL 33 28
Xc9500XV 33 28
ProAsicPlus 66
ProAsic3 67
ProAsic3E 67
EC 46 31 28
ECP 46 31 28
ECP2 56 38 28
ECP2M 56 38 28
MACHXO 54 37
XP 54 35 28
SC 52 34 28  
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KEYPADA_W 
Keypad Wishbone 

 

Device Family
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Cyclone 52 41 38 1
Cyclone2 45 44 38 1
Cyclone3 39 39 38
Stratix 52 41 38 1
Stratix2 42 42 38 1
StratixGX 52 42 38 1
Spartan2 59 26 37
Spartan2E 59 26 37
Spartan3 61 26 37
Spartan3A 90 60 32
Spartan3E 99 66 33
Spartan3L 90 60 32
Virtex 59 26 37
Virtex2 61 26 37
Virtex2p 61 26 37
VirtexE 59 26 37
Virtex4 94 61 32
Virtex5 1 1 1
ProAsicPlus 153
ProAsic3 152
ProAsic3E 153
EC 88 76 39
ECP 88 76 39
ECP2 72 44 38
ECP2M 72 44 38
MACHXO 76 67
XP 70 62 38
SC 74 62 38  
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LCD16X2A 
LCD Controller 

 

Device Family
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Cyclone 84 73 49 1
Cyclone2 79 78 49 1
Cyclone3 74 74 49
Stratix 85 74 49 1
Stratix2 65 65 49 1
StratixGX 85 75 49 1
Max2 80 70 49 1
Max3000a 64 64 49
Max7000b 64 64 49
Max7000ae 64 64 49
Max7000s 64 64 49
Spartan2 118 84 25 1
Spartan2E 118 84 25 1
Spartan3 111 89 24 1
Spartan3A 114 83 24
Spartan3E 165 111 49
Spartan3L 103 78 19
Virtex 118 84 25 1
Virtex2 117 91 24 1
Virtex2p 117 91 24 1
VirtexE 118 84 25 1
Virtex4 157 113 49
Virtex5 25 25 25
CoolRunner2 49 49
CoolRunnerXpla3 49 49
Xc9500 49 49
Xc9500XL 49 49
Xc9500XV 49 49
ProAsicPlus 214
ProAsic3 212
ProAsic3E 216
EC 104 99 49
ECP 104 99 49
ECP2 100 73 44
ECP2M 100 73 44
MACHXO 116 106
XP 110 100 49
SC 110 96 49  
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MAX1104_DAC 
MAX1104 DAC Controller 

 

Device Family
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Cyclone 26 21 22 2
Cyclone2 22 21 22 2
Cyclone3 22 22 22
Stratix 26 21 22 2
Stratix2 23 22 22 2
StratixGX 26 22 22 2
Max2 26 22 22 2
Max3000a 23 23 22
Max7000b 23 23 22
Max7000ae 23 23 22
Max7000s 23 23 22
Spartan2 32 22 20 1
Spartan2E 32 22 20 1
Spartan3 28 22 20 1
Spartan3A 46 40 20
Spartan3E 52 42 22
Spartan3L 46 40 20
Virtex 32 22 20 1
Virtex2 32 22 20 1
Virtex2p 32 22 20 1
VirtexE 32 22 20 1
Virtex4 52 42 22
Virtex5 2 2 2
CoolRunner2 22 22
CoolRunnerXpla3 22 22
Xc9500 22 22
Xc9500XL 22 22
Xc9500XV 22 22
ProAsicPlus 76
ProAsic3 69
ProAsic3E 69
EC 36 21 22
ECP 36 21 22
ECP2 38 22 22
ECP2M 38 22 22
MACHXO 40 23
XP 38 22 22
SC 34 22 22  
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PRTIO1X8 
Port IO 1 x 8 

 

Device Family
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Cyclone 9 1 8 1
Cyclone2 1 1 8 1
Cyclone3 8 1 8
Stratix 9 1 8 1
Stratix2 8 8 8 1
StratixGX 9 1 8 1
Max2 9 1 8 1
Max3000a 16 16 8
Max7000b 16 16 8
Max7000ae 16 16 8
Max7000s 16 16 8
Spartan2 8 8 8 1
Spartan2E 8 8 8 1
Spartan3 8 8 8 1
Spartan3A 8 8 8
Spartan3E 24 8 8
Spartan3L 8 8 8
Virtex 8 8 8 1
Virtex2 8 8 8 1
Virtex2p 8 8 8 1
VirtexE 8 8 8 1
Virtex4 24 8 8
Virtex5 8 8 8
CoolRunner2 16 8
CoolRunnerXpla3 16 8
Xc9500 16 8
Xc9500XL 16 8
Xc9500XV 16 8
ProAsicPlus 24
ProAsic3 24
ProAsic3E 24
EC 16 8 8
ECP 16 8 8
ECP2 16 8
ECP2M 16 8
MACHXO 18 9
XP 18 9 8
SC 16 8 8  
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PRTIO1X32 
Port IO 1 x 32 

 

Device Family
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Cyclone 33 1 32 1
Cyclone2 1 1 32 1
Cyclone3 32 1 32
Stratix 33 1 32 1
Stratix2 1 1 32 1
StratixGX 33 1 32 1
Max2 33 1 32 1
Max3000a 64 64 32
Max7000b 64 64 32
Max7000ae 64 64 32
Max7000s 64 64 32
Spartan2 32 32 32 1
Spartan2E 32 32 32 1
Spartan3 32 32 32 1
Spartan3A 32 32 32
Spartan3E 96 32 32
Spartan3L 32 32 32
Virtex 32 32 32 1
Virtex2 32 32 32 1
Virtex2p 32 32 32 1
VirtexE 32 32 32 1
Virtex4 96 32 32
Virtex5 32 32 32
CoolRunner2 64 32
CoolRunnerXpla3 64 32
Xc9500 64 32
Xc9500XL 64 32
Xc9500XV 64 32
ProAsicPlus 96
ProAsic3 96
ProAsic3E 96
EC 64 32 32
ECP 64 32 32
ECP2 64 32
ECP2M 64 32
MACHXO 66 33
XP 66 33 32
SC 64 32 32  
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PRTIO2X8 
Port IO 2 x 8 

 

Device Family
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Cyclone 26 10 16
Cyclone2 10 10 16 1
Cyclone3 18 18 16
Stratix 26 10 16
Stratix2 10 10 16 1
StratixGX 26 10 16 1
Max2 26 10 16 1
Max3000a 24 24 16
Max7000b 24 24 16
Max7000ae 24 24 16
Max7000s 24 24 16
Spartan2 26 26 16
Spartan2E 26 26 16 1
Spartan3 26 26 16 1
Spartan3A 26 26 16
Spartan3E 58 26 16
Spartan3L 26 26 16
Virtex 26 26 16 1
Virtex2 26 26 16 1
Virtex2p 26 26 16 1
VirtexE 26 26 16
Virtex4 58 26 16
Virtex5 16 16 16
CoolRunner2 24 16
CoolRunnerXpla3 24 16
Xc9500 24 16
Xc9500XL 24 16
Xc9500XV 24 16
ProAsicPlus 58
ProAsic3 58
ProAsic3E 58
EC 48 24 16
ECP 48 24 16
ECP2 52 10 16
ECP2M 52 10 16
MACHXO 50 27
XP 50 25 16
SC 48 24 16  
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PRTIO2X32 
Port IO 2 x 32 

 

Device Family
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Cyclone 98 34 64
Cyclone2 34 34 64 1
Cyclone3 66 66 64
Stratix 98 34 64
Stratix2 34 34 64 1
StratixGX 98 34 64 1
Max2 98 34 64 1
Max3000a 96 96 64
Max7000b 96 96 64
Max7000ae 96 96 64
Max7000s 96 96 64
Spartan2 98 98 64
Spartan2E 98 98 64
Spartan3 98 98 64 1
Spartan3A 98 98 64
Spartan3E 226 98 64
Spartan3L 98 98 64
Virtex 98 98 64 1
Virtex2 98 98 64
Virtex2p 98 98 64 1
VirtexE 98 98 64
Virtex4 226 98 64
Virtex5 64 64 64
CoolRunner2 96 64
CoolRunnerXpla3 96 64
ProAsicPlus 226
ProAsic3 228
ProAsic3E 230
EC 192 96 64
ECP 192 96 64
ECP2 196 34 64
ECP2M 196 34 64
MACHXO 194 99
XP 194 97 64
SC 192 96 64  
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PRTIO4X8 
Port IO 4 x 8 

 

Device Family
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Cyclone 52 20 32
Cyclone2 20 20 32 1
Cyclone3 32 28 32
Stratix 52 20 32
Stratix2 12 12 32 1
StratixGX 52 20 32 1
Max2 52 20 32 1
Max3000a 40 40 32
Max7000b 40 40 32
Max7000ae 40 40 32
Max7000s 40 40 32
Spartan2 52 52 32
Spartan2E 52 52 32
Spartan3 52 52 32 1
Spartan3A 52 52 32
Spartan3E 116 52 32
Spartan3L 52 52 32
Virtex 52 52 32
Virtex2 52 52 32
Virtex2p 52 52 32
VirtexE 52 52 32
Virtex4 116 52 32
Virtex5 32 32 32
CoolRunner2 40 32
CoolRunnerXpla3 40 32
Xc9500 40 32
Xc9500XL 40 32
Xc9500XV 40 32
ProAsicPlus 136
ProAsic3 124
ProAsic3E 124
EC 80 50 32
ECP 80 50 32
ECP2 84 20 32
ECP2M 84 20 32
MACHXO 82 53
XP 82 53 32
SC 80 52 32  
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PRTIO4X32 
Port IO 4 x 32 

 

Device Family
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Cyclone 196 68 128
Cyclone2 68 68 128 1
Cyclone3 128 100 128
Stratix 196 68 128
Stratix2 36 36 128 1
StratixGX 196 68 128 1
Max2 196 68 128 1
Max3000a 164 164 128
Max7000b 164 164 128
Max7000ae 164 164 128
Max7000s 164 164 128
Spartan2 196 196 128
Spartan2E 196 196 128
Spartan3 196 196 128 1
Spartan3A 196 196 128
Spartan3E 452 196 128
Spartan3L 196 196 128
Virtex 196 196 128
Virtex2 196 196 128
Virtex2p 196 196 128
VirtexE 196 196 128
Virtex4 68 68
Virtex5 128 128 128
ProAsicPlus 520
EC 320 194 128
ECP 320 194 128
ECP2 324 68 128
ECP2M 324 68 128
MACHXO 322 197
XP 322 197 128
SC 320 196 128  
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PRTIOX1X8 
Port IO Tristate 1 x 8 

 

Device Family
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Cyclone 18 10 16
Cyclone2 10 10 16 1
Cyclone3 16 10 16
Stratix 18 10 16
Stratix2 16 16 16 1
StratixGX 18 10 16 1
Max2 18 10 16 1
Max3000a 24 24 16
Max7000b 24 24 16
Max7000ae 24 24 16
Max7000s 24 24 16
Spartan2 18 18 16
Spartan2E 18 18 16
Spartan3 18 18 16 1
Spartan3A 18 18 16
Spartan3E 50 18 16
Spartan3L 18 18 16
Virtex 18 18 16
Virtex2 18 18 16
Virtex2p 18 18 16
VirtexE 18 18 16
Virtex4 50 18 16
Virtex5 16 16 16
CoolRunner2 24 16
CoolRunnerXpla3 24 16
Xc9500 24 16
Xc9500XL 24 16
Xc9500XV 24 16
ProAsicPlus 50
ProAsic3 50
ProAsic3E 50
EC 32 16 16
ECP 32 16 16
ECP2 36 2 16
ECP2M 36 2 16
MACHXO 34 19
XP 34 17 16
SC 32 16 16  
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PRTIOX1X32 
Port IO Tristate 1 x 32 

 

Device Family
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Cyclone 66 34 64
Cyclone2 34 34 64 1
Cyclone3 64 2 64
Stratix 66 34 64
Stratix2 33 33 64 1
StratixGX 66 34 64 1
Max2 66 34 64 1
Max3000a 96 96 64
Max7000b 96 96 64
Max7000ae 96 96 64
Max7000s 96 96 64
Spartan2 66 66 64
Spartan2E 66 66 64
Spartan3 66 66 64 1
Spartan3A 66 66 64
Spartan3E 194 66 64
Spartan3L 66 66 64
Virtex 66 66 64
Virtex2 66 66 64
Virtex2p 66 66 64
VirtexE 66 66 64
Virtex4 194 66 64
Virtex5 64 64 64
CoolRunner2 96 64
CoolRunnerXpla3 96 64
Xc9500 96 64
Xc9500XL 96 64
Xc9500XV 96 64
ProAsicPlus 194
ProAsic3 196
ProAsic3E 198
EC 128 64 64
ECP 128 64 64
ECP2 132 2 64
ECP2M 132 2 64
MACHXO 130 67
XP 130 65 64
SC 128 64 64  
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PRTIOX2X8 
Port IO Tristate 2 x 8 

 

Device Family
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Cyclone 44 28 32
Cyclone2 28 28 32 1
Cyclone3 32 28 32
Stratix 44 28 32
Stratix2 27 27 32 1
StratixGX 44 28 32 1
Max2 44 28 32 1
Max3000a 40 40 32
Max7000b 40 40 32
Max7000ae 40 40 32
Max7000s 40 40 32
Spartan2 44 44 32
Spartan2E 44 44 32
Spartan3 44 44 32 1
Spartan3A 44 44 32
Spartan3E 108 44 32
Spartan3L 44 44 32
Virtex 44 44 32
Virtex2 44 44 32
Virtex2p 44 44 32
VirtexE 44 44 32
Virtex4 108 44 32
Virtex5 32 32 32
CoolRunner2 40 32
CoolRunnerXpla3 40 32
Xc9500 40 32
Xc9500XL 40 32
Xc9500XV 40 32
ProAsicPlus 109
ProAsic3 108
ProAsic3E 109
EC 80 44 32
ECP 80 44 32
ECP2 84 12 32
ECP2M 84 12 32
MACHXO 82 45
XP 82 45 32
SC 80 44 32  
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PRTIOX2X32 
Port IO Tristate 2 x 32 

 

Device Family
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Cyclone 164 100 128
Cyclone2 100 100 128 1
Cyclone3 128 100 128
Stratix 164 100 128
Stratix2 99 99 128 1
StratixGX 164 100 128 1
Max2 164 100 128 1
Max3000a 165 165 128
Max7000b 165 165 128
Max7000ae 165 165 128
Max7000s 165 165 128
Spartan2 164 164 128
Spartan2E 164 164 128
Spartan3 164 164 128 1
Spartan3A 164 164 128
Spartan3E 420 164 128
Spartan3L 164 164 128
Virtex 164 164 128
Virtex2 164 164 128
Virtex2p 164 164 128
VirtexE 164 164 128
Virtex4 36 36
Virtex5 128 128 128
CoolRunner2 160 128
ProAsicPlus 421
ProAsic3E 431
EC 320 164 128
ECP 320 164 128
ECP2 324 36 128
ECP2M 324 36 128
MACHXO 322 165
XP 322 165 128
SC 320 164 128  
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PRTIOX4X8 
Port IO Tristate 4 x 8 

 

Device Family
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Cyclone 89 57 64
Cyclone2 57 57 64 1
Cyclone3 64 42 64
Stratix 89 57 64
Stratix2 48 48 64 1
StratixGX 89 57 64 1
Max2 89 57 64 1
Max3000a 72 72 64
Max7000b 72 72 64
Max7000ae 72 72 64
Max7000s 72 72 64
Spartan2 88 88 64
Spartan2E 88 88 64
Spartan3 88 88 64 1
Spartan3A 88 88 64
Spartan3E 216 88 64
Spartan3L 88 88 64
Virtex 88 88 64
Virtex2 88 88 64
Virtex2p 88 88 64
VirtexE 88 88 64
Virtex4 216 88 64
Virtex5 64 64 64
CoolRunner2 72 64
CoolRunnerXpla3 72 64
Xc9500 72 64
Xc9500XL 72 64
Xc9500XV 72 64
ProAsicPlus 238
ProAsic3 228
ProAsic3E 228
EC 144 86 64
ECP 144 86 64
ECP2 152 24 64
ECP2M 152 24 64
MACHXO 146 89
XP 146 89 64
SC 144 88 64  
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PRTIOX4X32 
Port IO Tristate 4 x 32 

 

Device Family
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Cyclone 329 201 256
Cyclone2 202 201 256 1
Cyclone3 256 138 256
Stratix 329 201 256
Stratix2 169 168 256 1
StratixGX 329 201 256 1
Max2 329 201 256 1
Max3000a 296 296 256
Max7000b 296 296 256
Max7000ae 296 296 256
Max7000s 296 296 256
Spartan2 328 328 256
Spartan2E 328 328 256
Spartan3 328 328 256 1
Spartan3A 328 328 256
Spartan3E 840 328 256
Spartan3L 328 328 256
Virtex 328 328 256 1
Virtex2 328 328 256
Virtex2p 328 328 256
VirtexE 328 328 256
Virtex4 72 72
Virtex5 256 256 256
ProAsicPlus 910
EC 576 332 256
ECP 576 332 256
ECP2 584 72 256
ECP2M 584 72 256
MACHXO 578 329
XP 578 329 256
SC 576 328 256  
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PRTO1X8 
Port Output 1x8 

 

Device Family
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Cyclone 9 1 8
Cyclone2 1 1 8 1
Cyclone3 8 1 8
Stratix 9 1 8
Stratix2 8 8 8 1
StratixGX 9 1 8 1
Max2 9 1 8 1
Max3000a 8 8 8
Max7000b 8 8 8
Max7000ae 8 8 8
Max7000s 8 8 8
Spartan2 8 8 8
Spartan2E 8 8 8
Spartan3 8 8 8 1
Spartan3A 8 8 8
Spartan3E 24 8 8
Spartan3L 8 8 8
Virtex 8 8 8
Virtex2 8 8 8
Virtex2p 8 8 8
VirtexE 8 8 8
Virtex4 24 8 8
Virtex5 8 8 8
CoolRunner2 8 8
CoolRunnerXpla3 8 8
Xc9500 8 8
Xc9500XL 8 8
Xc9500XV 8 8
ProAsicPlus 24
ProAsic3 24
ProAsic3E 24
EC 16 8 8
ECP 16 8 8
ECP2 16 8
ECP2M 16 8
MACHXO 18 9
XP 18 9 8
SC 16 8 8  
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PRTO1X32 
Port Output 1x32 

 

Device Family
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Cyclone 33 1 32
Cyclone2 1 1 32 1
Cyclone3 32 1 32
Stratix 33 1 32
Stratix2 1 1 32 1
StratixGX 33 1 32 1
Max2 33 1 32 1
Max3000a 32 32 32
Max7000b 32 32 32
Max7000ae 32 32 32
Max7000s 32 32 32
Spartan2 32 32 32
Spartan2E 32 32 32
Spartan3 32 32 32 1
Spartan3A 32 32 32
Spartan3E 96 32 32
Spartan3L 32 32 32
Virtex 32 32 32
Virtex2 32 32 32
Virtex2p 32 32 32
VirtexE 32 32 32
Virtex4 96 32 32
Virtex5 32 32 32
CoolRunner2 32 32
CoolRunnerXpla3 32 32
Xc9500 32 32
Xc9500XL 32 32
Xc9500XV 32 32
ProAsicPlus 96
ProAsic3 96
ProAsic3E 96
EC 64 32 32
ECP 64 32 32
ECP2 64 32
ECP2M 64 32
MACHXO 66 33
XP 66 33 32
SC 64 32 32  
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PRTO2X8 
Port Output 2x8 

 

Device Family
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Cyclone 18 2 16
Cyclone2 2 2 16 1
Cyclone3 16 10 16
Stratix 18 2 16
Stratix2 2 2 16 1
StratixGX 18 2 16 1
Max2 18 2 16 1
Max3000a 16 16 16
Max7000b 16 16 16
Max7000ae 16 16 16
Max7000s 16 16 16
Spartan2 18 18 16
Spartan2E 18 18 16
Spartan3 18 18 16 1
Spartan3A 18 18 16
Spartan3E 50 18 16
Spartan3L 18 18 16
Virtex 18 18 16
Virtex2 18 18 16
Virtex2p 18 18 16
VirtexE 18 18 16
Virtex4 50 18 16
Virtex5 16 16 16
CoolRunner2 16 16
CoolRunnerXpla3 16 16
Xc9500 16 16
Xc9500XL 16 16
Xc9500XV 16 16
ProAsicPlus 50
ProAsic3 50
ProAsic3E 50
EC 32 16 16
ECP 32 16 16
ECP2 36 2 16
ECP2M 36 2 16
MACHXO 34 19
XP 34 17 16
SC 32 16 16  
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PRTO2X32 
Port Output 2x32 

 

Device Family
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Cyclone 66 2 64
Cyclone2 2 2 64 1
Cyclone3 64 34 64
Stratix 66 2 64
Stratix2 2 2 64 1
StratixGX 66 2 64 1
Max2 66 2 64 1
Max3000a 64 64 64
Max7000b 64 64 64
Max7000ae 64 64 64
Max7000s 64 64 64
Spartan2 66 66 64
Spartan2E 66 66 64
Spartan3 66 66 64 1
Spartan3A 66 66 64
Spartan3E 194 66 64
Spartan3L 66 66 64
Virtex 66 66 64
Virtex2 66 66 64
Virtex2p 66 66 64
VirtexE 66 66 64
Virtex4 194 66 64
Virtex5 64 64 64
CoolRunner2 64 64
CoolRunnerXpla3 64 64
Xc9500 64 64
Xc9500XL 64 64
Xc9500XV 64 64
ProAsicPlus 194
ProAsic3 196
ProAsic3E 198
EC 128 64 64
ECP 128 64 64
ECP2 132 2 64
ECP2M 132 2 64
MACHXO 130 67
XP 130 65 64
SC 128 64 64  
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PRTO4X8 
Port Output 4x8 

 

Device Family
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Cyclone 36 4 32
Cyclone2 4 4 32 1
Cyclone3 32 12 32
Stratix 36 4 32
Stratix2 4 4 32 1
StratixGX 36 4 32 1
Max2 36 4 32 1
Max3000a 32 32 32
Max7000b 32 32 32
Max7000ae 32 32 32
Max7000s 32 32 32
Spartan2 36 36 32
Spartan2E 36 36 32
Spartan3 36 36 32 1
Spartan3A 36 36 32
Spartan3E 100 36 32
Spartan3L 36 36 32
Virtex 36 36 32
Virtex2 36 36 32
Virtex2p 36 36 32
VirtexE 36 36 32
Virtex4 100 36 32
Virtex5 32 32 32
CoolRunner2 32 32
CoolRunnerXpla3 32 32
Xc9500 32 32
Xc9500XL 32 32
Xc9500XV 32 32
ProAsicPlus 102
ProAsic3 100
ProAsic3E 100
EC 64 34 32
ECP 64 34 32
ECP2 68 4 32
ECP2M 68 4 32
MACHXO 66 37
XP 66 37 32
SC 64 36 32  
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PRTO4X32 
Port Output 4x32 

 

Device Family
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Cyclone 132 4 128
Cyclone2 4 4 128 1
Cyclone3 128 36 128
Stratix 132 4 128
Stratix2 4 4 128 1
StratixGX 132 4 128 1
Max2 132 4 128 1
Max3000a 132 132 128
Max7000b 132 132 128
Max7000ae 132 132 128
Max7000s 132 132 128
Spartan2 132 132 128
Spartan2E 132 132 128
Spartan3 132 132 128 1
Spartan3A 132 132 128
Spartan3E 388 132 128
Spartan3L 132 132 128
Virtex 132 132 128
Virtex2 132 132 128
Virtex2p 132 132 128
VirtexE 132 132 128
Virtex4 388 132 128
Virtex5 128 128 128
CoolRunner2 128 128
CoolRunnerXpla3 128 128
Xc9500 128 128
Xc9500XL 128 128
Xc9500XV 128 128
ProAsicPlus 390
ProAsic3 392
ProAsic3E 396
EC 256 130 128
ECP 256 130 128
ECP2 260 4 128
ECP2M 260 4 128
MACHXO 258 133
XP 258 133 128
SC 256 132 128  
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PS2 
PS2 Controller 

 

Device Family
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Cyclone 159 117 99
Cyclone2 120 119 100 2
Cyclone3 101 101 99
Stratix 157 115 99
Stratix2 105 105 99 2
StratixGX 142 116 99 2
Spartan2 191 100 96
Spartan2E 187 96 94
Spartan3 179 103 94 1
Spartan3A 262 185 94
Spartan3E 285 195 99
Spartan3L 265 188 89
Virtex 191 100 96
Virtex2 179 102 94
Virtex2p 179 102 94
VirtexE 191 100 96
Virtex4 277 195 99
Virtex5 5 5 5
ProAsicPlus 373
ProAsic3 346
ProAsic3E 351
EC 192 157 99
ECP 192 157 99
ECP2 180 122 94
ECP2M 180 122 94
MACHXO 194 171
XP 174 121 99
SC 176 125 99  
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PS2_W 
PS2 Controller Wishbone 

 

Device Family
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Cyclone 176 126 108
Cyclone2 132 131 109 2
Cyclone3 115 115 108
Stratix 176 126 108
Stratix2 118 118 108 2
StratixGX 158 127 108 2
Spartan2 194 117 96
Spartan2E 192 117 96
Spartan3 192 122 96
Spartan3A 278 199 96
Spartan3E 306 217 108
Spartan3L 281 203 91
Virtex 194 117 96
Virtex2 190 121 96
Virtex2p 190 121 96
VirtexE 194 117 96
Virtex4 298 216 108
Virtex5 12 12 12
ProAsicPlus 417
ProAsic3 383
ProAsic3E 385
EC 220 179 108
ECP 220 179 108
ECP2 192 130 103
ECP2M 192 130 103
MACHXO 214 192
XP 198 143 108
SC 196 145 108  
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SPI_W 
SPI Controller Wishbone 

 

Device Family
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Cyclone 93 81 70 1
Cyclone2 93 81 70 1
Cyclone3 81 81 70
Stratix 94 81 70 1
Stratix2 85 64 70 1
StratixGX 94 81 70 1
Spartan2 157 116 53
Spartan2E 157 116 53
Spartan3 161 117 53
Spartan3A 161 116 53
Spartan3E 163 119 53
Spartan3L 162 120 50
Virtex 157 116 53
Virtex2 161 117 53
Virtex2p 161 117 53
VirtexE 157 116 53
Virtex4 165 121 53
Virtex5 17 17 17
ProAsicPlus 313
ProAsic3 293
ProAsic3E 294
EC 152 131 70
ECP 152 131 70
ECP2 120 76 67
ECP2M 120 76 67
MACHXO 152 131
XP 140 116 70
SC 152 125 70  
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SRL0 
Serial 0 

 

Device Family
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Cyclone 367 314 155
Cyclone2 315 315 155 1
Cyclone3 287 287 155
Stratix 368 315 155
Stratix2 279 279 155 1
StratixGX 325 317 155 1
Spartan2 360 269 143
Spartan2E 360 268 143
Spartan3 370 273 143 1
Spartan3A 509 413 143
Spartan3E 535 430 155
Spartan3L 505 410 143
Virtex 360 268 143
Virtex2 366 266 143
Virtex2p 366 266 143
VirtexE 360 268 143
Virtex4 525 421 155
Virtex5 12 12 12
ProAsicPlus 858
ProAsic3 792
ProAsic3E 796
EC 418 369 155
ECP 418 369 155
ECP2 394 266 155
ECP2M 394 266 155
MACHXO 410 367
XP 414 347 155
SC 396 337 155  
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SRL0_W 
Serial 0 Wishbone 

 

Device Family
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Cyclone 369 323 155
Cyclone2 329 329 155 1
Cyclone3 305 305 155
Stratix 351 343 155 1
Stratix2 273 273 155 1
StratixGX 351 343 155 1
Spartan2 350 257 143
Spartan2E 352 257 143
Spartan3 364 270 143
Spartan3A 505 410 143
Spartan3E 529 427 155
Spartan3L 509 411 143
Virtex 352 257 143
Virtex2 364 270 143
Virtex2p 362 270 143
VirtexE 352 257 143
Virtex4 525 416 155
Virtex5 12 12 12
ProAsicPlus 813
ProAsic3 789
ProAsic3E 792
EC 398 371 155
ECP 398 371 155
ECP2 390 275 155
ECP2M 390 275 155
MACHXO 414 367
XP 406 351 155
SC 394 333 155  
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TMR3 
Timer 3 

 

Device Family
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Cyclone 190 169 64
Cyclone2 180 180 64 1
Cyclone3 166 166 64
Stratix 186 165 64
Stratix2 172 172 64 1
StratixGX 168 166 64 1
Spartan2 173 157 51
Spartan2E 173 157 51
Spartan3 201 185 51 1
Spartan3A 217 196 51
Spartan3E 268 218 64
Spartan3L 215 194 51
Virtex 173 157 51
Virtex2 185 162 51
Virtex2p 185 162 51
VirtexE 173 157 51
Virtex4 268 236 64
Virtex5 13 13 13
ProAsicPlus 467
ProAsic3 434
ProAsic3E 432
EC 258 249 64
ECP 258 249 64
ECP2 218 180 64
ECP2M 218 180 64
MACHXO 218 205
XP 200 183 64
SC 218 188 64  
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TMR3_W 
Timer 3 Wishbone 

 

Device Family
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Cyclone 188 172 60
Cyclone2 183 183 60 1
Cyclone3 168 168 60
Stratix 187 171 60
Stratix2 177 177 60 1
StratixGX 173 171 60 1
Spartan2 185 166 47
Spartan2E 185 166 47
Spartan3 207 189 47
Spartan3A 213 195 47
Spartan3E 268 222 60
Spartan3L 215 196 47
Virtex 185 166 47
Virtex2 207 189 47
Virtex2p 207 188 47
VirtexE 185 166 47
Virtex4 264 235 60
Virtex5 13 13 13
ProAsicPlus 450
ProAsic3 399
ProAsic3E 399
EC 250 232 60
ECP 250 232 60
ECP2 216 183 60
ECP2M 216 183 60
MACHXO 216 204
XP 202 182 60
SC 236 190 60  
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VGA 
VGA Controller 

 

Device Family
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Cyclone 472 471 58
Cyclone2 484 483 59 3
Cyclone3 452 452 58
Stratix 473 472 58
Stratix2 418 418 58 3
StratixGX 473 473 58 3
Spartan2 479 383 51
Spartan2E 479 383 51
Spartan3 523 392 51 1
Spartan3A 527 430 51
Spartan3E 510 429 58
Spartan3L 523 426 51
Virtex 479 383 51
Virtex2 497 383 51
Virtex2p 497 383 51
VirtexE 479 383 51
Virtex4 560 444 58
Virtex5 7 7 7
ProAsicPlus 1233
ProAsic3 928
ProAsic3E 942
EC 542 529 58
ECP 542 529 58
ECP2 540 511 58
ECP2M 540 511 58
MACHXO 576 555
XP 500 466 58
SC 558 525 60  
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VGA32 
VGA 32-Bit Controller 

 

Device Family
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Cyclone 1096 822 571 6 2
Cyclone2 889 888 573 6 2
Cyclone3 772 772 564
Stratix 1100 826 571 6 2
Stratix2 606 605 571 6 2
StratixGX 1123 1006 629 6 2
Spartan2 2635 1469 507 2
Spartan2E 2623 1459 507 2
Spartan3 1485 1102 427 2
Spartan3A 1,501 1,116 427
Spartan3E 1634 1223 496 2
Spartan3L 1,469 1,100 423
Virtex 2623 1459 507 2
Virtex2 1485 1102 427 2
Virtex2p 1481 1100 427 2
VirtexE 2623 1459 507 2
Virtex4 1353 976 365 2 3
Virtex5 69 69 69
ProAsicPlus 2822 16
EC 3090 2940 564
ECP 3090 2940 564
ECP2 1198 846 501 4
ECP2M 1198 846 501 4
MACHXO 2978 2905
XP 3152 2905 562
SC 1286 1081 505 4  
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VGA32_16BPP 
VGA 32-Bit 16 Bpp Controller 

 

Device Family
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Cyclone 869 599 522
Cyclone2 588 522
Cyclone3 574 574 539
Stratix 870 600 522
Stratix2 473 522
StratixGX 870 600 522
Spartan2 957 593 85 1
Spartan2E 955 594 85 1
Spartan3 911 568 85 1
Spartan3A 929 566 85
Spartan3E 913 580 85 1
Spartan3L 905 553 85
Virtex 957 593 85 1
Virtex2 907 566 85 1
Virtex2p 907 567 85 1
VirtexE 955 593 85 1
Virtex4 778 431 1 3
Virtex5 85 85 85
ProAsicPlus 2172 8
ProAsic3 7692
ProAsic3E 8037
EC 1422 1156 520
ECP 1422 1156 520
ECP2 944 618 484 1
ECP2M 944 618 484 1
MACHXO 1422 1156
XP 1500 1156 520
SC 938 755 488 1  
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VGA32_TFT 
VGA 32-Bit TFT Controller 

 

Device Family
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Cyclone 972 721 3 2
Cyclone2 541 721
Cyclone3 803 733 803
Stratix 972 721
Stratix2 457 721
StratixGX 972 721
Spartan2 890 509 66 1
Spartan2E 890 509 66 1
Spartan3 848 488 68 1
Spartan3E 852 498 68 1
Virtex 890 508 66 1
Virtex2 846 487 68 1
Virtex2p 846 487 68 1
VirtexE 892 509 66 1
Virtex4 760 385 1 3
ProAsicPlus 2378 8 2
ProAsic3 8133
ProAsic3E 8499
EC 1474 1346 654
ECP 1474 1346 654
ECP2 1396 1039 763 1
ECP2M 1396 1039 763 1
MACHXO 1474 1346
XP 1474 1346 654
SC 1346 1057 764 1  
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WB_DUALMASTER 
Configurable Wishbone Dual Master 

 
Type : Round Robin Logic Cells/Elements
Address Bus Width : 10-Bits – Range = 1Kb
Data Bus Width : 8-bit

Device Family
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Cyclone 39 4 1
Cyclone2 37 4 1
Stratix 39 4 1
Stratix2 37 4 1
StratixGX 40 40 4 1
Max3000a 51 51 4
Max7000b 51 51 4
Max7000ae 51 51 4
Max7000s 51 51 4
Spartan2 38 37 4 1
Spartan2E 38 37 4 1
Spartan3 38 37 4 1
Spartan3E 39 36 3 1
Virtex 38 37 4 1
Virtex2 38 37 4 1
Virtex2p 38 37 4 1
VirtexE 38 37 4 1
Virtex4 42 41 4
CoolRunner2 49 4
CoolRunnerXpla3 49 4
Xc9500 49 4
Xc9500XL 49 4
Xc9500XV 49 4
ProAsicPlus 109
ProAsic3 77
EC 60 34 3
ECP 60 34 3
XP 66 39 4
MACHXO 66 39 4  
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Type : Round Robin
Address Bus Width : 10-Bits – Range = 1Kb
Data Bus Width : 16-bit

Device Family
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Cyclone 47 4 1
Cyclone2 45 4 1
Stratix 47 4 1
Stratix2 45 4 1
StratixGX 48 48 4 1
Max3000a 75 75 4
Max7000b 75 75 4
Max7000ae 75 75 4
Max7000s 75 75 4
Spartan2 46 45 4 1
Spartan2E 46 45 4 1
Spartan3 46 45 4 1
Spartan3E 47 44 3 1
Virtex 46 45 4 1
Virtex2 46 45 4 1
Virtex2p 46 45 4 1
VirtexE 46 45 4 1
Virtex4 50 49 4
CoolRunner2 73 4
CoolRunnerXpla3 73 4
Xc9500 73 4
Xc9500XL 73 4
Xc9500XV 73 4
ProAsicPlus 133
ProAsic3 93
EC 74 42 3
ECP 74 42 3
XP 82 47 4
MACHXO 82 47 4  
 



FPGA Peripherals Resource Usage 

52 CR0139 (v1.11) July 17, 2008 

Type : Round Robin
Address Bus Width : 10-Bits – Range = 1Kb
Data Bus Width : 32-bit

Device Family
M

ac
ro

ce
lls

Lo
gi

c 
C

el
ls

/E
le

m
en

ts

4-
In

pu
t L

U
T

R
eg

is
te

rs

B
lo

ck
 R

A
M

 (1
6K

-B
it)

B
lo

ck
 R

A
M

 (4
K

-B
it)

B
lo

ck
 R

A
M

 (8
K

x1
8)

B
lo

ck
 R

A
M

 (2
56

x9
)

B
lo

ck
 M

ul
tip

lie
rs

To
ta

l P
LL

s

To
ta

l D
LL

s

D
/G

C
LK

D
C

M
s

Cyclone 63 4 1
Cyclone2 61 4 1
Stratix 63 4 1
Stratix2 61 4 1
StratixGX 64 64 4 1
Max3000a 123 123 4
Max7000b 123 123 4
Max7000ae 123 123 4
Max7000s 123 123 4
Spartan2 62 61 4 1
Spartan2E 62 61 4 1
Spartan3 62 61 4 1
Spartan3E 63 60 3 1
Virtex 62 61 4 1
Virtex2 62 61 4 1
Virtex2p 62 61 4 1
VirtexE 62 61 4 1
Virtex4 66 65 4
CoolRunner2 121 4
CoolRunnerXpla3 121 4
ProAsicPlus 181
EC 106 58 3
ECP 106 58 3
XP 114 63 4
MACHXO 114 63 4  
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Type : Priority
Priority: m0
Address Bus Width : 10-Bits – Range = 1Kb
Data Bus Width : 8-bit

Device Family
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Cyclone 35 2 1
Cyclone2 31 2 1
Stratix 34 2 1
Stratix2 30 2 1
StratixGX 31 31 2 1
Max3000a 47 47 2
Max7000b 47 47 2
Max7000ae 47 47 2
Max7000s 47 47 2
Spartan2 38 35 2 1
Spartan2E 38 35 2 1
Spartan3 38 35 2 1
Spartan3E 32 32 2 1
Virtex 38 35 2 1
Virtex2 38 35 2 1
Virtex2p 38 35 2 1
VirtexE 38 35 2 1
Virtex4 40 38 2
CoolRunner2 47 2
CoolRunnerXpla3 47 2
Xc9500 47 2
Xc9500XL 47 2
Xc9500XV 47 2
ProAsicPlus 93
ProAsic3 62
EC 58 31 2
ECP 58 31 2
XP 58 32 2
MACHXO 58 32 2  
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Type : Priority
Priority: m0
Address Bus Width : 10-Bits – Range = 1Kb
Data Bus Width : 16-bit

Device Family
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Cyclone 43 2 1
Cyclone2 39 2 1
Stratix 42 2 1
Stratix2 38 2 1
StratixGX 39 39 2 1
Max3000a 71 71 2
Max7000b 71 71 2
Max7000ae 71 71 2
Max7000s 71 71 2
Spartan2 46 43 2 1
Spartan2E 46 43 2 1
Spartan3 46 43 2 1
Spartan3E 40 40 2 1
Virtex 46 43 2 1
Virtex2 46 43 2 1
Virtex2p 46 43 2 1
VirtexE 46 43 2 1
Virtex4 48 46 2
CoolRunner2 71 2
CoolRunnerXpla3 71 2
Xc9500 71 2
Xc9500XL 71 2
Xc9500XV 71 2
ProAsicPlus 117
ProAsic3 78
EC 74 39 2
ECP 74 39 2
XP 74 40 2
MACHXO 74 40 2  
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Type : Priority
Priority: m0
Address Bus Width : 10-Bits – Range = 1Kb
Data Bus Width : 32-bit

Device Family
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Cyclone 59 2 1
Cyclone2 55 2 1
Stratix 58 2 1
Stratix2 54 2 1
StratixGX 55 55 2 1
Max3000a 119 119 2
Max7000b 119 119 2
Max7000ae 119 119 2
Max7000s 119 119 2
Spartan2 62 59 2 1
Spartan2E 62 59 2 1
Spartan3 62 59 2 1
Spartan3E 58 57 2 1
Virtex 62 59 2 1
Virtex2 62 59 2 1
Virtex2p 62 59 2 1
VirtexE 62 59 2 1
Virtex4 64 62 2
CoolRunner2 119 2
CoolRunnerXpla3 119 2
ProAsicPlus 165
EC 106 55 2
ECP 106 55 2
XP 106 56 2
MACHXO 106 56 2  
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WB_FPU 
IEEE754 single precision floating point unit 

 

Device Family
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Cyclone 4875 709
Cyclone2 3366 3366 709 14
Cyclone3 2974 2974 706 14
Spartan2 5,497 4,957 797
Spartan2E 5,544 4,980 802
Spartan3 4,202 3,725 702
Spartan3A 4,692 4,140 746 3
Spartan3L 4,149 3,680 693
Virtex 5,463 4,887 773
Virtex2 3,741 3,438 673
Virtex2p 3,868 3,434 672
VirtexE 5,388 4,836 760
Virtex4 4,028 3,525 672
Virtex5 38 38 38
EC 7024 5929 741
ECP 4008 3472 722 2
ECP2 3820 3316 708
ECP2M 3820 3316 708
SC 7678 6271 725
XP 6862 5824 745
MACHXO 5960 5824  
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WB_IDE 
IDE Core Wishbone 

 

Device Family
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Cyclone2 221 221 150
Cyclone3 167 167 150
Spartan2 274 238 54
Spartan2E 264 225 54
Spartan3 234 222 54
Spartan3A 234 225 54
Spartan3L 232 222 54
Virtex 262 225 54
Virtex2 234 222 54
Virtex2p 232 223 54
VirtexE 260 224 54
Virtex4 226 221 54
EC 394 242 166
ECP 394 242 166
ECP2 396 215 166
ECP2M 396 215 166
SC 364 241 150
XP 394 242 166
MACHXO 386 242  
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WB_INTERCON 
Configurable Wishbone Interconnect 

 
Type: Peripheral Logic Cells/Elements
Address Bus Mode: Word Addressing – ADR_0(0) <= ADR_I(1 or 2)
Decode Addressing: 8
Address Bus Width : 0 Bits – Range = 1
Data Bus Width : 32-bits
Unused Interrupts: Add SPARE INT input pin
Master Address Size: 24-Bit (Peripheral I/O)

Device Family
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Cyclone 38
Cyclone2 38
Stratix 38
Stratix2 37
StratixGX 38 38
Max3000a 106 106
Max7000b 106 106
Max7000ae 106 106
Max7000s 106 106
Spartan2 40 38
Spartan2E 40 38
Spartan3 40 38
Spartan3E 38 38
Virtex 40 38
Virtex2 40 38
Virtex2p 40 38
VirtexE 40 38
Virtex4 40 38
CoolRunner2 106
CoolRunnerXpla3 106
ProAsicPlus 40
ProAsic3 40
EC 38 38
ECP 38 38
XP 38 38
MACHXO 38 38  
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Type: ROM
Address Bus Mode: Word Addressing – ADR_0(0) <= ADR_I(1 or 2)
Decode Addressing: 8
Address Bus Width : 0 Bits – Range = 1
Data Bus Width : 8-bits
Unused Interrupts: Add SPARE INT input pin
Master Address Size: 32-Bit (Memory)

Device Family
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Cyclone 38
Cyclone2 38
Stratix 39
Stratix2 37
StratixGX 38 38
Max3000a 82 82
Max7000b 82 82
Max7000ae 82 82
Max7000s 82 82
Spartan2 40 38
Spartan2E 40 38
Spartan3 40 38
Spartan3E 38 38
Virtex 40 38
Virtex2 40 38
Virtex2p 40 38
VirtexE 40 38
Virtex4 40 38
CoolRunner2 82
CoolRunnerXpla3 82
Xc9500 82
Xc9500XL 82
Xc9500XV 82
ProAsicPlus 104
ProAsic3 47
EC 38 38
ECP 38 38
XP 38 38
MACHXO 38 38  
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Type: RAM - Volatile
Address Bus Mode: Word Addressing – ADR_0(0) <= ADR_I(1 or 2)
Decode Addressing: 8
Address Bus Width : 0 Bits – Range = 1
Data Bus Width : 8-bits
Unused Interrupts: Add SPARE INT input pin
Master Address Size: 32-Bit (Memory)

Device Family
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Cyclone2 38
Stratix 38
Stratix2 37
StratixGX 38 38
Max3000a 106 106
Max7000b 106 106
Max7000ae 106 106
Max7000s 106 106
Spartan2 40 38
Spartan2E 40 38
Spartan3 40 38
Spartan3E 38 38
Virtex 40 38
Virtex2 40 38
Virtex2p 40 38
VirtexE 40 38
Virtex4 40 38
CoolRunner2 106
CoolRunnerXpla3 106
ProAsicPlus 40
ProAsic3 47
EC 38 38
ECP 38 38
XP 38 38
MACHXO 38 38  
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Type: RAM - Non-Volatile
Address Bus Mode: Word Addressing – ADR_0(0) <= ADR_I(1 or 2)
Decode Addressing: 8
Address Bus Width : 0 Bits – Range = 1
Data Bus Width : 8-bits
Unused Interrupts: Add SPARE INT input pin
Master Address Size: 32-Bit (Memory)

Device Family
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Cyclone 38
Cyclone2 38
Stratix 38
Stratix2 37
StratixGX 38 38
Max3000a 106 106
Max7000b 106 106
Max7000ae 106 106
Max7000s 106 106
Spartan2 40 38
Spartan2E 40 38
Spartan3 40 38
Spartan3E 38 38
Virtex 40 38
Virtex2 40 38
Virtex2p 40 38
VirtexE 40 38
Virtex4 40 38
CoolRunner2 106
CoolRunnerXpla3 106
ProAsicPlus 40
ProAsic3 47
EC 38 38
ECP 38 38
XP 38 38
MACHXO 38 38  
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WB_IRCODER 
IR Coder Wishbone 

 

Device Family
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Cyclone 402 283 2
Cyclone2 409 361 283 2
Cyclone3 407 362 282 2
Stratix 400 283 2
StratixGX 400 283 2
Stratix2 300 283 2
Spartan2 600 522 218
Spartan2E 602 523 218
Spartan3 602 523 218
Spartan3A 602 523 218
Virtex 604 524 218
Virtex2 604 524 218
Virtex2p 604 524 218
VirtexE 604 524 218
Virtex4 602 523 218
Virtex5 677 256 218
ProAsicPlus 1182 2
ProAsic3 974
ProAsic3E 974
EC 494 350 283
ECP 494 350 283
ECP2 506 363 283
ECP2M 506 363 283
SC 528 426 284
XP 494 350 283
MACHXO 452 350  
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WB_IRDEC 
IR Decoder Wishbone 

 

Device Family

M
ac

ro
ce

lls

Lo
gi

c 
C

el
ls

/E
le

m
en

ts

4-
In

pu
t L

U
T

R
eg

is
te

rs

B
lo

ck
 R

A
M

 (1
6K

-B
it)

B
lo

ck
 R

A
M

 (4
K

-B
it)

B
lo

ck
 R

A
M

 (8
K

x1
8)

B
lo

ck
 R

A
M

 (2
56

x9
)

B
lo

ck
 M

ul
tip

lie
rs

To
ta

l P
LL

s

To
ta

l D
LL

s

D
/G

C
LK

D
C

M
s

Cyclone 458 208
Cyclone2 354 354 208
Cyclone3 321 321 208
Spartan2 611 498 159
Spartan2E 617 503 159
Spartan3 597 486 159
Spartan3A 601 488 159
Virtex 613 497 159
Virtex2 607 494 159
Virtex2p 605 494 159
VirtexE 609 497 159
Virtex4 601 490 159
Virtex5 49 49 49
ProAsicPlus 986 2
ProAsic3 884
ProAsic3E 884
EC 484 354 208
ECP 484 354 208
ECP2 524 378 208
ECP2M 524 378 208
SC 548 419 208
XP 484 354 208
MACHXO 466 354  
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WB_LCDCTRL 
LCD Controller Wishbone 

 

Device Family
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Cyclone 31 30 13 1
Cyclone2 22 7 13 1
Cyclone3 35 35 13
Stratix 31 30 13 1
Stratix2 25 1 13 1
StratixGX 35 35 13 1
Spartan2 32 23 13
Spartan2E 32 23 13
Spartan3 32 23 13
Spartan3A 43 32 13
Spartan3E 41 33 13 1
Spartan3L 43 32 13
Virtex 32 23 13
Virtex2 32 23 13
Virtex2p 32 23 13
VirtexE 32 23 13
Virtex4 41 40 13
ProAsicPlus 67
ProAsic3E 56
EC 24 23 14
ECP 24 23 14
ECP2 42 39 13
ECP2M 42 39 13
MACHXO 42 39
XP 42 39 13
SC 44 39 13  
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WB_LCDCTRL_SRAM 
LCD Controller Wishbone 

 

Device Family
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Cyclone 78 32 13 1
Cyclone2 34 7 13 1
Cyclone3 45 45 13
Stratix 80 32 13 1
Stratix2 36 1 13 1
StratixGX 45 45 13 1
Spartan2 82 79 13 2
Spartan2E 82 79 13 2
Spartan3 82 79 13 2
Spartan3A 53 43 13
Spartan3E 53 45 13 1
Spartan3L 53 43 13
Virtex 82 79 13 2
Virtex2 82 79 13 2
Virtex2p 82 79 13 2
VirtexE 82 79 13 2
Virtex4 57 55 13
ProAsicPlus 140
ProAsic3E 71
EC 44 33 14
ECP 44 33 14
ECP2 88 65 13
ECP2M 88 65 13
MACHXO 84 65
XP 88 65 13
SC 94 65 13  
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WB_MEM_CTRL 
Configurable Memory Controller 

 
Memory Type: AsynchronoLogic Cells/Elements
Size of Static RAM array: 1 Kb (256 x 32-bit)
Memory Layout: 1 x 16-bit Wide Devices

Device Family
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Cyclone 58 25
Cyclone2 42 25
Stratix 58 25
Stratix2 35 25
StratixGX 58 25
Spartan2 61 55 9 1
Spartan2E 61 55 9 1
Spartan3 61 55 9 1
Spartan3E 61 55 9 1
Virtex 61 55 9 1
Virtex2 61 55 9 1
Virtex2p 61 55 9 1
VirtexE 61 55 9 1
Virtex4 61 55 9
ProAsicPlus 123 2
ProAsic3 108
ProAsic3E 108
EC 88 54 25
ECP 88 54 25
XP 88 54 25
MACHXO 88 54 25  
 
Memory Type: Asynchronous SRAM
Size of Static RAM array: 1 Kb (256 x 32-bit)
Memory Layout: 1 x 8-bit Wide Devices

Device Family
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Cyclone 85 43
Cyclone2 61 43
Stratix 85 43
Stratix2 48 43
StratixGX 85 43
Spartan2 79 72 19 1
Spartan2E 79 72 19 1
Spartan3 79 72 19 1
Spartan3E 79 72 19 1
Virtex 79 72 19 1
Virtex2 79 72 19 1
Virtex2p 79 72 19 1
VirtexE 79 72 19 1
Virtex4 79 72 19
ProAsicPlus 215 2
ProAsic3 176
ProAsic3E 176
EC 138 74 43
ECP 138 74 43
XP 138 74 43
MACHXO 138 74 43  
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Memory Type: Asynchronous SRAM
Size of Static RAM array: 1 Kb (256 x 32-bit)
Memory Layout: 2 x 16-bit Wide Devices

Device Family
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Cyclone 22 4
Cyclone2 22 4
Stratix 22 4
Stratix2 13 4
StratixGX 22 4
Spartan2 36 32 4 1
Spartan2E 36 32 4 1
Spartan3 36 32 4 1
Spartan3E 36 32 4 1
Virtex 36 32 4 1
Virtex2 36 32 4 1
Virtex2p 36 32 4 1
VirtexE 36 32 4 1
Virtex4 38 33 4
ProAsicPlus 48 2
ProAsic3 47
ProAsic3E 47
EC 62 58 4
ECP 62 58 4
XP 62 58 4
MACHXO 62 58 4  
 
Memory Type: Asynchronous SRAM
Size of Static RAM array: 1 Kb (256 x 32-bit)
Memory Layout: 2 x 8-bit Wide Devices

Device Family
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Cyclone 59 25
Cyclone2 43 25
Stratix 59 25
Stratix2 35 25
StratixGX 59 25
Spartan2 59 54 9 1
Spartan2E 59 54 9 1
Spartan3 59 54 9 1
Spartan3E 59 54 9 1
Virtex 59 54 9 1
Virtex2 59 54 9 1
Virtex2p 59 54 9 1
VirtexE 59 54 9 1
Virtex4 61 55 9
ProAsicPlus 120 2
ProAsic3 106
ProAsic3E 106
EC 88 53 25
ECP 88 53 25
XP 88 53 25
MACHXO 88 53 25  
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Memory Type: Block RAM
Size of Block RAM array: 1 Kb (256 x 32-bit)

Device Family
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Cyclone 2 1
Cyclone2 2 1
Stratix 2 1
Stratix2 2 1
StratixGX 2 1
Spartan2 3 2 1 1
Spartan2E 3 2 1 1
Spartan3 3 2 1 1
Spartan3E 3 2 1 1
Virtex 3 2 1 1
Virtex2 3 2 1 1
Virtex2p 3 2 1 1
VirtexE 3 2 1 1
Virtex4 3 2 1
ProAsicPlus 3 2
ProAsic3E 3
EC 2 1 1
ECP 2 1 1
XP 2 1 1
MACHXO 2 1 1  
 
Memory Type: Synchronous DRAM
Size of SDRAM memory: 16MB (4M x 32-bit)
Memory Layout: 1 x 32-bit Wide Devices
Configuration: PC100

Device Family
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Cyclone 403 316
Cyclone2 196 316
Stratix 402 316
Stratix2 163 316
StratixGX 400 316
Spartan2 726 554 270
Spartan2E 699 535 259
Spartan3 694 532 258
Spartan3E 688 530 254
Virtex 758 567 274
Virtex2 649 496 245
Virtex2p 654 501 244
VirtexE 709 530 265
Virtex4 642 491 244
ProAsicPlus 907 2
ProAsic3E 769  
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Memory Type: Synchronous DRAM
Size of SDRAM memory: 16MB (4M x 32-bit)
Memory Layout: 1 x 32-bit Wide Devices
Configuration: PC66

Device Family
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Cyclone 403 316
Cyclone2 196 316
Stratix 402 316
Stratix2 163 316
StratixGX 400 316
Spartan2 726 554 270
Spartan2E 699 535 259
Spartan3 694 532 258
Spartan3E 688 530 254
Virtex 758 567 274
Virtex2 649 496 245
Virtex2p 654 501 244
VirtexE 709 530 265
Virtex4 642 491 244
ProAsicPlus 907 2
ProAsic3E 769  
 
Memory Type: Synchronous DRAM
Size of SDRAM memory: 32MB (4M x 32-bit)
Memory Layout: 1 x 32-bit Wide Devices
Configuration: PC100

Device Family
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Cyclone 409 323
Cyclone2 204 323
Stratix 410 323
Stratix2 169 323
StratixGX 409 323
Spartan2 734 560 278
Spartan2E 733 562 273
Spartan3 697 537 269
Spartan3E 715 551 263
Virtex 732 552 272
Virtex2 663 510 251
Virtex2p 667 517 251
VirtexE 730 551 276
Virtex4 658 507 250
ProAsicPlus 926 2
ProAsic3E 780  
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Memory Type: Synchronous DRAM
Size of SDRAM memory: 32MB (4M x 32-bit)
Memory Layout: 1 x 32-bit Wide Devices
Configuration: PC66

Device Family
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Cyclone 409 323
Cyclone2 204 323
Stratix 410 323
Stratix2 169 323
StratixGX 409 323
Spartan2 734 560 278
Spartan2E 733 562 273
Spartan3 697 537 269
Spartan3E 715 551 263
Virtex 732 552 272
Virtex2 663 510 251
Virtex2p 667 517 251
VirtexE 730 551 276
Virtex4 658 507 250
ProAsicPlus 926 2
ProAsic3E 780  
 
Memory Type: Synchronous DRAM
Size of SDRAM memory: 64MB (4M x 32-bit)
Memory Layout: 1 x 32-bit Wide Devices
Configuration: PC100

Device Family
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Cyclone 428 330
Cyclone2 201 330
Stratix 428 330
Stratix2 168 330
StratixGX 425 330
Spartan2 768 579 282
Spartan2E 736 559 270
Spartan3 778 587 284
Spartan3E 735 562 267
Virtex 742 554 278
Virtex2 674 514 256
Virtex2p 674 514 256
VirtexE 747 562 275
Virtex4 686 523 256
ProAsicPlus 929 2
ProAsic3E 782  
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Memory Type: Synchronous DRAM
Size of SDRAM memory: 64MB (4M x 32-bit)
Memory Layout: 1 x 32-bit Wide Devices
Configuration: PC66

Device Family
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Stratix2 168 330
StratixGX 425 330
Spartan2 768 579 282
Spartan2E 736 559 270
Spartan3 778 587 284
Spartan3E 735 562 267
Virtex 742 554 278
Virtex2 674 514 256
Virtex2p 674 514 256
VirtexE 747 562 275
Virtex4 686 523 256
ProAsicPlus 929 2
ProAsic3E 782  
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WB_MULTIMASTER 
Configurable Wishbone Multi Master 

 

Device Family
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Cyclone 76 1
Cyclone2 75 1
Cyclone3 75 75 1
Stratix 75 1
Stratix2 74 1
StratixGX 75 1
Spartan2 80 80 2 1
Spartan2E 80 80 2 1
Spartan3 82 80 2 1
Spartan3A 82 80 2
Spartan3E 82 80 2 1
Spartan3L 82 80 2
Virtex 80 80 2 1
Virtex2 82 80 2 1
Virtex2p 82 80 2 1
VirtexE 80 80 2 1
Virtex4 82 80 2
ProAsicPlus 227
ProAsic3 155
ProAsic3E 155
EC 148 77 2
ECP 148 77 2
ECP2 150 77 2
ECP2M 150 77 2
MACHXO 148 77
XP 148 77 2
SC 148 76 2  



FPGA Peripherals Resource Usage 

CR0139 (v1.11) July 17, 2008 73 

WB_OWM 
Wishbone One Wire Master Controller 

 

Device Family
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Cyclone 498 178
Cyclone2 415 415 178
Cyclone3 438 438 178
Spartan2 785 645 177
Spartan2E 732 602 168
Spartan3 692 592 168
Spartan3A 700 600 168
Virtex 703 596 173
Virtex2 678 583 168
Virtex2p 674 581 168
VirtexE 700 597 172
Virtex4 686 588 168
Virtex5 10 10 10
ProAsicPlus 1001 2
ProAsic3 853
ProAsic3E 853
EC 576 446 178
ECP 576 446 178
ECP2 552 427 178
ECP2M 552 427 178
SC 634 508 180
XP 576 446 178
MACHXO 546 446  
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WB_PRTIO 
Configurable Port Wishbone 

 
Port IO 1 x 8 Wishbone Logic Cells/Elements

Device Family
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Cyclone 10 2 8 1
Cyclone2 2 2 8 1
Stratix 10 2 8 1
Stratix2 9 9 8 1
StratixGX 10 2 8 1
Spartan2 10 10 8
Spartan2E 10 10 8
Spartan3 10 10 8
Spartan3E 18 10 8
Virtex 10 10 8
Virtex2 10 10 8
Virtex2p 10 10 8
VirtexE 10 10 8
Virtex4 26 10 8
ProAsicPlus 26
ProAsic3 26
ProAsic3E 26
EC 16 9 8
ECP 16 9 8
XP 20 11 8
MACHXO 20 11 8  
 
Port IO 1 x 32 Wishbone

Device Family
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Cyclone 34 2 32 1
Cyclone2 2 2 32 1
Stratix 34 2 32 1
Stratix2 2 2 32 1
StratixGX 34 2 32 1
Spartan2 34 34 32
Spartan2E 34 34 32
Spartan3 34 34 32
Spartan3E 66 34 32
Virtex 34 34 32
Virtex2 34 34 32
Virtex2p 34 34 32
VirtexE 34 34 32
Virtex4 98 34 32
ProAsicPlus 98
ProAsic3 99
ProAsic3E 100
EC 64 33 32
ECP 64 33 32
XP 68 35 32
MACHXO 68 35 32  
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Port IO 2 x 8 Wishbone

Device Family
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Cyclone 27 11 16
Cyclone2 11 11 16 1
Stratix 27 11 16 1
Stratix2 11 11 16 1
StratixGX 27 11 16 1
Spartan2 28 27 16
Spartan2E 28 27 16
Spartan3 28 27 16
Spartan3E 44 27 16
Virtex 28 27 16
Virtex2 28 27 16
Virtex2p 28 27 16
VirtexE 28 27 16
Virtex4 60 27 16
ProAsicPlus 60
ProAsic3 59
ProAsic3E 59
EC 50 26 16
ECP 50 26 16
XP 52 28 16
MACHXO 52 28 16  
 
Port IO 2 x 32 Wishbone

Device Family
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Cyclone 99 35 64
Cyclone2 35 35 64 1
Stratix 99 35 64
Stratix2 35 35 64 1
StratixGX 99 35 64 1
Spartan2 100 99 64
Spartan2E 100 99 64
Spartan3 100 99 64
Spartan3E 164 99 64
Virtex 100 99 64
Virtex2 100 99 64
Virtex2p 100 99 64
VirtexE 100 99 64
Virtex4 228 99 64
ProAsicPlus 228
ProAsic3 229
ProAsic3E 231
EC 194 98 64
ECP 194 98 64
XP 196 100 64
MACHXO 196 100 64  
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Port IO 4 x 8 Wishbone

Device Family
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Cyclone 54 22 32
Cyclone2 22 22 32 1
Stratix 54 22 32
Stratix2 13 13 32 1
StratixGX 54 22 32 1
Spartan2 54 53 32
Spartan2E 54 53 32
Spartan3 54 53 32
Spartan3E 86 53 32
Virtex 54 53 32
Virtex2 54 53 32
Virtex2p 54 53 32
VirtexE 54 53 32
Virtex4 118 53 32
ProAsicPlus 138
ProAsic3 126
ProAsic3E 126
EC 82 53 32
ECP 82 53 32
XP 84 54 32
MACHXO 84 54 32  
 
Port IO 4 x 32 Wishbone

Device Family
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Cyclone 198 70 128 1
Cyclone2 70 70 128 1
Stratix 198 70 128
Stratix2 37 37 128 1
StratixGX 198 70 128 1
Spartan2 198 197 128
Spartan2E 198 197 128
Spartan3 198 197 128
Spartan3E 326 197 128
Virtex 198 197 128
Virtex2 198 197 128
Virtex2p 198 197 128
VirtexE 198 197 128
Virtex4 70 69
ProAsicPlus 522
EC 322 197 128
ECP 322 197 128
XP 324 198 128
MACHXO 324 198 128  
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Port IO Tristate 1 x 8 Wishbone

Device Family
M

ac
ro

ce
lls

Lo
gi

c 
C

el
ls

/E
le

m
en

ts

4-
In

pu
t L

U
T

R
eg

is
te

rs

B
lo

ck
 R

A
M

 (1
6K

-B
it)

B
lo

ck
 R

A
M

 (4
K

-B
it)

B
lo

ck
 R

A
M

 (8
K

x1
8)

B
lo

ck
 R

A
M

 (2
56

x9
)

B
lo

ck
 M

ul
tip

lie
rs

To
ta

l P
LL

s

To
ta

l D
LL

s

D
/G

C
LK

D
C

M
s

Cyclone 19 11 16
Cyclone2 11 11 16 1
Stratix 19 11 16 1
Stratix2 18 18 16 1
StratixGX 19 11 16 1
Spartan2 20 19 16
Spartan2E 20 19 16
Spartan3 20 19 16
Spartan3E 36 19 16
Virtex 20 19 16
Virtex2 20 19 16
Virtex2p 20 19 16
VirtexE 20 19 16
Virtex4 52 19 16
ProAsicPlus 52
ProAsic3 51
ProAsic3E 51
EC 34 18 16
ECP 34 18 16
XP 36 20 16
MACHXO 36 20 16  
 
Port IO Tristate 1 x 32 Wishbone

Device Family
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Cyclone 67 35 64
Cyclone2 35 35 64 1
Stratix 67 35 64
Stratix2 35 35 64 1
StratixGX 67 35 64 1
Spartan2 68 67 64
Spartan2E 68 67 64
Spartan3 68 67 64
Spartan3E 132 67 64
Virtex 68 67 64
Virtex2 68 67 64
Virtex2p 68 67 64
VirtexE 68 67 64
Virtex4 196 67 64
ProAsicPlus 196
ProAsic3 197
ProAsic3E 199
EC 130 66 64
ECP 130 66 64
XP 132 68 64
MACHXO 132 68 64  
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Port IO Tristate 2 x 8 Wishbone

Device Family
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Cyclone 37 21 24
Cyclone2 21 21 24 1
Stratix 37 21 24
Stratix2 20 20 24 1
StratixGX 38 21 24 1
Spartan2 36 36 24
Spartan2E 36 36 24
Spartan3 36 36 24
Spartan3E 60 36 24
Virtex 36 36 24
Virtex2 36 36 24
Virtex2p 36 36 24
VirtexE 36 36 24
Virtex4 84 36 24
ProAsicPlus 86
ProAsic3 85
ProAsic3E 85
EC 68 37 24
ECP 68 37 24
XP 68 37 24
MACHXO 68 37 24  
 
Port IO Tristate 2 x 32 Wishbone

Device Family
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Cyclone 133 69 96
Cyclone2 69 69 96 1
Stratix 133 69 96
Stratix2 68 68 96 1
StratixGX 134 69 96 1
Spartan2 132 132 96
Spartan2E 132 132 96
Spartan3 132 132 96
Spartan3E 228 132 96
Virtex 132 132 96
Virtex2 132 132 96
Virtex2p 132 132 96
VirtexE 132 132 96
Virtex4 36 36
ProAsicPlus 326
ProAsic3E 331
EC 260 133 96
ECP 260 133 96
XP 260 133 96
MACHXO 260 133 96  
 



FPGA Peripherals Resource Usage 

CR0139 (v1.11) July 17, 2008 79 

Port IO Tristate 4 x 8 Wishbone

Device Family
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Cyclone 91 59 64
Cyclone2 59 59 64 1
Stratix 91 59 64
Stratix2 50 50 64 1
StratixGX 91 59 64 1
Spartan2 92 90 64
Spartan2E 92 90 64
Spartan3 92 90 64
Spartan3E 156 90 64
Virtex 92 90 64
Virtex2 92 90 64
Virtex2p 92 90 64
VirtexE 92 90 64
Virtex4 220 90 64
ProAsicPlus 240
ProAsic3 230
ProAsic3E 230
EC 148 90 64
ECP 148 90 64
XP 148 91 64
MACHXO 148 91 64  
 
Port IO Tristate 4 x 32 Wishbone

Device Family

M
ac

ro
ce

lls

Lo
gi

c 
C

el
ls

/E
le

m
en

ts

4-
In

pu
t L

U
T

R
eg

is
te

rs

B
lo

ck
 R

A
M

 (1
6K

-B
it)

B
lo

ck
 R

A
M

 (4
K

-B
it)

B
lo

ck
 R

A
M

 (8
K

x1
8)

B
lo

ck
 R

A
M

 (2
56

x9
)

B
lo

ck
 M

ul
tip

lie
rs

To
ta

l P
LL

s

To
ta

l D
LL

s

D
/G

C
LK

D
C

M
s

Cyclone 331 203 256
Cyclone2 204 203 256 1
Stratix 331 203 256
Stratix2 171 170 256 1
StratixGX 331 203 256 1
Spartan2 332 330 256
Spartan2E 332 330 256
Spartan3 332 330 256
Spartan3E 588 330 256
Virtex 332 330 256
Virtex2 332 330 256
Virtex2p 332 330 256
VirtexE 332 330 256
Virtex4 76 74
ProAsicPlus 912
EC 580 330 256
ECP 580 330 256
XP 580 331 256
MACHXO 580 331 256  
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Port Output 1x8 Wishbone

Device Family
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Cyclone 10 2 8
Cyclone2 2 2 8 1
Stratix 10 2 8 1
Stratix2 9 9 8 1
StratixGX 10 2 8 1
Spartan2 10 10 8
Spartan2E 10 10 8
Spartan3 10 10 8
Spartan3E 18 10 8
Virtex 10 10 8
Virtex2 10 10 8
Virtex2p 10 10 8
VirtexE 10 10 8
Virtex4 26 10 8
ProAsicPlus 26
ProAsic3 26
ProAsic3E 26
EC 16 9 8
ECP 16 9 8
XP 20 11 8
MACHXO 20 11 8  
 
Port Output 1x32 Wishbone

Device Family
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Cyclone 34 2 32
Cyclone2 2 2 32 1
Stratix 34 2 32
Stratix2 2 2 32 1
StratixGX 34 2 32 1
Spartan2 34 34 32
Spartan2E 34 34 32
Spartan3 34 34 32
Spartan3E 66 34 32
Virtex 34 34 32
Virtex2 34 34 32
Virtex2p 34 34 32
VirtexE 34 34 32
Virtex4 98 34 32
ProAsicPlus 98
ProAsic3 99
ProAsic3E 100
EC 64 33 32
ECP 64 33 32
XP 68 35 32
MACHXO 68 35 32  
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Port Output 2x8 Wishbone

Device Family
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Cyclone 19 3 16
Cyclone2 3 3 16 1
Stratix 19 3 16 1
Stratix2 3 3 16 1
StratixGX 19 3 16 1
Spartan2 20 19 16
Spartan2E 20 19 16
Spartan3 20 19 16
Spartan3E 36 19 16
Virtex 20 19 16
Virtex2 20 19 16
Virtex2p 20 19 16
VirtexE 20 19 16
Virtex4 52 19 16
ProAsicPlus 52
ProAsic3 51
ProAsic3E 51
EC 34 18 16
ECP 34 18 16
XP 36 20 16
MACHXO 36 20 16  
 
Port Output 2x32 Wishbone

Device Family
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Cyclone 67 3 64
Cyclone2 3 3 64 1
Stratix 67 3 64
Stratix2 3 3 64 1
StratixGX 67 3 64 1
Spartan2 68 67 64
Spartan2E 68 67 64
Spartan3 68 67 64
Spartan3E 132 67 64
Virtex 68 67 64
Virtex2 68 67 64
Virtex2p 68 67 64
VirtexE 68 67 64
Virtex4 196 67 64
ProAsicPlus 196
ProAsic3 197
ProAsic3E 199
EC 130 66 64
ECP 130 66 64
XP 132 68 64
MACHXO 132 68 64  
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Port Output 4x8 Wishbone

Device Family
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Cyclone 38 6 32
Cyclone2 6 6 32 1
Stratix 38 6 32
Stratix2 5 5 32 1
StratixGX 38 6 32 1
Max3000a 33 33 32
Max7000b 33 33 32
Max7000ae 33 33 32
Max7000s 33 33 32
Spartan2 38 37 32
Spartan2E 38 37 32
Spartan3 38 37 32
Spartan3E 70 37 32
Virtex 38 37 32
Virtex2 38 37 32
Virtex2p 38 37 32
VirtexE 38 37 32
Virtex4 102 37 32
CoolRunner2 33 32
CoolRunnerXpla3 33 32
Xc9500 33 32
Xc9500XL 33 32
Xc9500XV 33 32
ProAsicPlus 104
ProAsic3 102
ProAsic3E 102
EC 66 37 32
ECP 66 37 32
XP 68 38 32
MACHXO 68 38 32  
 
Port Output 4x32 Wishbone

Device Family
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Cyclone 134 6 128
Cyclone2 6 6 128 1
Stratix 134 6 128
Stratix2 5 5 128 1
StratixGX 134 6 128 1
Spartan2 134 133 128
Spartan2E 134 133 128
Spartan3 134 133 128
Spartan3E 262 133 128
Virtex 134 133 128
Virtex2 134 133 128
Virtex2p 134 133 128
VirtexE 134 133 128
Virtex4 390 133 128
ProAsicPlus 392
ProAsic3 394
ProAsic3E 398
EC 258 133 128
ECP 258 133 128
XP 260 134 128
MACHXO 260 134 128  
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WB_PWM8 
Pulse Width Modulation Controller Wishbone 

 

Device Family
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Cyclone 126 96 69 1
Cyclone2 97 97 69 1
Cyclone3 89 89 69
Stratix 127 97 69 1
Stratix2 93 93 69 1
StratixGX 104 100 61 1
Spartan2 163 129 53
Spartan2E 163 129 53
Spartan3 161 126 53
Spartan3A 161 127 53
Spartan3E 191 148 69
Spartan3L 161 127 53
Virtex 163 129 53
Virtex2 161 126 53
Virtex2p 161 126 53
VirtexE 163 129 53
Virtex4 161 130 53
Virtex5 16 16 16
ProAsicPlus 372
ProAsic3 341
ProAsic3E 342
EC 150 142 69
ECP 150 142 69
ECP2 138 93 69
ECP2M 138 93 69
MACHXO 156 143
XP 136 121 69
SC 152 135 61  
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WB_PWMX 
Extended  Pulse Width Modulation Controller Wishbone 

 

Device Family
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Cyclone 143 143 73 1
Cyclone2 151 151 73 1
Cyclone3 135 135 73
Stratix 156 153 73 1
Stratix2 133 133 73 1
StratixGX 150 149 73 1
Spartan2 221 180 65
Spartan2E 221 180 65
Spartan3 223 178 65
Spartan3A 219 178 65
Spartan3E 237 189 73
Spartan3L 219 183 65
Virtex 221 180 65
Virtex2 223 182 65
Virtex2p 223 182 65
VirtexE 221 180 65
Virtex4 225 181 65
Virtex5 8 8 8
ProAsicPlus 471
ProAsic3 454
ProAsic3E 456
EC 198 183 73
ECP 198 183 73
ECP2 190 148 73
ECP2M 190 148 73
MACHXO 200 186
XP 178 161 73
SC 208 181 73  
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WB_UART8 
UART Buffered with handshake, Wishbone 

 

Device Family
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Cyclone 564 444 385 8
Cyclone2 325 314 243 2 12
Cyclone3 467 467 433
Stratix 565 444 385 12
Stratix2 356 347 385 12
StratixGX 565 444 385 12
Spartan2 571 440 173
Spartan2E 571 440 173
Spartan3 581 443 173
Spartan3A 701 560 221
Spartan3E 623 474 193
Spartan3L 699 558 221
Virtex 571 440 173
Virtex2 581 443 173
Virtex2p 579 443 173
VirtexE 571 440 173
Virtex4 581 443 173
Virtex5 20 20 20
ProAsicPlus 1652
ProAsic3 1291
ProAsic3E 1304
EC 434 342 198
ECP 434 342 198
ECP2 542 401 241
ECP2M 542 401 241
MACHXO 438 331
XP 470 333 193
SC 410 316 193  
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Tools Utilized 
 

The following vendor device tools were used to determine the resource usage statistics: 

 
Actel 
Actel Designer Software Version 6.2 

 
Altera 
Quartus II 5.0 

 
Lattice 
ispLEVER 5.0 

 
Xilinx 
Xilinx ISE 6.3  

For Virtex4, Spartan3, Spartan3E the Xilinx ISE 7.1 was used. 
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Revision History 

Date Version No. Revision 

6-Dec-2004 1.0 Service pack 2 release 

12-Apr-2005 1.01 Added Virtex4 and Stratix2 resource usage 

19-May-2005 1.02 Renamed EMAC variants to EMAC8 and regenerated resource usage information 

6-Jun-2005 1.03 EMAC32, WB_PWMX and WB_UART8 added 

Added MAX2 resource usage 

15-Sep-2005 1.04 Added EC, ECP, Spartan3E, Cyclone2 and StratixGX resource usage 

Regenerated resource usage statistics to reflect the changes to SPI_W 

20-Dec-2005 1.05 Added ProAsic3 

28-Mar-2006 1.06 Added ProAsic3E, Statistic. VGA32_16BPP, I2S_W, BT656 

VGA32_TFT, WB_MULTIMASTER components added. 

20-Apr-2006 1.07 Tools Utilized section added 

16-Jun-2006 1.08 Proasic3E and XP added 

1-Aug-2006 1.09 MACHXO added 

23-Aug-2007 1.10 WB_IRCODER added, Cyclone3, ECP2, ECP2M, Spartan3A, Spartan3E, Spartan3L and  
Virtex5 resource usage added 

17-Jul-2008 1.11 Altium Designer Summer 08 SP1 

Software, hardware, documentation and related materials:  

Copyright © 2008 Altium Limited. 

All rights reserved. You are permitted to print this document provided that (1) the use of such is for personal use only and will not be copied or 
posted on any network computer or broadcast in any media, and (2) no modifications of the document is made. Unauthorized duplication, in 
whole or part, of this document by any means, mechanical or electronic, including translation into another language, except for brief excerpts in 
published reviews, is prohibited without the express written permission of Altium Limited. Unauthorized duplication of this work may also be 
prohibited by local statute. Violators may be subject to both criminal and civil penalties, including fines and/or imprisonment. Altium, Altium 
Designer, Board Insight, Design Explorer, DXP, LiveDesign, NanoBoard, NanoTalk, P-CAD, SimCode, Situs, TASKING, and Topological 
Autorouting and their respective logos are trademarks or registered trademarks of Altium Limited or its subsidiaries. All other registered or 
unregistered trademarks referenced herein are the property of their respective owners and no trademark rights to the same are claimed. 
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