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Cyclone

Lowest Cost and Power FPGAs




Cyclone

Transceiver Channels

Hard Memory Controller, /O, LVDS, and Memory Interface

Core Logic
Fabric and
MLABs

Core Logic
Fabric and
MLABs
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DSP Blocks
DSP Blocks

Hard Memory Controller, /O, LVDS, and Memory Interface
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A~ c2/c4 C12 Row Interconnects of

A AA /\/\ Variable Speed and Length ’\/\ O\
u < v i
R14 é ;
n > v wA |
R3R6 < ] <
A |
ALMs
<+ > -
Connects to adjacent 4 ) — ) Direct-Link
LABs, memory blocks, » Dlrectt-lenk Interconnect from
digital signal processing : irC!gonne;:BlronE Adjacent Block
(DSP) blocks, or /0 \ jacent Bloc
element (IOE) outputs.
Direct-Link «¢ P Direct-Link
Interconnect to :: :: Interconnect to
Adjacent Block W A /\/\ N Adjacent Block
NETEShect  LAB [ mLas ~
) ’ - Column Interconnects of
Fast Local Interconnect Is Driven Variable Speed and Length

from Either Sides by Column Interconnect
and LABs, and from Above by Row Interconnect
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dataf0
datael

dataa
datab

datac
datad
datae

dataf1

shared_arith_in

ALM 4l

Adaptive Logic Module -

T _in

)

6-Input
LUT

~\

Combinational/
Memory ALUTO

d4ddgr0

labelk

NTO General or
_ocal Routing

(
\I
—

\_

regQ

—— P [Tlo General or

_ocal Routing

v

P To General or
Local Routing

6-Input
LUT

Combinational/
Memory ALUT1

dddert

L |
/
/
/
—

regil

P To General or

Local Routing

P To General or

g

J

Local Routing

——p» To General or

Local Routing

v

shared_arith_out

hJ
carry_out

— To General or

Local Routing

P To General or

Local Routing
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syncload

aclr]1:0]
shared_arith_in carry_in clk[2:0] |scir
\ J
dataf0 | - -+
datael —|—»
e
dataa | — » " 'IGND
datab {1+ 4-Input I
datac0 LUT — ] . /
| Row, Column
j_:} r.Lj—, [JH CLR L Direct Link Routing
b - D Qr
| |3-Input 1+ L
] wr Ei :L
] 1
3-Input T
il LUF']I' J J rj— Row, Column
- CLR | - Direct Link Roufi
!’_J ! Qls irect Link Routing
i :I"“; Local
4:[) ) Interconnect
p- 4-Input i : |
datac1 LUT ]
i —
— Y ‘ - Row, Column
~ T, L,]_f]lr Direct Link Routing
] + ‘ ‘ .
L | | 3-Input B
| LUT I*J t
1 i _E]— Row, Column
| |3-input [ CIR ™ Direct Link Routi
- gy D irect Lin outing
LUT e - — L
['l_'r - .
““] H " Interconnect
datael — L 1 -
dataf T_"_'/
shared_arith_out carry_out
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SCEA2
SCEA4
SCEA5
SCEA7
5CEA9
5CGXC3
5CGXC4
5CGXC5
5CGXC7
5CGXCI9
5CGTD5
5CGTD7
5CGTD9

Cyclone V

:

s | g | ke ] A

25 9,434
49 18,480
77 29,080
149.5 56,480
301 113,560
25 11,900
50 18,868
75 29,080
150 56,480
300 113,560
77 29,080
149.5 56,480
301 113,560

37,736
73,920
116,320
225,920
454,240
47,600
75,472
116,320
225,920
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116,320
225,920
454,240
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Cyclone V

~

Core Fabric Interconnect Hard IP

Family | Device (" Block Memory
e | 8 | 08|10 | s XV o | wos | | E

5CEA2 25 | 1560 || Yes 39 78 4 — 300 | 48 | — 1

5CEA5 48 | 3120 || Yes 78 156 | 4 — 300 | 100 | — 1

CYC'E"EV 5CEA8 75 | 4620 || Yes | 132 | 264 4 — 360 | 100 | — 2

5CEB5 | 150 | 6,160 || Yes | 220 | 440 | 4 — 488 | 122 | — 2

5CEB9 | 300 | 12,760 || Yes | 406 | 812 | 4 — 488 | 122 | — 2

5CGXC3 | 25 | 1,200 || Yes 40 80 5 3.0 | 194 | 48 1 1

5cGXC4 | 50 | 2,920 || Yes 70 140 6 6,0 | 360 | 100 | 1 2

Cyc(';;ge” 5CGXC5 | 75 | 4,620 || Yes | 132 | 264 6 6,0 | 360 | 100 1 2

5CGXC7 | 150 | 6,160 || Yes | 220 | 440 7 9,0 | 488 | 122 | 1 2

5CGXC9 | 300 | 12,760 || Yes | 406 | 812 8 12,0 | 688 | 122 | 1 2

5CGTD3 | 75 | 4620 || Yes | 132 | 264 6 0,6 | 360 | 100 | 2 2

CWE}’EV 5CGTD5 | 150 | 6,160 || Yes | 220 | 440 7 0,9 | 488 | 122 2 2

5CGTD8 | 300 | 12,760 || Yes | 406 | 812 8 0,12 | 688 | 122 | 2 2

o
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Cyclone V

~

Core Fabric Interconnect Hard IP

Family | Device Block f ) Memory
e | et 0 (L0510 | XV | s | | E?

5CEA2 25 | 1560 | VYes 39 78 4 — 300 | 48 | — 1

5CEA5 48 | 3120 | Yes 78 156 | 4 — 300 | 100 | — 1

CYC'E"EV 5CEA8 75 | 4620 | Yes | 132 | 264 4 — 360 | 100 | — 2

5CEB5 | 150 | 6,160 | Yes | 220 | 440 | 4 — 488 | 122 | — 2

5CEB9 | 300 | 12,760 | Yes | 406 | 812 | 4 — 488 | 122 | — 2

5CGXC3 | 25 | 1,200 | Yes 40 80 5 3.0 | 194 | 48 1 1

5CGXC4 | 50 | 2,920 | Yes 70 140 6 6,0 | 360 | 100 | 1 2

Cyc(';;ge” 5CGXC5 | 75 | 4,620 | Yes | 132 | 264 6 6,0 | 360 | 100 1 2

5CGXC7 | 150 | 6,160 | Yes | 220 | 440 7 9,0 | 488 | 122 | 1 2

5CGXCY | 300 | 12,760 | Yes | 406 | 812 8 12,0 | 688 | 122 | 1 2

5CGTD3 | 75 | 4620 | Yes | 132 | 264 6 0,6 | 360 | 100 | 2 2

CWE}’EV 5CGTD5 | 150 | 6,160 | Yes | 220 | 440 7 0,9 | 488 | 122 2 2

5CGTDS | 300 | 12,760 | Yes | 406 | 812 8 0,12 | 688 | 122 | 2 2

o
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Device 5CSEA2 5CSEA4 5CSEA5 5CSEA6

LEs (K) 25 40 85 110
Adaptive logic 9,434 15,094 32,075 41,509
modules (ALMs)

M10K memory 140 224 397 514
blocks

M10K memory (Kb) 1,400 2,240 3,972 5,140
MLABs (Kb) 138 220 480 621
18-bit x 19-bit 72 116 174 224
multipliers

Variable-precision 36 58 87 112
DSP blocks

FPGA PLLs 4 5 6 6
HPS PLLs 3 3 3 3
Maximum FPGA user 145 145 288 288
I/Os

Maximum HPS I/Os 188 188 188 188
FPGA hard memory 1 1 1 1
controllers

HPS hard memory 1 1 1 1

controllers

Processor cores
(ARM Cortex™-A9
MPCore™)

Single or dual

Single or dual

Single or dual

Single or dual

18



http://www.altera.com/devices/fpga/cyclone-v-fpgas/overview/cyv-overview.html#notetable7

-

OE

o —42/p o
CORE

L

OE

FroM —3-5L b1 o Bk
CORE

Clockout

~
-

ST 9789939 SBS o

|

On-chip
termination

d
Tocore

Tocore 4——— |

a4
‘7; Read
FIFO

[\

\ clkin

D

>
— D D
——————— > >

~

19



ST 9789939 SBS o

Device 5CSEA2 5CSEA4 5CSEA5 5CSEA6
LEs (K) 25 40 85 110
Adaptive logic 9,434 15,094 32,075 41,509

modules (ALMs)

M10K memory 140 224 397 514
blocks

M10K memory (Kb) 1,400 2,240 3,972 5,140
MLABs (Kb) 138 220 480 621
18-bit x 19-bit 72 116 174 224
multipliers

Variable-precision 36 58 87 112
DSP blocks

FPGA PLLs 4 5 6 6

Maximum FPGA user
I/Os

Maximum HPS I/Os 188 188 188 188

FPGA hard memory 1 1 1 1
controllers

HPS hard memory 1 1 1 1
controllers

Processor cores Single or dual Single or dual Single or dual Single or dual
(ARM Cortex™-A9
MPCore™)

HPS: Hard Processor System



http://www.altera.com/devices/fpga/cyclone-v-fpgas/overview/cyv-overview.html#notetable7
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SHS Co P \

Core Fabric

Family | Device | e | Momwy | MLAB | DSP | 18x18

(Kb) (Kb) | Blocks | Mults
SCEAZ | 25 | 1560 | Yes | 29 | 78 | 4
SCEA5 | 48 | 3120 | Yes | 78 | 156 | 4
G‘*’“"E”E” SCEAB | 75 | 4620 | Yes | 132 | 264 | 4
SCEB5 | 150 | 6,160 | Yes | 220 | 440 | 4
SCEBO | 300 | 12760 | Yes | 408 | 812 | 4
S5CGXC3 | 25 | 1,200 | Yes | 40 | 80 | 5
SCGXCA | 50 | 2920 | Yes | 70 | 140 | 6
Ve [sCaxcs | 75 | 4620 | Yes | 122 | 284 | 6
SCGXC7 | 150 | 6,180 | Yes | 220 | 440 | 7
5CGXCO | 300 | 12760 | Yes | 408 | 812 | 8
SCGTD3 | 75 | 4820 | Yes | 132 | 264 | 6
G“',J?PE” 5CGTDS | 150 | 6,160 | Yes | 220 | 440 | 7
5CGTDS | 300 | 12760 | Yes | 406 | 812 | 8

o

PLL cbsgl o

L sla S 5

9 TuPwe o po
S S

).Lé . ‘“:. l-f_
Clock -
deskew

Jitter —
attenuation
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(S 0 g — 0w 3
:XCVR Sl

GCore Fabric mgrconnect Hard IP
Famlly | Device KLEs man::ﬂy “nE:r n:ﬁs ::‘;:; PLLs {:E"EEI GPI0 | LVDS Bmﬁs :;ﬂni“t‘r':]rﬂ
(Kb) lers
SCEAZ | 5 | 1560 | Ves | @ | 72 | & — [ 300 ] — 1
SCEAs | 48 | 3420 | ves | 78 | 1% | 4 || — [ 300 | 100 | — 1
E"’“"é”w SCEAB | 75 | 4620 | Yes | 132 | 264 | 4 || — || 380 | 100 | — 2
SCEB5 | 150 | 6160 | Yes | 220 | 440 | 4 || — || 488 | 122 | — 2
SCEB | 300 | 12.760 | Yes | 406 | 812 | 4 || — || 488 | 122 | — 2
SCGXC3 | 25 | 1200 | Yes | 40 | 8 | 5 || 2.0 || 194 | 48 | 1 1
SCGXCA | 50 | 2020 | Yes | 70 | 140 | 6 || 6.0 || 360 | 100 | 1 ;
G“ﬂw SCGXC5 | 75 | 4620 | Yes | 132 | 264 | 6 6.0 || 380 | 100 | 1 2
SCGXC7 | 150 | 6160 | Yes | 220 | 440 | 7 || 9.0 || 288 | 122 | 1 2
SCGXCO | 300 | 12.760 | Yes | 406 | 812 | 8 || 12.0 || 688 | 122 | 1 2
SCGTD3 | 75 | 4620 | ves | 132 | 264 | 6 || 0.6 || 360 | 100 | 2 2
CyeoneV '5ceTDs | 150 | 6160 | Yes | 220 | 440 | 7 || 0.0 || 488 | 122 | 2 2
\ SCGTD8 | 300 | 12760 | ves | 406 | 812 | 8 || 0.12 || 688 | 122 | 2 2

~
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Stratix Family (Altera FPGA)
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Stratix Family
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Stratix 10

Stratix 10 Product Line GX 500 |GX 650 |GX 850 GX 1100 |GX 1650 |GX 2100 |GX 2500 |GX 2800 |GX 4500 [GX 5500
SX 500 |SX 650 |SX 850 SX 1100 |SX 1650 |SX 2100 |SX 2500 |SX 2800 |SX 4500 |SX 5500

Equivalent

LEs! 484,000 646,000 841,000 1,092,000 1,624,000 2,005,000 2,422,000 2,753,000 4,463,000 5,510,000

Adaptive Logic

Modules 164,160 218,880 284,960 370,080 550,540 679,680 821,150 933,120 1,512,820 1,867,680

(ALMs)

ALM Registers 656,640 875,520 1,139,840 1,480,320 2,202,160 2,718,720 3,284,600 3,732,480 6,051,280 7,470,720

Hyper-Registers from
HyperFlex Architecture

Programmable Clock Trees
Synthesizeable

Millions of Hyper-Registers distributed throughout the monolithic FPGA fabric

Hundreds of synthesizable clock trees

Maximum
Transceiver 24 24 48 48 96 96 144 144 72 72
Count
GXT Full Duplex
Transceiver Count 16 16 32 32 64 64 96 96 48 48
(30 Gbps)
GX Full Duplex
Transceiver Count 8 8 16 16 32 32 48 48 24 24
(17.4 Gbps)
'\B"Ii%is'\"emory 2196 2583 3477 4,401 5,851 6501 9,963 11,721 7,033 7,033
(MMZt%K M 43 50 68 86 114 127 195 229 137 137
e 3 3 4 6 8 11 13 15 23 29
(Mb)
Vel Pree el 1152 1,440 2,016 2,520 3,145 3,744 5011 5,760 1,980 1,980
\DSP Blocks ‘
18 x 19
bt 2304 2880 4,032 5,040 6290 7488 10,022 11,520 3,960 3,960
Multipliers
— —
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/ Stratix 10 \

Stratix 10 Product Line GX 500|GX 650|GX 850 |GX 1100|GX
SX 500[|SX 650[SX 850 |SX 1100

Fixed Point Performance

(TMACS)?

Single Precision Floating

Point (TFLOPS)3

Maximum User I/O Pins 488 488 736 736 704 704 1160 1160 1640 1640

PCl Express®

(PCle®) Hardened

Intellectual 1 1 2 2 4 4 6 6 3 3

Property (IP)

Block(s) (up to Gen3)

Secure Device Manager AES-256/SHA-256 bitsream encryption/authentication, physically unclonable function
(PUF),

Hard Processor System*  Quad-core 64 bit ARM Cortex-A53 up to 1.5 GHz

4.6 5.8 8.1 10.1 12.6 15.0 20.0 23.0 7.9 7.9

1.8 2.3 3.2 4.0 5.0 6.0 8.0 9.2 3.2 3.2

o /
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