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AN (Kbit) 540 756 1,080 1,080 2,502 4,158 5, 490 6,480
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EP4CE22 79 17 — — ¥ 153 52 153 52 — — — — — —
EP4CE30 — — — — — — — — — — 328 124 532 224
EP4CE40 — — — — — — — — M 398 124 328 124 532 224
EP4CE55 — — — — — — — — 324 132 324 132 374 160
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% 1-5 %4 T Cyclone IV GX 284 i REEY
& 1-5. Cyclone IV GX Z¥fFFRF ik & &4
Py Ls N148 F169 F324 F484 F672 F896
EP4CGX15 C7, C8, I7 c6, CI7% c8, — — — —
C6, C7, C8, | C6, C7, C8, - - -
EP4CGX22 17 17
C6, C7, C8, C6, C7, C8, ce, C7, C8, o o
EP4CGX30 17 17 17
ce, C7, C8, C6, C7, C8, o
EP4CGX50 17 17
ce, C7, C8, C6, C7, C8, o
EP4CGX75 17 17
EP4CGX110 — — — C7, C8, I7 Cc7, C8, 17 C7, C8, I7
EP4CGX150 — — — 7, €8, 17 | €7, €8, 17 | €7, 8, I7
% 1-6 7 T Cyclone IV E #fFf R 45 4%
% 1-6. Cyclone IV E M RIMMEESY (2B 1) (2F 2)
B E144 M164 U256 F256 U484 F484 F780
C8L, C9L, C8L, C9L,
I8L I8L
EPACES Cc6, C7, C8, [N Cc6, C7, C8,
17, A7 17, A7
C8L, C9L, C8L, C9L,
I8L I8L
EPACELO Cc6, C7, C8, TN Cc6, C7, C8,
17, A7 17, A7
C8L, C9L, C8L, C9L, C8L, C9L,
I8L I8L I8L
EPACELS Cc6, C7, C8, TN [N Cc6, C7, C8, Cc6, C7, C8,
17 17, A7 17, A7
C8L, C9L, C8L, C9L,
I8L I8L
EPACE22 Cc6, C7, C8, [N Cco6, C7, C8,
17, A7 17, A7
C8L, C9L, C8L, C9L,
I8L I8L
EPACES0 Cc6, C7, C8, C6, C7, C8,
17, A7 17
C8L, C9L, C8L, C9L,
I8L I8L
EPACEA0 N Cco6, C7, C8, C6, C7, C8,
17, A7 17
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C8L, CIL, C8L, CIL,
I8L 18L
BPACETS I ce, C7, C8, |C6, C7, C8,
17 17
C8L, CIL, C8L, CIL,
EP4CEL15 — — — — — I8L I8L
cr, €8, 17| C7, C8, 17

*x 1-6 .
(1) C8L. CYL Fl I8L #MEEHIEMF 1.0 V L H k.
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X—H 4 T Cyclone IV &fFRAR Sy, AP AFELUR L5 N %
m FPGA #Z /028 H)
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m R
m SN AR
B &
m kA (AUE T Cyclone TV GX #4844 )
m PCI Express (EH% IP (& H] - Cyclone IV GX #%41)
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Cyclone IV #fFH ¥ TRILA A REH HIAT I Cyclone RN M RN, ik A Tfe
RS TT DLE B — B sz — AN 18 X 18 BRI 9 X 9 Fevkist. Altera % xf I
PR B AR PR AL T — 482210 DSP 1P, Horh (47 FRAk S, (FIR), bR (i B i
e (FFT) FECF#E 5= % (NCO) ThfE. Quartus® 1T @il ¥ DSP Builder T.
HAEL T MathWorks Simulink 5 MATLAB %t 3£4%, MIsgol T — 444k 1% DSP %3k

o

BETMELER, E30 Logic Elements and Logic Array Blocks in Cyclone IV
Devices, Memory Blocks in Cyclone IV Devices, M Embedded Multipliers in
Cyclone IV Devices ETi,

I/0 ¢t

Cyclone TV #5f 1/0 SZREvIgufe D2k OhFr . vIgnfe Ly B, nIgmAeabil . nl gmfe oK
e S LT g fE slew—rate #55, AT SEIL T A5 5 50 20k LA S AR AR AL -
Cyclone IV #FSCRERT G i 1/0 SRkt v BHRATILEC (Rs OCT) Bl KB FHPT
VLRt (Rs) . 7E Cyclone IV GX g8, wmidillekas 1/0 A T4t Zcml. 20k
T, R A A RT ASEIE FH A R 1/0.

% 1-8 Bt Cyclone IV &1 SCRFI 1/0 FrifEs

&K 1-8. Cyclone IVafFRFIPTSFFH 1/0 #ntfE

eyt 1/0 ¥rvfe
Hii 1/0 LVTTL, LVCMOS, SSTL, HSTL, PCI, il PCI-X

%5 1/0 SSTL, HSTL, LVPECL, BLVDS, LVDS, mini-LVDS, RSDS, and PPDS

LVDS SERDES £ s 1 A % T iod A 32 4 F T RS B

BTMREZER, iESM 10 Features in Cyclone IV Devices E i,

b v 2

Cyclone IV #8fh407r T ik 30 N4 i el (GCLK) WI4% DL K ik 8 A~ PLL (44N PLL
A AN ), DASRA A SR I R P S g a8 a] DULE PR Rt
Cyclone IV #8414 PLL 3E47 5 A% 5L B ke oo 28 I 4 4 2 ol AT o

Cyclone 1V GX #3432 HrWFI LAY PLL: £ H PLL Fli# H PLL:

m R Z A PLL T REP MO A 3 Ok s I, 22 1 PLL i m] 38 H
I

m CRRIEH] PLL A 200 S AR b (I A S 9 S A fl e 42 11— L83 A PLL AT LA
SCRPBUR A N
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Cyclone IV #%¢F R Fk REEH
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Cyclone 1V #8FSZ AL T8 FT00EE, JEFAIA MU SDR. DDR, DDR2 SDRAM F1 QDRIT
SRAM %11, Cyclone IV E #fFth SCRPX S84 LA 28 4F 20 o 42 LI n] Re 4o T a1
ANERZ AT, DASSIUSE RIS H BB BT . Altera® DDR SDRAM f#fiff #5342 N iRt ¥ 7 ¢
f—AN PHY $2 ORI — ANt il g 4. Altera 248 T PHY 1P, &l EEEAC
JE T I A7 g 2 il 9 1 Al tera SOt AR Mg # filds — A2 H . Cyclone IV #sffF3C#F4E DDR
F1DDR2 SDRAM 4% 1 F A F 2 &4 fi5h (ECC) 47 o

BTRE L5 R, 1§50 External Memory Interfaces in Cyvclone IV Devices
e
Mo

Cyclone TV g3fHli/ SRAM H A7 it e B8 o RRERARAT LA, BC B A 24 h 408
Cyclone IV #fr. (RMANL &L LS Altera EPCS R4 HRAT AT #5144 LA A i I 9F
ATNAF L B I, XL TSI T 0 N R P R SR, ISR Ot T 3 A e O A
D PR P e R ) 25K AT RE DT

# 1-9FH T Cyclone IV #FFT~CHFFIMBLE HE.

#£ 1-9. Cyclone IVEHRFIMEEG %R

A TRMEEFE
Cyclone IV GX AS, PS, JTAG, and FPP (JF# 1)
Cyclone IV E AS, AP, PS, FPP, and JTAG

x 1-9 FR:
(1) FPP g & 5 AN ¥k EPACGX30F484 F1 EPACGX50/75/110/150 #efh 37 #5.

AT W R 28 1/0 & I3 S 4F TEEE 1149.6 (AC JTAG), MPrALE& WM T4
AFHIR ) TEEE 1149. 1 (JTAG) »

BTMREZE R, 1§50 JTAC Boundary Scan Testing for Cyclone 1V Devices
e
Ho

FEf Cyclone IV GX #8443 /& PCle 100 ms M isfa] (2SR, M4 50 4T (PS)
AL AU T EPACGX15/22/30 #4th, FEKEERIE#H B IF4T (FPP) REERAH T
EPACGX30F484 Fl EPACGX50/75/110/150 4244,

BTMREZER, {5 Configuration and Remote System Upgrades in
Cyclone IV Devices ETi,

e PRI, BT Cyclone TV GX #3434 SCRFE IR TUA S (CRC) A48 DS
PEo XF Cyclone IV E #34F, iZFFHEABEAZ RN 1.2 V AR T S HE .

FLTARIST CRC B MM B VELN S ., 155 SEU Mitigation in Cyclone IV Devices
B
EARTN
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EEW R 2 ([GEHT Cyclone IV GX 2344 )

Cyclone TV GX BHF 3 21k 8 AT DU BAE I A TRk 95 X B i
A S e £ DS DA K Bas o B0, A48T DUk B e LA SEBILAES 1 26 0
W AR ANBCR B ST 45 T R P, T B N LR A1
SRR I SR o R B SRS S RO T, Ao VA S
AL,

K 1-1 R T Cyclone TV GX WS4 #y

Bl 1-1. Cyclone IV GX #:fHW R 25@ E

FPGA
Fabric

Transmitter Channel PCS Transceiver Channel
PMA
TX Phase 2 3
+» Compensation P Byte Serializer 8B10B Encoder > g ){X’ g
FIFO 8 o
Receiver Channel PCS Receiver Channel

)

Ordering I

Byte Deserializer

2

FIFO

A

8B10B Decoder
Word Aligner
Deserializer
rx_datain

RX Phase
Compensation

Byte

Rate Match FIFO

e ETMEZER, WS Cyelone IV Transceivers Architecture T,

PCI Express K % IP ({Xi&H T Cyclone IV GX #8844 )

A Cyclone IV GX # s —flik% 1P BEHRHAE S T X1, X2, 8 X4

PCIe (PIPE). iX—Mif% IP L& —AN584 ) PCle (PIPE) Phillfifvh 5%, HIT-3LHL
PHY-MAC JZ. #8542 DU AL 2 M ShEYE . PCTe (PIPE) EHRI\AEMZ 1P SCRFHL U
P o AT o XN TS UF AR TP RS Betf PR AR RS o i R e vk i), sk iy il
SR ] o A& ] LAUE ik Quartus T1 1) PCI Express Compiler X BLHEATIC &,
FEFEA RS Quartus T ) PCT Express Compiler $i& 245 358 B R L &

T e ETMWEZER, S PCI Express Compiler User Guide.
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SR W5 D

SEMITER

K 1-2 7K Cyclone IV GX #8431 g

K 1-2. Cyclone IV GX Z%fHIHZEEITHE R

15 : 14,400 logic elements
22 : 21,280 logic elements
30 : 29,440 logic elements
50 : 49,888 logic elements
75 : 73,920 logic elements
110: 109,424 logic elements
150: 149,760 logic elements

epic faxfaoJcFliofe]7]n]

F : FineLine BGA (FBGA)
N : Quad Flat Pack No Lead (QFN)

C : Commercial temperature (T, = 0° C to 85° C)
| Industrial temperature (T, = -40° C to 100° C)

Indiicates specific device
options or shipment method

EP4C: Cyclone IV

N : Lead-free packaging

GX: 3-Gbps transceivers ES: Engineering sample

FBGA Package Type

14 : 169 pins

19 : 324 pins

23 : 484 pins 6 (fastest)
27 . 672 pins 7

31: 896 pins 8

QFN Package Type

11 : 148 pins

OO w
~

K 1-3 7R Cyclone IV E 28440037 M4HS

B 1-3. Cyclone IV E 4R HEITE R

. FineLine BGA (FBGA)

. Enhanced Thin Quad Flat Pack (EQFP)
. Ultra FineLine BGA (UBGA)

. Micro FineLine BGA (MBGA)

ZCcCcmm

C : Commercial temperature (T, = 0° C to 85° C)
| : Industrial temperature (T, = -40° C to 100° C)
Extended industrial temperature (T = -40° C to 125° C)

E - Enhanced logic/memory A : Automotive temperature (T, = -40° C to 125° C)

epic | Efa]rlofclefn

Indicates specific device
options or shipment method

EP4C: Cyclone IV

N : Lead-free packaging

6 : 6272logic elements FBGA PackageType ES: Engineering sample
10 : 10,320 logic elements 17:: 256 pins L : Low-voltage device
15 : 15,408 logic elements 23 - 484 pins
22 : 22,320 logic elements 29 - 780pins
30 : 28,848 logic elements EQFP Package Type 6 (fastest)
40 : 39,600 logic elements 22 : 144 pins 7
55 : 55,856 logic elements UBGA Package Type 8
75 : 75,408 logic elements 14 : 256 pins 9
115: 114,480 logic elements 19: 484 pins
MBGA Package Type
8 : 164 pins

Cyclone IV #844Ft,

Altera A7) 2011 4 11 A
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