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DDR2 {4 BH &2

A

SDRAM ZEZARHE&

SDRAM BV FRBIEH TN SEEN 5428 (Synchronous Dynamic Random Access Memory) ,
XBHE S SIS N IR SXTRIFE|S2 (CPU/FPGA) MAZNIMAKER, FERBHS
B RIxSEBEERE R ULV I NEE iSRS IR SN ORI RRIEAIEAE
5 BENIEEURENSEVA IS AT LIBENLIEEMRIE, MARNITUZIRTIEOIEMERFEE .

£ FPGA F0 DSP RAD, BIFEIER MCU RFE, HITAEBIRI—FDRIy SRAM 89884,
Ze31H 2048 SDRAM /DS — 1 D, thRf R BFZ 588 A= SDRAM BYRNTSRIFTAAE. @
Y, XE SR BY S thARKKRATZHNRE. 18&, SRAMEFTRLE(MH, EETIENEAE
DONERIR AN EPEY, SRAM B FROUMK Asynchronous Static RAM, B LERSHENGAESS.

EEEEUEYIRGSIIOTE, SORAM (BB SIVBEEMERILSEAUE, M SRAM B
CMOS SABERNE, R, MX NSO EHERRE S SDRAMBYG{TIIAERITIZ KT SRAM,
B, BT ERBHRERBEHE, 2REBERNGEIHE SRR 6 T8KE. AL,
NS AERR EFISE, B SRAM TS NI EHENRS. SRIF I EIE 512K 3540 1024K
SFHEEH, M SDRAM T UERZBANE) 512Mbit (64M ),
WIREI T B ES AR5 B8,

& 1-1. DRAM 0 SRAM HIX 3

= & 8 B E B
it 6 T ERFRE RA B2 F0 & # FER
A

— NS KE AL T 1D 5 4 88

(' DRAM) ITH — T EBE A0

— PR —RKEHM. DRAM

?%1%%%&\2@@%%??%%;%1% 5 [ g — .

R, XSWMERLBRRT L N 502 L SRR
DRAM W, BB E A%, & SHRIEH | RITHAE S WS R

2, RHHITER R, Hopg | BE

MINBANSETECER

8, DRAM BERATE2HGME
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% 708 Bl_ *ﬂ.u Uﬁ |E_| ?‘?_5‘ ﬁ% %g
( SRAM) BITEANTRKREA

Ao SRAM ABERUH, BNRR |
e wE®m

ZRRRBEN, SEEMS N L BIROVEE \
SRAM \ L | SR RE | BReA X 1KIDFE IRFER
SR IGHIR, B, 1R 1Mk i =HEF08ED
2 SRAM, TRIRELNSEFE
2, SRAM %ﬁﬁ?mﬁ%ﬁ'@
ﬁ%%go
DDR SDRAM

B5CiRE28, DDR BYEFRE DDR SDRAM, RIECAFIHZ SDRAM,

DDR BINREHEIRAE (Double Data Rates), DDR SDRAM RERZIZZ “XNEBIRZE @)L 5hiSHEwL
AL 2 B TEBIREK 2

#4887, 188:F SDRAM, DDR SDRAM 55 — P2l AIBRE,
BT DOR 20060 SEIETAN

PHY - Memory Intetface

mem_clk

mem_addr 00,]00[04[00]08[00
mem_ba : : : 7 ] T 1 T
memoon—— 1 1 [ ||

Mem Command (1)

]NOP] wH ]NOPI WH ]NQF'] WF{I NbF

mem_dm L
mem_dq —i O@M@%
mem_dgs ._,—|_|—|_l—|_,—\_l—|_,—|_r—

SDR, DDR, DDR2 ;EH 2P

DDR 188
1. THEE ESIINIREK

2. BN STEDINEL (clk, clk n)
3. EBEZZG SSTL 25 (2.5V)
4. 18I0 TEURL (DQ) BUREREEYEP (DQS, DQS n)

5. REIXRF 400M (Mbit/s)
DDR2 1885 :

1. BEZFIHE—SEUE ( SSTL 18 )
2. 1&H05 ODT (On-Die Termination)
3. B 4Bit LS

4. REFZSIAZF] 1066 (Mbit/s)
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DDR2 28t 5=£4#F (CPU, FPGA, DSP) % iZ

CLK N
CLK P

Y'Y

CKE

Y

Al12:0]

y

Y

BA[2:0]

Y

nCS

F- fEDDR2IK B &% i

nCAS

nRAS

Y Y Y'Y

DQ[15:0]
DQS[1:0]

A A
Y V.V

DM[1:0]

ODT

Y

567 V= 25

GKP . | RHND, | SEUGSEONASND, EAN0ES
CLKN | 255

CKE BYHP{ERE FARFANT, DUASSAHRIE, SZs|HNSEY,
PTE S IR BERR LETRIX A SDRAM Y

BA[1:0] Bank 3B3F

Al12:0] iEhlaes KTt EROHIE, ERENGSPERANEN. 1%
I RSIXY AL12: 0] BUTNEEE AR
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DQM[1:0] | ZHIEHEEES LD, 1f (B) =P, BENSHN, T
B8, HERANE (5) = PNSHES

DQ[15:0] | IB=Z s \BHEH

DQS[1:0] | FERSEYED dq 7 das BY_BBF0TBENE;, 23 21EX DDR2 54E230Y,
DQS 83 DDR2 5iE8s3K TN, HFEE A DDR2 545230, DQS
EEES AL oIS

0DT INEIE= P ERIREBREESIZ% (FH da, dgs, dn, ddr #FNBDH)

4bit FUSAE =56

00000

00000

Ui

2
/\

=

(@]

A O OO[
A O O O
Wiz T BHVE

Y

;R¥): 18=7 DDR2 PEVTsHEssEIT, B TEERMEST L {UBSHEERTT

oL FuxEiws, 8Tz TEZT—TBENIUREBL

GRS - BOWNT, AFESich— BT — T R2ONEREE —REUE, LR it
BYPUSREREIB LSRN, REETR%TF R,
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XVEt, SDR, DDR, DDR2 #Z[JEBE&

H

H
CKE —O—
cwa«?—
cse —»o—
Wes —#S—— Eé
cns#a?— gg
RASY g1 ©

AD-A12,
BAO, BA1

BAD, BAT

CONTROL
LOGIC

BANK2

BANK3

xe —wi—]
cxs —w—|
o —wi—|

a———
casy —wO—

Control
Iogic

AD-A13,

ROW-
ADDRESS BANKO
MUX MEMORY 2 2
ARRAY Se— DML,
& (8,192 x512 x 18) I H DOMH

DECODER :
H
SENSE AMPLIFIERS DATA H
16 ouTPUT H
199) REGISTER H

2 10 GATING 1% DQo-

» DOM MASK LOGIC ] DQ1s
BANK READ DATA LATCH H
...................... CONTROL WRITE DRIVERS H
LOGIC DATA :
N 16 INPUT H
> 512 REGISTER H
> l6) :
> H
COLUMN H
DECODER H
COLUMN- H
ADDRESS 9 H
COUNTER/ H
LATCH :
H
1

control

Bank 3
Bank 2

Bank 0
memory

array
(16,384 x 512 x32)

SENSE AMPLIFIERS

- (16,384),

O gating
DM mask logie

512

Column-

address

counter/
latch

JE4H: https://xiaomeige.taobao.com
FAREE: http://www.cnblogs.com/xiaomeige/

Coluna
j decoder
9

Column 0

Ingut
registers

Column 0

B J7Mk: www.corecourse.cn

AR 615381411


https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

INEFF FPGA BIBA, F3E2F53REE89 FPCA ML FKEED  FRIR #Fi THFRK=ZL—

oDT
Bank 7 '
CKE —o Control nk 7 Bank & '
K —»o logic Banl Bank 5 H
' Bank 5 Bank 4 '
cKt Bank 4 !
Cs# —o s Banet ;
RASH —d Bank 1 K, CK# ODTcontrol _[Vaa Q!
CAS# Bank 0 Bank 0 COLO, COoL1 # swl_sw2 sw3 !
WE# —wo 134 row | .
. - [Refresh address Memory array '
H ; Row- ‘::dh (8,192 x 256 x 64) swl S sw2, w3y !
: : adress || decoder Rif: R23 R3L.
| : r33| [1DQO-DQIS
H i Sense amplifier R13; R2{: R3Y: !
1 ' I H
H i UDQS, UDQS# |
: 1 £, nput LDOs, LDGs# W ;
| ' registers SN SW2 w3 > !
1 | 2 I/0 gating R1% R29 R3Y ' .
! ' DM mask logi . . . + UDQS, UDQS#
A0-A12, iy Acdres ' Bank masklegic WRITE R RT | ogs, wast
BAO-BA2 | register L control FIFD H "
: 2 logic and 1
i i L2 drivers TW
H Column swl N sw2 hsw3 i
H —»| CK out : . .
' L ] column j_I% decoder | | k. cke CK:n R1 %1 R2 %: rR37 i
H 10 address R1 i RZ{E\RS ' UDM, LDM
H counter/ H
H latch !
' COLO, COL1 | L !
VaQ ;

AT REKENBZDA

.
.

SDR SDRAMBURAKE N 1. 2. 4. 8, page

DDR SDRAM YR AKE N 2, 4. 8
DDR2 SDRAM N AKE RN 4. 8

BRAUHY DDR2 fE4IEY oSl -

RREKEN 4 RRE, FNEEMMFTE

EREESSNITHTTRR
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4-bit
prefetch

Command ZXREADW NOP W NOP @( PRE @( NOP >€Z@< NOP @( ACT @( NOP >@

AL + BL/2 - 2CK + MAX (tRTP/tCK or 2CK) ‘ I
Address /XBank ax/, ///)<Bar|=k a><//////////// ‘ '/,XBar;k X/
A10 | / /////////// 7//7Nalid X7, XX 7777777,
< AL=1 CL=3 N } :
DQs, DOs# Sy —— —\‘&_ —}l\_
DQ (Do y{ Do Y{ DO }{ DO )
- >tRAS (MIN) e >tRP (MIN) .
- >tRC (MIN) -

Transitioning Data Don’t Care

1. RL=4(AL=1,CL=3); BL=4.
2. 'RTP = 2 clocks.
3. Shown with nominal tAC, 'tDQSCK, and 'DQSQ.

XYFIRIE
B DQS {SSEH DDR2 f3fEes & H

B FHEIES. BIHESSREW EFAHERADILXITTAOI
B DQF0 DQS RAWBXITFO I

RRKEN 4 WEERE, ANFEMMFTE

Eﬁ%%%% EI?‘%EIJE'QSN FRR

1 |
:‘DQSS(NOM) |
| DQs# ! [
! DQs | |

b K

>

ﬂ?%%ﬁ
B QS BERFISSAL
B RHIES. IHES SR EHERARINFLR
B DQ 0 DQS RAPINIFLOI
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FE\% .

cmd (B odt, dm) HFENT EBHEEE (SREPDINXITT)

cmd (3 odt, dm) BYEENFD clk FEE (sdram N— clk FH)

das RS dq HEEL, WAMEENTD

EEIREN, 2EB DDR2 £FI88 (FPGA) &4, 37 DDR2 ZFHISS TIENTPS PHY [N Epa948
i, MEIGE DS B5SES PHY WiMBUELSH), REHBEIES DAS B9P/HITFFH,
2,

SHRIENN, dq F0 dgs ADRBXYFE, XYF DDR2 1ZFFl8s, BT EAIss LIENTEPS PHY [NEh5
TEZE, BINIGSTRSKIXTF DDR2 iR HIZ8aNzBiE 2 I PINXTTF.

dgs 0 dq —1F, BN EO=RZ%

das N=SFENE— DG, EHaiSiIiE, RNEISM (preamble)

dgs NRE— P EBERZ=R, £HESIIE, MNESME (postmble)

FPGA BN DDR #2[JF0 DDR 545 2318 Hl s RS &

Intel (J& Altera) Cyclone IV E FPGA Q{a]SCIR XREIEIER
R

NSS! DDR #2(, Intel (J& Altera) Cyclone IV E FPGA BYE3 DB R EER
/58, 7E Quartus 11EREECD, BTTIBUETIER altddio 1P SREBARAIBEE 10,
WEHBRAK 10 BIF altddio_bidir (REVURE 10), altddio_in (WAZIURE 10),
altddio_out (IHEINGREK 10), BIIVFAXOREEE 10, FALBSKIMNEIEREEH 5,
BUM @B IRAE al tddio_bidir BIEALE.
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Which megafunction would you like to customize?
Select a megafunction from the list below

Which device family will you be using? Cydone IVE -

-, ddio

Which type of output file do you want to create?

X
© aHoL

4 j% Installed Plug-Ins

4 1o
<, ALTDDIO_BIDIR
%, ALTDDIO_IN
3, ALTDDIO_OUT
[ Click to Open IP MegaStore

@ ¥HDL
@ Verilog HOL
What name do you want for the putput file?

D: ffoga/dlass/ddr2/ltddio_bidir/ (]
QOutput files will be generated using the dassic file structure

[7] Return to this page for another create operation

Mote: To compile a project successfully in the Quartus II software, your design
files must be in the project directory, in a library specified in the Libraries page of
the Options dialog box (Tools menu), or a library specified in the Libraries page

of the Settings dialog box (Assignments menu).

Your current user library directories are:

Cancel | [ <Back || mext> || Enish

ddia_hir

atain_h[7..0
| clatain_I[7..0]
nclock
outclock
clr

Resource Usage

Currently selected device Family: o210 F -

W Match project/default

— Asycnhronus clear and asynchronous set ports

() Use 'aclh”’ port

() Use 'aset’ port

() Mot used

Reqgi up high

~ Synchronous clear and synchronous set ports
Use 'sclr’ port
Use 'sset’ pork

Mok used

[ Invert 'padio’ port

| Cancel || < Bacl ||| Mext = ||| Finish |

IP 1m0 :
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module ddio bir (
aclr, //BREBEES
datain_h, //BHHESEBARO, BFEE
datain_1, //BHHEEERBARO, BFEE
inclock, //ETRANT, HEHEA
oe, //HIEHNANE, BERBEA
outclock, //#EHIBINTD, B LS, WPLL 74
dataout_h, //HAEESERTIKO, ﬁ@)j g
dataout_I, //HBAFBEEATIRO, BFEE
oe out,

padio // DDRHIEEH, WOSH

input aclr;
input [7:0] datain h;
input [7:0] datain 1;

input inclock;
input oe;
input outclock;

output [7:0] dataout h;
output [7:0] dataout 1;
output oe out;

inout [7:0] padio;

d4

inclk FFHBHIE SER
inclk NEEBBIEIRZE

IIIIIIEi::::::::[::::::::]:::::::::I::::::::]ZE:::::::I::::::::]k

a i | J04 Joc  Ji7 Jjgd s Joe  [3d [t J50  [70 3 sl 176

outclk FHHBBIHSFE
outclk MELHLIRZER

altddio_in BBESSIHI0 NP7 :
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DFF
dataout_h
D Q
INPUT ) Logic
L > * Input Register Al Array
datain DFF Latch
neg_reg_out dataout_|
D Q D Q
o—C ENA
Input Register B, Latch C)
inclock ®

NEE: Bl F34UE
REB: latch T IFBUSRE, it Q A3 D W, HWEKIBRTZAIEARE
EFEA: Al SEHUR
SBY¥: latch MTHFRT, WL QAMAD BB, WHEFTHEA, BBl 8YE,

I/0 Input Timing Waveform

inclock
datain )<DO ><ED><D1 ><E1 ><02XE2XD3K
neg_reg_out HX >< Do >< D1 >< D2 >< D3
dataout_| < XX >< Do >< DA >< D2
dataout_h < XX >< EQ >< E1 >< E2

altddio_out EBEEZEIN0 NP7 :
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DFF
ok (1)
D Q
[
OF Reg Ags (2
OR2
i "'_">
|
L0
DFF =
D a
>
Logic Amay OE Reg Bee I
DFF
datain_|
D Q
*— -
~— TRIL (2/
[/ | {Eg_ QuTP JTD
Owiput Reg Ao -J dataoul
DFF
datain_h
D Q
»
outclock Output Reg Bo

datain L F0 datain H B FFEEOEA— Pk —2Kes, 14— I8t H
outclk &, ¥ outclk BB, i datain H, ¥ outclk NEBFE, HE datain L,
O 5 S BIUEHI= PRIZEHNXL pad BT IR,

Intel Cyclone IV E FPGA DDR2 fSAZSRiN&|RMRAN R

Intel (J& Altera) Cyclone IV E FPGA 12{£ 5 DDR2 25428 1P, 1% IP D NMERD, %
i EAYIR R AR, R PYIRR AR B A - g OB EA ALTMEMPHY Megafunction
IP KA, 1% [P ZRIFNER, ALEAARETER license, FHIZEHDEZINE, B
RN FEREMENY license, FRIABY DDR2 1TSS 2EA 5 EHIIBEE+ALTMEMPHY B9%5
1o, BPERZITHISHERIRG license, R, XITAHP, BB IUT2EIECHRS
BEASRIEGNDE, HFaRiI8CZEHIBEPIEA ALTMEMPHY SRSCH]5T%EHY DDR2
EHlgs. WA HNERAFX DR2 SESRIBAINFEIEERAL 3 .
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Control
Logic
(Encrypted)

Local . DDR/DDR2
Interface :SDRAM Interface
< i > DDR/DDR2

SDRAM

ALTMEMPHY
Megafunction

DDR/DDR2 SDRAM
High-Performance
Controller

FBF DDR2 TAEPRBHTRIFRE, REUIRIEPHEE —E KR %, B DDR2
MIREREANTREILE] 100%, FXTZEHIZS, Altera BT —PREKIRB[ M,
(wp_ddr_sdram efficiency®, IR, ZITHIBVWEARGBHET TR 92% HR,
XAPETRIERTEN A, SN—RIEMERE,

Efficiency—Best-Case Scenario

The best-case scenario arises with long bursts of writes followed by long bursts of reads. For example, in the case of
back-to-back writes of length 4 (local side), the efficiency (ignoring refresh) is approaching 100%. However, that is
clearly an unrealistic use of the memory. A more typical best case scenario is 10 writes (burst of 4 local side) to the
same column followed by 10 reads.

The efficiency in this best-case scenario is around 92%.

WP-IPDDR-1.1
December 2004, ver. 1.1 1
Altera Corporation Improving the Efficiency of the DDR & DDR2 SDRAM Controller Compiler White Paper

The Effect of Refresh

DDR2 #2hllg8fE Ao

DDR2 SDRAM High-Performance Controller QJf8F SOPC RAKEZALIBIE, WiLEHE
2SI HIBSAT SOPC RADPH, A Avalon MM, HiztEssirhlssBTR/ZERN,
8 local interface, HFEAAFLZEN, TJUBIKRSHEAMEK, NEIY DDR2 FH
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SERREE.

Select Design Flow

MegaWizard Plug-In SOPC Builder
Manager Flow l i Flow
Specify Parameters Specify Parameters
Simulate the Complete SOPC
Example Design Builder System

i

Simulate System

......................................................................................................

Add Constraints

l

Compile the Design

l

Perform Post-Compilation
Timing Analysis

l

Program Device and
Implement Design
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BH{TIZ

1.

2.

DDR2 i®fIgsATF SOPC RN, FEAIOLU&EYT Avalon MM master F#,XY DDR2 15
X5, ZENILLZRMESSIONIOS 1T CPU, thalDUREAMHE Avalon MM EH#
, Q0 SGDMA IP. FrameReader. B3EN Avalon MM ZEA, IP, 7EE FRANEIED,
{55 DDR2 1ZHI236Y SOPC FF AR, AR ERTAN="TR%

SK% 1 {8F8 DDR2 E N NIOS 11 BEIT(TATE, {EA NIOS 1T 5EALXY DDR2 f54#88
ARSI

SK5 2 8F8 DDR2 fE N NIOS 1T BYFIBTAE, HHEZIN 5 800%480 PR BN
FENERER, BI® Avalon W EHLEEONSENX VGA TFT FHI28, BN
DDR2 PR EE 2 B VEEH Bt TFT FF k.

SK8% 3 f2F8 DDR2 fE 9 NIOS 11 BYFIBiTATE, FFHZEN 5T 800%480 DK TR
RNERESR. BNSIE— N Avalon W EHSEONEE N IBE K RERS
83, SKIIRBRREIEOVREF 7L DDR2 b, REEB 5 TRRBRETN RS
+o

DDR2 ZFHISSAFTAF,BEN, IITTLUEY local interface $#[IXY DDR2 15F
SRE, R EZETMN R

DDR2 #8851 S Mt

{658 DDR2 13423 ACE CMOS 1R{83F0 VGA IS8 SCI StV BB R ET R A LS.

DDR2 7E SOPC &4+ KM H

Bl quartus ii T8

%2 asys I8

sh0 nios CPU

0 DDR2 #5123
L ddr2 4 r
Project 3
o J_-_J Mew Component... D
L!brar!.r ' =
[=--Memories and Memory Controllers
E} External Memory Interfaces =
EI DDR2 |I1Erfﬂ.EE:5— - v
SRR 02 SORAI Controler with ALTHE PR
! i- o DDRZSDRAN ConRtroler with UniPHY :
=-LPDDR2 Interfaces T
. e o LPDDR2 SDRAM Controller with UniPHY
Iél---M&mury Models
‘. @ Altera DDRZ Memory Model for UniPHY
» Altera LPDDR2 Memory Model for UniPH™
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WEEHIRSH:

PLL ZZH5p: 50M
BhESsSINED: 166. 7M
IRHIZZEIBRE : full

X DDR2 SDRAM Controller with ALTMEMPHY - altmemddr_0
o —

w

PHY Settings Board Settin Controller Setting

DDR2 SDRAM Controller with ALTMEMPH

Device family:
Speed grade:
PLL reference clock frequency:

Memory clock frequency:

|| Controlier data rate:

I Local interface clock frequency;

Local interface width:

N0EEEIE 32bit DDR2 7528 (M 16bit 5HEZsAESMAL) S&: Micron MT47H64M32-

5E. xml
AR - e — Lo
BT | dEaE - 2B
/_/ Micron MT47HE4M32-5E xmi .
< \
_,_,.p-"'-'
. | -
.
| =E
3 |
AT |
! A |
/ WEA,
% T <ff|l'|'li|:run MT4THE4132-5E xml D | aFe |
-H-\-\-\-_"‘—\_
R ZERD [ — n %
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—Show in "Memory Presets’ List

—Memory Presetis

Parameter Walue
Memery vendor (Al
Memory format Ay
Maximum memory frequency (Al

Presets
Micron MI4/H3ZM18-5E

Wicron MT4TH32M18CC-3

Wicron MT47THE84M8CE-3

Micron MT4TH3ZM16CC-3 x4 + MT4THIZMBBP-3 x1

Transcend T3128M3084WE0

1l

Show Al Load Preset... E:j
Selected memory preset. | Wicron MT4THE4M32-5E | [ Modify parameters... ]
cription: DDR2 SDRAM, 200.0MHz, 255MB, 32 bits wide, Discrete Device, CAS 3.0, 1 Chip Select
0 jtag uart
[l
4 Qsys . . .
File Edit System View Tools Help
1—]
Component Library !
-4 ftag X
Project
------ g MNew Component
Library
[=]-Bridges
E-Memory-Mapped
------ @ JTAG to Avalon Master Bridge
[=)--Interface Protocols
[E-Serial
e Swalon=3TJFAG Interface
- TAG UART
B-Werificaitmr————
E-Debug & Performance
------ @ JTAG Debug Link
\ v e V— iy =]
EENYPHNEMES
Use  Connections Name Description Export Clock Base End IRQ  Opcoc
B clk_0 Clock Source
clk_in Clock Input clk
clk_in_reset Reset Input reset
clk Clock Output clk_0
—_— cli_reset Reset Output
B ddr2 DDR2 SDRAM Controller with ALTMEN.
=1 \Avalon Memory Mapped Slave \ddr2_sysclk 0x 1000_0000 [Ox1fff_fEff
external_connection Conduit ddr2
memory Conduit /ddr2_mem
refelk Clock Input lclk_0
soft_reset_n Reset Input [refclk]
global_reset_n Reset Input [refck]
reset_reguest_n Reset Output |ddr2_sysclk
sysclk Clock Qutput lddr2_syscilk
auxfull Clock Qutput ddr2_auxfull
auxhalf Clock Qutput \ddr2_auxhalf
B nios2 Nios Il Pracessor
clk Clock Input \ddr2_sysclk
reset_n Reset Input [clk]
data_master |Avalon Memery Mapped Master [cl] IFQ 0| IRQ 31
— instruction_master |Avalon Memory Mapped Master [cik]
f% jtag_debug_module_re. |Reset Qutput [cik]
jtag_debug_module \Avalon Memory Mapped Slave [clk] 0x2000_0800 l0x2000_0££E
— custom_instruction_m.. |Custom Instruction Master
L] [ | | | o jtag uart 0 JTAG UART
clk Clock Input \ddr2_sysclk
reset Reset Input [clk]
avalon_ftag_slave |Avalon Memory Mapped Slave [clk] 0x2000_1000 l0x2000_1007 —p
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Ddr2 By reset_request n {fENERBE{L
Soft reset n & debug EEREE watchdog IRV E aIH
Global reset n EEINEEMMNAZIE.

External connection #0 memory &4,

Sysclk: DDR2 FHY5H, ABIdIN 166. ™M
Auxfull: 23RET N0 sysclk MEABE], FRIETN N sysclk BIFRE
Auxhalf: 2RI MIKZE sysclk SAK—F, FRET N0 sysclk /80

IRENIOS 1T ENOBIEAI RStk

External Memory
Interface Width

Reset Vector Offset Exception Vector Offset

AFI Non—-AFI AFI Non—-AFI
8 0x40 0x20 0x60 0x40
16 0x80 0x40 0x A0 0x60
32 0x 100 0x80 0x 120 0x A0
64 0x 200 0x 100 0x 220 0x120

fRiE TIEINR. )

% DDR BYS B2 FBLL ddr2 mem 3Tk

mysystem u0 (
.clk clk (clk), // clk. clk
.Treset reset n (reset n), // reset. reset n
.ddr2 local refresh ack (), // ddr2. local refresh ack
.ddr2 local init done (), // .local init done
.ddr2 reset phy clk n (O, // .reset phy clk n
.ddr2 mem mem odt (ddr2 mem odt), // ddr2 mem. mem odt
.ddr2 mem mem clk (ddr2 mem clk), // .mem_clk
.ddr2 mem mem clk n (ddr2 mem clk n), // .mem clk n
.ddr2 mem mem cs n (ddr2 mem cs n), // .mem _cs n
.ddr2 mem mem cke (ddr2 mem cke), // . mem_cke
.ddr2 mem mem addr (ddr2 mem addr), // .mem_addr
.ddr2 mem mem ba (ddr2 mem ba), // .mem_ba
.ddr2 mem mem ras n (ddr2 mem ras n), // .mem_ras_n
.ddr2 mem mem cas n (ddr2 mem cas n), // .mem cas n
.ddr2 mem mem we n (ddr2 mem we n), // .mem_we n
.ddr2 mem mem dq (ddr2 mem dq), // .mem_dq
.ddr2 mem mem dgs (ddr2 mem dgs), // .mem_dqs
.ddr2 mem mem dm (ddr2 mem dm) // .mem_dm

)

80 mysystem. gsys

XY TR TONGS

1RE SDC NBLIR

wh0<variation name> phy ddr_timing. sdc {4
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WESIHNEC :

Clk50: G1

Reset n: L8

DDR2 :

OJ DU AR REBS DB IASAY . AC6102_ddr2 pin assignments. tel:
LIUF e, DRNESEIRUTSH:

I TR FiEES OB SSTL-18 Class 1

2. IXENEBR:
a) AR EIE SRR AIKEHE s Maximum Current (addr., ba. cas. cke.
csn, ras, odt, wen)

b) HUIBEL. NEDSER 12mA, (clk. dq. dgm. dgs)

3. b
da. dam, dgs DECER)—TMEERAES, (WWAFTHHEALEREA ? ) WERER—
RILDEAEAE ? ) (MRETHUARRR)

EhRIFLIE

N sof FFFRIRD

3T F eclipse Bl memtest small T2, @fTHIEIE,

YRS DDR2 1 RERBWIZRH I,
#tinclude <{stdio.h>
#include “stdint.h”
#include “system. h”
#include “unistd.h”

unsigned short *DDR2 USER = (unsigned short *) (DDR2_BASE+0x100000) ;
int main()

uint8 t DDR2 flag=0;
uint32 t 1=0;

//  printf ("Hello from Nios II!\n”);

printf (" Xiaomeige AC6102 7);
printf (" DDR2 32bit test \n”);

//  memset (DDR2 BASE, 0, 0xFFFF) ;

while (1)

{ printf ("DDR2 write data.”);
for (i=0; i <OxO9FFFFF; i++)
{ * (DDR2_USER+i) =i&0xFFFF;
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* (DDR2_USER+0x0A5A5A5-0x10000) = OxAB5A5;
* (DDR2_USER+0x15A5A5A-0x10000) = O0x5ABA;
* (DDR2_USER+0x2A5A5A5-0x10000) = OxAB5A5;
* (DDR2_USER+0x35A5A5A—-0x10000) = 0x5ABA;

usleep (10000) ;
printf ("DDR2 read data..”);
for (i=0; i <Ox09FFFFF; i++)

%f((i&OxFFFF)!:*(DDR27USER+i))

DDR2 flag = 1;
}

if (0xABA5!=* (DDR2 USER+0x0A5A5A5-0x10000))
DDR2 flag = 1;

if (0x5A5A! =+ (DDR2 USER+0x15A5A5A-0x10000))
DDR2 flag = 1;

if (0xA5A5!=*(DDR2 USER+0x2A5A5A5-0x10000))
DDR2 flag = 1;

if (0x5A5A!=* (DDR2 USER+0x35A5A5A—-0x10000))
DDR2 flag = 1;

usleep (10000) ;

%f(!DDRfolag)
printf ("DDR2 test: OK!!!\n”);
else

{
printf ("DDR2 test: fail\n”);

usleep (2000000) ;
return 0;
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4

1

printf{"DDR2 write data.™);

for{i=8;i<@x@0FFFFF;i+t)

1

*(DDR2_USER+1)=1ROxFFFF;

h

=
EL Problems («2. Tasks (E Console (E Properties (m Mios II Console &2

News_configuration - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: jtaguart_0

TOTE
DDER2
DDER2
DDEZ
DDEZ
DDEZ
DDEZ
DDEZ
DDEZ
DDR2
DDR2
DDER2

HTF Avalon

WITLE datd. s
write
write
write
write
write
write
write
write
write
write

write

data. DDR2
data. DDR2
data. DIR2
data. DIR2
data. DIR2
data. DIR2
data. DIR2
data. DIR2
data. DDR2
data. DDR2
data. DDR2

System
Interconnect
Fabric

clk

I'gdu Tdatdo
read
read
read
read
read
read
read
read
read
read

read

TDITE
.IDR2
.IDR2
.DDE2
.DDE2
.DDE2
.DDE2
.DDR2
.DDR2
.IDR2
.IDR2
.IDR2

data.
data.
data.
data.
data.
data.
data.
data.
data.
data.
data.

LEST.
test:
test:
test:
test:
test!
test!
test:
test:
test:
test:
test:

ULTTT

OE!!
OE!!
OE!!
OE!!
0Kl
0Kl
OE!!
OE!!
OE!!
OE!!
OE!!

mm master %DB@EEﬁﬁ*ﬁTﬂ%éﬁfﬁﬁ%ﬂ%o

reset

master_address[n:0]

Clock/Reset

master_byteenable[n:0

]

master_read

master_readdata[n:0]

master_readdatavalid

master_waitrequest

»

master_burstcount[n:0]
-
(Using bursting master)

>

Read Master
Logic

Control Logic

FIFO

Read Master Component

control_fixed_location

control_read_base[n:0]

control_read_length[n:0]

control_go

control_done

user_buffer_data[n:0]

A 4

user_data_available

A 4

user_read_buffer

Quartus Il 13.0 H4} & DDR2 IP #%

v

User Logic

LS 2016 FEEFTF78 USB3. 0 FPGA FFA&HR AC6102 12457 2Gb B9 DDR2
f5figes. ZIBAEISIENRBIXY DDR2 SESsit{THRIF, FREXNIEHISHE, XL
HIBERI AR 9 DDR2 #£HIS8. DDR2 1R HIZSEHME AR, —HDR Altera
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FPGA T EEIRHBNEL B, BB EE2KT DDR2 SiEegsmEizsl, 8
J DDR2 BN S, &SR 400MHz (DDR2 800) , {&F3 FPGA BUEBFREIE=E
NBETAR X 260EOREK, PTLl, 228/FF DDR2 5(#28, 1% BIs)
TUEA, ZBIEFRN (high performance controller) » B—E34 N DDR2 BhEE
mHhBE, ZE0EBKIXY DDR2 SWMENREIRIE, W30 T LUEREEAR FPGA
BEESK. HITILUBDRE Verilog (UA33KI, HBOJLUFR Altera S(EE=7512
HeY IP &, %8 [P —iR2WZHER. — T IESWBI DDR2 IFFHISSEZEEBRE
BRI IR BESSIN, R —ARIE)T NEAIEMER Altera $RAEY IP &5,
AZ 1P RGN, RERNAHNEEDH, Wik altara RIEIEE, 35
ZERIHEMEFRSBE, XBEMUIZNEB,

RIBEAE (FPCAIRITERBSIESAMMBIEY PR, XY— IP &
BN HR —MEXNZ IP 2 ThE, WREITIENR. &5, TR
WZHIBICNE, X2L—H step by step BYSTULIURZKS X T DDR2 1P #Z89(5
B, 27X IP ZSHENRENDESROEERDHT, A O MIUEEN B,

HERRERINIRINTL Altera FFAEM QuartusIT 13.0 DT, B0l
178, FR 12N DDR2_SIM, SSHERER—TEMHRIT, LWWBRIIHEIE
BY EP4CE10F17C8, gl AC6102 -f65F3BY EPACE30F23C7, RGBT Bkt
modelsim - altera , 1BS N Verilog, &f@, BN ILIEZII5TE/EH Summary
WINEFR:

FE:
1. #7H Quartus 11 AN, BORERIEEGALET, e, BNTEE
SIP EAAEI.

2. QIRTIRNABE TI20IR8EA Quartus 11 ZREBFBENETT, &
NIDJ eSS AN TP 2R

3. WREEM IP RBEKNB«~E, ALK IP, XML Windows RFH
BEFHM AL EEFH=H.
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&4 New Project Wizard .‘ ... » * W b . - . e " u

Summary

When you dick Finish, the project will be created with the following settings:

Project directory: E:/fpgatmp/DDR2_SIM
Project name: DDR.2_SIM

Top-evel design entity: DDR2Z_SIM

MNumber of files added: 0

Number of user libraries added: 0

Device assignments:

Design template: nfa
Family name: Cydone IVE
Device: EP4CE10F 17CE

EDA tools:
Design entry fsynthesis: <None > (<MNone =)
Simulation: ModelSim-aAltera {Verilog HDL)
Timing analysis: (1]

Operating conditions:

WVCCINT voltage: L2V
Junction temperature range: 0-85 °C
< Back text> | [ Enish || cancel |[ hHep |

TE0REEGE, 171 IP Blg0Ss, T8RN DIR2, REEERERD
¥E# DDR2 SDRAM Controller with ALTMEMPHY, W0 TFEFIT:

IF Catal 0&x
2, DORZ| X =
4 B Installed IP

4 Library

4 Memory Interfaces and Controllers

L] i TMEMEHY
‘\ DDR 2 SDRAM Controller with ALTMEMPHY

4 Memory Interfaces with UniPHT

mro o onp T - waniHA -0

m
T

N
“ LPODR2 SDRAM Conitro

'@ Search for Partner IP

. Save IP Variation -
|

IF variation file name:

m
T

E:ffpgaunpmnﬂz_smlEDRz
IP variation file type

(=1 ¥R

i@ Verilog
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RZ 1P 6539 DDR2, 1B Verilog, RERE 0K, MESHBNEHSEHIR
EXEE, BMIZEERNERER 20 2 30 WZAEAE28HE GUL RE, 1BAX
[RES=EN

TR [P EEECIEE Quartus W IERER T, ABEQIRIT X, SN
MENNESIRE. AR, KRR XHAD, 1P pELEHEEE
SIHEMBEARB SO, BT 1P #ZI%118Y/)\ bug,

3%&93 GUI ﬁ@ﬂﬂ?ﬁ)ﬁ

o) gs| > PHYSetings > Board Setings > Controller Settings
General Seﬂlngs

Device family: Cyclone WVE |

PLL reference clock frequency: MHz (10000 ps)
Memory clock frequency: MHz (5000 ps)
Controller data rate:
Local interface clock frequency. 200.0 MHz
Local interface width: 16 bits
Show in ‘Memory Presets’ List Memory Presets
Parameter Value Presets
Memaory vendor (AllY JEDEC DDR2-400 256Mb x8 ad
Memaory format [Ally JEDEC DDR2-400 256Mb x4 J
Maximum memory frequency |(All) JEDEC DDR2-533 256Mb x8
JEDEC DDR2-533 256Mb x4
JEDEC DDR2-66T 256Mb x8
JEDEC DDR2-667 256Mb x4 |
Show All Load Preset...

Selected memory preset. | JEDEC DDR2-400 256Mb x8 | | Modify parameters... |

Description: DDR2 SDRAM, 200MHz, 32MB, & bits wide, Discrete Device, CAS 3.0, 1 Chip Select

RIBIRE, XWTFOYWERRTBVEBK, 20 1366%768, EMNREAST AR, L¥H
DIEER), A EED, RASG MUBY finish 0 cancel #HHAMREEEH
¥, X NIBAILMIEA Quartus 1T 11. 0 BORMEFLAIL S OB 10. x hRK, 12
WM 10. x FRAFFIBHILX-ME@AY), FS Quartus IT 15. 1 X MNO@UKAR
BEABAR, £ 1080p NES FNAEIBIEE E .

BRREOMANRETEETR, BERINERBIVERLMERN. WRIFAE
ERBMXTMRETONMUE, HBHIRERLORERVBOABTEIHE AKX
N CRRBAMBENABEXRIL) BLEBENBROEMEBEEEAAE NENER
SEZHA (vin?), REBEERZEPRTZEERHE, MEBRINNEE BN
finish #0 cancel %Y, BRFELFFOKIBLTESE. WTNEHR:
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Show All Load Preset...

Local interface width: 16 bits |
- Show in ‘Memory Presets’ List ~Memory Presets
Parameter WValue Presets
Memory vendor (Al JEDEC DDR2-400 256Mb x5 |
Memory format (Al JEDEC DDR2-400 256Mb x4 J
Maximum memory frequency |(All) JEDEC DDR2-533 256Mb x8
JEDEC DDR2-533 256Mb x4
JEDEC DDR2-667 256Mb x8
JEDEC DDR2-667 256Mb x4 v |

Selected memaory preset |JEDEC DDR2-400 256Mb x8 | | Modify parameters...

Description: DDR2 SDRAM, 200MHz, 32MB, 8 bits wide, Discrete Device, CAS 3.0, 1 Chip Select

Infa: The PLL will be generated with Memory clock frequency 200.0 MHz and 48 phase steps per cycle

Infa: Cyclone IV E speed grade § does not support DDR2 SDRAM operation above 167.0MHz on the left orright /O banks. This desi

[Coel] = [t ]
hd
>

4
@%%NWE%%E@L¥%%,%&%REKME,
- X ERERE UL
,.\\ﬁi%éﬁﬁ TENERKERE (vin7), DFIKE.

3. REBNFSOPWRNR/IVE (REXLME, NEBREEMOWER

%5&5{)
E=F: BEEOIWXRBAOLBE. XNEES, BETREMEBERER
WHE:

OmEE

™S,
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Diocumentation

- General Settings
Device family: Cyclone VE [
PLL reference clock frequency: MHz (10000 ps)
Memory clock frequency: MHz (5000 ps)
Controller data rate: Full . Enable Half Rate Bridge
Local interface clock frequency. 200.0 MHz
Local interface width: 16 bits
- Show in ‘Memory Presets’ List ~Memaory Presets b |
Parameter Value Presets
Memaory vendor [AllY JEDEC DDR2-400 256Mb x8 |
Memaory format [Ally JEDEC DDR2-400 256Mb x4 J
Maximum memory frequency |(All) JEDEC DDR2-533 256Mb x8
JEDEC DDR2-533 256Mb x4
JEDEC DDR2-667 256Mb x8 I
JEDEC DDR2-667 256Mb x4 |
Show All Load Preset..
Selected memary preset: |JEDEC DDR2-400 256Mb x8 | | Modify parameters... | .ﬂ
< ¥

B ENBHE RE FXIREESE) finish 0 cancel #2815, ANTIEER LD
HNARASHESES.

XEBE AT Memory 3EINRDP, 1RBIREFL (Speed Grade) N8, SLPR~
IRIF—B, Memory Presets J§ “Micron MT47H32M16-5E ¢, Q0 NEEARN:
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% MegaWizard Plug-In Manager - DDR2 SDRAM Controller with ALTMEMPHY
SETETdl SEWg :I

Device family: Cyclone WVE .

Speed grade: I E i| I
PLL reference clock frequency: MHz (10000 ps)

Memory clock frequency: 200 MHz (5000 ps)

Controller data rate: Full . Enable Half Rate Bridge

Local interface clock frequency. 200.0 MHz

Local interface width: 3z bits
~Show in ‘Memory Presets’ List ~Memory Presets

Parameter Value Presets
Memaory vendor [Ally Micron MTBHTF12864HY-800 @200MHz
Memory format (Al Micron MT47H16M1G6BG-37E |

Maximum memory frequency |(All) Micron MT47H32M16-3E

| Micron MT47H32M16-5E |
S—

Micron MT47H32M16CC-3

Micron MTATHBAMSCE-2

]
14
Show Al Load Preset.. |||

Selected memory preset: |Micron MT47H32M16-5E | | Modify parameters. . |

Description: DDR2 SDRAM, 200.0MHz, 1024MB, 16 bits wide, Discrete Device, CAS 3.0, 1 Chip Select

L]
2

I B ETURISEIA, B N RS TIUIRFIIARNT, BRIUDIRE) EDA
WKL, 7%k Generate Simulation model, XEBENSHENEMNERA,
PlEZE modelsim H{T{HE,
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X MegaWizard Plug-In Manager - DDR2 SDRAM Controller with ALTMEMPHY =l

“ DDR2 SDRAM Controller with ALTMEMPHY

- Simulation Libraries

To properly simulate the generated design files, the following simulation model file(s) are needed.

File Description

altera_mf Altera megafunction simulation library I
220model Altera LPM version 2.2.0 simulation library

sgate IP functional simulation library

An IP functional simulation model is a cycle-accurate VHDL or Verilog HDL model produced by the Cluartus || software. The model
allows for fast functional simulation of IP using industry-standard YHOL and Verilog HDL simulators.

Only use these models for simulation and expressly not for synthesis or any other purposes. Using these models for synthesis
creates a nonfunctional design.

# Generate simulation modef;

|—Timing and Resource Estimation ﬂ
<

>

Rio NABY finish, TRENFFIBEART TP ZIEHIZSBUB X SR BI NS,
HRFE R KA 2 5P,

HA5TEEE, 188 DDR2. qip MIRUTTARRIR, RENITONIEGRE (IRERR
Ctrl + K),
DINERETARG, BN 1P ZEATRU NEMR (BRNHZFIfER Quartus 1T
15.08158):
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Flow Status Successful - Sat Jun 20 11:40:55 2015
Quartus II 64-Bit Version 15.0.0 Build 145 04/22/2015 51 Full Version
Revision Mame DDR2_S5IM
Top-ewvel Entity Mame CDR2Z
Family Cydone IVE
Device EP4ACE10F17CSE
Timing Models Final
Total logic elements 5,635
Total combinational functions 4,612
Dedicated logic reqisters 2,844
Total reqgisters 2942
Total pins 161
Total virtual pins ]
Total memory bits 11,232
Embedded Multiplier 9-bit elements ]
Total PLLs it

1B X MEHIZS IR R R TR FROVI,

BN RIRE(TE, DDR2 IP FIARLIRME T — 1> DDR2_example top SUASRIE NI
IINZE, ZPISFIESTHE, JLUENFAER DDR2 IFHISBERITSE. &85
DDR2 example top X4, HFI{4t, S DDR2 2H|28F0— DDR2 example driver X
H, FE2F0OZF Quartus II d, = ¥ J0 DDR2 example top.V F0
DDR2 example driver.V W/AER| T2, FHEN DDR2 example top.V NIZITHINE
X, REDWTHERS,
|LZ Files

EE DDRZ_example_top.v
ﬁﬂ DDR2Z_example_driver.v
> E| DDRZ.gip

B NRISE NativeLink DUBAR 1T T 240 Modelsim—altera KEXFEHK,

18 testbench NXBEMEEBELMIEREIMAZIR T, A2BESERNIN
WARB AR R SIS

TEMNBY testbench XHEBHM, IF testbench XHXRT, DAIN
DDR2 example top tb.v &0 DDR2 mem model.V,EL @ DDR2 mem model.V &—7 DDR2
NHERL, ZRIUERZATNESHEAR 5 — T ELBY DDR2 8814, X+, &Y DDR2
IR HISSRIRIEX ML, MEEBRIEIEHISSSRIEROVRIEAEN, MMM
BIFR80#T M =

05T/, 18E& Test bench name £0 top level module in test bench Jy
DDR2_example top_tb, RG—IEmd K M=, BRIRETE. W IMNER:

E%@ https://xiaomeige.taobao.com Eﬁ@ﬁ;’i WWwWWw.corecourse.cn
AR http://www.cnblogs.com/xiaomeige/ AR 615381411



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

INEFF FPGA BIBA, F3E2F53REE89 FPCA ML FKEED  FRIR #Fi THFRK=ZL—

r e ———————
=" New Test Bench Settings u

P e

Create new test bench settings.

Test bench name: DDRZ example_top th

Top level madule in test bench: DDR2_example_top_th

[7] Use test bench to perform YHOL timing simulation
[l Design instance name in test bench: |NA
Simulation period

@ Run simulation until all vector stimuli are used

(7 End simulation at: z v

Test bench and simulation files

File name: E] Add

File Mame Library HOL Version Remaove
testbench/DDR.2_mem_model.v Default
testbench/DDR.2_example_top_th.v Default Up

Down
Properties...
| |
| ok || cancel || Hep

Rk, MiOE#ERT RIL Simulation IZSANITIHNE 5 :

|IP Catalog

| RTL Simulation |

Q,
Flow Status Successful - Sat Jun 20 11:56:34 2015

Puiarhie TT G4 Varcinn 15 N A Boild 145 AA70INAE 21 ol Varcine 4 E-E'I Installed IP

T2, WRABPEAST Quartus 11 13. 0 fRASIEREE (W0 Quartus 11

15.1) AN IP FHAE, AX—H =R MER.

Mativelink Error

(@ TCL READ VARNAME,

' Check the Nativelink log file
E:/fpgatmp/DDRZ_SIM/DDR2_SIM_nativelink_simulation.rpt for
detailed error messages
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RIBEESIRT, @8NV AEARS, DDR2 SIM nativelink simulation. rpt, &
MU MER:

|+ R AR et S E = - o)
MEE REE H0) EEN BEH
Info: Start Nativelink Simulation process o
Info: Natiwvelink has detected Verilog design —- Verilog simulation models will be used

—====———= EDA Simulation Settings —=====——=———==——————

Sim Mode : RIL

Family : cycloneive

Guartus root : d:/faltera/15. 1/quartus/bing4/

Cuartus sim root : d:falterasls. 1/quartus/eda/sim_lib L
| Simulation Tool : modelsim-altera 1

Similation Language . verilog

Simulation Mode : GII

Sim Output File B

Sim SDF file H

Sim dir : simulationi\modelsim

Info: Starting NativeLink simulation with ModelSim-Altera software
Sourced Nativelink script d:/altera/15.1/quartus/common/tcl/internal /nativelink/modelsim. tcl
TCL READ VARNAME

Error: Nativelink simulation flow was NOT successful

he following additional information is provided to help identify the cause of error while running nativelink
script —=

i - alled with errorCode: NONE
ivelink TCL script failed with errorlnfo: can’t read “lib_list(cycloneiii_ver)”: no such element in array ::

e

“set my_lib list $1ib_list($library)
(procedure ”::quartus::sim_lib_info::zet_sim_models_for library” line 4)
invoked from within

“:iquartus::sim 1ib_info::get_sim models for library $library $tool $hdl_version”
(procedure “get_sim_models_for_th” line 11

invoked from within
“eet_sim_models_for_tb $extra_lib $tool™
invoked from within
“get extra_libs [get_sim models_for_tb $extra lib $tooll” -

thpiEid, MEFBRIBE— 10U cycloneiii ver BFE, BRIEAR, XT
fE. NIEHAZNR ? XD IP AV TR ET cycloneiii g88HR1THY, {1
BRI EENAEREMA cyclone iii BIZSHAHEAY, BRFM Quartus 1T 13.0 BUF,
Quartus 1T RAEBEANEZERF cyclone iii, RAEEHABIRE cyclone iii B
SR, RHENBERIDAKEX MR, BRTEAHBHE T. EEgLISR
Altera B5MILBERE
https://www. altera. com/support/support-resources/knowledge-
base/solutions/fb210109. html

{eF8 Quartus 1T 13.0 BTG, ESHERIFW NEFR:
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ck_to_ramd

dk
dkn
resetn
mem_reset_n
D%ﬂWIiIEIiIEI€!EIiiEEEIIIi{Ei€IEIiIEIiIEIiIEIi{EI{IiimEi{Eii€EEiIEIi€EEi!!IiiEEIEIiEI€IiEI{Ei€E€II{EI@IIIEIiIEIiIEI€!EIiiEEEIiH{H{ﬂﬂ!ﬂﬂ!ﬂﬂiﬂi D
060

> gelayes R A LA A LA A LA ALV AD000. . I AL A LA LA LA LR L0000, . LA L L AL (R LA LTAL A
ba_delayed i poo

cke_d d:yed

odt_delayed

cs_n_delayed

199240 ns

ck_to_ramd
k. am1
k. am2

amd_bus_watcher ..
ck

ck_n

reset n

mem_reset_n Hiz

a 000000000000000 EeREECHT DY IR REEECE PO VPO oW RO O WM oS L Eo PR Y PR R SRR LA R R R R RN —————]
ba i T e e A A B BN ]
e

odt

ck_to_sdram
ck_to_sdram_n

ck_to_ram

ck_to_ram_n

a_delayed 0 00 . D00 T e L 0000 L. 000001 e —
ba_delayed poo (oo | [ [ T T T T ——n
che_delayed

odt_delayed

cs_n_delayed

# 91570000 PCH all banks

# 91575000 LEF

# 91580000 LEF
# 112615000 LEF
# 112620000 ACT row address 0000 kank O
# 112625000 ACT row addresa 0000 bank 0
# 112630000 ACT row addresa 0000 bank 0
# 112635000 ACT row address 0000 bank 0
# 112640000 ACT row addresa 0000 bank 0
# 112645000 ACT row address 0000 bank 0
# 112650000 ACT row address 0000 bank 0
# 112655000 CI row address 0000 bank 0
# 112660000 ACT row address 0000 kank O
# 112665000 ACT row addresa 0000 bank 0
# 112670000 ACT row addresa 0000 bank 0
# 112675000 ED from col address 0028 bank 0
# 112680000 ED from col address 002c bank 0
# 112685000 ED from col address 002c bank 0
# 112690000 ED from col address 0018 bank 0
# 112695000 ED from col address 0018 bank 0
JE4H: https://xiaomeige.taobao.com B /7ML www.corecourse.cn
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# 240985000 RED from col address 07f4 bank 7
# 241025000 CI row address T7E7Lf bank 7
# 241040000 RED from col address 07ec bank 7
# 241080000 CI row address S9eff bank 7
# 241095000 ED from col address 07dec bank 7
# 241135000 ACT row address bdff bank 7
# 241150000 ED from col address 07bke bank 7
# 241190000 ACT row address dbff bank 7
# 241205000 ED from col address 077c bank 7
# 241245000 ACT row address £7ff bank 7
# 241260000 RED from col address 0&6fc bank 7
# 241300000 CI row address 0f£Lf bank 7
# 241315000 ED from col address 05fc bank 7
# 241355000 ACT row address 3£ff bank 7
# 241370000 ED from col address 03fc bank 7

BYAME, BEAKSEEEBTH DDR2 FHISHHE S, N PATMEIX
B, BTRISFFHES, BEASEIAM.

/NG S
2016 £ 11 B 17 BT &M SRR AS:

By%

Quartus 1T {5E DDR2 cMENRH

https://www. altera. com/support/support—resources/knowledge—
base/solutions/fb210109. html

Last Modified: June 11, 2015
Version Found: v14.0
Simulation of ALTMEMPHY IP with Cyclone IV Devices Fails

Description
This problem affects all ALTMEMPHY-based external memory interfaces targeting

Cyclone IV devices

Simulation of an ALTMEMPHY-based external memory interface fails with the

following error message:
can’ t read “1ib list(cycloneiii ver)”: no such element in array

Cyclone IV simulations require Cyclone III libraries, because many atoms and
modules from the earlier family are reused. The problem is that Cyclone III has

reached end-of-life, and its libraries have been removed from the Quartus II
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software version 14.0. Consequently, simulations of ALTMEMPHY-based IP on Cyclone

IV devices in the Quatus II software version 14.0 or later, will fail.
Workaround/Fix
The workaround for this issue is to use a version of the Quartus II software

earlier than 14.0.

This issue will not be fixed
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