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1. Windows ® [ A¥— b | A=a—nb, [ 707724 |, [Altera] ZNEIZARA >~
b L. Quartus Il <version>% 2 ') » 7 LC.Quartus IV 7 s 7 = 7 &ZFEFT L F§,

2. File # =2—T, New Project Wizard %7 v 7 L ¥,

3. Avtuagrsary (Arragsyaryr2ZURNCEH 7L TWREAIZ, &
RENFHA) T, Nextz27 v 7 LET,

4. TOT 7 POEET AL M) REELT T, ZOWBTIE, L7 b
) e:\sopc_ddr ZfEH L 9,

5 7u¥xs bOLHIERELE T, TOHEETIE, ddr_top FHLET (K1),

s 7uavz2 bl by 7  LRXLVOFHELY - T2 F 4741213, [
CAHIZRET 2 LEFH D T3,

1. New Project Wizard 1 70% - Ry 7 X

MNew Project Wizard: Directory, Name, Top-Level Entity [page 1 o il

‘what i the working directory for this project?

IE:\sopc:_ddr |_I

‘what is the name of this project?

Iddr_top _I

What iz the name of the top-level design entity for this project? This name is case senzitive
and muszt exactly match the entity name in the design file.

Iddr_top _I

Uze Existing Project Settings ...

< Back Mext > Finizh Cancel

6. Next—#27 V) w7 LET,
7. Nextx#Z7 ) v 27 L%,

8. Family Y A P T, Cyclone Il Z:#RL 5,
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10.

11.

12.

13.

14.

s~ UTFOFMTIE. Cyconell FNA A - 773055 =7y Mt b
THA R EINE T FR-FENBMOTNAZ - 773
12b, DTOFHEMEHTE 7,

Target device R v 7 AT, Specific device selected in ‘Available devices’ list

ZEIRL 9,

Filters NOTXTD T 4 =)V FIZ, 77 )V Ml Any HFREN 5133 TTo
Available Devices ') A }C, EP2C35F672C6 % 3R L ¥ 3

Next#27 Vv 27 LET,

Next#27 Vv 27 LET,

SummaryX— P T FRNTOFEREEL AT LT Z EERERAL 3 (42),

2. Summary X\—Y

New Project Wizard: Summary [page 5 of 5] il

When you click Finizh, the project will be created with the following settings:

Praject directony:

C:/zopc_ddr/
Froject name: ddi_top
Top-level design entity: ddr_top
MNumber of files added: 0

Mumber of user libraries added: 0

Device azsignments:

F amily name; Cyclone Il

Device: EP2CI5FE7ZCE
EDé& tools:

Dresign entry/synthesis: <Mone:x

Simuilation: <MNone»

Timing analyzis: <Monex

< Back Mt > I Finizh I Cancel

15.

Finish#271) v 7 L7,

v QuartusII 70 =7 MOEEAHET LE L7,
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SOPC Builder ZDIETIX, 120 SOPC Builder ¥ A7 A ZENT A DICHER IV R—H >V b

:/Zﬁ-'lxa) ZEMLET.

1ERX SOPC Builer M)
SOPC Builder 25 IP Toolbench ZiE#)$ 5 21d. ITOZAT v TtV £ 3,
1. Tools #=2—"C, SOPCBuilder%7 ) v 7 L7,

Altera SOPC Builder ¥4 7107 « Ry 7 ANFRENF T

Il SOPC Builder O /707, Quartus I Help 2B LT 72
é l/\O

2. Create New System ¥ A 717 - Ky 27 AP System Name K 7 Al
sopc_top # AJJL. Target HDL T VHDL % #RL 3 (I43),

3. OKx=27Vv27LET,
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SOPC Builder ¥ X7 LD 1ER

3. SOPC Builder 51 70% - Ky X

Altera SOPC Builder -
Create Mew Component. i
i =t
Mioz Il Processor - At
dges i : -
B F VClone H
ommunication m’_ I

JTAG UART

- I8 Create New System

x| :
:

P2C35 Hio= Develop
P2560 DSP Board Str:
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SOPC Builer iZ& % DDR/DDR2 SDRAM D {#H

SOPC Builder > X5 . ~® DDR2 SDRAM Controller @
BN

System Contents ¥ 7 CI Y R—% ¥ PEBIIL T, AT AARMELET,

1.

Memory 7 4 L7 1) T,DDR2 SDRAM Controller MegaCore Function —

Altera Corporation % #IRL 3 (4 4),

4. SOPC Builder T? DDR2 SDRAM Controller M:#:

M Altera SOPC Builder - sopc_top

File Module System WYiew Tools Help

=10l x|

System Contents | System Generation

Uinuncdauen
Display
P1C20 Hios Development Bo
P1510 Hios Development Bo:
P1540 Hios Development Bo:
P2C35 Hios Development Bo
P2560 DSP Board Stratix Il Ed
P2560 Hios Development Bo:
hernet
xtra Wilities
nterfaces and Peripherals
egacy Components
emory

@ Cypress CYTC1380C SSI

@ DDR SDRAM Controller b __|

DR antroller b

@ EPCS Setial Flash Control

@ Flash Memory (Common F

@ DT71V416 SRAM i

1 F— v
EQIQI OI

Add. . | @Check |

Target

Eoard: Iﬂmrd LI
Device Farmily: ICyc: [orE 'l r HardCapy Compatible

Clock (MHz)

=14 |DU.U |

Use Maodule Mame I Description

Clock

Ease End

~ Mave Up |

- Move Do

I‘G) Done checking for updates.

= Prey. Mext = Generate

Altera Corporation
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2.

Add #7"V v 7 LZ¥, DDR2SDRAM Controller IP Toolbench 3% 7/R & 11
T3 (K5,

5. DDR2 SDRAM Controller IP Toolbench

i

®
K..3

LLriJJ Ahoutthis Core

™

Documentation

Step 1:

A

Farameterize

Step 2:

Constraints

Ll!;;]] Step 3:

AddiUpdate Component

o
o
2
B
o
S
=]
<
o
5]
%
o
o
&
o
[=)

Step1: Parameterize

DDR2SDRAMT ¥ b U =T % /87 X =5 LT HIZIE UTORAT v TITHENE T,

1.

Step 1: Parameterize 22 ') v 7 LT, HAZ L - N)IT—2 a3 Y 2/8F XA—%
1t L £ ¥, Parameterize ¥ 1 71U - Ky 7 ANFRENE T,

Presets K 7 2T, Altera Cyclone II EP2C35 DSP Development Board % %
RLES.

Il 7V7IDR—- %5 —4 v M 244, BasicSettings & 7 D7k
5E B L U Advanced Mode DF%EIZTRTZDOF FK— FIZHHAT
EIE SN

Memory data bus width % 16 (90— 77 VIRIZEEIEC 32 ICFESRET) 12
HELET (M6)o

[ls” m—7VigE, 32 €y k NiosIl 7H+t v FI28bET3R2 EY M
RESNE T,
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6. Parameterize #1707 - Ky U X

& Parameterize - DDR2 SDRAM Controller 10l =|

Altera Cyclone | ER2C35 DSP Development Board - | Clock Speed:  |50.0 MHz (20000 ps)

Preszets:

Micron 256k 64 bit DDR2 SDRARM Dk Device: EP2C35 FETZ CB

Basic Settings

~Memory Interface

Memary data bus width: Local width = 32

Burst length: m
Murnber of chip selects: Iﬁ
I3 v I

Murnber of clock pairs from FPGA to memary:

Board Trace Delay

FPGA clock output to memory chip clock input, nominal delay: |1 400 ps
Memaory DEVDES outputs to FPGA inputs, nominal delay: |1 400 ps

Tolerance of nominal board delays +i-

IS
‘Worst trace skewy between DEUDGASIDM in any one data group: |2D ps

i.) Speed Grade cB uzed for analysis
&

B The chosen memory device may not operate as low as the chosen frequency.

Showy Timing Estimates | r Advanced Mode Finizh |

4. Advanced Mode 4 IZLET, HHOY TTHHTE LA 7Y a v 2L
7,

5. Advanced Mode #4712 L £,

6. Finishz27 VU v 7 LE7,

Step2: Constraints
FNA ZDOHIK EEIRT 21213, UTORTFy 712V E$,
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SOPC Builder & 27 LD 1%

1. TP Toolbench T Step 2: Constraints % 7 ') v 7 L ¥¥ (1 7),

7. IP Toolbench - Constrains

& DDR2 SDRAM Control i im] 5

Ahoutthis Core

Documentation

Step 1:

A M|E

Farameterize
S

Step 3

AddiUpdate Component

DDRZ2 SDRAM Controller v3.2.0

Constraints ¥4 707 « Ky 7 ARFIRENTT (K 8),

s 7AFo9DR=-Fa&s -7y My 254, $XNTOHIBOEEE
FTTICZEDOR— FIZHAELTWET,

2. OK%=Z7Vv 7 LET,
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8. Constraints 147075 - Ky U X

& Constraints - DDRZ SDRAM Controller o ] 4

Selected Devic

Family: Cyclone |l
Device: EP2C35
Package: FE72

Speed Grade: C6

R E E R

Top 2R

2L

oL OR

1R

3R

3L Bottom

1E:|---v 3Ei|---v| SBI---vl 4B|1 v| 2Ei|0 — DBI---vl

HiHmm
HHim

-

Step3: Add/Update Component

AV R—F L PEEBNEAZZERLTCYATLAZERTAICE. UWTFTOXAFy 7
e E 3,

1. IP Toolbench T Step 3: Add/Update Component %~ ') v 7 L C. SOPC Builder
ICAARZ LX) Z=varerimlEd (49),
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9. IP Toolbench - Add/Update Component

5
MegaCore®
==

'LﬁjJ Ahoutthis Core

Documentation
Step 1:

Farameterize

4 Step 2:

Constraints

—

]

o
o
2
B
a
°
5
5
o
(4]
:
[=]
7]
&
[=]
[=]

2. IP Toolbench 75K U. SOPC Builder (&fffi#® DDR2 SDRAM 2~ ha—3
DN T—a VI, TT7+NVEOEY 22— )04 (ddr2_sdram_0) % f#
L i d‘o

SOPC Builder > X 7 LDTY

SOPC Builder ¥ A7 A% T 55121k, UTOAT Yy 7HETLET,

1. UToaryR—%rrx2@EmlEd,
e Avalon Components 71 L7 ') @ Nios II Processor — Altera

Corporation

® Memory 7 1 L7 }') ® On-Chip Memory (RAM or ROM)

® Other 71 L7 ') @ PIO (Parallel I/O)
e Communication 71 L' 7 F1) @ JTAG UART

2. AYFVT  ARVOFAXERESLET
a. onchip_memory 0 €2 — V& ¥ 7N -2y s LET,

b.  On-chip Memory ¥4 7127 - v 7 2T, Total Memory Size % 32 KB
WEEL T3,

c. Finishx227Vv 7 L%,

Altera Corporation 11
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INFET, XEY - P4 X% RKBIZHRLTE, XY IH L TAERR
SNHENR=A - T FLARZZT—=DFEELTWE L7

N Ef#RT 51213, System X =2 — T Auto-Assign Base Addresses
279y 7 LET,

D rrEBELES (M10 22H),

ddr2_sdram_0 € = — )V & cpu_O/instruction_master
EV2-VHOY 7 2L £,

ZOfITld, DDR2SDRAM A EJ I EF— 7 BT, %2 — Fiz&
FNFHAo

ddr2_sdram_0 €Y = — )b & cpu_0/ data_master £ = — JVIZ ) >~
7 eEliLET

10. XX - U7 DERE

Uze Module Mame
~ ddr2_sdram_0
vl t Ecpu_d

—t instruction_master

s~ data_master
Jtan_debug_module
{*] onchip_| ry_0

g: pio_0
jtag_uart_0

BRI

4. ruay 7 EEBE 125MHz 12) £y FLET,

a.

X 1112,

12

SOPC Builder T, 7 O v 7 %% 125MHz ICEE L 9,

125 MHz % ffifl 9" % iz, DDR2 DRAM * €Y @ fyyy 25 125 MHz T
5729 T9 (SOPC Builder ®7 7 #+ )V I & 50 MHz T9),

ddr2_sdram_ 0 E> 2— V% ¥ 7)) - 71 v 7 LFF, IP Toolbench %3
EEL 3,

Step 1: Parameterize 7 ') v 7 L £ 7,

Parameterize 7 4 ¥ K7 Cld, 70 v 7 #EITHIINIZ 125MH z 12
MESNTWET, Finishz27 ) v 27 LEY,

IP Toolbench T, Step 3: Add/Update Component 7 ) v 7 L £3,

SEH L 72 SOPC Builder ¥ A7 4 &R/ LT3,

Altera Corporation



SOPC Builder & 27 LD 1%

= Prey. |

%] 11. SOPC Builder ¥ X7 A
1M altera SOPC Builder - sopc_top = IEllil
File Module System Wiew Tools Help
System Conterts Nios [T More 'cpu_0" Seftings | System Generation
Altera SOPC Builder = Target
k5l Create New Companent... Clock (MHZ)
-Avalon Components Board: IUHSpEC\TIEE Eoard LI o || o |
0 Mios || Processor - Afters Corg | |
Bridges . Device Family: [Ty nnﬁe -1 HardCopy: Compstible
ommunication
Display
P1C20 Hios it Bo
P1510 Hios t Bo: Use Madule Mame Description Clock Eaze Encl {2e]
P1540 Hios Development Bo: = ddr2_sdram_0 - DDRZ SDRAM Cort... [clk 0x00000000, 0x01FFFFFF
P2C35 Hioz Development Bo I~ Eepu_ ‘&' Mios || Processor - ... [clk
P2560 DSP Board Stratix Il EA =L instruction_master  [Master port
P2560 Hios Development Bo: data_tnaster Mazter port IRG O IR2 31
hernet ftag_debug_module  (Slave port 0x02008000) 0x020087FF
xtra LMilities I~ onchip_memory_0 |On-Chip Memory (RAM. . |clk 0x02000000) O:x02007FFF
nterfaces and Peripherals ~— = pio_0 PIC (Parallel K0 clk 0x02008800) 0:x0200830F
egacy Components = jtag_uart_0 UTAG UART clk 0x02008810) 002008317|[ 0
lenmory -
TS| ’
L5 I o« | o I o I
Add... | @ Check | A fove Up - fdove Down
I'G) cpu_D: defaulting Reset Address, Exception Address to onchip_memory_0 j
Exit Mext = Generate

Altera Corporation

>

AT LDER

VAT LEERT LI, UTOAT Yy 72 ET L F3,

—_

SOPC Builder T, Next# 27V v 7 LE7,

Next #27 VU v 27 LETo

Simulation. Create simulator project files 4 712 L 7,

Generate # 7 V) v 7 L7,

HEEPETTHE, ROXAy —IVDERENET,

SUCCESS:

Exit% 271 v 7 LiTo

SYSTEM GENERATION COMPLETED.
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;v 7°[//\~‘ VATFAEEETAEUTO 2 207 7 A VRSN, fEETFTA L2 MY
.7 'f " c:\sopc_ddr [ZEPNFE T,
. 57
J
0)1IEE§ B ddr2_sdram_0_debug design.vhd- 2D+ v T LX)V D 7 7 A )VIZiE,

SOPC Builder & >R — 4 > M3 S T A,
B sopc_top.vhd- 2D 7 7 £ V|Zi&, SOPC Builder ¥ A7 A DI ¥ K— 4 >~ |
HEDKMEN TS,

WODAT v 7 Tlk, PLL & SOPC Builder 2 ¥ H—* ¥ &M 5 b v 7L
V-7 74 NVEMERLIE TN A B OF I 4 NL
ddr2_sdram_0_debug_design.vhd ¢ DDR/DDR2 SDRAM I » h H — J %
sopc_top.vhd ® SOPC Builder = ¥ F—4 ¥ MIBEZH|Z T, 2207 7 V%
V=Y LEF, 121k, BHAEDT 7 1)V ddr2_sdram_0_debug design.vhd % %
L7225 D TY, 131, ddr_top.vhd EFFIENZH LWy LNV - 77 £
ERLEZLOTT,

12. HED 7 71 IVDFER

ddr2_sdram_0_debug_design.vhd

Clock
source
write_clk
PLL
Ik
c DDR SDRAM
Controller IP Core
Reset_n T
DDR
- » < >
Example Driver - - - signals
pnf
signals

14 Altera Corporation



My LIV - 7 71 ILDERK

13. HILWL R Y TLANIL - T7LILDORTR

ddr_top
Reset_n "
sopc_top
Clock
source
clk
PLL DDR
write_clk signals
______________________________ SOPC Builder
Component

pio

ddr2_sdram_0

FLW 7L 7 7 40 ddr_top.vhd Z7EES 5 1213, page 20 gD o —
KAy N7V F-R=ZAPFBPLUTFTORT Y TI2f> TP TEHEL T,

1. 7FAb L5745 T ddr2_sdram_0_debug design.vhd %X F9 . KFID
port ERICBHLET (M14)o ZOIYE—H Y MI, TNy 7 - L2 VD
BREERLET, AT v 72~6 Tk, I F—4% > I % SOPC Builder H #t
T DI ELETEZHAL CVETMIESNAZT O R—2 2 M &2 1512
RLET.
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14. FUTFILDF— MEH

E', ddr2_sdram_0_debug_des
File Edit Format View Help

hd - Notepad

entity ddri sdram 0 debug design is
port |
—— inputs:
Zignal clock source : IN 3TD LOGIC:
signal reset_n : IN 3TD_LOGIC:

-— outputs:
Zignal clk to sdram : OUT 3TD LOGIC VECTOR (2 DOWNTO O);
signal clk_to_sdrem n : OUT STD_LOGIC_VECTOR (2 DOWNTC O):
Zignal ddrZ a : OUT 3TD LOGIC VECTOR (12 DOWNTO O ;
Zignal ddrZ ba : OUT 3TD LOGIC VECTOR (1 DOWNTO O);
Zignal ddrZ cas n : OUT 3TD LOGIC:
Zignal ddrZ cke : OUT 3TD LOGIC VECTOR (0 DOWNTO O);
Zignal ddrZ cs n : OUT 3TD LOGIC VECTOR (0 DOWNTO O);
Zignal ddrZ dm : OUT 3TD LOGIC VECTOR (1 DOWNTO O ;
Zignal ddrZ dg : INOUT 3TD LOGIC VECTOR (15 DOWNTO O ;
Zignal ddrZ dgs : INOUT 3TD LOGIC VECTOR (1 DOWNTO O);
Zignal ddrZ odt : OUT 3TD LOGIC VECTOR (0 DOWNTO O);
Zignal ddrZ ras n : OUT 3TD LOGIC:
Zignal ddrZ we n : OUT 3TD LOGIC:
Zignal pnf : OUT 3TD LOGIC:
Zignal pnf per byte : OUT 3TD LOGIC VECTOR (3 DOWNTO O);
Zignal test_complete : OUT 3TD_LOGIC

Vi

end entity ddri sdram 0 debug design;

16 Altera Corporation
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15. BIESh/=R— FEH

File Edit Format View Help

entity ddr_ top is
port |
—— inputs:
Zignal clock source : IN 3TD LOGIC:
signal reset_n : IN 3TD_LOGIC:

-— outputs:
Zignal clk to sdram : OUT 3TD LOGIC VECTOR (2 DOWNTO O);
signal clk_to_sdrem n : OUT STD_LOGIC_VECTOR (2 DOWNTC O):
Zignal ddrZ a : OUT 3TD LOGIC VECTOR (15 DOWNTO O ;
Zignal ddrZ ba : OUT 3TD LOGIC VECTOR (1 DOWNTO O);
Zignal ddrZ cas n : OUT 3TD LOGIC:

- Zignal ddrZ cke : OUT 3TD LOGIC VECTOR (0 DOWNTO O);
Zignal ddrZ cke : OUT 3TD LOGIC:

- Zignal ddrZ cs n : OUT 3TD LOGIC VECTOR (0 DOWNTO O);
Zignal ddrZ cs n : OUT 3TD _LOGIC:
Zignal ddrZ dm : OUT 3TD LOGIC VECTOR (1 DOWNTO O ;
Zignal ddrZ dg : INOUT 3TD LOGIC VECTOR (15 DOWNTO O ;
Zignal ddrZ dgs : INOUT 3TD LOGIC VECTOR (1 DOWNTO O);

- Zignal ddrZ odt : OUT 3TD LOGIC VECTOR (0 DOWNTO O);
Zignal ddrZ odt : OUT 3TD LOGIC:
Zignal ddrZ ras n : OUT 3TD LOGIC:
Zignal ddrZ we n : OUT 3TD LOGIC:
Zignal pio 0 : OUT 3TD_LOGIC VECTOR (7 DOWNTO O)

- Zignal pnf : OUT 3TD LOGIC:

- Zignal pnf per byte : OUT 3TD LOGIC VECTOR (3 DOWNTO O);

- Zignal test_complete : OUT 3TD_LOGIC

Vi

end entity ddr_ top;

2. RYIOFE— MEFOLHIZ . ddr2 sdram 0 debug design 2>LHAED
ky LNV ddr top WAL 95

3. % ddr2 a®7 FLA#HM% 15 DOWNTO O IZHIRL ¥,

4. SOPC Builder 12 & V), —#80/ N2 %
STD _LOGIC VECTOR [0 DOWNTO 0] #*5 STD LOGIC IIZH &N F
To MI5IREND 3ODEFE, £I4 Y OTFITRENLH L VARFIIZE
BLEY,

5. pio OfEHF&EMALET. ZOMFEFIXLEDZ PV 5,

6. pnf. pnf per byte. BLU test complete DEREFZHIFRL 3,
X 15 Tlx, SNHDOEFIFIAY N - T FENTWET,

7. sopc_top.vhd ZFHEE T, 77 A VO—FTETAZ7 - VL THhE,. AL ED
test bench IV FR—F > P FTAZO—= VL FT (X16),

Altera Corporation 17
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E16. 7Ab - XF - O—F

B sopc_top.vhd - Notepad

File Edit Format View Help

component sopc_top is
port |

signal
signal
Signal
signal
Signal
signal
signal
signal
signal
Signal
signal
Signal
signal
signal

1z

end componsnt Sopc_top;

architecture europa of test_bench i=s

-- 1) global signals:
Signal clk :
Signal reset_n : IN STD LOGIC;

IN 3TD_LOGIC:

-- the_ddri sdram 0

clk to sdrem from the ddrz sdream 0 : OUT STD LOGIC VECTOR (2 DOWNTO O);

clk to_sdram n from the ddrZ sdram 0 : OUT 3TD_LOGIC VECTOR (2 DOWNTO 0O):
ddri_ = from_the ddr2z sdram O : OUT STD_LOGIC_VECTOR (12 DOWNTO 0 ;

ddrz_ha from the ddrZ sdram 0 : COUT STD_LOGIC VECTOR (1 DOWNTO O):

ddrz cas_n_from the ddrz sdram 0 : OUT 3TD LOGIC;

ddrz cke_from the ddr2Z sdram 0 : OUT 3TD _LOGIC:

ddrz cs n from the ddr2 sdram 0 : OUT 3TD_LOGIC:

ddrz dm from the ddrz sdram 0 : OUT STD LOGIC VECTOR (1 DOWNTO 0O):

ddrz_dg to_and from the ddr? sdream 0 : INOUT STD_LOGIC VECTOR (15 DOWNTO O):
ddri_dgs_to_snd from the ddrZ_sdram 0 : INOUT STD_LOGIC_VECTOR (1 DOWNTO O);
ddrz odt_from the_ddriZ sdram 0 : OUT 3TD_LOGIC:

ddrz ras_n_from the ddrz sdram 0 : OUT 3TD LOGIC;

ddrz we n from the ddr2 sdram 0 : OUT 3TD_LOGIC:

write clk to_the ddr2 sdram 0 : IN 3TD LOGIC:

-- the_pio_ 0O
signal out_port_from the pio 0 : OUT STD_LOGIC_VECTOR (7 DOWNTO O)

18

10.

11.

12.

Z D test_bench I ¥ R—+ ¥ I % ddr2_sdram_0_debug design.vhd |27 ' —
L. ddr2 sdram 0 2¥HF—% ¥ bBL
ddr2 sdram 0 example driver I ¥F—4 > ML EEHR F 5,

T—=%77F XD test bench#% ddr _top IIEHLF 7,

ddr2_sdram_0_debug_design.vhd ® ddr pll cycloneii I¥HR—%>
FDOERIZH D, internal PHHILETEHIRLE T,

ddr2_sdram_0_debug_design.vhd ® begin XDEHZIZ, DTOTAHAL
i‘j—o

ddr2 a (15 DOWNTO 13) <= (others => ('0"));

COXIZEY, ddr2 a LIRS (ZOFHA ¥ TIERMA) O kAL
oy PP ERICEESNE T,

sopc_top.vhd T. DUT Instantiation (23
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17. DUT3—FK

E sopc_top.vhd - Notepad

File Edit Format View Help
——%3et us up the Dut
nuUT Sopc_top

port map |

clk to sdram from the ddrZ sdram 0 =»> clk to sdram from the ddrZ sdram O,
clk to sdram n from the ddrZ sdram 0 =»> clk to sdram n from the ddrZ sdram O,
ddrZ a from the ddrZ sdram 0 =»> ddrZ a from the ddrZ sdram O,

ddrZ ba from the ddrZ sdram 0 => ddrZ ba from the ddrZ sdram O,

ddrZ cas n from the ddrZ sdram 0 => ddrZ cas n from the ddrZ sdram O,

ddrZ cke from the ddrZ sdram 0 => ddrZ cke from the ddrZ sdram O,

ddrZ c= n from the ddrZ sdram 0 => ddrZ cs n from the ddrZ sdram O,

ddrZ cdm from the ddrZ sdram 0 => ddrZ dm from the ddrZ sdram O,

ddrZ dg to and from the ddrZ sdram 0 =»> ddrZ dg to and from the ddrZ sdram 0,
ddrZ dgs to _and from the ddrZ sdram 0 =»> ddrZ dgs to and from the ddrZ sdram O,
ddrZ odt_from the ddrZ sdram 0 => ddrZ odt from the ddrZ sdram O,

ddrZ ras n from the ddrZ sdram 0 =»> ddrZ ras n from the ddrZ sdram O,

ddrZ we n from the ddrZ sdram 0 => ddrZ we n from the ddrZ sdram O,
out_port_from the pio 0 =»> out_port from the pio O,

clk => clk,

reset_n =» reset_n,

write clk to_the ddri sdram 0 => write_clk to_the ddri sdram 0O

13. Z® DUT Instantiation % ddr2_sdram_0_debug design.vhd (ZZY—L,
START MEGAWIZARD INSERT WRAPPER_NAME T # ¥ 1. END
MEGAWIZARD INSERT EXAMPLE_DRIVER T T4 5t L a v Ll &
ZFT,

14. DUT Instantiation T, R— "M% LV T4 74 HE CHAT LHENHENIEE
LEY (K18 &),

15. DUT Instantiation C. sopc_top @7 FL A MK —
ddr2 a from the ddr2 sdram 0%.#7F v FI2%57 NLADT
My MIvy TLET,

ddr2 a from the ddr2 sdram 0 => ddr2 a (12 DOWNTO O0),
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18. EIEXh/=DUT 3—FK

File Edit Format View Help

——%3et up the DUT
DUT : sopc_top
port map |

clk to sdram from the ddrZ sdram 0 =»> clk to sdram,
clk to sdram n from the ddrZ sdram 0 =»> clk to sdram n,
ddrZ a from the ddrZ sdram 0 =»> ddrZ a(lZ DOWNTO O],
ddrZ ba from the ddri sdram 0 => ddrZ ha,
ddrZ cas n from the ddrZ sdram 0 =»> ddrZ cas n,
ddrZ cke from the ddrZ sdram 0 => ddrZ cke,
ddrZ c=s n from the ddrZ sdram 0 =»> ddrZ cs n,
ddrZ cdm from the ddrZ sdram 0 => ddrZ dm,
ddrZ dg to _and from the ddrZ sdram 0 => ddrZ dq,
ddrZ dgs to _and from the ddrZ sdram 0 => ddrZ dgs,
ddrZ odt_from the ddrZ sdram 0 => ddrZ odt,
ddrZ ras n from the ddrZ sdram 0 => ddri ras n,
ddrZ we n from the ddrZ sdram 0 => ddrZ we_n,
out_port_from the pio 0 =»> pio O,
clk => clk,
reset_n =» reset_n,
write clk to the ddrZ sdram 0 => write_clk

16. ddr2_sdram_0_debug_design.vhd TlZ. MEGAWIZARD INSERT PLL T
It ayidELETN, TOET7 T a rOEMS I — FOwBEDIT
end europa ¥ < ETRTHIBRL E 3,

17. 77 4AV%% by 7LD QuartusT 7HY =7 ¥ a3 ¥4, ddr_top.vhd |2
ZHLT, BELET. SOHLVT 7 AVid, DToLHcah ¥ (F
EAEDTRAY MBI THET),

--Legal Notice: (C)2005 Altera Corporation. All rights reserved.

library altera mf;
use altera mf.all;

library altera_vhdl_support;
use altera vhdl support.altera vhdl support lib.all;

library ieee;

use ieee.std logic_1164.all;

use leee.std logic_arith.all;
use ieee.std logic_unsigned.all;

--This confidential and proprietary software may be used only as authorized by
--a licensing agreement from Altera Corporation.

--(C) COPYRIGHT 2004 ALTERA CORPORATION

—-—-ALL RIGHTS RESERVED

--The entire notice above must be reproduced on all authorized copies and any
--such reproduction must be pursuant to a licensing agreement from Altera.
--This module instantiates your configured Altera DDR SDRAM Controller,
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--some example driver logic, and a suitably configured PLL and DLL (where needed) .

entity ddr_top is
port (
-- inputs:
signal clock source : IN STD LOGIC;
signal reset n : IN STD LOGIC;

—-— outputs:
signal clk to sdram : OUT STD LOGIC VECTOR (2 DOWNTO 0);
signal clk_to_sdram n : OUT STD_LOGIC_VECTOR (2 DOWNTO O0) ;
signal ddr2 a : OUT STD_LOGIC VECTOR (15 DOWNTO 0) ;
signal ddr2 ba : OUT STD_LOGIC_VECTOR (1 DOWNTO O);
signal ddr2 cas n : OUT STD_LOGIC;

-- signal ddr2 cke : OUT STD LOGIC_VECTOR (0 DOWNTO 0);
signal ddr2 cke : OUT STD LOGIC;

-- signal ddr2_cs_n : OUT STD_LOGIC_VECTOR (0 DOWNTO O0);
signal ddr2 cs n : OUT STD LOGIC;
signal ddr2_dm : OUT STD_LOGIC_VECTOR (1 DOWNTO O) ;
signal ddr2 dg : INOUT STD LOGIC VECTOR (15 DOWNTO O);
signal ddr2_dgs : INOUT STD LOGIC_VECTOR (1 DOWNTO 0);

-- signal ddr2 odt : OUT STD LOGIC VECTOR (0 DOWNTO 0);
signal ddr2 _odt : OUT STD LOGIC;
signal ddr2 ras n : OUT STD_LOGIC;
signal ddr2 we n : OUT STD_LOGIC;
signal pio 0 : OUT STD LOGIC VECTOR (7 DOWNTO O)

-- signal pnf : OUT STD_LOGIC;

-- signal pnf per byte : OUT STD LOGIC VECTOR (3 DOWNTO 0);

-- signal test_complete : OUT STD_LOGIC

);

end entity ddr_top;

architecture europa of ddr_top is
component sopc top is
port (
-- 1) global signals:
signal clk : IN STD_LOGIC;
signal reset n : IN STD LOGIC;

-- the ddr2 sdram 0
signal clk_to_sdram_ from the ddr2 sdram 0 : OUT STD_LOGIC_ VECTOR (2
DOWNTO 0) ;
signal clk_to_sdram n_from the ddr2 sdram 0 : OUT STD LOGIC_VECTOR (2
DOWNTO 0) ;
signal ddr2_a_from the_ddr2_sdram 0 : OUT STD_LOGIC_VECTOR (12 DOWNTO 0) ;
signal ddr2 ba from the ddr2 sdram O : OUT STD LOGIC VECTOR (1 DOWNTO O0);
signal ddr2_cas_n_from the ddr2_sdram 0 : OUT STD_LOGIC;
signal ddr2 cke from the ddr2 sdram 0 : OUT STD_ LOGIC;
signal ddr2_cs_n_from the ddr2_sdram 0 : OUT STD_ LOGIC;
signal ddr2 dm from the ddr2 sdram O : OUT STD LOGIC VECTOR (1 DOWNTO O0);
signal ddr2_dg_to_and from the ddr2 sdram 0 : INOUT STD_LOGIC_VECTOR
(15 DOWNTO O0) ;
signal ddr2_dgs_to_and_from the_ddr2_ sdram 0 : INOUT STD LOGIC_VECTOR
(1 DOWNTO O0);
signal ddr2_odt_ from_the ddr2 sdram 0 : OUT STD_LOGIC;
signal ddr2 ras n from the ddr2 sdram O : OUT STD LOGIC;
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si
si

-- th
si

)i

gnal ddr2 we n from the ddr2 sdram 0 : OUT STD LOGIC;
gnal write clk to_the ddr2 sdram 0 : IN STD_LOGIC;
e pio 0

gnal out port from the pio 0 : OUT STD LOGIC VECTOR (7 DOWNTO O)

end component sopc_top;

be
d

component ddr pll cycloneii is
PORT (

signal c0 : OUT ST

signal cl : OU

signal c2 : OU
signal inclkO

)i

end component ddr_pl
signal

signal

signal

signal

signal

signal

signal

signal

signal

signal

signal

signal

signal

signal

signal

-- sign

-- sign

-- sign

-- sign

-- sign

-- sign

-- sign

-- sign

-- sign

-- sign

-- sign

-- sign

-- sign

-- sign
signal

gin
dr2 a (15 DOWNTO 13)

D LOGIC;

T STD_LOGIC;

T STD LOGIC;
IN STD_LOGIC

1 cycloneii;

clk : STD_LOGIC;

ddr2_local_addr : STD_LOGIC_VECTOR (23 DOWNTO 0);

ddr2 local be : STD LOGIC VECTOR (3 DOWNTO O0);
ddr2_local burstbegin : STD _LOGIC;

ddr2_ local col addr : STD LOGIC VECTOR (9 DOWNTO O0);
ddr2_local cs_addr : STD_LOGIC;

ddr2 local rdata : STD LOGIC VECTOR (31 DOWNTO O);
ddr2_local_rdata valid : STD LOGIC;

ddr2 local read req : STD LOGIC;

ddr2_local ready : STD LOGIC;

ddr2 local refresh req : STD LOGIC;

ddr2_local_size : STD_LOGIC_VECTOR (1 DOWNTO 0);

ddr2 local wdata : STD LOGIC VECTOR (31 DOWNTO O);
ddr2_local write req : STD_LOGIC;
dedicated resynch or capture clk : STD LOGIC;
al internal clk to_sdram : STD_LOGIC_VECTOR (2 DOWNTO O0);
al internal clk to sdram n : STD LOGIC VECTOR (2 DOWNTO O0);
al internal ddr2_a : STD LOGIC_VECTOR (12 DOWNTO 0);
al internal ddr2 ba : STD LOGIC VECTOR (1 DOWNTO O);
al internal ddr2 cas_n : STD_LOGIC;
al internal ddr2 cke : STD LOGIC VECTOR (0 DOWNTO O0);
al internal ddr2_cs n : STD_LOGIC_VECTOR (0 DOWNTO 0);
al internal ddr2 dm : STD LOGIC VECTOR (1 DOWNTO O);
al internal ddr2_odt : STD_LOGIC_VECTOR (0 DOWNTO 0);
al internal ddr2 ras n : STD LOGIC;
al internal ddr2_we n : STD _LOGIC;
al internal pnf : STD_ LOGIC;
al internal pnf per byte : STD_LOGIC_VECTOR (3 DOWNTO O0);
al internal test complete : STD LOGIC;

write_clk : STD_LOGIC;

<= (others => ('0'));

ddr2_local_refresh req <= std_logic'('0");

22

--Set up the Dut
DUT : sopc_top
port map (

clk to sdram from the ddr2 sdram 0 => clk to sdram,

clk_to_sdram n_ f

ddr2_a from the |

rom_the ddr2 sdram 0 => clk to_sdram n,
ddr2 sdram 0 => ddr2 a (12 DOWNTO O0),
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ddr2 ba from the ddr2 sdram 0 => ddr2 ba,
ddr2_cas_n_from the ddr2 sdram 0 => ddr2_cas_n,
ddr2 cke from the ddr2 sdram 0 => ddr2 cke,
ddr2_cs_n_from the_ddr2_ sdram 0 => ddr2_cs_n,
ddr2 dm from the ddr2 sdram 0 => ddr2 dm,
ddr2_dg to_and_ from the ddr2 sdram 0 => ddr2 dq,
ddr2 dgs_to_and from the ddr2 sdram 0 => ddr2 dgs,
ddr2_odt from_the ddr2 sdram 0 => ddr2_odt,
ddr2 ras n from the ddr2 sdram 0 => ddr2 ras n,
ddr2_we n_from the ddr2 sdram 0 => ddr2 we n,
out port from the pio 0 => pio 0,
clk => clk,
reset n => reset n,
write clk_to_the ddr2_sdram 0 => write clk

)i

—--<< START MEGAWIZARD INSERT PLL
g_cyclonepll ddr_pll inst : ddr_pll cycloneii
port map (
c0 => clk,
cl => write clk,
c2 => dedicated resynch_or capture_clk,
inclk0 => clock source

)i
—--<< END MEGAWIZARD INSERT PLL

end europa;

ZJOY 7 b 7OV MEREOEH
?3 >/\‘)’f JU TRy PEREZLELWEIZLTPS, YATLADOI YL VERIELZITN

e FH A
WREDY A IV 7iER%155121%, Fitter # Auto Tld7Z £ Standard (ZF%%E L £
To UTOATF Y 72 ETL T T,

1. Assignments A =2 —7»5 Settings 7 v 7 LE T,

2. Category ) A T, Fitter Settings %2R L £,

3. Fitter =7+ —k - v 27 X T, Standard Fit Z:#RL 3

4. OKZZ7Vv7LET,

REMOELEZ AN P IAAT = MIRELE T TOLIIZHEL TR WY
£id, SignalTap® Uy v 7 - 7HIAFPIELKEEL BN EDBH D 3, L
TORAT Yy TZFETLET,

1. Assignments A =21 —7»5 Settings 27 v 7 LE T,

2. Category ') A F T, Device = #RL £7,
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24

Device ¥4 7107 - Rv 7 AT, Device & Pin Options 7 ') v 7 L 73,
Unused Pins # 7"C. As inputs, tri-stated Z/ERL 7
OK%7Uv7 L%,

Device ¥4 707 - Ry 7 AT, OK%27 V) v 7 LET,

PLL OiR%E

PLLOT 74NV bbO7uay 71iE 11 T, 7272 L T AKR—FOA 70
7 A333MHz 721X 100 MH z 2% 2 WREMED D 25613, Blot iz gy 758
WEIZR Y 3,

Cyclone I DSP R — FIZH LTid, TOAT v 72 FETLTLLEE W,

1.

2.

Tools * =2 —T, MegaWizard Plug-In Manager * 7 ') v 7 L 7,

MegaWizard Plug-In Manager [page 1] ¥4 7122 - Ky 7 AT, Edit an
existing custom megafunction variation * #{R L. Next %7 ) v 7 L £ ¥,

MegaWizard Plug-In Manager [page 2b] #4702 -Kv 7 AT,
ddr_pll_cycloneii.vhd ##R L. Next %27 ) v 7 LE ¥,

MegaWizard Plug-In Manager - ALTPLL [page 3 of 9] ¥/ 712 - :Kv 7 A
T. inclock0 AJJDJEWH % 100 MHz IZ8E L 35

Next # 3[E 271 v 7 LET,

MegaWizard Plug-In Manager - ALTPLL [page 6 of 9] ¥/ 712 - :Kv 7 A
T,z uy s cODNRI A= ZHELET,

Clock multiplication factor % 5 |23 L £ 7,
Clock division factor %= 4 |25 %E L 36
INHEDONRTA=FIZED, cO DREBEHIZ125MHz ICEESNE T,

Next # 27Uy 27 LETo

MegaWizard Plug-In Manager - ALTPLL [page 7 of 9] ¥/ 712 - :Kv 7 A
Tz uy s cl oI XA=F ZHELE T,

Clock multiplication factor % 5 IZ3%%E L £ 7,
Clock division factor % 4 [ZF%E L 9,
INSDONRTA=FIZED, cl OEBEHIZ125MHz ICEESNE T,

NextzZ7 Vv 7 LET,
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10. MegaWizard Plug-In Manager — ALTPLL [page 8 of 9] ¥4 712 - Kv 7 A
T2y 7 20T A= EHELE T

Clock multiplication factor % 5 |[ZF/EL 7,

Clock division factor % 4 7% %E L 3,

INLEDNRTA=FI2L ), c2 DRYWEIZ125MH z IZRESIN T T,
11. Nextx 227 v 27 LET,

12. Finish %27 1) v 7 L¥¥,

13. BED T 7 ANV LEHEEXTENEINEZRLTATUY - Ry 7 ADVFER
ENBHE,. OK%E 27 ) v 7 LET,

MegaWizard Plug-In Manager (2 Y, PLL OHE7 v 77—+ -+ S ar %
F7ICERELZWA, PLLEEE EFS ST §,

1. Tools A =2—"TC SOPC Builder # 7 ') v 7 LC, SOPC Builder =&)L 9,
Altera SOPC Builder 1 7102 « Ry 7 ANFEREINF T,

2. ddr2_sdram 0 €V 22— V% ¥ 7))V - 71 v 7 LEF, IP Toolbench MF/R&
NF¥ 7=V 5 %),

3. Step 1: Parameterize %2 ') v 7 L £¥, Parameterize ¥4 717 - Kv 7 X
MERENT T,

4. Advanced Mode #4 Y 2L 7,

5. Hierarchy ¥ 7"C. Automatically generate the PLL 4 712 L £,

|l DDR/DDR2SDRAM I FH—%5 MegaCore 7 7 ¥ 7 ¥ 3 ¥ v3.3.0
TlZ. T D% 7% Project Settings & XN E 3,

6. Finish %2 ) v 7 LE¥,
YATLOAINAI
Processing #* == —7*5 Start Compilation 2 V) v 7 L £ 3,
T TNV LY, BERICHIISBMS N T T flREIE S
& ZMERET 5121d. Assignments X =2 — 288 L T, Assignment Editor % 7

Vv LEY,

A EME N TV WEE, Tools A =2 —#5 Tl Scripts 27 v 7 L.
add_constraints 2 7)) 7 M EFEITL 9,
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Rk a2
INTILDEE

26

24 32T DHERE

SAIVIREEAZ ) T ME. VAT AR TN )NVT L EHEINICETSNE
To A2 ) T INOEFHFEIITHE, BBEITFHLZEBYary st vanEd,
—HTORBILENT VRS, ¥4IV MIEEAZ ) T MIEBLET,

ZA IV TGRSR EER L £ 9o Cyclonell BAHK— F%2 ¥ -5 v MLk

S, BAHEP KRBT 256050 3. KLy 4 I 7I3F TN T4
FENET,

Timing Analyzer L' R — b T A fyax S RICEETHH0 80 MR LE T,

SignalTap D/N\— Kz 7DA > X b—=Jb

Tools X =2 —7»5 SignalTap II Logic Analyzer 27 V) v 7 L £, SignalTap®
FATRYT - Ky 7 ANPFIRENE T, Hardware 714 —)V N T, Fay 75w
¥+ A= a2 —7» b USB-Blaster (USB-0) Z#R L 3 (X 19),

BHEBN=FT 27 - FIANDPRVEEE, TVT IO 2 7% 4 MIT 7%
ALT, @Y% FIA Ny u—FLET,

19. Hardware Installation in SignalTap | 54 70%5 - Ky X

— =Y

| JTAG Chain Configuiation: [JTAG ready @ X

Hardware: IUSB-BIaster [UsE-0] j Setup... |
Device: |@1: EP2C35 (0=020B4000) j Scan Chain |

SignalTap D{E53EMN

SignalTap I 0¥y 27 - 7 F 7 4 FIMF5 2 BIT 5 121E, TOAT v TI2HEw
ij‘o

1. J—F&ERERy 7 AWN% 7NV -2 v 27 LT, NodeFinder ¥4 707 - Ky 7 A
IR LET (M20),
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20. SignalTap Node Finder

x

Mamed: I"Iocal_addr

o]

=] Fiter: [SignalTap 1 pre-syrthesis =l Customize.. | Lit |

Loak in: IIchr_mpI
Modes Found

Canel |

jJ ¥ Include subentities Stop |

Selected Modes:

Narne

4

A > Narne
3 |ddi_toplsope_top:DUTIddi2_sdram_C:the_ddr?_sdram_Ollocal_addr

o« s o

Altera Corporation

local addr E5%EIT 5121E. Named v 7 AZ *local addr %
ANLT, Listk2 Vv o7 LET,

Nodes Found ') A F T,

sopc_top:DUT|ddr2 sdram O:the ddr2 sdram O|

local addr B L.>% 2 1) v~ LT Selected Nodes ) A I 2[5 % &
ML (1420,

ATy T2~3%@)ELT, UTOESZEMLE T,

local rdata

local rdata valid
local read req
local ready

local wdata

local write req

OK%#7VvZ7L%Ed,

local addr. local rdata. BT local wdata O&fEFE5T. b
DH A F—TNEFTIZLET, SHUCL Y, UEEA SignalTap ~V 7 - O
Dy IBEALET,

local write req fE%5® Trigger Levels V%42 v 27 LT, Rising
Edge I HEERLET,

[[&° ddr 41 ¥ % 7x—AFEFEBMLAVTLZ SV, ZORFTEEINT 5

L. BEoBMPEINL. ¥4 IV VTR ELE 523,

B 2112, SignalTaplI By 7 - THIAFDESELR ) —F - &7 v a &Rl
9. 70y I EFIE ROATy 7 TBIMLET,

27
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21. SignalTap 1O v ¥ - 7F 4 HFICEBMEh/-ES

trigger: 200510010 13:24:41 #0 Lock rmode: |é‘Allow all changes j
Hode Incr: tal |Debug Port Data Enable | Trigger Enable | Trigger Levels
Type | Alias Hame Route Out 92iAuto dduto |1V |[Basic |
= & ..._ddr2_sdram_0jlocal_addr - I I
= & ..ddr2_sdram_Ollocal_rdata I I I
o _.dr2_sdram_0llocal_rdata_valid I I I 22
o _..ddr2_sdram_Dllocal_read_req I I I 22
o L the_ddr2_sdram_Dllocal_ready I I I 22
= & ..dr2_sdram_Ojlocal_wdata I I I
o _..ddr2_sdram_Dllocal_write_req I I I ra

70y 7{E50EM

Signal Configuration K v 7 2127 0 v 755 &M 21213 LTORAT v 7%

FETLES,

1. Signal Configuration K 7 2? Browse Node Finder K% > %21 v 7 LT,
Node Finder ¥ 1 710727 - Ky 7 A% R LET (X20),

2. Named Kv 7 R *clk#ANL. Listx 27V v 7 L%Ed,

3. Nodes Found J A FC sopc_top:DUT|clk ##RL. > %22V 7 LT
Selected Nodes ) A MZfE5 % BIML £9,

4. OK#zZ7V v 7 LE7,

5 77ANVERELET,

6. BUEDTTY =/ M T, SignalTap Il file “stplstp” &4 F—7WIZTBH L)
rHRb Ay - UPFRENTHEIE, Yes 227 ) v 7 LET,

42212, SignalTapI B ¥ v 7 - T FH I A FOERL/IEE5I 74 Fal—v 3
vekrvarERLET,

28
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22. Signal Configuration #1 70% + Ky 7 X

Signal Configuration:

Clock: Isopc_top:DLlTIclk B
Data:

I'I28 'I @ puto © Manual |92 _I;

Fi&M type:

I.t‘-‘«uto 'I

Sample depth: "Nodes allocated:

ECEE7 7AIVDI—2 2T

Tools A =2 =75, Tel Scripts 2 ) v 7 L3, TclScripts ¥4 7107 - Ky
JAWFIRENT T,

VURETZ 7 ANVEY — AT 512E, UTOAT Y At E$,

1. Libraries K» 7 AT, C:/MegaCore/ddr_ddr2_sdram-v3.2.0/lib/ 714 L' 7 )
IZAZ 8 —) LT, cycloneii_dsp_rev_a_pins % #iRL £ 7,

2. Runz279 v 7 LE7,
FETIETHE, UTOAy =Y DERENTT,

Info: Successfully loaded and ran Tcl Script File
"C:\MegaCore\ddr ddr2 sdram-v3.2.0\1ib\
cycloneii dsp rev a pins.tcl""

E2OEE

Assignments X =2 —75 Assignment Editor %2 ') v 7 L £3, Assignment
Editor ¥4 707 - Ko 7 ABFRENT T,

U THA Y AL PAEET A, BTOAS v 70 $ 5

1. Assignment Editor ¥4 7HZ + Ky 7 AT, To N—%2Yv 7 LT, EV%
TIWT 7Ry MRIZESE F,

2. user dipsw([0] #5 user dipsw[7] ® 8 KDYV &HIEL F7,

3. dig 1 a%&, dig 12bMEL2E U 2HIBRLET,
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30

ddr2 cke€ ¥ tddr2 cs nEYOAEEEET LLENDH ) £ 51423128
EOXHERLET,

23 FHALAL D « IT 4 ZDFUTFIDE L £

IFrom Ta ¢ Assignment Mame Yalue Enabled
91 & ddr2 _cas_n CQubput Pin Load 24 Yes
9z 0 ddrz _cke[0] Fast Qutput Register on Yes
93 0 ddrz_cke[0] Location PIN_AEZ1 Yes
a4 0 ddrz_cke[0] 1/ Skandard S5TL-15 Class I Yes
95 ¢ ddrz_cke[0] Cubpuk Pin Load 24 Yes
95 0 ddrz_cke[1] Location PIN_&C19 Yes
97 0 ddrz_cs_n[0] Fast Qutput Register on Yes
a5 0 ddr?_cs_n[0]  |Location PIN_AFZZ Yes
99 ¢ ddrz_cs_n[0] |1} Standard 55TL-18 Class I Ves
100 0 ddr2_cs_n[0] Cutput Pin Load 24 Yes
101 0 ddrz_cs_n[1] Location PIN_AELS Yes
102 D ddrz_dm COutput Enable Group 1 Yes

4. ¥r% ddr2 cke[0] % ddr2 cke[0] DFTRTDA Y AY Y A%RET
ddr2 ckelZZEHE L £ ¥.ddr2 cke»*PIN AE21 DfiEICH B & &l
BLET

5. ¥rddr2 ckel[l] HIBELET

6. Er% ddr2 cs n[0] % ddr2 cs n[0] OFRTDA Y AF Y A%k
¥ ddr2 cs niZZELE¥.ddr2 cs n#*PIN AF22 OfEICH S
EERMRLE T

7. ¥rddr2 cs n[l] ZHIERLE ¥,

K24 12ZNEDEYDFHLWERTZRLET,

24, PHA AU D - IT 1 2ICKBECDEE

Assignment Mame Yalue Enabled
91 L ddr?_cas_n Cukput Pin Load 24 Yes
9z L ddrz_cke Fast Qutput Regisker on Yes
93 o ddrz_cke Location FIN_AEZ1 ‘fes
94 L ddr2_cke i Standard S5TL-18 Class 1 Yes
a5 L ddre_cke Cukput Pin Load 24 Yes
96 Lddr2_cs_n Fast Qutput Register on Yes
97 ddr2_cs n Location PIN_AFz2 Yes
95 ddrz_cs_n 1j0r Standard SS5TL-16 Class 1 Yes
99 ddrz_cs_n Oukput Pin Load 24 Yes
100 o ddrz_dm Cutput Enable Group 1 Yes
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10.

11.

12.

13.

Y % ddr2 odt[0] % ddr2 odt[0] DTRCHA VAL v AEET
ddr2 odt IWEH L F¥.ddr2 odt #°PIN AF21 Ofii#ICH 5 L %
ALET

Y'Y ddr2 odt[1] ZHIBELET.

Y'Y ddr2 a[l13]. ddr2_all4]. $L0ddr2 a[l15] 21292, 3
DOHLWTHA VAL MEERLET,

a. ToHDOTFTD<<new>> 74—V FKEFTN -2y LET,
b. Fuyv7¥%o - xX=a2—»5, NodeFinder ¥ 7V v 7 LE 7,

c. NodeFinder ¥4 7102 - Ky 7 AT, Named K> 7 A|Z ddr2 a*
EADL. List22 ) v 7 LET,

d. NodesFound V) X F T, ddr2 a[l13]. ddr2 a[l4]. B&L
ddr2 al[15] Z®ERL.> %2 1) v 7 LT, Selected Nodes ') X h{Z
YU EEmLEd,

ee. OK%Z7VUvZ7L%E7,

FLWTHA v A2 bOZFNENUZ, Assignment Name 714 —)V F& Value
TA—NVREFELE T 74 =V FEBETHITE, EVES TN -7
7 L¥¥, AssignmentName FH v 7 %% - X=a—75 /O Standard
%, Value KO v 7% ¥ - 2 =2 —%5 SSTL-18 Class I & IR L £ 9

Y% user led[0] % pio 0[0] IZZELEF, ¥ % user led[1]
% pio 0[1] IZEE L, user led[7] FTHKIZEELET,

TrANVERIELTT

BIE7 7 1 IVDRERIT

[l f£IE7 7 1 )vid. DDR/DDR2SDRAM o » h U — 5 MegaCore 7 7 ~ 7

T arv320 LA Z A L TV A EEIC0AER SN E T, DDR/DDR2
SDRAM I ~ b B — 5 MegaCore 7 7 ' 7 ¥ 3 » v3.3.0 L& i L T\
LA, BIET 7 ANVEFITT H2LEEH ) T A

RANT TN LI AFIEDQS ¥ ¥ it {IZE & LT L7245 Cyclone IT
DTFHFA L TIE, 78y 7 MUXDELICRET 2LEN D) £9. L72h>T,

FHEHEL T WD, KARNT VT - SADOWTN Y A 3 7%

IS LW REELH D 3, LIRS EZIELWHNBICBEIT 2121, DTo
ATy TeFTLET,

1.

Tools A =a2—75, Tl Scripts 27 V) v 7 LT ¥, Tel Scripts 4 7107 - Ky
I ANFREINET
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2. Libraries /v 7 AT, C:/MegaCore/ddr_ddr2_sdram-v3.2.0/lib/ 71 L7
FUIZAZ B =)V LT, fix_ep2c35f672_postamble_constraints.tcl % ER L
9,

3. Runx2271) v 27 L%E9,
FEITIZHITH L, UTOR vy =TI PFRENF T,

Info: Successfully loaded and ran Tcl Script File
"C:\MegaCore\ddr ddr2 sdram-v3.2.0\1ib\
fix ep2c35f672 postamble constraints.tcl™""

MegaWizard Plug-In Manager (2o C. HE#l#EMA 7Y a > 24 7120 F
To TNIZEST, VAT LEFHIV A NVT LA, Quartusll V7 b7
R T7 7 ANVDBEFTFENEE A

1. Tools A =2—"C SOPC Builder 7 ') v 7 LC, SOPC Builder *#2& L 7,
Altera SOPC Builder ¥4 7107 « Ry 7 ANFERENF T

2. ddr2_sdram_ 0 €V 2— V& ¥ 7)V - 71) v 7 LEF, IP Toolbench 23F/RS
NF¥ 7=V 5 %),

3. Step 1: Parameterize 7 ') v 7 L £7 . Parameterize ¥ 1 7107 - ;K 7 A
MERENT T,

4. Advanced Mode 4 ~IZLF9,

5. Hierarchy # 7"C, Automatically run add constraints script 4 712 L £ 7,

s DDR/DDR2 SDRAM I > + 10— F MegaCore 7 7 ¥ 7 ¥ 3 ~ v3.3.0
TlE. T D% 7 Project Settings & M-I E 5,

6. Finishz27 VU v 7 LE7,

Processing A == —7*5 Start Compilation %27 V) v 7 LC,. 70y =7 & fHa
MEAT DI -3

24 I TRROMERSR

BRI AI 7 - 27 =PI el LEd. KLY 1 I 7
QuartusIT A vt —3 - 74 ¥ K7D System ¥ 7 THTNA 74 PENFE T,
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Nios Il IDE D#AA &

SRAMA T2k -T7740OEO0—K

Tools A == —7*5 SignalTap II Logic Analyzer % 7 ') v 7 L ¥ ¥ .SignalTap %
4787 Ry 7 ANPFERENE T,

ELWT 74N sof A Y A b=V ENTW5EZ L EMEFRL £ 9, SOF Manager
Ry 7 21213, 7 7 4V ddr_top.sof BEHEENTVLIET T, ZD7 74 Ve
FNTRwIGE, UTOXTy T2 FETLET,

1. Browse Program Files ¥4 707 - Ky 7 A%H& £,
2. ddr_top.sof ZHEIRL £,
3. Openx2V)v7 LT,

4. 774 )VEF Y 0— 35213, Program Device K% S ks L
9 (K25),

25. Installing the SRAM Object File In the SignalTap I 51 7045 - Ry 7 X
[0l x|
Instance Manager: "Q [N | IHeady ta acquire @ x | JTAG Chain Configuration:  [JTAG ready @ x
Instance | Status

auto_signaltap_0

Mat running

| Ineremental Compilatian I
r

| i

Hardware: I USE-Blaster [USE-0]

j Setup... |

Device: I@‘I: EP2C35 (0x0208400D)

j Scan Chain |

ﬂ SOF Manager: ‘-:;, [m Iddr_top.sof

B

C OB ORBED/S— P T

[Ee A= RS )

IZNiosII 7atyH¥ZBIL, T

Nios Il IDE D
#H A A A

Altera Corporation

Tuk Yy THE LTI ARETLET,

AEY - FAMRETTHLE, ¥y v ia- AFYPHHER TV RN
CEERMELTLEE Y, Fy vy o AEYOMEHERITSIZIZ, UT
DIODFERHN T,

s

o Frvia- ATVEMNELAV NiosIl 70ty H 2§ 5

e alt_remap_uncached 77~ 7 ¥ a3 Y 2 fiHT %

o 0x80000000 % &, 7 FL A% 31 ¥y MBIZEKET
Nios Il IDE DFEE)

Nios II IDE Z #4212, UTFTORAT v FIitnE§,

1. Tools A ==2—%5, SOPCBuilder %71 v 7 L3,
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2. System Generation ¥ 7% 7)) v 7 L%,
3. RunNiosIIIDE#2 Y v 27 L%7,

4. Workspace Launcher ¥4/ 7107 + :Kv 7 AT, Workspace % c:\temp |Z5X5E
LT, OK%7) ‘77Lij‘o

s 4 ¥ A b =)V L7z Nios IIIDE & SOPC Builder ®/¥— 3 3 ¥ %%, [l
CHEIV RNV THL I L 2R L ET Help A= — %ML T,
N—=Var  LRVEERLET,

5. File X =a2—»5 New % R4 >~} L, C/C++ Application =7 1) v 7 L£7,
New Project ¥4 70 - Ky 7 ANFRENE T,

6. Select Project Template X 7 2 °C, Hello World % #RL 3

7. Finishx 27V v 7 LEd,

FABM - OA-FOERE

TADN 3= F2EETLIE, LTOAT Y 71t ET,

1. hello_world.c 7025 ADI— F2UTFOTH YT AIESHZ T,
2. hello_world.c 7 7 A VEFRAEL 3

L7 7403, UTOLH 122D 5,

#include <stdio.h>
#include "sys/alt dma.h"
#include "sys/alt cache.h"

int to_hex(char* pkt)

{
int value[8];
int valuel;
int g7
for (g=0; g
{
value[q]
if (q ==
valuel
else
valuel

}

<= T7; gt+)

(pkt[q] > 0x39) ? (pkt[g] - 0x37) : (pkt[q] - 0x30);

0
= (0 + valuel[q]):;

= ((value[g-1l] << 4) + valuelql]);

return valuel;

}

int main ()

{

34
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unsigned int *led address;
unsigned long *DDR_address;
int led value;

int addr;

int datar;

int ddr data out;

char packet[32];

DDR address =
led address =

(unsigned long *)0x80000000;
(unsigned int *)0x84008800;

iprintf ("DDR test installed \n");

while (1)
{

gets (packet) ;

switch (packet[0])

{

case 'A':
led value = to_hex(&packet[1l]);
iprintf ("LED test %x \n", led value);
*led address = led value;
break;

case 'B'://write operation
addr = to_hex(&packet[1l]);
datar = to_hex(&packet[9]);
DDR address[addr] = datar;

iprintf ("Written %08x to address %08x \n",

break;

case 'C'://Read operation
addr = to_hex(&packet[1l]);
ddr data out = DDR _address[addr];

iprintf ("Read %08x from address %08x \n",

break;

default:
iprintf ("Error:
break;

}

Unexpected command.

}

return 0;

Altera Corporation

//long is 32 bits.

//make non-cache
//make non-cache

datar, addr);

ddr data out, addr);

Switch was - %C \n",packet[0]);
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CoSur T A%, JTAGUART O~y FERDAATENS 2 ETT A HH

=T EER L TWE T, Nios/C I— FIZREESNL I~y Fid, UTo32

DOFXROVFTNATRITFIUET R THA,

B Ay FAFLEDA#H#ELET, a~vy FOEREIDTOEBY) T,
Switch | Data

B : AOOOOOOFF, D 284 Mk, 8MH®D LED % 3 XCHIML 3,

B AA v 7 BliZDDR/DDR2SDRAM X EJIZEXAAZITVE T, a7 F
ORI UTOEBY T,

Switch | Address | Data

#l 21X, BO0O00000000000001 i&. XEY - 7 F L X 00000000 2 1 %
L9

B AA vF CliZDDR/DDR2SDRAM X E) 5FHAH L ZITVES, o~
FORRIILTOEBY TT,

Switch | Address

Bl z1X, C00000000 iZAEY - 7 FL Z 00000000 DHNZ%Fiail L&
j_o

Il AAvF A B, CHRLFTANT 2LEH) 5

7Oz FREDEY VT VT
NiosIl 70y 27 bkER Ly V7 v 7351213, UTOAT v FIhtwE 3,

1. C/C++ Projects ¥ 7® hello_world 0 4i7 ) v 7 L, A=a2—25 System
Library Properties & 7 1) v 7 L £ 9,

2. Properties ¥4 7HZ - Ky 7 ADLE[MD) A T, System Library %7 ) v
7 LET,

3. System Library Contents X v 7 2 T,Reduced device drivers © 4 ~ 2L £7,

4. Linker Script Ky 7 AT, $§XTHRAE) - +7 3 % onchip_memory_0
WWHELE T,

5. Max file descriptors & 4 IZ%EL £,

2612, & T a YHNEIRE N7z72 Properties ¥4 712 - Ky 7 %R
LEd,

6. OKx7V) v 7 LET,
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-

7. Project A =2 —7%5, Build Project %2 v 7 LE 3,

X 26. Nios Il 7O =7 MRE

./Properties for hello_world_4_syslib

1ol x|

ZfC++ Docurmentation
ZfC++ File Types

roject References

| System Library

r~ Target Hardware

SOPC Builder System; |C:\sopc,ddr\sopc,top‘ptF

Browse . |

CPL: [z

- System Library Contents
RTOS:

RTE5 Options: ...
stdout:
stderr:
stdin:
System clack timer:
Timestamp timer:

e -
v Clean exit (Flush buffers)
[~ Small C library

[~ Run time stack checking

Software Components...

Inone {single-threaded)

Ll

I]tag_uart_U j
I]tag_uart_U j
I]tag_uart_U j
|none j
|nnna j
[4

[v Reduced device drivers
[ Link with profiing library

[~ Modelsim only, no hardware suppart [ Emulate multiply and divide instructions

~Linker Seript
1 Cuskom linker script

| none:

% Use auto-generated linker script
Program memary (text):
Read-only data memary {.rodata):
Readfwrite data memory { rwdata):
Heap memory:

Stack memory:
[ Usea separate exception stack

Exception stack memary:

IMaximum exception stack size (bytes):

Select. . |

[ors wemory o 51
err—y
ep—y
—y
r—

j‘

Hop | RestoreDefauts | apply |

7

Y AT LD
T Ak

Altera Corporation

Niosll 7O 7 FDET

Run A ==2—7%"5, RunAs %K1 ~ b L. Nios Il Hardware # 7 V) v 7 L £,

UFDOFAMNEFEITLT, YVATANELLEY b7y TENTWD 2 L EHER

LT,

LED NDEZXAH
A< F-aryV—)LTUTFT2ANLET,

AQOOOOOFE

1l

At

Cyclone IIDSP K — FT 1l %} { $XCTH LED 74 7127% V) £ (LED 3K —
RTIE7 27714 7 Low T9)o

av s R

Y=V, UTOXy—UnFERrEantd,
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LED test fe
UToa<xy FTFAME#YEL TS,
A000000AA

B LED iE3X_XTAH712% 0D 3,

DDR/DDR2 SDRAM X EJADEZAH

UTFTDOAT vy 7%%47 L C, DDR/DDR2SDRAM A€V %57 A ML ET,

1. A%EY - 7 FLA 00000000 DHEZMHERT H121E, NiosIl I~> K- 3V —
VCTUTEATILET,

C00000000
2. W2, AL7 FLAIZEEAARATE T,
B0000000000000001
A<y FIZEh, AFEY - 7 FL A 00000000 12 1AM SILE T,

3. WFRIZAEY) - 7 FL A 00000000 OWREZ#ARL. 1 b L EEREL
F¥4, UToa~r FEAHLET,

Cc00000000

SignalTap IC& 27771 ET1 DX v T F ¥

SignalTap ZffH L T, AN LBLOEEZALT 7T A ET 4 2FRLET, &
ERRT 7 T4 ETARFRT LI, LTOATy 72 FETLET,

1. SignalTap 74 ¥ F7 T, local write req EBH0HEAAERTILS I
BHEHC )T EHRELET (M27),

27. local_write_req 5D b J HDERE

I ey I ‘...jdramj\localfwr'rtefreq| Inl | | i~ | i~ | v |

2. RunAnalysisK% > %21 v 7 LC B SARERE1IMF Y 75 v LT, @
3. NiosIIa~vyF-ary—Le, UFTeAhLET,

B0O000000000000001
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N\

4. SignalTap 74 ¥ FVIZJRY . local write req AWM 0 TEF®
MHEPDERLTVS I LR L £, local wdata 53R 0T

1O £9 (1428),

28. EZAHKES DR

log: 20056 2005 18:39:29 #0 click to in=zer
Type |Alias Hame -3 -|2 1I 2| 3I 4} 5I
= . .2 sdram,_Dlocal_addr (1 000000R 4
= [+ ..._sdram_0llocal_rdsta o000
-~ ..2dram_0flocal_rdata_wvalid

o ..._sdram_0llocal_read_req

o ..dr2_sdram_0llocal_ready '

=] ®- .sdram_Olosal_wdata{ ) 04007Foon % oooooooin W % o
- Lo sdram_Ollocal _write_req |_|

FAHLT 7 T4 T4 2FRTHI2E, UTOATy TE2ETLE T,

1. local write reqfE5® ') 7% Don'tcare |ZZEL $ 7,

2. local read req fE%® M) AEHEAMLERTOLL EAYICBEEL £

3 (X129),

29. local_read_req {E5D b J HDERE

I o I | ...jdramjllocalfreadfreq| I |

3. RunAnalysis K% > %21 v 27 LT,

G ISR E 1RF v 7 F v LET,

4, NiosIIa~<x> F-arvy—pu<T, UTEANLET,

C00000000

5. SignalTap 71 ¥ F7IZRY . local read req EaYH 0 TEHF DI
LEFRYEZIRLTWDL I ERERLET, local rdatafE5idkioT1

OEZ T £9 (1430),
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X] 30. FEAii LIES DR

log: 20054 2005 18:50:01 #1 click to inzert time bar
Type |Alias Hame -3 -|2 -? D| 1I 2| 3I 4} 5I b:

= ..2_sdram_Ollocal_addr " . 000000k

= .._sdram_Oflocal_rdata ' 00000001 b

el .zdram_Ollocal_rdsta_wvalid E

el .._sdram_Oflocal_read_req ,_|

el Ldr2_sdram_Dllocal_resady :

= -sdram_Oflocal_swdata : 00000000k

el .._sdram_0Oflocal_write_reqg I

DERSEEREREBMRLEZEDOT, ABITHEEDN

- £LC%
(&L, #@hu@~%%®£%W?W§E R

s §h
T
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