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i Ral—vary BT NESDLIE BIENR 2L —va Bl ERERTHIEIIRE T
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i
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| Spartan-5
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E N FFo PO FPGA A DDR

HDL T Ve | Memory M
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Test-bench ! oritrotier
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N i Y FIFO
i Interface
i External
i » Reset System Clock Clock
i
1

s 1 —
e : et

i

24

ZDF a2a—RITNVEETTHNL, ROV T =T BLON—RU =7 N MLETT,
Y A1 7 A ISE® Design Suite /X— 52 13.1
Spartan®-6 FPGA SP601 2EAfi%

Fa—rJT7IL TF7AIL

mig_dut.v MIG 27 %A AZ = —RL, MIG 27 @ ¢3 p0_cmd clk,
c3_p0_wr_clk, BE e3p0_rdclk 2 1 2D AJj7mav7 c3_clk0 (2
P 27y /38—

il 1505 MCB IR L CHEA LIV Y72 a BEOEE R AR a
U HFEATT 5 Verilog Z A2 &G to g EALT AR F

il o stin. et ARG =T Y Il = DAL M7 7 A b, mig dut

ETVa—VDEDR—FEINE /0 2~y T T 50, EOR— 2T
AR FCHI T 20 EREELET,

init.tcl [Sim "C testmem.tcl ZFiAr AL, ol —arzH b3 5720
DAAZ L 32 —ay a<wrRK 77V

testmem.tcl ISim =V — /)L CT AR F D test_memory Verilog X A7 % FEIT9
HDIfE T 5 testmem Tel A~ REETe7 7 AL
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AR 7my7E LT 200MHz OZEB 71y DRDVIZ 2TMHz —
Y= 7y OO DOEESNIN—FY =T i I=
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full_compile.bat Fuse 2~ K FA ZH AL TN—FRU=THH>I2L—ar i
FW AL ETEANTaL AL T B Windows Ny F T AL

full_ compile.sh Fuse 2R FAVEHEHL TN—Ry =T B2 —Tar A
TYA L EFERICAL AT D Linux V=)L A7V T
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ICT AR F oA TY A AN 734 ) F 5 Windows 7X>
F TrAL

incr_compile.sh Fuse 2~ R FA  Z AL TN—RU =T I2L—ar I
TANY T oA TYABHNNZTL 734V F 5 Linux =/ A7V 7

run_isim.bat ISim =2l —arai® 3% Windows /S F 7711

run_isim.sh [Sim ¥Rzl —varz s 3 Linux =/ AZ7U7k
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Fa—kJ)7IL

ZOETIE,ISim N—FT =T WA I —ar B EHALTCAEY SHEA LR ETFTTASS
DO FNEEZEITLET,

1.

CORE Generator™ @ Memory Interface Generator (MIG) ¥ —/ L% f# i L T, Spartan®—6
AEVDYT 7L A THA AR LET,

AERVDV T 7LV A TYA L EREITTHT AT HERLET,

AL LK 7 7 AV EAVERLL T, 1Sim CHIEIT 28 —hEgh 56 1/0 2~y 73 58—k
ZHEELET,

N=RY 2T B2 — a2 FATT DT FAL DT AN F aa NAVLET,
X —2 vk FPGA iR —R% PC (2855 L. 1Sim v 22— av a2 EITLET,

FIE1: MIGY—IILZFERLIE-TYAUDER

Spartan—6 FPGA (1%, =2 _F R < /L FR—h AEY arbo—7— 7rvys (MCB) BNEE
NTEY ., HE DDR A BV LD HE TR FE /oA Z—T = A A& 4L F 7, CORE Generator
IZE F 5D Memory Interface Generator MIG) Y — L& fH45E . MCB DA X —T = A A
ZBEIHER CEET, Z2OF 22— 7Tl MIG Y — L THERLIEV 7L A T A
VEEH L., Spartan-6 FPGA SP601 Al > b CEI{ET S ISim ~N—RU =7 il I=1 —
vay TAMNUCTF EERLET,

1.
2.

ISE® Project Navigator Zi& &L F7,
[File] — [New Project] Z#27 VU~ 2L . New Project Wizard # P& F£9 ., 7ul 7L 44

(mig sp601) ERRAFT 4L 7 AL ET, [Next] 227V 7LE T,
e

Creatn Sew Broject
Spealy prowedt keustion and Drpe

Eridesd & rasib, bsration. s dosent P the oroec

[ | _seslnl

Location: ETTTe T

1}

Wshireg Dsctry || Baboriain ig_spsi]
Dasseghion

Select e Erpen of bl tunte For the praect
Topriresd source ErDe

= =

Mora info Pet > I Caresl ]
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3.

4.

5.

Projech Settings

Speeacify cevioe e project properties.

1~ Belect the device and design flow for the project

Froperty Mame Value

Froduct Category Genera Purpose =]
Famiy | spartanss =]
Dervice: HCRSLICLA 4
Packsge C5G124 =]
Speed i3 |
Top-Lawel Source Type O =
Syrthwesss Tool ST (VHDL ko pel
Sedater i [VHOL Merikesg) =]
Frederred Language Veriog =]
Frogerty Spacdic ation 6 Frojct Fil ere ol vakss 1
Marnsal Compls Crddar B |
WHIL Scurcm Anabyss Stardand 43 =]
Ensable Messags Fitering r

Mor b < frack | et I Cancel I

= Mew Source Wizard

Select Source Type

Salact source type, e naime and k5 koation.

D] Schematic

K| Uty Dooument
e Miodula

i verliog Test Fochure
VDL Mgl
WHOL Lbrary

¥] WHOL Pockage
WD Test Bench
Ervbaided Primgidar

Bhove b

1P (CORE Gersrator & Ardhitecture Wiard)

[Bile newme:

[rmi
Logation:

[ Amuerialsimg _spetilpcors_dr =l

' dd it praject

s e

[Project Settings] «X—<"C. [Family] {Z [Spartan6]. [Device] IZ [XC6SLX16] (SP601
AR —R D Spartan-6 7 /XA R). [Package] IZ [CSG324]. [Speed] 1T [-2] BN LU E7,
[Simulator] {Z [ISim], [Preferred Language] 1= [Verilog] Z&R L F£9, [Next] #2771
< [Project Summary] ~X—3"C [Finish] #27V> 7L, 70y =7 O1EREE TLET,

[Project] — [New Source] Z#Z71U>Z L. New Source Wizard % B & £, [IP (CORE
Generator & Architecture Wizard)] Z & L . [File name] {Zmig] & A 7L F 9, [Next]
27V 7 LUET,

[P UARG [MIG] D 3—T gy 3.7 &R ET, Next] 27Uy 7L IRODX AT 0l
A7 AT [Finish] 27Uy 7 L%EF,
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F2E: Fa—rJTL

6.

7.

Select IP
Create Coregen or Anchitecture Wizard [P Core.

View by Function | vsw by iame |
Hame I"km'unlih’hls |Liumt|‘kndﬂr|ﬁhm§r

(= | Memories 8 Storage Elements
= [ Memory Interface Generatars
th waG 161 Superseded Xiline  ip
[ MG i"S-trltS 11 M Kiline ip

Search IP Catalog: [mig _ G|

I AP versone ™ Cniby 1P compatible with chossn park

e e <ok |[ met> | cowa |

MIG @ GUI 3B 725 [Create Design] &2 2L TH LV MCB RN—ZDARAEY A
VB —T oA ZEVERR L E T, [Component Name] (2 mig] & A 1L E T, [Next] 227U
LET,

[l memerpintaiceSenentor el

REFERERCE -
i HIG Cutput Options
 Create Design

Sebect thin cplion bo gener ko 4 feee rescry conbroliee Ganerating i memony dontroler wll create RTL, dedign conetraink (UCF), mplnmentation
and smelation fles.

7 wliny Reference Boards
Select Ehis option fer infermation on sesolic desigrs Tor Kine reflerence boands.

T Update Design and UCF

Saberct this option bo updiste N ewsting desgn tn the design provided by ths version of MG, vou will reed tn salact the progsct fle nthe next
siresn. Refer ko Hre User Guide foe moee nformstion.

~Companert Hame

Plagese spesciy the component iname for the memary interface. The desion drectories wil b ganarsted undsr o directory with this nase, Thiss
dnectaries il be crested “euampls_ desgn’, ser_desgn” and “docs”. The ser_desagn wil contain the panensted memory inteface. The

v aeghe_desigh adch o smple ex gl ¥ Fbiet oo
Camponant Nafme | 5
umm|nam-em| Yerskon irfo | comk |[mets | cwen |

/X273 O MCB (C3) @ [Memory Type] % [DDR2 SDRAM] (Z3% EL £ 7, [Next] #7
U7 LT,
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Salct they rrawreory interfisc Eypea rom the Memary Type selsction bor provided for mach Bank. Hordwan verfind devices ane Isted in the User Guids.

Ths MCE i Barsk 3 (sekibd wath an aaterisk bolow) har fowes multi-purpeds 10 i e s Ehenshons the prelsrmed ncation o designs with & fifgks
controler, The other MO kcstions: have mors multi-purpose pins, Check your desion to make sure there are no conflcts with MO interfacs pns,

— A inbeface
[ Enable A%1 interface for A MCBs. ‘

7 Use extended MCB performance range

MCE perd a i erank Ve specification bo achies hghes madimum freguencies for DDRZ and DOR3, Cormult the
Spartart datashest (DS142) tabls 2 and 24 for more nformation,

Bank 0

§43

~Hewrory Trpe ——— = [ Hemmany Tipe |
mt} [ | cosixi6csg324 !C'Jff:...—aj

Bank 2

& XILINX.

User Guade | mcBUser Gude | version info | cpsd |[ et | gona |

8. [Frequency] % [3200ps] (312 50MHz) IZf% €L £9, [Memory Part] %
[EDE1116AXXX-8E] IZFR EL £9, [Next] 27U/ L FT,

Dpitieans for £3 - DORE SORAM

o i afunction of the sslscted FRGA part, FPGA spewd orade ardl A
mmw Mmmmhmmmmﬁwmmm |:mn 3_ P 2S0ME

Memory Port: Seisct the rvsmory pirt. Parts waret witipn [T S |
Frequency selection above. Find an equivalent part or create a part using the “Create Custom Part™ buthon
f e puart yoaa weant b ot sted here, Croste Custom Pt

( XILINX. ey Details: 1Gh, 016, row: L3, coli10, bardo, dats bibs per strobesd, with data mask, single rank.

User Guade | mcBUser Gude | version info | cpsd |[ et | gona |

9. [Memory Options] R—Y DR EITT 7ANVEOFEFIZLET, [Next] 27U 7L FET,

12
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B = |
P Memory Options for C3 - DORE SDRAM
DESIGH 1]

Chense the Memory Opkiote ssttiregs for the memony device, Sstiings are restriched to thosn supported by the conkroles.

Dwbpuk Drive Stremsgth
Sesacting reduced strangth wll reduce sl cutputs o apprevimately B0 percent of the deve strength. Fm -r

RTT fnonisnal) - 00T
This Festure sliows R0 apply ikernal bevmirtion resistance of the memory module For signals 00, [Eaobers =]
LDSADSS, UDGSUDCSS s LIMUDM. Thes impsoves the signal inbegrity of the memory channsl.

ey Ervabile
Mmmmmmmmmmm ks thes opition ON. "-IE " =
Enabled D05 DS 1 g 2l

High Temgparatiee Sell Refresh Rat
uuuwmmmmmdmmucmmmmmmmum
seffrafresh IF o enier sef refresh

& XILINX.

User Guade | mcBUser Gude | version info | cpsd |[ et | gona |

10. [Port Configuration] ~—""C [One 128-bit bi-directional port] Z# L £9", [Next] %

7V LET,
[ RimeMemnary e Geneniar =g
mg Port Configuration lor C3 - DORZ SDRAM
Sebact one of five cor andlthe ports: From the table. As you select the port configuration, the belows figure and
muumwuwuumwemmmummw the hable.
Conligur ation Selection
O e ~ |

| EHA.‘-'."\.E jle.. g Eannl j

~Mamcry Addeeds Migping Selection
LUsar Aidress.
ELTRTRRTRR IR E
& | e Joans | cousmn |
]

[ | ROW |

& XILINX. -

User Guade | mcBUser Gude | version info | cpsd |[ et | gona |

11. [Arbitration] X —YOFHEITT 74/ FOFEFHICLET, [Next] Z27Vv 7L E9,
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B e
REFEREMCE Arbitration for C3 - DDRZ SDRAM
pesiH [i] Selsct sither pound robin o custom for povt srbdstion. ol can sher the part priorties in custom arbitration. For sach hime e, the leftmost part mamber
mmmmmmdmmmmmwmmmmuwmmnummumw
ports vl be-sek b amearming sysibol F Hhe port i ot given highest. prionity in ot lnast one time st
[ ekt Aubivation Mlgarithen [ it <]
teesto [ |- " |
| | Poct & |
==
Timersick 2 I'.‘
Treits [0
Teetd [0
teeskts [0
Tmesot & IE
Timerslck 7 Il:-
Teeits [0
Toedets [0
teesit 10 [0
Timessiok 11 Il'l
User Guade | mcBUser Gude | version info | cpsd |[ et | gona |

12. [FPGA Options] ~2— T [Select RZQ pin location] % [C2] {Z. [Select ZIO pin location]
% [L6] 12X ELE T, Next] 27Uy 7L ET,

|*

|~55TL Outpes: Drbve Strength
Class 11 b5 recomnmesndsd for sl S5TL sigrads in memory interfaces, Mowsever, bather sgnal e s §
rumawlmmmmwmlumrummmmmwmmuuwm
gneration by modifying the UKCF, Thes option changes the drive strength For Dista, Address b Control,
St for Aidrest. [oenn = Class for Data [Class T =]
~PMamory Irberfsce Pin
[ nput. Provvickes e gk cﬁmmmmmwh
& ddedio the intesface: R2G and ZI0. Anextermal resstor wih a vakae 2 trace imped 70 pin bo
grounsd, and B TH0 i reedl i b left unconnectad, Thess addtionsl prs and their locations. =il be Intedin the ganerated UCF
eoretrants file.
7 Unccalibested Tngut ok ol irpast ressbors bo Voo
(7 B |

" Esternal Ingut Termination: Provides deorete eesination rsston for e controler on the PCR,

| Select R20 pin location: The: pin & requined for ol MCD desgns. I Calbeated Input Termination & used, e pin must have 2. E
resstor of value 2o ground, where R is the desined ingut bermination valse, Otherwes, | may be it 25 2 ro-conned (NC).

The selected design’s timing has not been verfied with noneded sk B2 locstiors:

| Sellect Z00 pan loeations TI0 st be e 60 3 berded 0 e Dachinge, but e shald be s beed Eraes esremetd 1o e =
this piny (ro-connext).

The salacied design'’s timing has not been verified with non-deful 110 locstions.,

| m“hmmmmmmwuumm-dmmdmmm

= ot msp ot Chgiseopa = uatie =
| Systen ek .
mm|b¢amm| 'nrslmidh| cpsd |[ et | gona |

13. YD _X—T [Next] 27U 7L, Ff% D~X— T [Generate] 27Uy 27 LT MIG 227
EAERLET,

14. MIG 37’75§$E§éﬂ7’:% AR EN 7z ipcore dir/mig/users_design/
rtl/mig.v CPLL BREZEEL, SP601 O 200MHz DY/ vy I E L AT A Jay

14
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¥ 28: Fa—rIT7L

ELTEEHLT,MIG 27 D 625MHz 7y 7 NAERSNADEAIZLET, mig.v TN
TA—L—fEERDIHICEELET,

localparam C3_CLKFBOUT MULT = 25; // 200 * (25/8) = 625 MHz
localparam C3 DIVCLK DIVIDE = §;

15. MIG a7 2 A AX = —hL, a~wU R gAML, EXIAKL FIFO ©»ruv”
(c3_p0_cmd clk, ¢3.pO0rdclk, c3pOwrclk) 2 1 2D Zavy (c3.clk0) kT 5
Verilog E¥2—/L mig dut.v ZBMLET, 2OF2a—R T IVIZEENDLFEML
72 mig dut.v ZEHTEET,

Flg2: TAMFDOER

1. mig dut A2 AZ L AEERET S Verilog 7 AN F £V 2—/L mig hw tb.v ZiBN
LET, ZOFa—hT/MCEENDEMLIZ mig_hw_tb.v 2 TEET,

ZOF 2—hFIT L TIE, ISim Tel A2y —/Lipb MCB B L USMBAEIICT 7R $ 5728
DT AN F (mig hw tb.v) Tel 2R (testmem. tcl) DfEEESNTWET,

T AN FIZIE, AEBAEVICEZ AT T — X &M T 5 input_data 7L A EAMEEAE Y
BEt AT T —Z & HANT % output_data TLAMNE N TWET, MCB Tid., 64 fED 128
YR U—RETOEZIAL/ AT LN —ANRNF R —FENTWET, AiOFNET, MCB
128 E RO G AR — e 1 DfEH T 5890 74K 2l — a3 LD T, input_data &
output_data DY A XEZIF I 64x128 BV MIFKELET, TANUFTIL, TAMUT
DIRTRA— B —ZARTET 5 test_parameters E 22—/ (params LWL R CA L AZ L L T—
FENTND) BEZRINTWET, RIZ, TNHDRTA—F—DFEH FIEEZRLET,

T AR FTlE, WLD0D Verilog X A7 NEFHRSHTNET,
clear_input_output_data : input_data 38X O output_data 7L A1Z 0 Z4F AL £,

compare_input_output_data(input nwords) : input_data 7L A& output_data 7L-A DT —
2@ nwords V—RZ L, R—EEZLAR—NLET,

use_walking pattern(input b) : input_data 7L A2 b =0 OFEIEIVF—F 7 ¥ R
HZ—2 b=1DEPARETH—F T U RE—UEEALET,

write_data(input start_addr, input burst_size) : input_data 7 L A7 burst_size 7 —K 43D
T =R EIBAEYDT R A start addr O EZIALET, £T7 —%% MCB LoE
EiAI FIFO A2 #—7 A A (c3_p0wr*) |[ZiEEL, TDH%a< K FIFO A& —
7z A A (3. p0_cmd ) IZFXALAT U RERELET,

read_data(input start_addr, input burst_size) : FFEEATY DT KL A start_addr 225
burst_size V—KR 4y D5 —HZ% output_data 7L AIZFHEAHLET, 9 PCB o=z~
R FIFO A #—7 = A A (c3_p0_cmd_*) IZFEAH LA~ RaR(E L, st L FIFO A
VA =T AR (3 p0rd*) NHT —FEFAHLET,

test_memory : input_data 7L AMNHD T —HEHE AT OFE EEICEXIA

F, FICFEIR 2D T —H % output_data 7L AU —R ANy 7L F4, AEVHEERIT.
params.StartAddress 31" params.EndAddress TIREL £9°, input_data 7L A IZFE A
T 57 —4 3% —%, params.DataPattern THEEL ET (0 : input_data DBAEDT —
AEfER1: Ur—F% 7 Basff, 2 vr—F2 7 U EHE ),

N—FRY9x7HALIaL—ay Fa—kRJTFIL : Spartan—6 A a2 bA—5—F LU F 2 R—K DDR2 AE!)
UG818 (v 13.1) 2011 &£ 3 A 18 H http://japan.xilinx.com 15




$28:. Fa—r TN & XILINXs

testmem Tcl 2~ R, params E=—/L® StartAddress, EndAddress. 3L\ DataPattern
BEREL T AT D run_test_trigger [ 5 & b7 /LU ET, run_test_trigger 12 5D H |
MYy VT test read write X AZNEENHEAL, FMBAEVIH L TEZIA LB I OFEA N
LT B 7oa NEITSIL, V=R Ay 7 LI L TR AEIIC T — 2D IELSEZIAEN
T2NEIDDFERINET,

FIE3: hRAZLFHIT7AILDIERK
THAVEOAYIRTYTEDET )=S0V T R IZHE|
ZOF a—R TNV TEREROIL, THFALEIRD 2 OO EITIHENHIZETT,

Spartan®-6 MCB # /ML CAMNBAEN AL Z—T 2 A AT HE TN —F 0 = T R4y, AR5
/O Lray 7 &8kl AT 7ayrO7 ) AL —RCEI{ELET,

ISim 2 LT HDL 7 ANV F CHEEh - 5my 7 A7 v 7 E# 47, 1Sim &=L —Ta
R EENTEBY A—F =7 #His Ia2l —Yay A Z—T A ANBAT A43I2T
ABLOIay 7 ARXUMNEZELET, TO7D, BIERE IR ERDET,

WO N—=F =T I2L—2aTO MIG T A ~D 7y 7 {is Fiika /L
T, =R THIH 2L =gy A A —T oA AT, 2L B BRI AR
NET, N—Fy=THH Iz —ary A X —T A AL, SP601 R—FK £ 27TMHz @
a—HY— ray |l E SN TE=Ialb—h ZaylEERLET, =I2b—h ZuvZid, TA
MU F D 3 clk0 [FHD 7y r A _UNMIRHEL, AN—RT7 =7 TEIfEL TV % mig dut ©
c3_clk0 AR —FZEREH L £3°, MIG 27 DI AT A 7y 7L, SP601 AR —K > 200MHz Z£H)

ey nbAERINET,
27 MHz ]
User Clock mig_dut.v
Emulated ]
Clock mig.v
I ————————————————
]
¢ : 3 p0 o clk
%
b eo-pEEmeE Spartan-6
FPizA
Clock y p 3 clkD c3 p0_wr_clk y LLh DDR
Generator - =mory —v|  Memory
Controller
ca_p0 rd clk Eloclk
Hardware | | = [e=====———————-
Co-Simulation

Interface C3_sys_clk_p = 200 MHz
Differential
cd_sys clk_n -1——|:| Clock

N—F Iz 7HALIaL—23> Fa—rJ) 7L : Spartan—6 AE!) AV bO—5—H L UF 2 7R—F DDR2 A€
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R—rZHNE /0 LU o7OYT(ZEYHT

I AR LFIKI T 7 AN (FAV 72D UCE 74 —=<vh) AL T, —RFo =T Wi 3=
L — g3 TEDR—RI FPGA IOB (2~ y 7957, HDL T AR FTE DR — Ml
THNERETEET, ISim 234 F1280, UCF 77 A /W& E£15 LOC fllf DR RS
AVET, LOC HillFID G E S TWAAR— ML, %95 FPGA I0B IZw 7 &L Ed, LOC
FRIDRRESN TWARWVWR =M, AR =7 Hil Il —Yary A —T A<y
FEN . HDL AU FTT I/ EATEET,

THALDTV—=F 0 = Ty eay I AT T H G ~O3ENL, 7av ) R— DO~y 7 )
FEIZIDRESNET, LOC HlfEMi AL C/uys R—1% FPGA IOB (Z<y 7§ 25L&, 2
DOray 7 THREBENLI0Y v/ I7V—F = Tl E ENET, 7ryy R—RIZ LOC
HHIDRESN TORWGES TANU T THIGNT D78y ARURRIEAELT-EEIC,
IN=RT LTI I —Tay A F—T oA RIVZOR—OEN N VENET, =
Dray 7 THEIESNDRY v 7iE, B ATy TSI EENET,

TV—=F = Ty eay VAT I X R b a7 L C R D CEMET
BDT,ZD 2 DDEA DB TOIaYT RAL DEINEDLYE T VA TR LEE 42
MBENRHVET, ISim N—FRU =T i I=b—ar0a A TiET A ONEIE
EHEINIRNDT, 2 DOy ORI O EELRLE T AL TN TEH L%
BIfEELTWET,

WDFEIZ, mig dut EY 2—/LDIER /0 I~y T ENDHR—RE, TANRF TS
HR—rERLET,

mig dut EVa—I)LDHR—FD R E|
TARF TSN SHR—b

S &R 1/0 [Ty TSshbR—k

mcb3_dram_we_n
mcb3_dram_odt
mcb3_dram_cke
mcb3_dram_ck
mcb3_dram_ck_n
mcb3_dram_dgs
mcb3_dram_dgs_n
mcb3_dram_udgs
mcb3_dram_udgs_n
mcb3_dram_udm
mcb3_dram_dm
rzq3 zio3

c3_sys_clk_p c3_sys_rst_n
c3_sys_clk_n c3_clk0
mcb3_dram_dq c3_rst0
mch3_dram_a c3_calib_done
mch3_dram_ba ¢3_p0_cmd_en
mch3_dram_ras_n ¢3_p0_cmd_instr
mcb3_dram_cas_n ¢3_p0_cmd_bl

¢3_p0_cmd_byte_addr
¢3_p0_cmd_empty
¢3_p0_cmd_full
c3_p0_wr_en
¢3_p0_wr_mask
¢3_p0_wr_data
c3_p0_wr_full
c3_p0_wr_empty
c¢3_p0_wr_count
¢3_p0_wr_underrun
c¢3_p0_wr_error
¢3_p0_rd_en
¢3_p0_rd_data
¢3_p0_rd_full
¢3_p0_rd_empty
¢3_p0_rd_count
¢3_p0_rd_overflow
¢3_p0_rd_error

N—FDxT T
UG818 (v 13.1) 2011 &£ 3 A 18 H
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MIG ¥ — 2k, o7V UCF 774V ipcore dir/mig/user design/par/

mig.ucf WEKRINET, ZOF 22—~ T TIL, ZETr 7L —hEeLTERAL T, N—

Ry =T iRl —var OB AZ MK T 7 AV EERLET,

1. ipcore dir/mig/user design/par/mig.ucf % mig.dut.v 235 £N5 ISim 71
I T 4L IMIZat’—LE T, ab’— LT 7 AL D4 Rl & mig dut_hwcosim.ucf |2
EHELET,

2. mig_dut_hwcosim.ucf 7 7 A /L Z R D EHIZ SP601 AR —RFHIZZE T L F9, TS.SYS.CLK3
@ PERIOD fl#9% bns ICEELET, ZOF 2—RI 7L TiL, SP601 @ 200MHz D7
By VAT A Juy L THERALET,

TIMESPEC "TS SYS CLK3" = PERIOD "SYS CLK3" 5 ns HIGH 50 %;

c3._sys_clk.n @ LOC #il#% K16 12, ¢3.sys_clk p @ LOC ##9% K15 |[ZZEH L. SP601
DO EYY Tl —FHESEET,

NET "c3 sys clk n" LOC = "KIle6";
NET "c3 sys clk p" LOC = "KI15";

3. ISim N—RT=T7HHHT =L —ar OB T T mig_dut_hweosim.ucf 7 71 /L & 28
BLET,
ROHIFKICTHEE S ADIRANZT AV — R L7 2B £ ZAU, P77 ' a—
AP AN=RY =T B ol —ar Ficar S L SNABIC mig dut 3T v/ 8 —I2E
ENLNHTY,
NET "*memc? wrapper inst/mcb ui top inst/mcb raw wrapper inst/selfrefresh mcb mode" TIG;

NET "*c? pll lock" TIG;

NET "*memc? wrapper inst/mcb ui top inst/mcb raw wrapper inst/gen term calib.mcb soft calibration top inst/

mcb soft calibration inst/CKE Train" TIG; ##This path exists for DDR2

NET "*memc3_infrastructure inst/sys clk ibufg" TNM NET = "SYS CLK3";
error, calib_done, 38X c3_sys_rst.n DOHfFI (i LOC) Z2 AT U RLET, 210D
(IT AR F THIE S ET,
#NET "error" IOSTANDARD = LVCMOS18 ;
#NET "calib_ done" TIOSTANDARD = LVCMOS18 ;
#NET "calib done" LoC = "B2" ;
#NET "error" LOC = "A2" ;

#NET "c3 sys rst n" TIOSTANDARD
#NET "c3 sys rst n" LOC = "M8" ;

LVCMOS18;

AE : mig dut E® c3_clk0. c3_rst0, c3_calib_done, ¢3_p0_% R — k7 AR FTHill {H)
SNHOT, fRHINTWERA,

FIE4: N—F9zFBAIAL—aVADOTHFAOOaAINIL

T AN F e H AL DK T 7 ANV EAER LTZ6, 1Sim 2 A T2 LT, T A& —
Ry =T iR 2 —Tar Aicar )AL LET, 2L, Project Navigator TF A2 D
BRLIEAV AL ATAN=RY =T i 2 — a2 31— W T HEFETTEET,
BIRLIEA LV AR ALF NN EENE Y T E 2— /UL, ISim ¥ Ial —arBElann—R

N—F Iz 7HALIaL—23> Fa—rJ) 7L : Spartan—6 AE!) AV bO—5—H L UF 2 7R—F DDR2 A€
18 http://japan.xilinx.com UG818 (v 13.1) 2011 &£ 3 A 18 H
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=7 THHRV Iz —varanEzd, oMo a—NiE, V72T Ty Ialb—ua
vENET,

1. Project Navigator @ [View] ~XA > C [Simulation] &4 12 L £, [Hierarchy] ~A T
[mig inst — mig_dut] A2 AX > A% 427V, [Source Properties] 27Uy 7L E7,

BT 15F Propect Mavigabor (M.53d) - C:\Tutorals | mig_sp6d ] mig_sp6Dlcke - [mig_wrapperv] =181x]
[F] Fe Edt Wew Projct Sowrce Process Took Window Layout Hep =[5 %]
DR lanixme|lr-rAB AR AIEE SIL=1e]9
Design cO8x 4 300 timescale 1ns/lpa a
(1) | Wew: = {13 implementaton [ Sevulation . 2
;Lijlm"“*" ;I = 5 ?odp].f mig_wrapper #
4
[gi] | erarchy | " % | paramster C3_P@ _MASK SIZE = 185,
= =] mig_spéa1 6 parameter C3_P8 DATA PORT SIZE = 128,
nun B O mofshls-2oegids T parameter €3 _MEMCLK_PERIOO = NE88,
T &[] mig_hw_tb =2 8 parameter C3_CALIB_SOFT_IP = “TRUE",
ﬂ E - = mamspater C3_HST_ACT_LOW
a I i - mig ] Mew Source... eter C3_INPUT_CLK_TYPE
[¥] pavarns - test_parametsrs o] add soire.., ster C3_MEM_ADDR_ORDER
- eter C3_NUM_DQ_PINS
= I] Add Copy of Source. . eter C3_MEH_ADDR_WIOTH
wter C3 MEM_BANKADOR WIDTH
=1 4l e eter €3 MC_CALIB_BYPASS -
Ramerve
i | 3 Mo Processes Running
T | Processes mg_nst - meg_mrapper ks Compie Oroes £3_p@_cm
o G g 15m Smuator oy Setas Top Modde [2:2] €3_pd_cm
= Emar iGuide. [5:0] €3_pd_cm
o [25:8] €3 _ph_cm
File Path Display P pt c3_pd_cm
" t c3_pd_cm
Expard Al €3_p@ wr
Collspse A [€3_Po_MASK_SIZE - 1:@)] c3_pl_wr,
[€3 P& _DATA PORT SIZE - 1:8] c3_pl _wr
c3_p@_wr
3 nf t:'ﬂ
»
=
Ecit the properbes for tha highlghted source 1n3Cal 1 [Veriog

2. [Category] T [Hardware Co-Simulation] %31 %9, [Enable Hardware Co—Simulation]
F vl R A% A AT L E T, [Clock Port] % [c3_clk0] IZ5% L E 9, [Target Board
for Hardware Co-Simulation] % [SP601 (JTAG)] IZfXELF 9,

Category Lz thiz bo changs the salactad desion und's Hardwane Co-Srmulstion propertiss,

Desagn View Source File: [rnig_M-v

Hardware Co-Sinulstion

Include File References Property Name | Value
Enable Hardware Co-Simulation :F.'
Clock Port fc3clen
Target Board for Hardware Co-Simulation {spant gTaG) |
Enable Incremental Implernentation .F_'

AT AN—RYTHHL oL —Lal A A R — T LA A AL, B g
ok EET,

FAHPA L BN R = T 22— ar IS — a3V L7-5. [Enable Incremental
Implementation] Z{# i C&XET, N—FU =T il Iz —Tar AICRRENT-A
AZAMEDBRDFITTERSNRNG G ZOF T var A Il He, ~—FT=
T 2 —var HOGR. AV TIVA T —vary By AN — AR B AF T

N—FRY9x7HALIaL—ay Fa—kRJTFIL : Spartan—6 A a2 bA—5—F LU F 2 R—K DDR2 AE!)
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INFET, 2O T varEFH T VTN =T TUIalb—ar TS ETIER
SEHEL, HiIal—IaryTEET,

3. [Hierarchy] ~A> T [mig_ hw_tb] A2 AH L A% BN LU EJ, [Processes] ~A> T [Simulate
Behavioral Model] #4227 L. [Process Properties] #27U> 7L %9,

B 151 Project Havigator (MUS3d) - G\ Tutoriabslmig_spiolmin_spéilxise - [mig_srappeny] =10
[Fe €t Wow Pk Surce Procs Tess Wndw Lerout Heb - E- |
ID2He# .l ixme|lssBBARAITS #llF2s]E=-l§
.‘!"_"P".__._.._ = 1‘.5_"'_’_" i 1 timescale 1nsflps al
(| | wew: 4 ol § 2
..5.1= Benavirdl =] 3 mcdule mig weapper @
o %
[z} | Herachy | 5 parameter C3_PO_MASK _SIZE = 15,
— | o mg_se01 & | paraseter C3_PO_DATA_PORT SIZE = 128,
oo | B O nobsheig-2osgize 7 parameter C3_MEMCLE_PERTOD - 3008,
a|l © [E] g b _t o §  paraseter C3_CALIB_SOFT_IP = “TRUE®,
=+ - B mig_inst - meg_wraprer o parsmeter C3 RST_ACT Low - B,
ﬂ =Y g = P A 10 paramster :3_1!:PUTH|;|.IC_'WPE = “DIFFERE
[¥] pacems - tast_paramaters % 11 parsmeter C3_MEM_ADDH_ORDER = "f
12 paramster C3_HLM DO PINS = 1E,
= M1 33 parsseter C3_MEM_ADDA_WIDTH - 13,
b ! 14 parsmeter €3 _MEM BANCADOR WIDTM = 3,
= 15 parameter C3_MC_CALTS_BYPASS - W"
o Processes: mig_w_i | 18 input €3_pd_cm
1:.: - , IS S dater 19 imput [2:8] c3 pd _cme
o Behaioral Chedt Symibax [5:@) €3_pd_cm
1 merrrrrT—— [29:0] <3 p0_cm
3 pB cms
" 3 pd_cm
p 3 p@ wr
put  [C3_PR_MASK_SIZE - 1:@] €3_pl_wr.
t [CY_PO_DATA PORT SIZE - 1:8] c) pd_wr
0 <3_pa_wr
% it »E,ll

T St O pesgn [1] Fles | 03 Ubare | w
Ecit the properties for the haghiighbed process WA [y

4. [Process Properties] Z A7 1% iR+ 2 AT [Property display level] % [Advanced] (225 &
L %9, [Simulate Behavioral Model] Z7aEZ2ADO&R D7 a 8T 4% Z ELET,

[Use Custom Simulation Command File] : 4>
[Custom Simulation Command File] : init.tcl

[Use Custom Waveform Configuration] : 74>

[Custom Waveform Configuration File] : mig hw_tb.wcfg

[Other Compiler Options] : —~hwcosim_constraints mig_dut_hwcosim.ucf

[Sim 232l —arZBRtgd5& . nit.tcd A2V MR EFTENET, ZDOZZY Tk
1. testmem.tcl AZY RS Tel 2= 2K testmem % fit &+ IA B F 9, testmem.tcl
X ZOF 2—RNITNADEHED T TLIal —arZ2EITT50IEHENET,

mig hw_tc.wefg 7 7 AVIE, 2OF 2 —RI T VI HAZ ARSIk TEar 7 4
Fal —igr Ba—%RtLEd,

AR N—RU=T I = ar O D RZ LHIK T 7 A I,
—-hwcosim_constraints 47’3 ar THRELET, 2047 va it HIEDLEZA
Project Navigator GUL IZ7° /37 4L TEHENTWRUWOD T, [Other Compiler
Options] THREL£7,

N—F Iz 7HALIaL—23> Fa—rJ) 7L : Spartan—6 AE!) AV bO—5—H L UF 2 7R—F DDR2 A€
http://japan.xilinx.com UG818 (v 13.1) 2011 £ 3 A 18 H




& XILINXe Fa—kY7 L

b
o

B 7 Process Properties - 15m Propertbes

Swch Name Propesty Name | value |
Use Custom Simulstion Command File |7 |
| Custom Simulation Command File ikt |
roremental | Increrental Complation I i
nodebug | Comple for HOL Debugging 7 |
| Use Custor Proect Fils |— |
i Custom Project Flename |
| Rours For Specfied Tme ] |
| Sirulation Fun Time 1000 |
| Wanvefarm Database Flenams | CxfTukorialsjmig_spél fméa_w_th_tsim_beh.wdb ad|
Lipe Custom Wavefonm Configuration File [ |
| Cusstom Waveform Configurahion Fils lm_m_tb-wcfg o
| ther Compder Cptions | hwrcosim_corstraints mig_hw_th.udf i
sargecheck, | value Range Chedk = i
4 | Specfy Search Diectories for Tncude. | L] _1-__]
4 .ﬁpﬁ?'ﬁeﬁwmrommm | [
|Specty Top Level tnstance Names | work.még_bw_tb :
Property display kevel: [Advanced =] ¥ Display switch names Defauk |

0K I Cancel I e L

mig_hw_tb A A% A® [Simulate Behavioral Model] 7t 2% 7 V707 LTy
Ral—yarEFTLET,

N—FRY9x7HALIaL—ay Fa—kRJTFIL : Spartan—6 A a2 bA—5—F LU F 2 R—K DDR2 AE!)
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Fuse A<k 542 Y—IILDOER

[Sim =2 73451 %, Fuse 2~ R 540 V— L TCRBITXET, B8RV 7 =T 32—
vary 7a—LRERIZ, TRVl Ty AN THAL O ALY a— v BXOWL TS
TATFVRTAT FURRFE AR E DB HAE R EL T, Fuse ZFEITLET, N—FRy =T i
Ralb—varHICT VA 2o V351203, ISR T B BERETHILENHET,

fuse -prj <project file> <top level modules>
-hwcosim instance <instance>
-hwcosim clock <clock>
-hwcosim board <board>
-hwcosim constraints <constraint file>
-hwcosim incremental <0][1>

—hwcosim_instance : /N—R7 =7 CTHFHLI2L —2 a3 THEODICA L AA L ADTFEE

W S Az EL £,

~hwcosim_clock : A2 AR AD a7 A TTDOR— NI/ ELET,
- ey ATy TE O Iay T, T AT THIE NN E T,

- BEOI/ay ERERTLT YA TIE, 2O T ary ThmE Dy ay 7 &2 E
L. ISim Ti =l —rarBpEbInsIoicLEd, 2ofthoray s R—RX,

WHOT —4 RN—he L TRBEINET,

~hwcosim board : il =L —a AT N—RU=7 R—FEEELET, 7
THIVETIZ IRD 2 DD Spartan®-6 R — RNV R —FI L TVWET,

- spb0l-jtag : AV Z A SP601 R4l 7T h 74— A
- spb05-jtag : AU Z A SP605 R4l 7T h 74— A
—hwcosim_constraints (7> a ) : N—FRU =7 Iz —ar HITA L AZ A

AL TYVANT DI DBIMGRIE G T D AX LK 7 7 ANVERRELET, 20D
HRKZ7ANTIE AV AZADE DR = 24 G 1/0 £2idruyric<vy 715

MHIEELET,

—hwcosim_incremental (47> g3>) : Fuse CTRIFAKINI-NN—RU =TI
L—yay By hAN—2EBRIHL AT VAT —vay 7a—%AXy 7559

BELET,

72z, ZOF2—RIT D EMAC TH AL 22 (LT 512i%, IROIIHCaw R T

ANIASILT Fuse ZEITTEET,

fuse -prj mig hw tb.prj mig hw tb glbl
-L unisims ver -L secureip
-0 mig hw tb.exe
—hwcosim_instance /mig_hw_tb/mig inst
-hwcosim clock c3 clkO
-hwcosim board sp60l-jtag

-hwcosim constraints mig dut hwcosim.ucf

FIE 5: ISm /N—FOz7HAIaL—arDET

[Sim A RATTHARINDT I2b —2ar FETT7 7 AVIE, ERRY T 2T vIal—
arBIXUON—RY=THHI I —ay Ta—O 5 TRERCHE ] T E, v
AINVHET 9 BL. Project Navigator 2L I=alb—aRIT77 A/ GUI E—RTH

fTenEd,

N—F Iz 7HALIaL—23> Fa—rJ) 7L : Spartan—6 AE!) AV bO—5—H L UF 2 7R—F DDR2 A€
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N=R TR IaL — v a \EIRIN =AM AF A, [Instances and Processes] /X
e B 7 CRSUET, AR =T AL RS AE R BE, ZONIE 5B
SOV TED 2= N a2 —FTHILITEERA,

I 15im (M.53d) - [mig_hw_tb.wcfg]

@ File Edit Wiew Simulation Window Layout He

ID2E| & 0X® @ ¢

Instances and Processes 08 X
FREEF R EE
Instance and Process Mame | Design |2
ﬂ mig_hw_th mig_hw_
Fix) dear_input_output_data mig_hw_
F(x) compare_input_output_data  mig_hw_
F(x) use_walking_pattern mig_hw_
Flx) write_data mig_hw_
Flx) read_data mig_hw_
F(x) test_memory mig_hw |
4F zio_puldown3 PULLDO'
ﬂ rzq_pulldown3 PULLDO!
: i mig_wra
ﬂ params test_par
(3 Initial_90_0 mig_fi_lj
1| | y

%Insiﬁnces and Pro.. Memory | ﬁ% Source I

Yab—rar BT ORI N Ry =T i o —ar ARSI Ve R AR
J— AT FPCGA N7l I LEZET, ISim @ [Console] /SR VIZ, B hAR)— A& KT
o0 —RHCHHIE%E T Ayt — TDownloading bitstream, please wait till status is READY |
MNFRENET, FPGA N 74Xzl —ar&hbé, EvhAN —ADF T a—R N5
TL, a2l —ar DN TEZZ %R T Ay — [Bitstream download is complete.
READY for simulation | NFERENET, ZORE T VY7 Ix=T 32 —3ay 7a—LbqE
FRIZ, ISim GUI T 32l —ar 2 EITTEET,

FTTAMUFITEIY cdsysrstn FHBT =S T AT LN EYRSiL, AEY F¥
V7L —ay Zae ARG L £ T, ISim @ [Console] /SR /MTIRD EH7p Ay —Th3Fk
RENET,

### System reset done
### Memory calibration done

reset (§ B NT 4T —FEITZERIZ, c3_calib_done 1§ 5 2% Low 2>5 High IZBBELET, =
UL, AR ¥V 7L —Tay TaERARN—RU 2T T7 /L A =R CETINLENHTT,
F¥ T —ay b REY TR 2T TUIal—alr b8 bo LR N0 ET,

N—Fz 7B IaL—>30 Fa—hrJ 7Tl : Spartan-6 AE!) AV FA—5—H L UA 2 7R—K DDR2 AE!)
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[ 150 (*1.534) - [mig_bw_thomefg) - [D]x]
Gol Fle Bt Wew Srmistion Window Layout Help - ® x|
ID23A ]l  Ox® wadEs 0= 2,0 ~L 8 A Rt & »

Irstances and Proces., + 0O & X Ohjecs w05 =
IF; - Sinulation Objects for mg_.
@[ Plaf@ ] ») Senche o,

Instance and Process Mame 2|
i ey _hw_th
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