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Trrrary - a—%TA K| BXU [DDR B & f DDR2 SDRAM EEfED
YhU—F - 2= HA R EBRLTLEE N,

s HEE AT 7 u=Uy BRI DI, BB A - A
VI Tr—AEFEO MY T LAV YA CERERT AR, &
I ba—FTHA I 7 %ML, LogicLock™ 71y 7 NIZHLE
LTBLIENTET T,

KEMREa Y o —F F7213 ALIMEMPHY A4 77> 273 a>r &y 3a
=23y - 77 ANVEERTEET T, KIS, HEAEY - 487 z2— A%l
2y 3a2b—=—2ary35n0.H50VETHFA YHOTRTOAEY) 4 V¥ T x—
AFEODLTAMNYFEERTLZENTET T,

AEY AV ITz—ADYIalb—T 3 iZ20nWTiE, [DDR B X U DDR2
SDRAM #EfEa >y ha—F - 2—=HHA F| O [T Bl I2Lb—av]
DI F 721Z[ALTMEMPHY A #' 7 7 » 7 ¥ a ¥ - 2—H% 4 F O ALTMEMPHY
Yial—varv] OEESHEL TR,

DLL OHEBHLEDA > X452 Z1L

a¥ hu—7% DLL 2#E 7T 5%EI101d. M3 1IRT &9 12, DDR2 SDRAM
High Performance Controller MegaWizard Plug-In Manager @ PHY Settings "X —
2 ClInstantiate DLL externally + 7'> 5 Y 54 Y27 2T\ 5 T & %R L T L
ZEe ZOF T a ik DLLERATHEA 25 72— AHLTF 2y 7
FHLENRHY LT
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3. A PO—SODLL H£AZFEEICT 5778 DLL 24451 X2 1L

= MegalWizard Plug-In Manager - DDR2 SDRAM High Performance Controller

“ DDR2 SDRAM High Performance Controller

Version 7.1

Documentation

Memory Settings » [PHY Settings | » Contraller Settings
rAdvanced PHY Settings -

|:| Usze dedicated PLL outputs to drive memory clocks

Instartiate DLL externally

rAddrezziZommand Clock Settings -
Clock phase: |QD v |

Dedicated clock phasze: | |

Board Tiring Paratmeters
Eioard skew: | 20 ps
rAuto-Calibrstion Sirmulation Options
@ Calibrate using a single DG pin only to reduce simulation time (recommended)

O Calibrate using all DG pins to tmatch the hardware behavior exactly

Cwvill result in much longer simulation time)

(3] Info: PLL will be generated with Memary clock frequency 266.7 MHz and 24 phase steps per cycle

Cancel || < Back || Mext = || Finish

" e I NOI—5D( YRS Y A{LIIOWTIE, [DDR 5 £ O DDR2 SDRAM Fifkft
Y bO—T 2P R ABRELT S,

hy 7 LX)V T77A4NVTC, HLwvw/vhd 77 A VHATDLL 24 Y A% VA
LT 2LERHD E3, K412, 267 MHZz B)fED v 7 7 A VNOBIZR L F 5,
DLL &, MegaWizard Plug-In Manager 7535 Z LI TE A,
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4. 267 MHz BifE DLL D1 > X4 > X1t

module alt mem phy stratixii dll (
dll ref clk,
dgs delay ctrl
)

input dllireficlk
output wire [5:0] dgs_delay ctrl;

parameter DLL DELAY BUFFER MODE = "HIGH";
parameter DLL DELAY CHAIN LENGTH = 10;
parameter MEM IF | CLK PS_ STR = "3750 ps";

stratixii dl1 # (
.delay buffer mode (DLL_DELAY BUFFER_MODE),
.delay chain length(DLL DELAY CHAIN LENGTH),
.delayctrloutimode ("normal"),

.input frequency (MEM IF CLK PS STR),
.jitter reduction ("false"),
.offsetctrlout mode ("static"),

.sim loop_delay increment (144),

.sim loop intrinsic_delay (3600),
.sim valid lock (1),

.sim valid lockcount (27),
.static_offset ("0"),

.use_upndnin ("false"),
.use_upndninclkena ("false")
) dll (

.clk (dll ref clk),

.aload (1'bO),

.delayctrlout (dgs_delay ctrl),
.offsetctrlout (),

.dgsupdate (),

.upndnout ()

Stratix Il 7754 ACDLL LT — F 1, 2. /33 CEMESE L84, 72
I Stratix III 7754 AT DLL JB#EEE—F 4. 5, F/oidk 6 “C?)Wl—ét%) EE
DLL_DELAY BUFFER MODE % HIGH IZZ5E L £ 9, £ DMOBEIZIZ. LOW (2
WwELET.

AEY) A VFT—ADr Ay Y - L— & LTH)BEEOREETE— FIIK
9% DLL_DELAY_CHAIN_LENGTH Df# 22\ Cid, Stratix I, Stratix II GX.
Stratix III, ArriaGX DN K7 v 7D [DCBLWVAAL v F ¥ 7| OFE* i
AL TL72& v, MEM_IF_CLK_PS_STR Ofii& LT, A€ - A ¥ ¥ T x—
ADRM (B4 ps) ZFEELT T,

15
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DLLA YAZ VAR RXEY - 4 2 F T2 —ANERTHEE, WA 25 T2—AT
DLL ® dgs_delay ctrl ii/Jf§%5% dgs delay ctrl import fFo~HfiL
F9. DLLICOEMES O v 7 BSLETY, —#IZ, Bl oy 21k, —HDXE
) AYY72—ADmem_clk 2x FBHICEHRINT T 2070y 7id, A%
Vezuay - L—bERUEERTHZLEN DY 3, DLL 250845 1 ~
AL LT H 7223 T & EWT S B DDR 3 & U DDR2 SDRAM & i%RE T
> 10— 7 MegaWizard Plug-In Manager 1%, d11 reference clock &I
naMIfEsx2ERLET. TOfEF5% DLL €Y 2—)V® DLL AJjZuav s
dll_ref clk EX~ETHI LN TEET,

ls° Zoftoruys - kv b7—27 723 PLL 263 2 LB L0
Al 19 X=2 O [FHA x5 Al omhn] HdEde 2 &2
TEET,

PLLY7AOy Y HAFAE 7Oy Y - 2y 7= DOHAB

PLL 7 0y 7 iz MAT L5613, THFA V2 EHIEETLLENH D T
To INHDOEFIL, PLL O HFEIMEL T3

A AUIMEMPHY xF T v vav 7 A VEEE LRI
MegaWizard Plug-In Manager GUI # R 2 & 3T & EH A I
&, ZEHEFTH MegaWizard Plug-In Manager GUI Z < Z & 12X o
TEHEESNTCLEINSHTY,

ffHTELPLL 7Oy 7 MHEHEA 7Y a Y 3BEED D 5. RO 0FBE K
RLET,

n HEOBEs vy 7 TPLL Z34H

ZOF T a v, THA YNO PLL ik /NI L72WIGEE T, Do AEY - A
VE T = AEEIND Oy 2 HERET L 2o i R PLLAS
ORI SN T, Bffos2id, lTREL Oy 7 - 2y M =&
PLL B AECIG LTy AT A2 b, LA T L2 TE 4, oA
7 a Y&, Stratix II 7/854 A & Stratix Il /8N A THATAZ LN TE T,
512, TOFFEICHT S DLL & PLL Mo#EkEHz R L 9,
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5. 2fADA> PA-FH PLL HLVRET v Y - YOy 7 &R<«OBEELE Oy 7 EH#A

Memory Memory
AAAAAAAAAA] AAAAAAAAAAAL
6
YYYYVYVYYVYYVYYY DLL YYVYVYVYVYVYYVYVYYY
ALTMEMPHY (1) ALTMEMPHY (1)
phy_clk_1x
mem_clk_2x
write_clk_2x
1 PLL (2) résynch_clk_2x mem_clk_ext_2x
measure clk 2x
slave_resynch_clk_2x
slave | measure_clk_2x
AAAALAAAAAAA YY) A
YYYYVYYYVYYY A y A 4
Master Controller Slave Controller
FPGA
% 5 D

1) HMOXHICPLLZUy 7 %2dHTHLHI, YAY -2 =D ALIMEMPHY X 77> 7 a7 74 VeZBHLET,
AL—=7 3 a—=5OALIMEMPHY A #7727 av - 77 A VNTPLL% 71 t—7 V0L T,

() “YA¥ -3y bu—=IOPLLEZEELTC, AL—7 -3y bu—IOFRIMLEBHSAHIIZ2 M EENLEST, Hhray s
FAL—=7 -3 bO—FAEHTELLIIIVAY - 2 PU—-FPLLEEHELET,

COFETHETCXLEAA VY 7 o — A%E. HHAWEEZ PLL s 754
ZADOE U BIZE > THIRENF §, % 2 THHS N TWDS X9 12, ALTMEMPHY
ATy rya i35 loray 7 PR ETT, CK/CK#EFICER 7Oy
7 MNEFHT 25613 6 HLFEETT, —77., Stratix I PLL (&K 6 D)) %
FoZ N TEFEFd, 2, BEHZay 7 BT 2854, BB O
fbrzay 723 MEZ Oy 2 EF TRV EEZERL 4, CK/CK# E5 %%
ETL720ICEHsay 7 B EEbewEEIIE. 2203 2 kU —F (Stratix I
TOZORFRIIHTLHEAE) BTRLLZFRIMbZ 0y 2 202 LR TEFE
FTHHEZ Oy 7T ALESH D T3,

HardCopy II 7/ ANBATT L BR121d. CK/CK# B A O%AICHEH 70y 7 il
NOERPLETH D720, ZOFX Ty ary2fEATLILIETEEEA,
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by FERMNAOPLLARAKI0MHD 7 0y 7 %D Z & AT & % Stratix 11
TNA A TIX, W U PLL 2R OFEE{ILy oy 2 BXOBIEZ Oy 7 LT
53y a—=5% 3HECTHRHOIENTEE T, HDH WL, LU PLL B L OHIE
yay 7 FENOHRILr oy 2 EHHTLII P u—F % 5METHRHOZE
HTEET,

(&= RUErZay 7 2dHlT56 8253 a—3h67 7L
NBEAEY - TNA ZAHRE CEMR Y — B2 FFO X912, A= F2'L
A7 PENTWD L EERTLILENRD) T,

ML PLL CTH&I ¥ bu—J I L CTRRZHRLI 0y 7 2584E 385 L X
. YA% -2 bE—FDALTMEMPHY A #7727 a VIZATF— b - <
YUEBEMLT.MEPLL AR ENTWAZE I PE—FDF ¥ Y 7L — 3
VEAT IV a— VT LUENRSH) TT, HEs Ty 7 bIHEIN T LA,
Fx YT L= F5I L I—FRRETLT—E I L—Yar -adv s il
Iy 2 0%ERH Y 9,

(s> AU PLL T4 LZ#HRML vy 7128 LT, HEPLLY 3> 7 4
Fal—Tar -TavrEMATAILENFTEET,

s Z2uv2 -4y b7—=270&MIE, ALIMEMPHY X477 ¥ 7 a»
DAY T4y 27 - 70y 7L TORERITETT .

hiE, R4z - 3y VT =7 2 RMET AER LT T a v
TYo INHDOZUY 7 - Ay N T—=21F, AFY) A VFTz—A -0V 7
Ta ¥ bu—J OEREY, Stratix II 7734 A & Stratix Il 7751 2 TR EEZ: DQ.
DQS. CK/CK#, 7 KL A, a< ¥ FOEZEFOHEEIHEHEINET., 207
TariiowTid, FTHA YPIOEHTEHELCHML 3. K612, ZOTHITH
95 DLL & PLL HlO#HREZRL F 3,
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2007 %6 A



FHA LT BHFIDEM

6. B3 PLLHIPSHAHL

h334«0BEEE Oy V&2 FERALE24K00> A= - X 2Ty 77097

YYYVYVVYYVYY

Memory Memory
IVVVVVVVYVVYVY AAAAAAAAAAA
6
YYYVYYVYYYYYY DLL YYYYVYVYVYYY
ALTMEMPHY (1) ALTMEMPHY (1)
phy_clk_1x| resynch_clk_2x
Wﬁ{g g;E 5 measure_clk_2x
| PLLE L A PLL(2) T
measure_clk_2x
AAAALARAAAA YYYY

'YVYY

Master Controller

Slave Controller

FPGA

X 6 D
(1) HoOXHPLLZuvy 2%k

MT2EH1C. YA -3 a—=FO ALTMEMPHY A A7 72 ay - 77 A VEERLET,

)  FRPES LS ZHIZ 2 ol EFE L)AL =7 - 22 A —-FOPLLAZHLES, Hhruvy s 2 AL—7 -3

YO —IARMTEL LI

VA% -2y bhu—F5PLLE#EELE T,

THAIC
X179 Bl
FEY)

Altera Corporation
2007 £ 6 A

COFRTEETELRKAA ¥ 7 = — AT, FHTREZR: PLL i 754
ZAOE U BIZE > THIRENE T, L2230 M-I 00T 7R ENDL AE
V- TNA AN CEMR Y =V Ex2FFOX I, R=FH»PLA 77 FEhTn
LI ERMERTHLEDRDHY T3,

MegaWizard Plug-In Manager (%, ¥ 1 X ¥ ZHl#JH® sdc 7 7 1 )b, 1/0 Btk
O td A7) T, £33 ba—50 DQS/DQ 7' V—¥ ¥ il & Em L £
¥, TimeQuest™ (&, Stratix IIl and Cyclone Il 7/XA A + 77 I VI 5T
TANINDIAI VT - TFIAVIZh > TVWET, Quartus II T 2781 T2 X
D% A7 2wty 556, B LU MegaWizard Plug-In Manager % ffi o C
FEICHER LA I VT - LR=F - A7) 7 M) HA121E, TimeQuest
AIVT - TFIAFEALX—=TNT LLLE D H ) 3, TimeQuest ¥ 1 I ~
T TFIANEALX—TINTEHEXE, RORT v THFETLET,
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Assignments X =2 —7T Settings %2V v 7 L$7, Settings #1717 -
Ry 7 ANFIRENT T,

Category') A I T, Timing Analysis Settings % #R L ¥ . Timing Analysis
Settings X — UAFERENE T,

Timing analysis processing T. Use TimeQuest Timing Analyzer during
compilation % IR L F 3 (14 7iZSettings ¥ 4 7H 7Ry 7 A%RLET ),

OK%zZ1)v2r7LET,

X

7. TimeQuest #A4 3I>T - PFSAHYDA R—TIL

Settings - top

Cateqgany:

General
Files
Libraries
Device
[=]- Operating Settings and Conditions
- Woltage
Temperature
[=- Compilation Process Settings
Early Tirming E stimate
Incremental Compilation
[+ EDA Tool Settings
Analyziz & Synthesis Sethings

TimeQuest Timing &nalyzer
[#- Clazgsic Timing Analyzer Settings
- dgzembler
Design Assistant
SignalTap |l Logic Analyzer
Logic Analyzer [nterface
[#- Simulator Settings
" PawerPlay Power Analvzer Settings

Timing Analysis Settings

Specify whether to uze the Timeluest Timing Analyzer or the Classic Timing Analyzer as the default
timing analysiz kool The TimeQuest analpzer requires a Synopsys Design Constraints File (SDC)
containing timing constraints or exceptions.

i~ Timing analysis processing — =
* Use TimeQuest Timing Analyzer during compilation

(7 Use Claszic Timing Analyzer during compilation

Descriphion:

.Specifies whether pou want to use the Timeluest Timing Analyzer or the Clazsic Timing
Analyzer as the default timing analysiz tool. The TimeQuest analyzer requires a Synopsys
Design Constraints File [SDC) containing timing constraints or exceptions.

oK i Cancel
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FHA LT BHFIDEM

ADEWE gy 7 OREEEIFET S Y 7 LA sde AT 5 LEDRDH
DEd, £ PLL Az avyzid, by 7 - LN sde 7 7 A VPRICIROAT % ##
DPERBH Y T4,

create_clock -period <period in ns> <input PLL_ name>

Fy 7Ll sde 77 ANVOMIZ, £  E—FD sde 77 4 IV aEINT 5
LEXHY 5 (148),

8. FTHAUANZIL NO—FIZT 5 .sdc 7 71 JLDEM

Time!

- &gzembler

[+

Category:
General
- Files
- Libraries Specify TimeQuest Timing &nalyzer options.
: Device
2 Dperating Settings and Conditians SDC files to include in the project
3 Yoltage
B Temperature SDC filename:
— Compilation Process Settings —
: Early Timing Estimate File name | Twpe
i Incremental Cornpilation general sdc . Synopsys DES!---
S EDA Taol Settings coreS.-"m_l,l_s_ec:0nd_c:0re_for_bottom_phy_d_dr__tl... Synopays Des!...
i Design Entry/Sprthesis core2.-"m_l,l_flrst_core_for_bottom_phy__ddr_tlmln... Synopays Des!...
. Gimulatian corel/my_core_for_top_phy_ddr_timing, sdc Synopsys Desi...

; Timing Analysiz

- Formal Yerification
; Physical Synthesiz
- Board-Level

: Analyzis & Synthesiz Settings
Fitter Settings

Timing Analyziz Settings

[ Classic Timing &nalyzer Settings

Design Assistant
- SignalT ap Il Logic Analyzer
Logic Analyzer Interface
[+ Simulator Settings
PowerPlay Power Analyzer Settings Aszzociates a Synopsys Design Congtraint File [ zdc] with this project.

|~ Enable Advanced 10 Timing

|~ Enable multicormer timing analysis

Description:

(u]8 | Cancel

Altera Corporation
2007 £ 6 A

VY 794 A2 EEIT S E &L, Stratix II. Stratix II GX. Arria GX.
HardCopy II. ¥ 7213 Cyclone Il & 7 /N4 A% % —7 v b & § 554,
<variation_name>_pin_assignments.tcl 7 7 1 V% %17 L £ § . Stratix Il 7/ 1

DY \E. <variation_name>_pin_assignments.tcl % 1T L T I/O HIMEEE %
B L. & 51T <variation_name>_phy_assign_dq_groups.tcl % F4T L T,
QuartusII 74 v Z 12X BIELWEEDZDIZDQ BLUDQS Ky - V—T%
AHEAZ B AT F 97,
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ALTMEMPHY X # 7 7

7

ParEFERALUAEBEBOXAEY - (227 21— ADFRE

THLAD
mDIYAT |

THA ‘/0)

24 3
e

22

>

INHOEY - THA AV TR, KAy bu—J I L CHREDOT T 4V b
DEVEZEHEALES. HEAZ )T I2FEIT LRI, a0 ba—5DE V%
PHETH D LHIIEETLLENH Y E9, £ )12, Pin Planner. AT I/O
BHETHA A MEEIDLBTHIELTEET,

[[&  Quartus II Text Editor }IC Find and Replace #fg# fH L C. €%
DTN T4y 7 ARBEMTHIENTEET,

Pin Planner # iV C, ¥V OEBROMNEZE Y L TET,

Assignment ~EE) L T Setting * 7 ') v 7§55 Z &12L ). Device and Pin %
TV aryDVoltage k7 ¥ a T, 7HFA VT 74V hO /O BMERET S
ZEbTEIY,

I's Quartus I SIEFHIZTFHA v 2 A4 VTEDL L) I I/ON Y
72D OFRTRER E VBICERET L LESH ) 7,

THA ¥ &3 284 )V B1HiIZ . MegaWizard Plug-In Manager CTH 1 & 1172 .sdc
T7ANVEBETLLERHY T3, sde 77 A NVNT, K70y 7 I3EED
PLL BJICBEfF T s E 3, HSNA 70y 2983 H 5720, jloar ho—
TIHAYTA Y7 - 70y I hEZITWBET 7V A N) =03y bua—F |23t
FTHLR=bF 54307 - 22T INAT, 70y 7 OB ITEZEET L0
EhHD FT,

TRCD <variation_name>_phy_report_timing.tcl 7 7 4 VDITIZ % 5 L\
td 77 ANVEAER LT, QuartusIl V7 MY 2 7T A YADTRTHRXE
) AV T2 AT HIA IV TR LR FTEL LT H I EHTHE
TYo MOTNTD bl A2 ) 7 L ZIFOCHIH L bl 774 VEHET S C
ENTEET,

Stratix IIl 7734 A & Cyclonelll 7/ ATDAE) - £ X F T2 —ADY A 3
¥ TRHTIZ OV T, TAN 438: Constraining and Analyzing Timing for External
Memory Interfaces in Stratix IIl and Cyclone III Devices| & ZH L T 72&

Stratix Il 2> ba—F - FH A X TE V=N - FxTF By 13I07 -
II7—2BIFTIENDHNET. V- F - FXYTF YT LY A IV ERD
FELIGE THA N THAT2BIET = ¥ 2T T 20 L) £3 (2
VXA WIZE) L7z, Fitter report summary ? Resource ' 7 ¥ 3 ¥ [Z#if5 &
NEF)o F—VF - ¥4 LPEDHE, DQS/\Z BIES = A Y30 ISRRIES
TVBIZERMERLTLLE V. £ THRWHEIR, TCL 2 Y Y =V b5ROT
PA LA MEBEMLTLIEES

set instance assignment -name DQSOUT DELAY CHAIN 0 -to
<dgs_pin>

Altera Corporation
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R, £y b7 v 7 5 4 LA DYE . Assignment Editor N T Input Delay
from Pin to Input Register % 0 |[ZF%ET 5 A 2IBIEORE L D /A S WEIZ
FRETHIEIZED, DQ EU THDONTWBIEBIEF = f » 2HIHS 5 LENDH
NET,

FAMBIUTFLVRA/axy P A43I07 - T =DRELLEE. RO
ENWL NIRRT LIENTEET,

set_instance assignment -name CLOCK_TO OUTPUT DELAY 0 -to
<dg/dgs/address/command/CK/CK# pin>

FEHML S A Y 4 3 7 7 &R L W4, TOE Ot ~NFRBLL P 245 %
BELET, 72720, LIAIZEDITBREL L, m—IVF - ¥4 2ERDPEE
THIENDHY FT,

THYAVHNTEIA I VT - 2T —%5ET D ZEDOMORBIEIZDWTIL, Quartus 1T
YY) =R+ )= FORHIN—Ta & TEEZE W,

FHEAUHYA I Y TEMRLT L) BBE, Fm kLA Y3l
YA Y DFFFE A=K - A VHOUER S FHA Y - TO— % T 5
EHTEET,

k70— %Y % 728, Stratix EP2S90F1508C3 7 /34 A ZIRD A £ ) FfF
HEoboELET,

1o hu—F75267 MHz TEIfES % x72 DDR2 SDRAM DIMM 773 A
AL ETL—R

m 2D 3 bO—F 93267 MHz CTEIfET %5 x§ DDR2SDRAM 7 /8 A & A ~
77 r—A

3T RTHaryra—Ji, N"—7-L—hF- - EF—FTTIVF 5 DDR2
SDRAM EHfea > buo—S &ML 3,

s »N"=7:-L—Fbt-E-F&id, xE) -axbu—50r70y 7K
WAEY) - FNA ADERD 7Oy 7 - L— b D 1/2 DEEEHETH S 2
LERERLET, N—7 - L—1} - E— FTIZ. ALTMEMPHY 752 €
V-2 hua—=SERXEY) - TNAZADOMTT =2 NVFT LI A/
TYNF TV I ALT, 20DBEHOMTT — 4 kL7,
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THA L BID

PHY &

arsA—7

DER

24

/0 E > B DILE

%1 %5, DDR2SDRAM DIMM A » % 7 = — A3 124 ¥ 2 0LEE L, x8
DDR2SDRAM £ > % 7+ —A3# 33 UV 2B LETHZ 03000 1,
[Stratix I 78 A =Ny K7 7 JIZEEMENT WA X 912, Stratix IT 135K 9
TNV—TDx8DQS/DQ /' V— T % ¥EH . DIMM A ~ ¥ 7 = — AL FPGA O il
EOEELET, &5, QuartusIEY - 75 0 F1E, [JONY 7 31294 KV
BIUOL/ONY 274121020 H 5728, DIMM A » ¥ 7 2 — A&EN by 7 -
NI A P TEBLZEEZRLTVET,

I[/O/N>Y 27 7k 8I2I1E, FNEN100 AR E 5 RKROL—F /O bz, 2
A x8§ DDR2SDRAM 1 ¥ % 7 = —AIZL ) 1D 1/ONy 7 2 HT L &
NTEET, 72721, T4, x8DDR2SDRAM 1 ~ % 7 = — AH 2D 1/0
NV ZIZEREBEEND 20, 2MDA ¥ % 7 2 — ADHODHETWHETT,

. DIMM A » % 72— AETFNAZAD by 7 (1/ONY 7 3 & 4) IZEES
N5 EIZRY), — 11D x8 DDR2SDRAM 2~ b —J1X /O /N> 7 712,
HIZI/ONY 7 812, TNEFNHESINLZ LIZLD FT,

DLL & DRE

2MEDA VT T 2= AWTHFA VORMNLANZH L7200, TNHLDA V5 T x—
213120 DLL # 2HT 2 LEFH Y T3,

ZOBIDOYE, TINAADRNLIHE 2MWMOL I T2 —RFAY T4V 7 -
suavy 2z xEIEHLET (19 =YD 6),

DIMM A > % 7 =213V = A& M L TR W70 R IB (794 > B
Tl my_core_for_top.v) & L2 \WT 120D ¥ ¥ 7 x— AL LTERINET,

DLL #4506 4 Y A8 Y 2fbT 25+ T2 a v 2 flio T, 2 DR 201 v ¥
Tr—RA%ERLET, 7 A VB TD my_first_core_for_bottom.v (. MK *
DN AVI Tz A LCRAY T4y 7 - 2uy 2 &I T53 2 bu—J12
%0 EF3Mioa > bu— 7|21k my_second_core_for_bottom.v O X Hi AT\ T
wEg,

Iy ba—=5DA Y A% v Z{LIZOWTIE, [DDR 3 & UF DDR2 SDRAM &4 fig
gy ba—F - 2—HHA N EBRLTLLEE N,

s T ANEEZEZSPNVERLT B, by 7 - 7Tad s v OFT T F
VEFELTEKEarybu—gxElL 9,

DLL DA > X% > X4t

[DLL OS2 6 DA v A5 2 2] OIEICHES T, TNA ADR M AIZHD 2

ooy bo—JOMTHMY S DLL 24K L £7
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PLL 70Oy 7 HAODHA

TNWNAZADRPNLIZHL2DOAE) A VT2 =AM TAY T4 v 7 -7 0y
M THEEIFZ ML PO—FDORIL I— FOWL D)2 EH§ 5 MLFE)S
HNVFET, HHENALAY T4 v 7 - 70y 7 LTURKRD 4B T3,

phy clk 1x
mem clk 2x
write clk 2x

mem_clk_ext 2x

s 7THAYBlONvT 7 AVOHTEFRTOLEZEY & X1, Find whole
wordsonly * 7> a % F v/ LT [///] OMBELZITVET,

mem clk ext 2x 7 W v 7{5%(3.DDIO Z i L 22 W& 12 CK/CK#E 5 & 38
S B7200F 7 ay - 71y 7 TS, DDIO 2ffioTIhbnruy 55
EHRETILHEE. COETNOEREMEH I ZIFEETILEIHY A,
74 Y BITIE, DDIO %~ T CK/CK# 572 3EL TV E T, 27ZL. TO
FZIEmem clk ext 2x7 0y 7 fF I IO ELRTLOZEESEENTWE T,

I'S° ophy clk 1xE5E. by 7 LANUAEELTTTICT s ZAH— b
ENTVHLZEIEBRLTLEZE, oa >y b a—F~NAY T 1 v
ye-ruvriEROLTCwEay v a—SHTIE. TOEFIZOWTE
HILZEEHDTEA IODPLL HRAYF A4 vy - 270y 7% A
HALTWwWsaryva—5TiE, FTRHEATAIH I, ZoESoHNE
WD KN~NEETLLEN S 3,

verilog o TWATHA VDG Ay T 17 - sy s 2L Tw5a
v hrua—37 (F¥A ZBITIE my._first_core_for_bottom.v & ITIXNE§) NTIK
DNEZEFITLTLZE WV,

e #BAT7Ty7id v 774V LTHPRIGICEIE SRTwE 9§, .vhd
T ANINTBAT Yy FIHED) 2 EHTEE 3, VHDL SEDH
IO BIM LA R—= N FEHNR— N 2HONEES &
M DUENSLIEDNHYEFT, EHIZ, YIab—Ta VEIfEEE
ABWVEIICT L0, BMLHAEESMETEE ) B THHIZ, 7
WA VNIRF BT IV BIENMD S 2WE ) ICTLLERH ) T3,

1.  <variation_name>_phy_alt mem_phy_sii.v/.vhd T, IRZFETL£7,
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a. Replace the wire declaration for the mem clk ext 2x signal in the
<variation_name>_phy_alt_mem_phy_clk_reset_sii.v module with
an output signal declaration.

/17
//wire mem_clk_ext 2x;
output mem clk ext 2x;

/17

b.  <variation_name>_phy_alt_ mem_phy_clk_reset_sii.vE 2 — VAT
IR — FE5 mem_clk ext 2x #BML E T,

c.  <variation_name>_phy_alt_mem_phy_clk_reset sii £ 2 — )L -1
A% Y AN Tmem clk ext 2xfFHdOR—b-<vy X7 2BNL %
RS

d. <variation_name>_phy_alt_mem_phy_clk_reset_sii.v € ¥ = — L D
K= PFESYAPFNTimem _clk 2x 5% & write clk 2x E5 DAL
MESEHNESESTHERA LT,

2. INHOHNERDT 7 ANNED TF,

o <variation_name>_phy.v/.vhd
e <variation_name>_controller_phy.v/.vhd
o«  <wvariation_name>.v/.vhd

fioay va—=I0p6ru0y 25253 P a—FOFRTIKREFEITLET,

1. phy dkDESESEHDNSLANNEHL, KO7 7 A VAT, ATHR—
Py BHE. €51Imem clk ext 2x. write clk 2x, mem clk 2x D%
BElcdss~vy ¥y 7&Eml 3.

o <variation_name>.v/.vhd

o <variation_name>_controller_phy.v/.vhd

e <wvariation_name>_phy.v/.vhd

. <variation_name>_phy_alt_mem_phy_sii.v/.vhd
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2. ELI MoaY  a=IRLRY T Ay - 0y XA b
1 — J O <variation_name>_phy_alt_mem_phy_sii.v/.vhd 7 7 1 VAT,
REATILENPH ) 5,

a.  <variation_name>_phy_alt_ mem_phy_sii.v £ 2 — )VINT,
memﬁclk72x1§%}_’ writeiclk72x15%@@3%%5’%% aXyMILE

‘3—0

// Clocks:

// full-rate memory clock
/17

//wire mem clk 2x;

/17

//write_clk 2x is a full-rate write clock.
//It is -90° aligned to the system clock:
/17

//wire write clk 2x;

/17

b. I— Fassign phy clk=phy clk 1x src &
assign phy clk 1x src=phy clk ~“EHELE¥,

177/

//assign phy clk = phy clk 1x src;
assign phy clk 1x src = phy clk;
11/

c.  <variation_name>_phy_alt_mem_phy_clk_reset_siiv €3 2 — ) - 1
YAY Y ANT, F— P mem ext clk 2x BILE T,

d. <wvariation_name>_phy_alt mem_phy_clk_reset_sii.v £ ¥ = — )L -
R=bF - UAPBIVPKR-PFPESHNT, ANK— b mem_ext _clk 2x
ZBIMLET,

e. my_second_core_for_bottom_phy_alt mem_phy_clk_reset_sii.v
EYa2— VA T.mem _clk 2x.phy clk 1x. BIWPwrite clk 2x
DER-IVEFSEHNPOANINEELE T,

/17

//output wire phy clk;
input wire phy clk;
/17

f. mem clk ext 2xBHIIHNTIMBEESEIA L MILET,

Altera Corporation 27
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28

g PLLAYAZYAWNT, 10, cl. 2. B3PIy I HZET AL b
2950, FLREELET. INHO PLL I E 794 » ook
SCHERAT AL TCEET T Moy 7 E TN
<variation_name>.v/.vhd £ CTOWEL /-85 2 L ITEET L LEN
HYFET, Ko, ¥ AMN) =4 - aY ba—=F(ZxF 5 PLL D
ARy ZLERLE T,

9. AU ARY—L AP MA=FEDPLL A2 1L
my second core for bottom phy alt mem phy pll sii pll
(
.inclk0 (pll ref clk),
.areset (pll reset),
/// .cO0 (phy clk 1x),
/// .cl (mem clk 2x),
/// .c2 (write clk 2x),
/// .c3 (mem_clk ext 2x),
.c4 (resync clk 2x),
.c5 (measure clk 2x),
.scanwrite (pll scanwrite),
.scanread (pll scanread),
.scanclk (pll_scanclk),
.scandata (pll scandata),
.scandone (pll scandone),
.scandataout (pll_ scandataout),
.locked (pll locked)
)i

h.  <wvariation_name>_phy_alt mem_phy_clk_reset_sii.vE 2 — LA
T, I— Fassign phy clk 1x = mem clk 2x I XY MIL ¥
T o

Ky« LAV T7AILDER

Zarba—5%X10 OL)IEHETLILENH ) T3, bdf 77 A IVEMEH
THHAE. INH0T Y Fa—=F|ZR—=FPBEIMENTVEH, Ko - av
Fa—5DY RV - T ANEFERTALENHY T,
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THA B
X39 BHIHID
BN

TimeQuest # f 2 —7 )V L., 3O b=/ LTINTD sde 77 1V
ZEMLE T,

%3y bua—FIXEA D <variation_name>_pin_assignments.tcl 7 7 A VA3
WHENTVWET, SRH6DEY - THA U AL PTIR, £ hO—FITH L
THEBEOTF 7 AN MOE Y ZEFHLET. K 77 ANVHDOE L % EH L
T FDOaAy PO —SDEBEDO Y 7 LX) (10 0BITIET) 74 v
7 A top_ botl_, bot2_ 2"+ & F9) by T - LNV - T 7 A4 VHNDOY LIS
—HTHLHICLET. HIZ, THA YBHINOWL DDy - 7H A A2 b
DAFyTay bERLET,

11. FHAUBITOEY - PHI A2 b

From To /

Assignment Mare Walue Enabled
4P hatl_rnern_da[4] Output Enable Group  [720039649 Yes
4EFhakl_rnern_da[4] Location TOBAME_7 Yes
4 bat1_mem_dq[5] 1/ Standard SSTL-18 Class I Yes
4B bkl _mnemn_da[5] Qukput Enable Group  |720039649 Yes
L hat?_rnern_ras_n 1/ Standard SSTL-18 Class I Yes
L hat?_rnern_ras_n Location ICBAMK_& Yes
¥ batZ_mem_we_n 1/ Standard SSTL-18 Class I Yes
L bk 2_mnemn_we_n Location IOBAME_S Yes
L top_rmern_addr[0] 1/ Standard SSTL-18 Class I Yes
L top_rmern_addr[0] Location EDGE_TOP Yes
¥ top_mern_addr[1] 1/ Standard SSTL-18 Class I Yes
L top_rmer_addr[1] Location EDGE_TioP Yes

THALHD
= DYA @IV

set ck pll pattern

Pin Planner % i\ C, ¥ OEBEOMETEH Y 4T F ¥, Assignment ~FEE) L
T Setting %7 ) v 7952 &I2& D, Deviceand Pin 7' 2 » @ Voltage t
7varyC, FHEA VT 74V PO /ORMERET ST LD TETT,

THA VA& 334 VT BRI, MegaWizard Plug-In Manager (2 & ) AR S L
72sde 77 ANVEBETLZLENRHY T3, sdc 77 A IVHAT, K270y 7138
EOPLL HWICHEM T SN F S, SN L 70y 7 hB3H L7720, floar b
O—IDnbAYTA Y7 - 70y 2% WL YA MN)—L2Da Y ha—F
WHFTLLR=N - 54327 - A7 YT MNNT, 78y 7 OR#EMITEZEES
LUENHY FT,

<variation_name>_phy_ddr_timing.sdc Z F { B5&. A7 U 7 N3O T A& KB
LD—EELTTHA L AL FOFRY) DTS TS 2 EIFEZELTLZE
Vi 722U U VAR —A - T NA—TFDRY T4 v - 70y JIEERE
iploay ha—5hb A ENE 72D, ${corename } B w7 v A M) —
A3y NO—FOZATCERTLLEDND D F 3.6 2L ROLEPLETT,

*${corename} alt mem phy sii inst|clk|pll|altpll component|pll|clk\[1\]

30
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DB R

set ck_pll pattern
*my first core for bottom phy alt mem phy sii inst|clk|pll|altpll component|pll|clk\[1\]

Z T, my first core for bottom phy (&, 7 v 7A M —24 -2 b
_\—7_0)37%‘/6‘3_0

KEBRLET,

${corename} alt mem phy sii inst|clk|pll|altpll component|pll|clk\[n\]

ZZC.niE0. 1. 2. F7213 30 ${corename} (&t .sdc 7 7 4 VHNDEEDT »
TAM)—n-arbu—F - ATZTHEEBZFET,

RO2EHIIEET 2L EIH ) TH A

${corename} alt mem phy sii inst|clk|pll|altpll component|pll|clk\[4\]
${corename}_alt_mem_phy_sii_inst\clk\pll\altpll_componentlplllclk\[5\]

INHIE, Fx)TL—2a e VT Moy R SICLELRERIM Oy 2 &
WEZ Ty 7 Thblzd, ZRIIAETT,

I's 7 4 v ¥ %5 Standard Fit (R T 7 4+ — b) 1ZRR%E S, ol kg
WL THA » B Speed IZFEESNF T,

AJIPLL ¥ X ORBEERET 559 120 sdc 7 74 VEBINT 5 LEDF D
NET. TOTHA UEITIE, ROITEHDO T 7 4 ) general.sde ZEH L L7,

create_clock -period 7.5 top pll ref clk
create clock -period 7.5 botl pll ref clk
create clock -period 7.5 bot2 pll ref clk

=H A THA WA IV TEREEZMI T ERMRLE T, M3V EICIE, &
7Y T {ﬁj@ HEF = A Y HRBEMELIGHRL T H2VIERENNEHE->TLYAS %LU
A7 BB LR £
HREE
(&= 7%AYHNTIRTO <variation_name>_report_timing.tcl 7 7 1 )V
REOCHT d 77 A VEERT LI ENTEE Y,

12127 A N30 a >y va—S Oy 4 IV TR ERLE T,
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12. THA UBIDBRIES A I 2 TR

Info:
Info:
Info:
Info:
Info:
Info:
Info:

Info:
Info:
Info:
Info:

Info:
Info:
Info:
Info:
Info:
Info:
Info:
Info:

Info:
Info:
Info:
Info:

Info:
Info:
Info:
Info:
Info:
Info:
Info:

Info:
Info:
Info:
Info:

CECEBBEEEEEee CLeeheeeteeet cecepbeeeceee

-panel _name "my_core_for_top_phy MHimic (hold)™

Write

Address Command

Half Rate Address/Command
Qs ws CE

Read Capture

Warning: Read Resync
Warning: Core

Core Feset/Removal
Postamble
Himic

setup  hold
0.255 0.4368
1.245 0.910
5.0zZ0 0.595
0.445 0.69%9
0.1z2 0.578
0.213 -0.035
0.014 -0.035
0,267 0.173
0.267 0.628
0.441 0.000

Evaluation of Tcl script . /coreliwy_core_for_ top_phy report_timing.tcl was succeasful

-panel name "my_first_core_for_hottom phy Mimic (hold)™

Write |
Address Command |
Half Rate Address/Command |
D0% ws CE |
Fead Capture |
Read Reaync |
|
|
|

Warning: Core

Core Feset/Femoval
Postamble
Mimic |

setup hold

0.624 0.702
1.753 0.817
5.493 0,444
0.515 0.593
0.530 0.118
0.185 0.047
0.014 -0.035
0,267 0.173
0,329 0.628
0.014 0.000

Evaluation of Tcl script ./coreZ/wy_first_core_for bottom phy report timing.tcl was successful

-panel_name "my_second core_for_bottom phy Mimic (hold)™

Write |
Address Command |
Half Rate Address/Command |
oQs ws CKE |
Fead Capture |
|
|
|
|

Warning: Read Resync
Warning: Core

Core Feset/Femoval
Poztamhle
Mimic |

setup hold

(= R R N

L6118
L821
L6811
L5139
. 580
L1939
.014
L2687
L2598
i}

274

0.705
L8911
LGB0
. 754
L1168
-0.028
=-0.035
0.173
0.657
0.000

oo oo

Evaluation of Tcl script . /cored/wy_second core_for_bottom phy report_timing.tcl was successful

32

TEFEF. INefTH) L3k, ROITEMREL TS,

228 LIS,

GAM LERIELI A IV By T AV T—ADS
AIVTRWIZLTCWERTA, BRMLZ Oy 2835 A FI v 7 THAHIZD, Z
NEEDYAI VT - 25—TlEd ) THA, 727201, sdc 774 IVINTHERL
TWAHRIML / NT YA 8T A—F % EH LT, TOEREHIT L LN

set b [expr {$b plus d * 0.65 - $fpga RESYNC SETUP_ ERROR}]

ROTIE, LRRITOTD4TICH ) £,

set d [expr {$b _plus d * 0.35 + Sfpga PA DQS SETUP_ERROR}]
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THLUBIDEAI 2T

=101}

FT AN IDINT AL, 065 B L0365 TS, 7275, ATy r—Y/
ERBEDEMAEDEITH LTELWAS Y AR TIED ) THA, BEDA V¥
Tr— AR LTINS OB (G5 1.00 1274 558T) #ZESTL0ENH L
BENRHY T TOFTFA UHITIE. 32D TRTD sde 77 1 VHTHE 0.6
BI04 ~NEHTLE, by T AT —ATOFREILY A3 v 7O/
MR F9H, MBoFY A O TIERLLEPVEICR ) T3,

[0 2709437 Z7—IIRT D LS, LY AY % IOE 1D
35 (v b7 FER) 2, 72013 I0E 25 S5 (K—V K-
F A LER) ZENTEET,

1312, FHA VORI A IV TR EZRLE T,

13. THA UBIDERIE S 1 I > TR

y Info: -panel _name "my core_for_top_phy Mimic (hold)"™

y Info: setup hold

o Info: Write | 0,258 0.434

y Info: Address Command | l.l24 0,990

y Info: Half Rate Address/Command | 4.874 0,593

\i,) Infao: DOS ws CE | 0.408 0,687

y Info: Read Capture | 0,122 0.576

y Info: Read Resync | 0.16% 0,040

w Info: Core | 0.008 0,018

y Info: Core Reset/Removal | 0.13% 0.127

\%) Info: Postamble | 0,461 D0.622

y Info: Mimic | 0.443 0.000

y Info: Ewaluation of Tcl script . /corel/my core for top _phy report timing.tcl was successful

y Info: -panel name "ny_ first_core_for_bottom_phy Mimic (hold)"™

y Info: setup  hold

o Info: Write | 0.624 0.683

y Info: Address Command | 1.876 D0.813

y Info: Half Rate Address/Command | 5.593 0,553

y Info: DQE ws CE | 0.528 0.702

\%) Info: Read Capture | 0.5%0 0,118

y Info: Read Resync | 0.156 0.043

5 V] Info: Core | 0.008 0,018

y Info: Core Reset/Removal | 0.13% 0.127

y Info: Postamble | 0.13% 0.852

y Info: Mimic | 0,008 0,000

y Info: Evaluation of Tecl script . /corei/wy first core_for_bottom phy report timing.tcl was successful

y Info: -panel _name "ny_ second core_for_bottom phy Mimic (hold)™

y Info: setup hold

A Info: Write | 0.86l8 0.705

y Info: Address Command | 1.90% 0.831

5 V] Info: Half Rate Address/Command | 5.571 0,588

y Info: DQE ws CE | 0.53% 0.742

y Info: Read Capture | 0.5%0 0,115

y Info: Read Resync | 0.2l 0.038

o Info: Core | 0,009 0.018

y Info: Core Reset/Remowal I 0.13% 0.127

y Info: Postamble | 0.484 0.835

y Info: Mimic | 0.282 0.000

y Info: Evaluation of Tecl script . /cored/wy second core_for_bottom phy report timing.tcl was successful
Altera Corporation 33
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ALTMEMPHY X # 7 7

72 a EFERLEEBOXEY - (2837 1 —ADEE

LD

TWA ORI A I TR IR BE, = LN V32l —T 3
VOEFFLNER—F - TS VB OBENS T v - Tu—FEEITL Ik
NTEFET,

ALTMEMPHY X% 7 7 » 7 v a &2l LT, 7TIVT 7 FPGA % &ERESMED
AEN) AVIT2—ANA VI T2 —AEHLIENTEEIT TN ADT —
FFrFxIE, ESIZFPGA ZHEHBDOAE) A VT Tx2—ANA 2V F T2 — A
SELZIENTETT,

COFT T r—vay s J—HMIRTEHIC. ALTIMEMPHY A% 77> 7 ¥ 3
VT s RNAERfHo TR Ve =T - TA Y EART B RIS S
UiToMﬂMmﬂHYXﬁ7777?ay~?—& AV SRR e
0—F L LT FDY AT LB ASTEZRIRL T, 2h e ERIZEHET
BIESTHZENTEET,

W THAL D THBAEY - A 0¥ T2 — A5G LR EEET L, VAT
LDTHA L EMESRHLIENTEET,

EQETEEEE #6l2, COTTYr—Yay - ) — FOURETBEEETRLET,
xK6. HETEE

Bft& KFax b -N=Ya> EERR B
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