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1.3 Ri&. 45888
% 1-1 HAH TARF M HIATFHEIARTE . 48518 KA IRE X .
=11 Rig. 45018

ARG iRgTE | 20 EP

FIFO First Input First Output Jeidk S HEAF
P Intellectual Property FTR AL

RAM Random Access Memory BENLAE AR 2
LUT Look-up Table Ak &

GSR Global System Reset ENGEX XA
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® U FF GW2A-18. GW2AR-18. GW2A-55 %5 FPGA #4};
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DDR2 MC 5 PHY K4 bl 1:2;
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Gowin DDR2 Memory Interface IP 32 #f DDR2 SDRAM #(#fi i# % 533
Mbps. REKEN 4, W TEHFEN50%. REKEN 8, i TEMFE N 90%.

3.3 F5ilEF A

Gowin DDR2 Memory Interface IP jEid Verilog &5 S8, NMHATE =
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PRI DL an 3-1

fios, ARAEHA S = FPGA LN FIGIE, 590 E A E R .

* 3-1 BEFIAER

DQ WIDTH | LUTs REGs | I/O fuax(MHz) | ##F 2% | HEELH
8(x8) 1061 1009 151

16(x8) 1312 1365 231

24(x8) 1557 1721 311
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40(x8) 1845 | 2433 | 471 (256363'\:/"11 9 gwgﬁ‘;’g 7
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Gowin DDR2 Memory Interface IP FEALE KN 4-1 fion, FEAE
Memory Controller. Physical Interface &8tk & 4-1 #1 /) User Design &
FPGA w75 2 5 4hi DDR2 SDRAM 8 A BT #2110 F P it

[ 4-1 Gowin Memory Interface IP 514 &

rst _ ddr_addr
memory_clK_| FPGA ddr_ba
dk o ddr ck
addr ddr_ck_n :
cmd > ddr cs n ;
cmd_en ddr_ras_n |
User wr data ddr cas n.| DDR2
> MC/PHY - >
: > Memor Physical »

Design mask Controllt)a/r Interface Inteyrface dar wen | SDRAM
wr_data en, ddr reset n_
wr_data_end_ < ddr_dm ;

< cmd_ready _ ddrdg _
__rd data __ddr dgs |
; rd valid ; ddr dgs n;
< rd_end

4.2 Memory Controller
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Memory Controller #& Gowin DDR2 Memory Interface IP [ - Z & 5 1%
B, £ User Design 5 PHY Z[8]. Memory Controller #215k B A P80
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BORAIME S .
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HAE . Ay HhkiEHE A /O B A,
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AL

< > R DDR2
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A

Memory
Controller

A

A

A
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A
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4.3.1 MR T

I A 3= 2258 i DDR2 SDRAM _E HLJS WA AR #E o 75 58 BR
T WItG S #EZ J5, {55 “init_calib_complete” 2> IR AE iy, Fa7REEA
I 5E il o
LR

1218 JESD79-2F #ribritE, I H 5 75 % DDR2 SDRAMCHiHL Y DIMM)
AT, BIEEAL. PR, AT SR E & ZQ RUESEITTE.

4.3.2 HiRi@EE AT
S L 5 e P M A

4.3.3 ¥=HIBE AT
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Memory Interface IP AJ 528l L R Zhfg
DDR2 SDRAM #]4fi1k;
KiEHHE. A4
R
BT
o il
4.4.1 MiEk

DDR2 SDRAM W& i HEERAE A REHAT IEH S . 3e8fE. ik b
H 5 PHY &% DDR2 SDRAM BT WG HERRAE, WI4G4k 5E A5 IR [F1 4]
44k 52 b & init_calib_complete.

FIaa Ak S e TR P IR R AR e A5 5 A 4-3 s

3 VSR S P
FLf Lf LfF L6F LF LFLfLFfLf
init_calib_complete \\ /

142 REAMUSHS

F P aliEst addr. cmd. cmd_en 28 PR O R A Edr & St
e addr Ayt hkE i
e cmd iy A H i 1 s
e cmd_en N5 A{EREE S, AR

FERN A, H PO RS2 5B N 7E Rank. Bank. Row.
Column Z [AIfF/E—E I R R, EAR®IIH, %I Rank-Bank-
Row-Column [ AT S, FeF-hkJ7 ZanlE 4-4 fios. F P AER
o, SRR AL A I

4-4 Rank-Bank-Row-Column ISt/ R

A AlAAIAIAA
User nl e e 504l3 2 110
SDRAM|Rank Addr| Bank Addr Row Addr Column Addr

I PEst emd b 1H ] A E R a2 a3 4-1 Fis:
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4.4 EEIhRE

4.4.3 EHE
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#41cmd &

e cmd[2:0]

Read 3’b001

Write 3’b000

ER P g, a4 Hibik R 5 Z R 7 an &l 4-5 Fiw,
cmd_ready A= AP, R8s MC Al DA A 4, #r2 T LAAEA MC FIFO H15
# cmd_ready MNKHEF, ¥ MC BLl ek i £ .

2 cmd_en A&, HEF cmd 5 addr 520, #7E cmd_ready 7R HL
it emd_en 2 A, U emd_en. cmd 5 addr 7 4k 2R H £ cmd_ready
N, AR R & IEHAF A MC.

4-5 . S ERESHRFE

1 2 3 4 6 7 g g 10 11 12 13 14

clk LS. R N N N N D D N SO D G D AN

cmd CMD CMD CDM CMD CMD CMD

addr ADDR. ADDR ADDR. ADDR ADDR ADDR.

cmd_en

cmd_ready

FH Al P 1 wr_data. wr_data_wren 5 wr_data_end %55
¥ 5 $dE %4 Gowin DDR2 Memory Interface IP, 5 %525 kb P 5 2 %
i%%5 DDR2 SDRAM.

e wr_data }5 E i

o wr_data_en NEEIETRES [, 24 H Jym IS ROR S Bl A 2L

e wr_data_end f8/RFESHTRAKE T, 5B H B 1T 75 o5 H
E*/l\%/ﬁﬁ;

o MEHPHEIEF, 24 wr_data_rdy N PR, FoR MC AT RIS $
EiT

e 7t wr_data_rdy NKHCT, P KIE T S58dE, N wr_data.
wr_data_en 5 wr_data_end 55 54E%F, HZE wr_data_rdy A&,
W 4-6 AR,
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& 4-6 E¥#EIR O FE
1 2 3 s 5 5 7 8 9 10

clk Ff L f L f Lf 1L f 1L f1LFLFfLFf

cmd WRITE WRITE WRITE

addr ADDR ADDR ADDR

cmd_en

cmd_ready

wr_data_rdy

wr_data DATA DATA DATA

wr_data_en

wr_data_end

BHRIEEIE S oy IEIE Z AR 2 RN SO, il 4-7 B
o HHHELE A RN KL
o EAHRAEN NN E iy @ L AT KIE
o RN M 4 Ja K, ABS HdE R REIR A AN RE 2 I
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4 Yyfgdtiik 4.4 FEY)he
E 47 FEEA TERRRES HSBENFE
1 2 3 4 5 9
clk f 1 i) f o SN I N O N B D N
cmd CMD
addr ADDR
cmd_en
cmd_ready
wr_data_rdy
wr_data DATA
wr_data_en
wr_data_end
wr_data_1 DATA
wr_data_en_1
wr_data_end_1
wr_data_2 DATA
wr_data_en_2
wr_data_end_2
HF MC 5 PHY Ml tb Bl 1: 2, A ECE R KK E N BLS I,
HHHE P clk I, Wk 4-8 fias, H wr_data_end 5755 $iE 028
CANEIA R, DR B RS R
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filiid

4.4 EEIhRE

1.4.4 {E¥HE
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& 4-8 324K E 1 BLS M EXIERFE

clk o S R N T R NN G G NN B

cmd WRITE

addr ADDE

cmd_en

cmd_ready

wr_data_rdy

wi_data DATAQ A _DATA

wr_data_en

wr_data_end

P aliE P #2100 rd_data.rd_data_valid 5 rd_data_end 25 DDR2
SDRAM & [l {1 %545 .
e Uil rd_data i Al {1 d v 11 5
e i 1155 rd_data_valid e A 2om 1, HH AP, 5t
IR B rd_data A 2L
e i1 rd_data_end fE/~7E M HT R KK TPk M K i fs —H R, &
PN 2L
Y PSR 2 A HUIE I, K e HR A 13 A B b I A R R AH
IV e
4-9 MR R FRE

1 2 3 4 5 6 7 8 9 10 11 12 13

ck SN . IO N R N IO U N AU N O R IO O D OO I

cmd READ

READ X READ

( (
)
addr ADDR ()() ADDR X ADDR ()()

cmd_en / \ S

cmd_ready

DATA ()() DATA X DATA »—

rd_data

L~
= ==
—=

rd_data_valid

rd_data_end \\ “

55#ENEL, BT MC 5 PHY INEEEN 1: 2, 4H P EE %
KK N BLS I, 158 5 P clk B, Wi 4-10 Fioks:
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4 YyReHiA

an)
[a{ay

4.4 EEIhRE

4.4.5 Rl
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& 4-10 2% A BLS FhiEHiER R E

clk ¢ 4 4+ 4+ L+ L4+ L4+ L4

cmd READ )

addr ADDR ()()

cmd_en )

cmd_ready

rd_data { DATAQ

rd_data_valid

rd_data_end

Rl
7. DDR2 SDRAM 17 B 51 75 EE AN (PRl R CRAE SR A 5%, RIS
%L Gowin DDR2 Memory Interface IP J& #14:#)[n) DDR2 SDRAM 1% il #r
£4 . Gowin DDR2 Memory Interface IP [A][& trer B (8] P~ A2 Rl Hr a2, il
a2 re s, MC $UT e &G — /iS5 m4 )5, & PreCharge i Bank,
RIEHAT Refresh x4, RIFTHEAERA BRI
B RIF

F P al @ s 1 sr_req Kk HRET (self refresh) 153K, Bt DDR2
SDRAM #EA B RFME R . 72 5 R, DDR2 SDRAM £ H 3l kil 3 17
&k %], J7F Gowin DDR2 Memory Interface IP & i&RIH 154 .

Gowin DDR2 Memory Interface IP 7E 5%} DDR2 SDRAM [1] E il #r it
B, «FHPIREAES sr_ack, 7~ DDR2 SDRAM it A H Rl Fi .
A P RIF

FH P AT L ek 2k Tt e B i O P e, 754 “USER_REFRESH”
BB NON". H P AT B Zd it i D ref_req 1) MC $2 HlHTiEk, T
i emd 5 O MC R e @4 . KIEH P RIETEAH, ref_req 75
Se— MR B, STERRIFETTE S KIEE, MC &kt ref_ack 55, #F
SRR E T, W 4-11 R
& 4-11 B PRI E
ref_req / \ 3& \A&
ref_ack “ R\

I REE B E T RE 2 52 MC U i BEAE AT IR 4. fEREAT
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PURIETRRIERT, MC 20 5655 HOEAE AT I fr & 1R o P 2% F8 5 P
T 5 2% T 4 2 IR OBEL 38 G0t B teer L.

ERRBIAILT, P RE 2% LU T ASETHRIE, 44—k
SERER, ATKEUBIT teeo.  CL. AUREHITIN . tee %05, HLA
PR SEE I 1) 25t 6 ML 5, DR G PR P 9 6 25K B 24
e

tREFI - (tRCD + (CL + 4‘) X tCK + tRP) X nBA

FESCRRRIMh, % R BIER, FLP% % ¢ DDR2 SDRAM eyl
MRS PR DL SR BT R 0 1
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5 ¥ 1 51

im 151 3%

Gowin DDR2 Memory Interface IP [#) 10 ¥ I 413 5-1 Fizs.

%% 5-1 Gowin DDR2 Memory Interface IP #J 10 ¥ Q%1%

59 (AN 7714 EiiTBa
User Interface
addr ADDR_WIDTH Input :gjgf;\te ,rc’%%ﬁﬁﬁ ABH
cmd 3 Input A IEIE
& 5L RS -
cmd_en 1 Input 0: &t
1. A%
emd_ready 1 Output ﬁ%ﬁzﬁgﬁﬁMemroy Interface A] i
rd_data APP_DATA WIDTH Output B A TE
rd_data_end 1 Output Ezigﬁiéﬁﬁﬁtﬂ Hy—4ird_data
rd_datafi 55 5 :
rd_data_valid 1 Output 0: Itk
1. A%
burst 1 Input RE, FAEE0.
wr_data APP_DATA WIDTH Input B EEE
wr_data_end 1 Input ﬁiﬁiﬁ;&ﬁjﬁ%}iﬁﬂ%% HLHR
wr_data_mask APP_MASK_WIDTH Input Jowr_dataf HEiERE 5
wr_data_rdy 1 Output 151 HL P RIRMC ] DA 7 4
wr_dataffi g5 5
wr_data_en 1 Input 0: £
1. A%
sr_req 1 Input H il s K
sr_ack 1 Output E T N EE 5
ref_req 1 Input F P Rl K
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(B8] (A 77 18] i3

ref_ack 1 Output H P R NS5

clk 1 Input PN

memory_clk 1 Input ’EZ?@%EE%& lj%q]’ IRONPLLAE
I memory_clk APLL{ES SN, %

pll_lock 1 Input F#EPLLIpll_lock & i, 4n 5 /i F2 A
FIPLL, E:$#:1'b1,

rst_n 1 Input Bhrumim AN, IREAL.

ddr_rst 1 Output ﬁi}%lﬁgfég%ﬁ’ﬁﬁ%%, LR PRt

init_calib_complete | 1 Output VG SERRAE S

clk_out 1 Output )1;?; Bt g, SiE yMemory Clki)

ecc_err APP_DATA WIDTH/32 | Output ECCHE/R {5 i th

dbg_vectorl_out 3*DQS_WIDTH Output W 0, AE R 4 RE A S

dbg_vector2_out 2*DQS_WIDTH Output R 1, ACE PR s R R A

dbg_vector3_out 8 Output PR 1, AE R D RE A S

DDR2 SDRAM Interface

O_ddr_addr ROW_ WIDTH Output ;o/;gi%i)ﬁ(?ﬁiﬁﬁﬁé\)@olumnﬂﬁiﬂ:(ﬁ\

O_ddr_ba BANK_WIDTH Output Bankih i

O_ddr_cs_n CS_WIDTH Output ik, ARA R

O_ddr_ras_n 1 Output Rowhh ik 1% 5 5

O_ddr_cas_n 1 Output ColumnithikikiE (s =

O_ddr_we_n 1 Output Row 5 fii fig

O_ddr_clk CK_WIDTH Output {45 DDR2 SDRAMIKIN 41115 5

O_ddr_clk_n CK_WIDTH Output Hddr_ckd ik EZnE S

O_ddr_cke CKE_WIDTH Output DDR2 SDRAMI £ G125 =

O_ddr_odt ODT_WIDTH Output W AEAF 5t F BEL 8 )

O_ddr_reset_n 1 Output DDR2 SDRAME fiifz 5

O_ddr_dm DM_WIDTH Output DDR2 SDRAM¥#E 5t il 7 5

10_ddr_dq DQ WIDTH Bidirection DDR2 SDRAMZ ¥

IO_ddr_dgs DQS_WIDTH Bidirection DDR2 SDRAM# #5418 (5 5

IO_ddr_dgs_n DQS_WIDTH Bidirection 5Hddr_dgsH i EZ 055
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Gowin DDR2 Memory Interface IP 7] 5Z%f DDR2 SDRAM #&fF, H /'
Y5 ¥ TR AL E Gowin DDR2 Memory Interface ) &N ASHUS N F

28, BARSH IR 6-1 M1k 6-2 fis.

% 6-1 Gowin DDR2 Memory Interface FE#SSHHEIR

B i Eiiip% priL|
DRAM_TYPE pe i et DDR2;
DRAM_WIDTH DDR2FFiDQE & 4,8, 16;
ARPRCMOMO iy s 4 1T, 2T;
nCK_PER_CLK EFYEMC%DZIEHHWF =4 2.
nCS_PER_RANK | #3/"Rank CS%i & 1;
APP_ADDR_WID | 4y oo RANK_WIDTH + BANK_WIDTH
TH AL + ROW_WIDTH + COL_WIDTH:;
BANK_WIDTH N AE-BANKHEHE T8 H#EDDR2 SDRAME: i #%
CS_WIDTH CSH % fR#EDDR2 SDRAM:: i %
RANK_WIDTH RANK3H 1 55 E;inglegmm rankagf, JLE
ROW_WIDTH DRAM ROW it} 5 & HRIEDDR2 SDRAMI: A ik #%
DM_WIDTH EAETT U A DQ_WIDTH/ DRAM_WIDTH
. DQ_WIDTH=DRAM_WIDTH *

DQ_WIDTH DQIE 53 DOS WIDTH
DQS_WIDTH DQS/E 5 % i DQ_WIDTH/8
BURST_MODE RRKE “47, “8”
BURST_TYPE EN R E R E A E “Sequential” “Interleaved”

“150”: 150
RTT_NOM Nominal ODT#{H “75": 75

“50”: 50

Multiple-RANKH i -5 5t
: % “OFF”: RTT_WR disabled.
RTT_WR HHyDynamic ODTINEE | 155 270/
T Single-Component “60™ RZQ/4

it RTT_WRZK;

APP_DATA_WIDT
H

REVAEFAREE /o A=l 4

APP_DATA_WIDTH=2*
nCK_PER_CLK * DQ WIDTH
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B A I

,_?EP_MASK_WID FH P 2 LMk 2 5 s ?EP_DATA_WIDTH/DRAM_WID

USER_REFRESH if’% U B AR “ON”, “OFF”

DBG_PARAMETE | ;o 5 " 000/001{0;0/01;/1c10/101/110/11

R1 1, (NAEFASHAT RN )5 H

DOCPARAMETE | minsy 0-127, {LLE RS H AL 2

DEC_PARAMETE | imix sy 0-127, IR BHAERES i

DOC_PARAMETE | imi s 0-127, (R{E RS KL

%2 6-2 DDR2 Ka &%

B4 i o

tck Memory$2 s & 3 (ps)

teke CKEfE 5 He/ Nk 8] (ps)

e lajantlﬂﬁi@lﬂﬁa‘ﬁiﬁjﬁw\mﬁ?ﬁﬁé\ﬁﬁ Vi) B 16, 1t e )
M Z AN TtRRDF DU £

tras ACTIVE #|PRECHARGEI [f]

trep ACTIVEZ|READZXWRITEH] [i]

trer PN A2l 3BT B ] TR] B

trrc REFRESH#|ACTIVE/REFRESH A&

trp PRECHARGE 4]

trRD ACTIVEZ|ACTIVER [&] ] b

trTp READ#|PRECHARGEH [a] [&] &

twTr WRITE#|READI 7] [&] f&

AL Additive Latency

CL CAS Latency

WR_CYC Write recovery for autoprecharge

IPUG506-1.4
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7%71@3?

FH Al 7F IDE i@ i IP Core Generator 1.2 £ & Gowin DDR2
Memory Interface IP. AZ5 LUEFRE F MT47H64M16-3 N 770kl
MR T FEEE . BB RS S B RIS .

1. 4TJF IP Core Generator

P s TR A, midi /& b £ Tools i& 5K, FHiHid; IP Core Generator
IR, HLAT4TIHF GOWIN (19 IP #7724 TR, WK 7-1 s,

& 7-1 3TF IP Core Generator

W GOWIN FPGA Designer - [Design Summary]
File Edit Project | Tools | Window Help
-] = Start Page

Process “Z. Gowin Analyzer Oscilloscope

|| Design Sum Schematic Viewer

—_ | & IP Core Generator
4 |7 User Constral

. | | i Prograrmmer

i FloorPlan 4 FloorPlanner

£ Timing Co % Timing Constraints Editar

a [ Synthesize

(oo e

=[] %

General

Gowinsynthesis

Target Device

DvprofDDR2_MC_PHY_1vs2yproject\DDR2_MC_P

m

_ 7% Options.. Mumber: GW2A-LVISPG484C8/17
= Synthesis Report i
: Series; GW2A
= Netlist File :
Device: GW2A-55C
a Place & Route
— Package: PBGA434
= Place & Route Report
ace oute Repa Speed Grade: CEBf17 B
= Timing Analysis Report Core Voltage: L i
= Ports & Pins Report - | [l I | ™
Design | Process | Hierarchy ; Start Page Design Summary [ |
Console & x
[

Console Message

2. #T7JF DDR2 Memeory Interface IP #%

miii “DDRx SDRAM Memory Interface” %,

X i DDR2 Memory

Interface, T/ DDR2 Memory Interface IP # K & Fim, &l 7-2 s
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[# 7-2 TH DDR2 Memeory Interface IP #

v\'( GOWIN FPGA Designer - [IP Core Generater] EI@
", Flle Edit Project Tools Window Help - |[&] =
= J o :

% & W §ES S
Process g X A
_ Target Device: | GW2A-Lv55PG484C8AT7 | | [ ]
. | Design Surnmary 2| =
— Filter -
4 | % User Constraints
Mame o

71 Floorblanner DDR2 Memory In.

- Interface and Interconnect
5 Timing Constra.. a Mermory Control
3 4 DDRx SDRAM Memory Interface
DDR Memory Interface

Metlist File DOR PHY Interface Type: DDRZ Memory Interface

BCCR2 Memonylntedface Vendor: GOWIN Semiconductor
DDR2 PHY Interface

DDR3 Memory Interface

Information

4 Synthesize

Synthesis Report

m

4 Place & Route

Place & Route ...

i s DDR3 PHY Interface Summary
ming Analysis..- LFDDR Memory Interface = -
Ports & Pins Re... = || ¢ i 3 4 [Tl b
| Des... | Proc... | Hierar... | | v Start Page Design Summary | 5 IP Core Generator [ |
Console & x
[

Console | Message

3. DDR2 Memeory Interface IP % H i

Fic. & 7L A7 3 /& DDR2 Memeory Interface IP #% )4 Hon & &, W& 7-3
FoR o

P o & & T A2 3 & DDR2 Memory Controller 5 40, @
K E S PR3] DDR2 Memeory Interface 1P 1Sz iy 4 1% s
sk, AR PHY (Physical interface) 5N EBRi AR, @k
DDR2 Memeory Interface IP #% 5 H ST 7 WAFBURLZEE, Sl B 47
W, APERAAFRMEERE, BIUREETPESAE, F58EK S
Z AR
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& 7-3 IP %EBEOREE

W IP Customization @
DDR2 M Interf
emory Interface T
General
Device: |GW2}'—\*55C Part Number: |GW2A-LVSSPGA24CE/IT |
e y_chk fl—
ez lLber [4— Create Int  Diprop\DDR2_MC_PHY_1ws2\projectisrciddrZ_memory_interface l_l
] 0ddr_balznl <k f— File Name: ddrZ_memory_interface Module Mame: IDR2_Memory Interface_Top
aLn (f— T . " .
| 0L ddeca Language: |\."er||og - | Synthesis Tool: |GowinSynthesis - |
widaw gn (l—
| 0_ddeaza e ol = Type | Options | Tirming | Debug |
ey
| o ddesas_a o 0] e Select Memory
P <o [l— Mernory Type: | MT4THEAM16-3 A CLK Ratio: 1:2
cmdizol = Memaory Clock: 270MHz[+] (200 - 400)
g O_ddiclt add 2D ff— — . ]
DIMM Type: Compenents -
e (—
] Lddesle
e — Data Bus
| O_ddecta bues jg— , — .
Dq Width: [16 = Dram Width: | &
seact i i I—I
- Lddesd
- elact —= Mermory Address
 dara_dd
| Dddien ety [ Rank Address: 1 = Bank Address: |3
inkcall_camakee [—p
] O_dde g0l T Row Address: |13 Colurnn Address: |10
O o dara_vald [
A sod [ Addr Width: 27
i e i 0| e Data Width: 64
It aur [— )
| 10_dd L dgsalinl e Mask Width: 8
ez —f-
Ecc
A&
o

4. BCEFEAEE

B B FTHI IR 384 o TREFEAE AL B L, A SO B 5 3% £ GW2A-55C
s, FH3 Sy PBGA484. Module Name 3% 55 i i 2 TR A Ja T2 ST 1)
4, B\ Jy“DDR2_Memory_Interface_Top”, F /' 7] B 471424 .“ File Name”
J& P SO A S, 77 DDR2 Memeory Interface 1P #% i 75 SC 4k,
BRIl “ddr2_memory_interface”, ] HATIEMH 2. Creat In & Tie
IP ¥ 0= A 845, BRI “\ TR 4% \src\ddr2_memory_interface” |
PR AT A

74 EAEREERE

W IP Customization @
DDR2 Memory Interface 7]
General
R Device: | GW2A-55C | Part Number: |Gwza-LvssPGaadcenr |
Gddeaddnizel allbet Create In:  Dprof\DDR2_MC_PHY_1ws2\projectisre\ddr2_memory_interface I:I
Q_dde_balzn| <k File Name: ddr2_memory_interface Module Name: JDR2_Memory_Interface_Top
Lddecsn = Language: |\."eri|og v| Synthesis Tool: |GowinS}rnthesis v|
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5. Type &I

£ Type eI Hr, F P 75 2200 & 8 F 1) DDR2 AR5 1 I EEAE B
® Select Memory &7
e Data Bus &

e Memory Address £
Memory Address ' 3= #1345 DDR2 P 775Uk [ Rank, Bank, Row,

Column H#ihtf5 2., Xik+4F DDR2 N AFHEURLE

LEYED

GUI £ HzhiA

5, WIRIEFE Custom N7 ZH AR YE B 2 i) DDR2 W AF3EA
HATIEFE

o AHERAFIR
& 7-5 Type £ F

WA IP Customization @
I
DDR2 Memory Interface 33)
General
¥ l— Device: |GW2A-55C Part Murnber: | GW2A-[WS5PG484C8/17 |
memaryc
i b lLbet [— Create Int  Dprop\DDR2_MC_PHY_lvws2\project\sraiddr2_memory_interface l:l
< 0_dd_bajzn| <k — File Name: ddrZ_memary_interface Module Name: 1DRZ_Memory Interface_Top
aLn (f—
] ddersa . - . Language: |\."eri|og v| Synthesis Tool: |GowinSynthesis v|
- ddann o AT = Type | Options | Tirning | Debug |
i g od fl—
] addesas_a s s 701 bl Select Memory
P <o o [ll— Memaory Type:  |[MT47HE4M16-3 A CLK Ratio: 1:2
sl (= Memmory Clock: 270MHz 5] (200 - 400)
- a_ddiclt add |20 f— . ]
DIMM Type: Compeonents -
e (—
| DLddeclta
“leq — Data Bus
| aLddeste b (a— ) — )
Dq Width: |16 = Cram Width: | &
seact i 9 I—I
a—| cLddiad:
slact —w Memory Address
we daca_al
) Dddien g Rank Address: 1 = Bank Address: 3
iak _talb_camakes —
| 0_ddedqapol P Row Address: |13 Colurnn Address: 10
| 10_dd dqpsn| -t ald [
A i sod g Addr Width: 27
- 10.dddganl o daa o) (il Data Width: fid
clt_aur —f- .
| 10_dd dgqaalim " Mask Width: 3
ez —f-
Ecc
o

6. Options LTiF
e Memory options %5

® Mode Register Setting 1% 1

e Generation Config i%&
REJEFEAR IP R,

IPUG506-1.4

BTN IBUF,

OBUF %5 J5i%E, E#M#H port i
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B, BLNAik.

Options &K 4 & 7-6 firs, B Hik £ MT47H64M16-3 PN AF R A1 .

7-6 Options IR

W IP Customization

DDR2 Memory Interface

[ =5

TN
g

GW2A-WVE5PGAB4CETT |

Create Int  Diprop\DDR2_MC_PHY_1ws2\projectisrciddrZ_memory_interface

Module Mame: IDR2_Memory Interface_Top

(o]

Language: [\."erilog '] Synthesis Tool: |GowinSynthesis

7

General
o la || Device: [Gwza55¢
= 0_ddeadd Nzl
olLbct [(a—
] 0ddr_balznl <k f— File Name: ddrZ_memory_interface
s (—
| mddees widien —
— Q_ddeas.a oo 0] [ Options | Timing | Debug
ey
] o ddecas_n ez, st Mernory Options
R conden fl— Burst Mode:
cmdizol = Burst Type:
g O_ddiclt add 2D ff—
[] User Refresh
oag —
—] addeclt_a
olaq f— Mode Register Setting
dde b fa—
| addiats o CAS Latency:
srack [
— 0ddeade ot Write Recovery:
P wei_data_dy {iie Addr Crnd Mode:
i caln_ e [ DDR2 DQSN Enable
] aLddedqumiiol el aady |
] Generation Config
T o dara_vald [
ddiaend [ ) .
Disable /O Insertion
] 13_dd e dgsinl d_data 2] e
cltaue [—
e 10_dd e dgs ] 10
Ao [—

Full strength -

-

7. Timing &5
e Command and Address Timing %5
e Refresh, Reset and Power Timing i

23(29)




7 S ACE

IPUG506-1.4

[ 7-7 Timing &I

WA IP Customization

DDR2 Memory Interface o

menay_ch fl—
=] a_ddeadd iz
ollbct [—
=] 0_dd_balzn| =
aLn (f—
dd: [-—
] 0ddecs_a widaw ga
addeen wer_dana 20| fef
wedia god [l—
] 0_dd_cas_a vec dana_nast|n0| (e
<ond_gn [l—
a— addewen
cnd 0] [f—
PP 3dd 26001 [l
raq (—
—{ Oddeclta
Aaq |—
] Qddecte puE
seact i
a_ddeade
-— af_act —ip
oL e werdara_dy i
ini_calin_camg ks |
= O_ddcdqano| cond_sady —e
od_davavald |
] 10 dd cdgiun|
d_daeod g
| 10_dd dgann od_daa 20| fe—
clt_aur —f-
e 10_dd e dgs_a] 10
ddiem i

Timing. | Debug

General

Device: |GW2A-55C Part Murnber: | GW2A-[WS5PG484C8/17 |
Create Int  Dipref\DDRZ_MC_PHY_1ws2\projectisrayddrZ_memory_interface B
File Name: ddr?_mermory_interface Module Name: IDR2_Mermory_Interface_Top
Language: I\."erilog 'I Synthesis Tool: |GowinSynthesis 'I

Command and Address Timing

tRTP Period:  7500ps (= tRP Period:  12500ps =
HATR Period: 7500ps = tRC Period:  55000ps =
tRAS Period:  37500ps = tRCD Period: 12500ps =
tRAW Period:  40000ps [+ tRRD Period: 7500ps |+

Refresh Reset and Power Down Timing
tCKE Period: 75000ps = tREFL Period: 7800000ps =

tRFC Period: 160000ps = tOLLK: 512 =

8. Debug 11

Debug &R 7-8 Fian, AikjE vl RS ECR 6 0. S50
Ay X% B AT R ) FAE.
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[# 7-8 Debug T+

W IP Customization
DDR2 Memory Interface
General
Device: |GW2A-55C Part Murnber: | GW2A-LW3SPG484C817 |
o ay_ck [l—
| daddnz ollbet fl— Create In:  Diprop\DDR2Z_MC_PHY 1vs2\projectisrciddr?_memory_interface E]
4 0_ddebajzn <k — File Mame: ddr2_rmemory_interface Module Mame: JDR2_Memory Interface_Top
oo a— - . - -
] ddecin . . Language: [\ferllog '] Synthesis Tool: | GowinSynthesis ']
- Lddr_aza A | Type | Options | Tirning | Debug |
wodia o fll—
| s wedaa_ st (7o) (= [7] Debug Parameter Enable
< ond g [d—
o ddwaa Debug Parameter! Walue: 101
cnd (0] [ f—
— et T Debug Parameter2 Value: 0 S| 0127
3eq |4— Debug Parameter3 Value: 0 | o-12m
- Lddecltn
st [— Debug Parameterd Value: 0 oz
] addeere bus |—
[] Debug Port Enable
sact
a—{ 0Lddead: o L
] i we_dara_dy |—p
ink_calb_camakes | —p
e 0_ddr_dqe|10) o wady [
| 10_dd g sl
A d g
] 10_dd £ dganol T .
<l [—
i 10_dd  dqs_a]10]
ddr_rw
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9778 P b 2R 343 B Gowin DDR2 Memory Interface IP, $24E T
—AMERR S E R, SHE R E 8-1 Fis.
8-1 BE I ERLEHIER

Ref. Design

ddr2_syn_top

Gowin Memory Interface IP

A 4

rst. n |—»

> | DDR2
DDR2 <:> Memory |MC/PHY| Physical SDRAM
test Controller |Interfacel | ayer

<

A
A

A

S %, ddr2_syn_top fBEHUR T EBE TG, Hin EEmAS
WP AN E NG S, w1 WIS 8-1 Fiyn. DDR2_test I T /=4
Gowin Memory Interface IP i il . $ilE 515 % a4, JF HiZAE s

TCH 256

#< 8-1 ddr2_syn_top #EHUMAIROF5R

4K B

clk WAZHI B, BN 50MHz.
rst_n PN X DA RS

DDR2_test X} A [F Fthib 34T 5 58 (E . H P AlME s N Bkl & 5
PEE, FEXF Memory Interface IP & [0l ()2 8 4E 3EAT AT 3Rk . £ %S H Wit
o, RN RISy MT47H64M16-3, i & Burst Mode 4 BC4, DQ
B FEN 16 il
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DDR2_test 5 Memory Interface IP % 1 2 8] #7015 5 477 B i % an &
8-2 Ffizn o

8-2 DDR2_test E393ix A5 SH R

—
—

4
4
-
-
-
o
o
P
-
-
-
o
o
-
-
o
-
-
-
o4
DA
S
b
b
b
BN
BN
e
[ EN
BN
[N
[N
04
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9 AT 9.1 XY

93:1#3‘5171

Gowin DDR2 Memory Interface IP 22 SCAF R BEAE =A 5, 33N :
SR BRI S Wt

9.1 344
A e £ RS H P HE RS PDF OB
F+ 9-1 X5

E ik

IPUG506, Gowin DDR2 e .
Memory Interface IPF ks | P92 EDDR2AAEHE P T, E1AF

9.2 Wit (mE)

AR S 45,2 Gowin DDR2 Memory Interface IP /) RTL Jn#54¢
i, fE GUIH, AELE &= a2 P R IP .

%+ 9-2 Wit BIIFR

ZHR ik

DDR2_TOP.v IPRZTZESCHE, A PR EE, Rin%.
ddr_name.v TR, THRAHGUIEAN, KiIn%.
gWme._param.y i ;gﬁ}’éﬁ%ﬂ%ﬁéﬁiﬁﬁﬂﬁﬁﬁ%, i P E I GUIRE & P72k,
gwmc_local_param.v | min WA ARG SHACER S, W GUUERESEL, %
ddr_code.v s ALY

9.3 &E it

Ref. Design X 43 3 E & Gowin DDR2 Memory Interface IP [
AE, AP ZERE, AW WEEMRSL THZE SO R TR SO R A%
#+z 9-3 Ref. Design XHRAATIF

BN Eiipa
ddr2_syn_top.v 22T Zmodule
DDR2_test.v I 7= A A R
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e

ik

DDR2_Memory_Interface.vo

Gowin DDR2 Memory Interface P& 34

ddr2.cst

DDR2 LWL H A

ddr2.sdc

DDR2 Tt £y s

DDR2_Memory_Interface

DDR2 IP L& 4452
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