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wr_data_ready

wr_data DATA DATAD ¥ DATA1

wr_data_en

wr_data_end

MLl 1:4 B, P ECE R KE R SCRF BL8, 53 5 H — clk
JAR, K 4-12 frox, H wr data_end FAESEIE RS AN E A, L
EEENCEE/ e

4-14 BHPEE B 1:4 REKE H BLS B EXIERFE

Clk 4 f L+ f L F L5 L4 L5 L F

cmd WRITE

addr ADDR

cmd_en

cmd_ready

wr_data_rdy

wr_data DATA

wr_data_en

wr_data_end

4.4.4 ERE
Fi AT P 4% 10 rd_data.rd_data_valid 5 rd_data_end #2H{ DDR3
SDRAM 3k [A] ) #45
e i [ rd_data iR Al i EcdE vin 1 ;
o Uil {5 5 rd_data_valid B8 A 2om 1, H ym P, Fes by
IR AL rd_data H R

IPUG281-1.0 16(36)




4 Ty REHS

&

4.4 EEIhRE

clk o S TN N N . I N D O N NN N D D B D AN
cmd READ ()() READ X READ (
addr ADDR ()<) ADDR X _ADDR ()()
cmd_en \\ §
cmd_ready
rd_data ()() DATA { DATA
rd_data_valid ( ) \_
rd_data_end ( § \__
S5 2R, AR EeE) 12 i, B ECE SRR KN BLA I, R
s 5 A clk 3, wnlE 4-17 Fos:
Bl 4-16 3RE KA BL4 FHEEHERFFE
1 2 3 4 5 6 7 8 9 10

clk o A N N MO AU R N N N TN NN T U D U D . 2

cmd READ (1,(1,

addr ADDR e

cmd_en i

cmd_ready

rd_data (,J% DATA

burst

rd_data_valid

rd_data_end

IPUG281-1.0 17(36)

o il rd_data_end §iR7E 4§ R K T HTIRIE I RS — 4140, it
P
MY H IR U i 4 ML R A

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




4 Y)REHI

&

4.4 EEIhRE

1

5 EHERRML, Arrertbe) 1:2 1, B ECE R AKE N BLS B, 2
s 5 A clk B, K 4-17 Fros:

B 4-17 3% K E )3 BLS FHE B FE

clk £ - 4 4 ¢ % L+ 14

cmd READ )

addr ADDR )

cmd_en )

cmd_ready

rd_data DATAQ X DATAL

rd_data_valid N

rd_data_end

Mt 1:2 B, A BCE R AN OTF i (Bl BL4 5 BL8 A] H
FH P 4% burst 3% DTS2 IS ZE )40, 24 cmd_en A %), burst Jy 0 %7 BL4
T, EEEE S ok A, burst v 1 Fon BL8 B HY, YR S M
clk I, i 4-12 Arx.

& 4-18 SREZ R 3 OTF Wi Eet FrE

3 4 ] ] 10 11 12 13 14

clk I R N N N N R .

cmd
addr

cmd_en

READ 4 READ {h
ADDR " ADDR "
f f

cmd_ready

burst

rd_data

rd_data_valid

e
e

DATA DATAD DATAT

rd_data_end

IPUG281-1.0
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4 Y)REHI

&

4.4 EEIhRE

Clk
cmd
addr

cmd_en

M EP e 1:4 B, FH P ECE R R K E HSCRE BLS I, SedE 5 — A4
clk i, W&l 4-17 Fios:

B 4-19 BHEFELBI 1:4 R&ECEE 73 BLS RSB FFE

3 4 & ] 10

i
READ 4

ADDR (5(5

cmd_ready

rd_data

rd_data_valid

rd_data_end

4.4.5 RIER

DATA

R

£ DDR3 SDRAM A7fif [ 471 5 ZEAN W O BE K ORI AN E 2%, Bl RS
% Gowin DDR3 Memory Interface IP J& 14 /i) DDR3 SDRAM & 1% il #
84 . Gowin DDR3 Memory Interface IP [8][& trer I 1E] 22 AL HT 6 2, il
Hraw &4 G, MC $U4T 85—/ 5 w4 )5, 2 PreCharge FTf Bank,
RIEPAT Refresh 4, R RA R &AL,

ELHE

H P ald i g 1 sr_req &% HRET (self refresh) 153K, BlE DDR3
SDRAM N HRE . £ H R T, DDR3 SDRAM <4 H &kl 77
iR %, T Gowin DDR3 Memory Interface IP K& i%RI#HE4 .

Gowin DDR3 Memory Interface IP 7£ 52 1%} DDR3 SDRAM [1] H il #r i
E5, AR ENES sr_ack, %7~ DDR3 SDRAM T iff A B il s 2.
A FRIF

F P T Lo i 8 T B R =8 P g, 4 “USER_REFRESH”
WENON". H I fEAE R Z1d@ i i 1 ref_req 1) MC #2 RGBT K, 6
FIELE emd i O MC R B4 RIEHFREETEAE, ref_req HHF
SR R R, SRR S KBS, MC 2t ref_ack 55, #F
SE—ANJE I S, G 4-20 B
4-20 R FRI3RES Fr

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
clk f f f f 5% f f f f f f f )3 f f f f

ref_req

§ §

ref_ack

§ §

IPUG281-1.0

FiL P R 8 T B 2800 MC EL 28 Bl O B IEZE AT ROSR & 5304
PREHRIERT, MC 24k 5658 MUETE AT RO fr SR 15, TP B8 H8 % TP
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4 Y)REHI

&

4.4 FEIRE

il 5 & TR 4 Z B EC &, B 5is L trer FM

ZREBEINEOT, HPRET S5 00 A T8, oo —ErfEsk
SERUES, REOE treps CL. HFEALHNH]. tee SSH0TE, HH
F 3 AR B 18] S8 trer S AT SR, DRG0 R P il 3 et 1] 1) i K [T B 24
N

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

TESERRMN Y, R PR, 7 EAE DDR3 SDRAM ¢ 46

WG ST R AN PR, CARRST G 2 FH 7 iR SR R i Ta) i v
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5 ¥ 1 51

im 151 3%

Gowin DDR3 Memory Inteface IP [ 10 %t H415& 5-1 FT7Ro

%% 5-1 Gowin DDR3 Memory Inteface IP ) 10 i 0%3%

) fr 5 | Jit | ik
User Interface
AN 2 Lo e N

addr ADDR_WIDTH Input SIS, 55 ST AR

parameter
cmd 3 Input A IEIE

A SRS T
cmd_en 1 Input 0: I

1: AR

i P B R Memroy Interface Al i
cmd_ready 1 Output PN
rd_data APP_DATA_WIDTH Output AR

e HL T I R 7R 4 i H 1 —2Hrd_data
rd_data end 1 Output ™ -

—cata_ P [y 45 A 9

rd_datafi 25 5 :
rd_data_valid 1 Output 0:

1: A%k

OTF#Hiluf 1, “H1'b1E}/&BL8E;
burst ! nput 1Ok SEBLARE R
wr_data APP_DATA WIDTH Input A ARIEIE

15 FESP AR 7S A AT B AR A A
wr_data_end 1 Input wr_dataff 5 — A~ 81
wr_data_mask APP_MASK_WIDTH Input Jywr_dataf g (E
wr_data_rdy 1 Output o LS RIRMC ] DRI P i

wr_dataffi gef5 5
wr_data_en 1 Input 0:

1: A&
sr_req 1 Input H il i oK
sr_ack Output I N B A S
ref_req 1 Input FH P Rl 353 K
IPUG281-1.0 21(36)




5 ¥ 1 51

&5 (A 77 IF] g

ref_ack 1 Output PRl NS S

clk 1 Input e = PN

init_calib_complete | 1 Output Vst e s 5

clk_out 1 Output )j?;' W, S Memory CIk I

ecc_err APP_DATA WIDTH/32 | Output ECCHR/R {5 5 Hith

ddr_rt 1 Input ﬁ%lﬁ%fégﬁﬁﬁmﬁ%, B
DDR3 SDRAM Interface

O_ddr_addr ROW_WIDTH Output R(c’igf@% ﬁég’%gﬁﬁé) + Columnifb it

O_ddr_bank BANK_WIDTH Output Bankh i

O_ddr_cs_n CS_WIDTH Output Fridk, 1RA R

O_ddr_ras_n 1 Output Rowiihiti% i@ 5 5

O_ddr_cas_n 1 Output Columnii it & (5 5

O_ddr_we n 1 Output Row’ fii g

O_ddr_ck CK_WIDTH Output {45 DDR3 SDRAMAIN £1{5 5

O_ddr_ck_n CK_WIDTH Output Hddr_ck@d ik £ 0155

O_ddr_cke CKE_WIDTH Output DDR3 SDRAMIN #i fd (=5 5

O_ddr_odt ODT_WIDTH Output AR ERE e N Rt

O_ddr_reset_n 1 Output DDR3 SDRAME fiif5 5

O_ddr_dm DM_WIDTH Output DDR3 SDRAM# ¥z i 5 5

IO_ddr_dq DQ _WIDTH Bidirection DDR3 SDRAM# ¥

IO_ddr_dgs DQS_WIDTH Bidirection DDR3 SDRAM##f i 1# (5 =5

IO_ddr_dgs_n DQS WIDTH Bidirection Hddr_dgs# =155

IPUG281-1.0 22(36)




6 ZH N E

6%%@3?

Gowin DDR3 Memory Interface IP 7] 3 DDR3 SDRAM #:44, /&
Y5 ¥ 2R i ® Gowin DDR3 Memory Interface ] &N A S U5 F
ZH, BAARZSHS Ik 6-1 F13K 6-2 i,

% 6-1 Gowin DDR3 Memory Interface FE#7S S HU%EIRN

2 FR Eiipa pril
DRAM_TYPE fFfii A R A DDR3;
DRAM_WIDTH DDR3FikiDQE & 4,8, 16;
ADDR_CMD_MODE | i}l fir & = 1T, 2T;
nCK_PER_CLK PHYSMCH: D[R e Lbf] | 2;
nCS_PER_RANK £/ Rank CSIHI%UE 1;
. RANK_WIDTH + BANK_WIDTH +
BANK_WIDTH N AEBANKH b 5 i HRIEDDR3 SDRAMI: A ik #%
CS_WIDTH CSHLFE HRIEDDR3 SDRAMI: A ik #%
\) i ey 1 X \\
RANK_WIDTH RANKHLHL 55 22 iT?Slngle 5Dual rank#s 4, ik FN
ROW_WIDTH DRAM ROW b 5% & Hi#EDDR3 SDRAM:: i %
DM_WIDTH B m A B8 DQ_WIDTH/ DRAM_WIDTH
S DQ_WIDTH=DRAM_WIDTH *
DQ_WIDTH DQE 5 % DOS WIDTH
DQS_WIDTH DQSTE 5 %6 % DQ_WIDTH/8
BURST_MODE RREKE “4”, “8” . “OTF”
BURST_TYPE TR I HAE 1 S H s “Sequential” “Interleaved”
“OFF’: OFF
“20”: 20
. y “30”: 30
RTT_NOM Nominal ODT#{& “40" 40
“60”: 60
“120”: 120
RTT_WR Multiple-RANKHH T 53 1] | “OFF”: RTT_WR disabled.
IPUG281-1.0 23(36)
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B i A I3
Dynamic ODT%{E X+ “120”: RZQ/2
Single-Component # it “60": RZQ/4
RTT WRA:
. N APP_DATA WIDTH=2*
APP_DATA_WIDTH | Jil 1k HAR (5 L nCK_PER CLK * DQ WIDTH
APP_MASK_WIDTH | Fi P #:1Mask{E 5 %% APP_DATA WIDTH/DRAM_WIDTH

USER_REFRESH

T HH B ORI TR

“‘ON”, “OFF”

% 6-2 DDR3 B}E&%

ZFK EiiibaY

tok Memory$ s & # (ps)

texe CKEfE T /MK 8] (ps)

fen lﬂj@nkﬂlﬂ ﬁi@lﬂﬂﬁﬁiiﬁjﬁ? VYA AT B0 i 4> 1D [ B BT 1), A1 bt B )
{E BZAS /N TtRRDIF DY i

tras ACTIVEZ|PRECHARGEHH]

tred ACTIVE#|READEKWRITEH] [f]

trRerI VA ATl 3 ) )

trrc REFRESHZ!| ACTIVE/REFRESHIf][&

trp PRECHARGE i

trrD ACTIVEZ|ACTIVER [a] ] b

trrp READ #|PRECHARGEI [a] ]

twTr WRITEZIREADF [8] /8] f&

AL Additive Latency

CL CAS Latency

WR_CYC Write recovery for autoprecharge

IPUG281-1.0
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7 2T

7%%‘*&%]‘

N7 (8 P s 2 R 34 Gowin DDR3 Memory Interface 1P, #2441
— MRS, SHRHEARSIE 7-1 frx.

7-1 8E T ER G ERE

Ref. Design

ddr3_syn_top

Key
deboun
ce

—>

A

DDR3
test

Gowin Memory Interface IP

Memory
Controller

»
MC/PHY
Interface

Physical
Layer

<

DDR3
SDRAM

ESHZ WA, ddr3_syn_top B TIEEHLR TG, Hik EEMAS
WP AN EALEE S, uw IEHWIER 7-1 . DDR3_test_rst f T~

£ Gowin Memory Interface IP fr 7 bk, #ds 5it's

IS EZ S
B I SR 4 | SR N P AR AE S BBl
% 7-1 DDR3_syn_top IR AFIR

DA
:ﬁ‘éﬂﬂé\’

I HAZ M

Key_debounce e —MEEHMED,  H TR 2t ok

B S Eiiipa

clk NS HEW N, BRIAS0MHZ
rst_n WANEAET

display P14 4 1A) KA

SW D420 P o

IPUG281-1.0
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7 &t

DDR3_test /2E 8 IRE &5 8 iLm 4, XA EFIHbEHEIT S 5
1E. P aMESCE AN RHuhE & B34S, 316 Memory Interface 1P R 7] 15254
PFAT O MTIUE . fEZSH R, EFENAEFRAS BN
AD3U160022G11, Fi® Burst Mode &y BC4, DQ 7%~ 16 fii.
DDR3_test 5 Memory Interface IP 3fi I 2 [8] #7045 5 A7 Bk an K]
7-2 Fi7s
7-2 DDR3_test 847k 155 BB

o= LML L LU L UL o L e L U LA L P UL UL
1
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8 FHEE

F /e[ 4E IDE i@ it IP Core Generater 1. i H 3t & Gowin DDR3
Memory Interface IP. 4<% 15 LLIEF4d FH B HIl AD3U160022G11 N A+ Hiki Ty
B, NET FERERM. BERREC RSB E RS L (LB Lhg 1.2
FD
1. #7JF IP Core Generater

P& TR A, A A B £ Tools £ 5k, T Hi .7 IP Core Generater
W, AT GOWIN ) IP % 2A TH, K 8-1 Frr.

& 8-1 3TF IP Core Generater

4y GOWIN FPGA Designer - [Design Summary] = | B )
|| Fle Edit Project Window  Help _[=]=

B . Start Page

Tesi .
=t i < Synplify Pro

5% IP Core Generator Project Summary
7| FloorPlanner ect File: D:\Text\ddr2_test\ddr2_test.gprj

4 ddrZ_test - [D:\]
(%] Gwza-55-PBI

B | Timing Constraints Editor get Device: GW2A-55-PBGA484-8 Device Series: Gw2a

Simulation v fice Part: GW2A-55 Package Type: PBGA484
Gowin Analyzer Oscilloscope

Open project: D:\Text\ddr2 test\ddr2 test.gprj

2. 77+ DDR3 Memeory Interface IP #%
&7 DDR i3, X{i; DDR3 Memory Interface, #J7F DDR3 Memory
Interface IP #ZIECE S 1, 1 8-2 fios.
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[# 8-2 TH DDR3 Memeory Interface IP #

. Fle Edit Project Tools Window Help ]
B if= BiS®
- E
4 7 2455 383 - [D:\user-bakhs
I GW2A-55-PBGAABA-g || Name I
15 Core DDR3 Memory Interface
47 DDR
4 [ DDRL
< DDR Memory Interface Information
% DDR PHY Interface 1
bbRz Type: DDR3 Memery Interface
i DDR2 Memory Interface
i DDRZ PHY Interface Vendor: GOWIN Semiconductor
4 DDR3 Summary: The DDR3 Memory Interface IP provide a complete solution for customers to
¢4 DDR3 Memory Interface use DDR3 Memory. This IP located between the DDR3 Memory and the user
& DDR3 PHY Interface IP L4 logic include with Gowin Memory Controller and Physical interface, reduces the
4 FFT user's effort to deal with the DDR3 Memory command interface by providing a
o FFT simple generic system interface to the user.
FIFO
& AFo
& FFO SC
4 Bc
13C
a0 MIPL
& MIPLRX
o MIPITX
RAM Based Shift Register
& RAM Ba: od Shift Reaister - Copyright@ GOWIN Semiconductor. All Rights Reserved.
Start Page %] | L] Design Sunnary g8 & IE Core Generstor ]
Output 8 X
Open project: D:\user-bak\Users\gowin\Desktop\2a55 ddr3\2a55_ddr3.gprj

Output | Error | Warning | Info |

3. DDR3 Memeory Interface IP #% it 1 5L 1H

fic & ST /7 i /& DDR3 Memeory Interface IP # f# LR s &, A
8-3 7N,

R R & & T A2 3 /& DDR3 Memory Controller 5 S imieH, F /i
o E S P %R 3] DDR3 Memeory Interface 1P 1Sz iy A F1 % 35
sk, A& PHY (Physical interface) 5 NEMSURL 32, FH ks
DDR3 Memeory Interface IP 5 H C T s WAFRURLER:, S s A7
B HP M HARMEERE, BIUNERPRESAE, E5HERahE
LA

28(36)




8 Jt M fic &

IPUG281-1.0

E 8-31P #ZEORER

v Customize IP

Q_oar_zod(140]
0_our_ b2
Q_gdres n
Q_ddr_rzs_n
Q_ddr_cag_n
0_ddr_we_n
Q_our_ck

0 o ck n
Q_oar_cke
Q_oir_oat
Q_gdr_reset_n
Q_oar_agm[19]
0_oar_dgi 50

10_ddr_deg[1]

 JNE SO 2N B B 2N N A N N N N N

i0_dar_d_r{1 1]

ok

BLN
wr_tata_en
wr_dataf30]
Wi_gEE_end
wi_dai_mask[T]
wmd_en
omazo]
204r2a0)
s11eg

R rEg

DUt

srak

T 30k
wr_data_ray
Ink_cal_gomp e
omd_Rady
d_data_walld
rd_data_end
H_d3mpin]
ck_out

oar &t

IR EEEEEEEEEERE R R EEE

DDR3 Memory Interface

File

Target Device: GHZA-LYSSFG484CE/IT

Create In:

Module Hame:  1dr3_memory_interface_top File Name: DIE3 Memory Interface 4dd to Carrent Project

Type Options

D:hgowin_iphIF_Test\IDE\DDEZ\ZASSK ENC\ddr3_top'src\IDE3 Memory_Interface

Timing

(e

Select Memory
Memory Type:
Memory CLock:

DIMM Type:

Data Bus

ADZU1B00Z2G11 - CLE Ratia: 1:2

SO0MHz 5 (100 - 4000 <= 3333 ps Reference Clock: (20000 ps v | <-» 50.000 MHz

Dq Width: Dram $idth: |8

Memory Addreszs

Rank Address:

Bow Address:

Addr Width

Tata Width

Mask Width:

Eee

15 Bark Address: 3 (%
15 Colunn Address: |10

)

64

§

0K ][ ] ][ Help

4. 4TJF Help 3CHY

e 8-2 WA T, H—> Help #4, )7 Al LLsili Help #81 & & Bic
B PN I R BRSSO A, T R PRI SE R IP XL, Help
SCRS BT LRy A5 T — 25, dnf] 8-4.
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[#] 8-4 Help 3244
DDR3 Memory Interface

Information

Type:

Vendor:

Summary:

Options

DDR3 Memory Interface
GOWIN Semiconductor

The DDR2 Memaory Interface IP provide a complete solution for customers to use DDR3 Memory. This IP located

between the DDR3 Memory and the user logic include with Gowin Memory Controller and Physical interface, reduces
the user's effort to deal with the DDR2 Memory command interface by providing a simple generic system interface to

the user.

I

Type

Memory Type
CLK Ratio
Memory Clock
Reference Clock

DIMM Type
Dg Width

Dram Width
Rank Address
Bank Address
Row Address
Column Address
Addr Width
Data Width
Mask Width
ECC

IPUG281-1.0

Choose the type of DDR2 Memory which consumer use
This is the Memory Controller clock to DDR3 Memory clock ratio.

The consumer desire DDR3 Memory working frequency.

PCB input clock.

DIMM Type.

This is the memory DQ bus width. This parameter supports DQ widths from 8 to a maximum of 72 inincrements of 8.

The available maximum DQ width is frequency dependent on the selected memaory device.

When Memory Type choose Custom , Dram Width can be modified.

This is the number of bits required to index the RANK bus.

This is the number of memory bank address bits. Memory Type choose Custom , Bank Address can be modified.

This is the DRAM component address bus width.Memory Type choose Custom , Row Address can be modified.

This is the number of memory column address bits.Memaory Type choose Custom , Column Address can be modified.

This is the memory address bus width.It is equal to Rank Width + Bank Width + Row Width+ Column Width.

Itis equal to 4*Dq.

It is equal to Data Width/Dram width.

This is the error correction code, available in 72-bit Dg Width configurations.
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Copyright® GOWIN Semiconductor. All Rights Reserved.

-

Option

Burst Mode
Burst Type

User Refresh
CAS Latency
CW Latency
Additive Latency
Write Recovery
SLOT_O_CONFIG
SLOT_1_CONFIG
REtt Nom

Addr Cmd Mode
QUTPUT DRV
Timing

tRTP Period

tRP Period
tWTR Period
tRC Period

tRAS Period
tRCD Period
tFAW Period
tRRD Period
tCKE Period
tREFI Period
tRFC Period
tDLLK

{4y Customize IP

This is the memory data burst length.

This is an option for the ordering of accesses within a burst.

This parameter indicates if the user manages refresh commands. Can be set for either the User or Native interface.
This is the read CAS latency.

This is the write CAS latency

This is the additive latency in memory clock cycles.

This is Write Recovery.

SLOTO configuration.

SLOT1 configruation.

This is the nominal ODT value.

This parameter is used by the controller to calculate timing on the memory addr/cmd bus.

This is the DRAM reduced output drive option.

This is the READ-to-PRECHARGE command delay.

This is the PRECHARGE command period.

This is the WRITE-to-READ command delay.

This is the ACTIVE-to-ACTIVE command delay.

This is the minimum ACTIVE-to-PRECHARGE period for memory.
This is the ACTIVE-to-READ or —WRITE command delay.

This is the minimum interval of four active commands.

This is the ACTIVE-to-ACTIVE minimum command period.

This is the minimum CKE pulse time.

This is the average periodic refresh interval for memory.

This is the REFRESH-to-ACTIVE or REFRESH-to-REFRESH command interval.

DLLK cycle number.

5. MEEAFE

FERCE S B2 TREAEAE B ECE i, H ATl DDR3 Memeory
Interface IP #% A 37 GW2A-55 GW2A-18 GW2AR-18 =Fth Fr, A Cits
Fir RS ik GW2A-55 i, H %% PBGA484. Module Name %17 5 i
e LR A RTE X4, B “ddr3_memory_interface_top”, H
JIA] HATE 2. “ File Name "/ IP A% U™ A2 1 A% , 477 DDR3 Memeory
Interface IP #Zfr 75 3044, 2NN “DDR3 Memory_Interface”, 7RI HAT
Bk 1t. Creat IN LU IP Z I A e, BRI “\TRERAT
\src\DDR3_Memory_Interface” ,H 7] HATIEMEE. A T “Addto
Current Projiect” i 1l i [a] & 75 77 AE B IP B3R INBR) TAEF, ERNa)
%, WK 8-5 Ain.

8-5 EAFREERE _
P e

j A
DDR3 Memory Interface 5]
File
Target Dewice: GRZA-LVSSPGAS4CE/IT
Create In: D hgowin_ipATP_Test\DDR\DDE3\2ASSK_ENCYddr3_tep'srciDIR3 Menory_Interface ]
-—‘O 20140 -:I:t: Module Hame: 1dr3_memory_interface_top File Name: DDE3_Memory Interface #dd to Current Froject
-7 mBLA

IPUG281-1.0
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6.

Column Hhhik{E B, 24i%&£IF DDR3 WABHR AR S, GUI S HBES, N

Type &£

£ Type IE TR H, F ™ 5 ZEAC &L 4 11 () DDR3 A7 IR AR I

® Select Memory £
e Data Bus £
e Memory Address £

Memory Address /1 =S DDR3 78k Rank, Bank, Row,

REFE Custom MIF ZEH] 7 ARYE B A8 1) DDR3 W A7 2871 A ATk #%

o ANA[HEAEI

& 8-6 Type &I+

-

{4y Customize IP

DDR3 Memory Interface

File
Target Dewice: GHZA-LVESFGAS4CE/IT
Create Tn: D: Y gowin_iphTP_TestADIRADIR3A2ASSE_ENC' ddr3_tophsr c\DDES_Memory_Tnter face )
oo sanqrang ok p— Module Hame: 1dr3_memory_interface_top File Hame: IDR3 Memory_Interface hdd to Current Project
BN f—
e w?:;:::;: :: Type Options Timing
—|0_oar_osn -
wr data_end (= Select Memory
*—{0_mar==n WI_OHE_mMask[T 0] =
S P emd_en j— Memory Type: CLK Eatie: 1:2
o s wen aﬂ::z;:: Memory CLock: 300MHz 2] (100 - 400} <-» 3333 ps Reference Clock: <= 50,000 WHz
-] 0_oar ok =L
- DUTET = Data Bus
a— O_odr_cke [ ack =
Dig Width: |16 = I Width: &
oo 0m et ack |- g Hidt - ran Hidt
Wr_data_rdy —
| 0_oor_reset n ht_-nl:__-w'n:_le:; | o Memory Address
o 0_oa_agm[10] ome_mady = Rarde Address: 1 |3 Banlk Address: 3 %
B _daa_vai
- 10_odr_aq1 5] ro_gstz_end = Row Address: |15 Column Address: |10
- 0 odr_dos[17] H_dzizE 0] .
CK_0uT f—ie
e 10_odr_dos_r{i ] st e Addr Width: 29
Data Width: B4
Mazle ¥idth: g
Ece
& &
1 0K ] ’ Cancel ] ’ Help
e
7. Options &TiF
e Memory options %5
e Generation Config %7
o 5 S N N
AR JEFEAER P, WA HE N IBUF. OBUF 45715, H4%M# 1 port i
N = N
2R, BNk,
. \ — N rYa
Options &I~ U1K 8-7 frzn, OB AD3U160022G11 A7 Rtk
Jabil
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[#] 8-7 Options &I

{4y Customize IP

DDR3 Memory Interface

File
Target Device: GNZA-LVSSPGAS4CS/IT

©_odr_acdfi40]
©_odr_bef210]
0_odr_cs_n
O_oar_ras_n
0_oar_cas_n
O_oar_we_n
©_odr_ck

O _ddr_ck_n
O_ddr_cke
C_gdr ot
O_oar_reset_n
©_gdr_dgm[i0]
0_adr_aq150)

0_odr_da[17]

t 2K N T A N N N O O S N |

0_sar_dgs_r{170]

ok

&R
wr_gata_en
wir_daaE30]
wi_dsta_end
wr_dats_mask[7-0]
oma_en
cmef2a]
21dipa0]
sI_reg
=1_reg

DUt

srack

ref ack
wi_data_rdy
InR_ca i _complets
omd_rady

W _dats_valkd
rd_dsta_end
W_daafa0]
oi_out

adr st

Module Hame: 1dr3_memory_interface_top

Options Timing

Create In: I gowin_iphTF_Test\DDE\DDESAYZASSE EWC'ddr3_ tophsre‘DDES Memcry Interface

File Hame: DDE3_Memory_Interface hdd to Current Project

@
&0

.

Memory Options

Burst Mode:

CAS Latency: 11

Additive Latency: |0
SLOT_0_CONFIG: g° B00000001
Ett Hom:

Addr Cmd Mode: 1T -
D User Refresh

Generation Config

Disable I/0 Insertion

R EREEEEEERERE AR AR RS

& &

Burst Type: SEQ

CY Latency:

wm
4 4

Write Recovery:
SLOT_1_COWFIG: §° ®00000000
Ett Yr:

OUTFUT DEY:

| 0K | [ cameel || Help
8. Timing &
e Command and Address Timing %1
® Refresh, Reset and Power Timing %70
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[# 8-8 Timing &I F
r“} Customize IP |. 2 ﬂhr

i
DDR3 Memory Interface % 7]
File
Target Device: GWZA-LWSSPGAG4CE/TT
Create In: D: \gowin_iphTP_Test\DDEADDE3\ZASSE_ENC'\ddr3_topsro\DDRS Memory Interface ]
ok [— Module Hame: 1dr3_memory_interface top File WName: DDES_Memory Interface #dd to Current Froject
= 0_ddr_acd 140
BN f—
= C_oar_bafz] Wr_data_en (e
e ; Timi
e el
WIS e (= CMD and ADDR Timing
{0z wWi_daE_mask[T0] pe—
4o _dur cas_n oma_en fe— tRTF Feriod: TSOOpz |5 tEF Feriod: 12500p= =
P a‘;:r:ij:: t¥TR Period: TSO0ps % {RC Period: 5500pz  |%
{0 dor ok S_Te fa— tRAS Period: 37500p= & tRCD Feriod: 12500p= |5
+—|0_ddr ok n Rt 4 Coa. = .o =
_oar_ck S tFAR Period: 40000p= = tRERD Period: TSOOps =
- 0_ddr_tke arack -
Refresh, BReset and Power Down Timing
a0 oo oa e
Wi st oy = tCEE FPeriod: TS000ps = tREFT Feriod: THOODOOps =
- O_gor_re=e n hi_calo_compleiz |-
S P — emd_eady - tRFC Period: 160000ps 5 +ILLK: 512 =
H_data_wald [~
- 10_oar_dg150] I -
{10 _odr_dos[id] H_d=mpal] .-
oB_out -
] 10_gir_deE i 7] o
LI 0K | [ Comcel || Help
4
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SCH3Z 1S

Gowin Memory Interface IP 22 U 32 ZALE =N 807, 705 8 SR

BRSNS %5 )1t

9.1 3X#4

A E B P HE R PDF 3O .

+® 9-1 IR

K

ik

IPUG508-1.0_Gowin DDR3
Memory Interace IPH /- #5 4

= ~DDR3N A LIPH T, BIATit

9.2 Wit (mE)

InE AR S

Gowin DDR3 Memory Interface IP ] RTL iz 4%

i, f GUIER, VAR e I8 A B 8 1P i

* 92 WiHFERBYIR

K

Eitipa

DDR3_TOP.v

IPRIUZ SR, s SRR OE R, RN

GOWIN Memeory Controller

A

ddr3_name.v

TR 30, TREAHRGUURAN, RINE.

gwme_top.v B2 AT TR S
ecc_topv ECCRUTIZ A, M.

ecc_decoder.v

ECCR IS MRS S, fnss,

ecc_encoder.v

ECCRIGZmAL S, fns,

gwmc_bank_ctrl.v

s WA PSS a2 T A4 IR O,

gwmc_cmd_buffer.v

i s AR av iy SRR, I

gwmc_param.v

s WARE A S B B, AT i GUIRC & 7
A, R

gwmc_local_param.v

s WAFIEH B S BUC B, A GUULHEIIZ AL, N

gwmc_rank_ctrl.v

s AR Al Ay SR IARBOCE,

IPUG281-1.0
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B Eiiipa

gwmc_rd_data.v i AR a B R SR,
gwmc_wr_data.v = AR 8 S B R oS,
gwmc_timing_ctrl.v 1o 2 AF AR S BT I [l A S, s

PHY B4

ddr_phy_top.v

DDR3 PHYTiZ X, s

ddr_phy_wd.v

i FHdata_lanetHflicmd_lanefid o fE, s

ddr_phy cmd_lane.v

iy A BB,

ddr_phy_cmd_io.v

i Az DR,

ddr_phy_data_lane.v

s A7 S, e

ddr_phy_data_io.v

BRI DS, s

fifo_ctrl.v fifods il L S F,
IN_FIFO.v B R A, I
OUT_FIFO.v RIEEIRFAEYOA:, I
ddr_init.v WIGRAEE S, I

9.3 &gt

AR, AP SERGE, QRSO RS TR SO K TR A
%z 9-3 Ref. Design XHRARTIR

IPUG281-1.0

Ref. Design {49 # 4

+ Gowin DDR3 Memory Interface IP f¢) %

4T iR

ddr3_syn_top.v ZH AT T Emodule
key_debounce.v ES SRR RER
DDR3_test_rst.v DA = AR AT

DDR3_Memory_Interface.vo

Gowin DDR3 Memory Interface P % 34

ddr3.cst DDR3 [FE#)BEEL R S
ddr3.sdc DDR3 LFER 7215 S i
ddr3.gao PUELDDR3Fik: Hi i

DDR3_Memory_Interface

DDR3 IP T ff3
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