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P RIEE . %414 7E Memory Controller 3 THER, LA 2%
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4.4 FEINRE
Memory Interface IP A SZELLL R I
® DDR3 SDRAM #J4fifk;;
® ikiihk. mé
® S,
® A
® JilHr.
4.4.1 ¥N4R4
DDR3 SDRAM WA AR #ERAE A REREAT IEH IS . Be#RfF. Bk L
Hi o PHY 2% DDR3 SDRAM BEATHIARI IR HEERAE, BTG 58 il a1 1ml 4]
44k 52 bR & init_calib_complete.
WG4 58 BE [ P R BRI RS 5, WKl 4-3 Fios.
B 4-3 PR TER S S i FE
FLfFLf LF L LF LfF L fLfLF
init_calib_complete ( /
442 Zixibit 5<%
F P aliEst addr. cmd. cmd_en 28 PR O kK A Edr 4 Sk
® addr JythkF v 17
® cmd Jydr 2 b 5
® cmd_en Nl 5 AR E S, mHEFERG
FEN M, H PO R 22 5B N 71 Bank. Rank. Row.
Column Z [AIfFAE—E WML R, fEAREIIH, &8
Bank-Rank-Row-Column 7 #EA7 R HE S, Sk 77 Zan & 4-4 s
FPAER A, R R SR AP b T .
4-4 Rank-Bank-Row-Column JF8 T4 AR
vser A e AlAlAIAIA A
SDRAM Rank Addr| Bank Addr Row Addr Column Addr
R emd S H AT AIE ) 62 3R 4-1 Fs:
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ER P g, 4 Mk S fF R 5 Z (R I 7 &l 4-5 Fow,
cmd_ready A= A, RI8 MC Al DA A 4, dr2 AT LIAEA MC FIFO H1;
# cmd_ready AMKHFE, ] MC b T2 a4, LI AR Ve FH 7ok

cmd_en & 1.
B 45 4, it SfERESHFE
1 2 3 4 5 [ 7 ] ] 10 11 12 13 14
addr ADDR ADDR ADDR ADDR ADDR ADDR
cmd cMD cMD CMD CMD CMD cMD

cmd_en
cmd_ready
MfEH 1.4 BERELEIN, BE R R ONIESER KA, KiE— s
Fht 2 J5, BHINESER K n ik, HitEIESEEMN, Edn KTF%E0 /M
T 63, HIEZRK 1364 Wik, fm KRFIELERK 64 %, @id 10
N> BRRAA K& P, BERFREK SR G ] B BUE SR R IR R
KA T ikl 75 2 AR R A BN P & TR R SRR R
REAE %52 A emd_ready 155 i .
4-6 BSHEA) 14 AT AL, WAL SRS S A
1 2 3 4 g 8 7 8 ] 10
ck FLfF L f L F L fF L F L F 1L f 1§ f
addr ——(_ADDR {__ADDR j————
cmd ——(_clp_ (o y}———
cmd_en Y / ",

cmd_ready /

app_burst_number ¥_number0 ¥ numberd
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4.4 EEThRE

4.4.3 S¥HE

F el P 1 wr_data. wr_data_wren 5 wr_data_end %55
W5 % ¥ K% 45 Gowin DDR3 Memory Interface IP, S¥dE4 it i3 54k
i%%5 DDR3 SDRAM.

® wr_data N5 F i
® wr_data_en AEEIEER G 1, 4H v AT IR OR S HUR A G
® wr_data_end FERTESHTRAKET, SAMALIRT 5N &S —

AN 30
o {EEHHRIEE S, X wr_data_rdy Ay, FKIR MC R BLEBIRS %
¥
® 4 wr_data_rdy JKH I, ASRVFH % wr_data_en 5 wr_data_end
# 1.
4-7 SRR O FE
1 2 3 4 5 6 7 8 9 10
ck FLf L L F L FLFfLF1 4§11 F1LF
cmd WRITE { WRITE
addr ADDR { ADDR
emden /TN TN TN
cmd_ready i
wr_data_rdy M /!
wr_data DATA (T DATA
wr dataen 0N TN / \
wr data_end TN TN, / \

G RIEIEIE S oy I Z A S RN PO, AT B R
GEHE S S A A RN Kk
GRS NS i & AT RO

FHARAER NG a2 e ik, BEEEE R EE SR REREE 2 4
F 3
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1 2 3

4

5

clk * SN I T S T I T N DR S N A T B S

cmd

CMD

addr

cmd_en

ADDR

cmd_ready

wr_data_rdy

wr_data

wr_data_en

DATA

wr_data_end

wr_data_1
wr_data_en_1

wr_data_end_1

DATA

wr_data_2

wr_data_en_2

wr_data_end_2

DATA
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4 Yifestik 4.4 FEY)hRe
A BREER) 1:2 i, P ECE R KKy BLA I, BEdE S H— clk
JE39Y, Wnfel 4-9 Fos, Howr_data_end 5 755 R 58— AN A AR, LAR
NEEAE T
4-9 FYBhEL B 1:2 RE KB )y BL4 RIS HHERTFF
ck I IR ST TP B S N P TP IO
cmd WRITE
addr ADDR
cmd_en
cmd_ready
wr_data_ready
wr_data DATA
wr_data_en
wr_data_end
I BREER] 1:2 I, P ECE R KKy BL8 I, BHdE S I clk
FA, K 4-10 fiz~, H wr_data_end FHESEHERISE —NEMALE, LA
EEENCEE/ A
4-10 FHEREE B 1:2 REKE A BLS R EXIER FE
PR S e B0 A e BV o BV S B s BV S B
cmd WRITE
addr ADDR
cmd_en
cmd_ready
wr_data_rdy
wr_data _DATAO XDATAL
wr_data_en
wr_data_end
PRSI 1:2 i, P ECE R AR OTF i (B BL4 5 BL8 FI H
FH P 2461 burst S H S2HLBE = )0, 24 emd_en A 240, burst 4 0 %o~ BL4
BN, BEIE L H— clk FH wr_data_end 75755 B 595 — AN B4R
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4 DyRefiR 4.4 FEIiRe
=, burst 4 1 %R BL8 5N, SEdE & M clk i H wr_data_end &
FESHAR S AR R, UIEREHIRS R, WK 4-11 s,
4-11 BHEHEE) 1:2 SRZ K E 5 OTF R EHIERFE
1 2 3 4 5 6 T g 9 10
clk L L4 4+ & L& L& L& 4 1+
cmd WRITE WRITE
addr ADDR ADDR
cmd_en
cmd_ready
burst
wr_data_ready
wr_data DATA DATAD 3 DATA1
wr_data_en
wr_data_end
LI PP 1:4 1, HPAECERKKE R SR BL8, XK KEHE S
F—A clk A, H wr_data_end F7ESHIEH S A A, L)?'é?%
BPasiw, SEAEL wr_data_rdy NSt iEnES, A 'ﬁi%f’EJA;J
wr_data_rdy $i &4 AT #AE, wr_data_rdy FifRI B HEESSES, EER K ‘ﬁéﬁl
PEIRBT 5 app_burst_number —£(, nfd 4-12 Fﬁz?o
&3 4-12 B$hEE B 1:4 jezciiel;*{h BL8 FiE4E3e L SRR F
ok 3 4 7 8 9 10 11 12 13 14 15
emd WRITE i
addr ADDR (‘J(!l
cmd_en “
cmd_ready \)\

app_burst_number

wr_data_rdy

wr_data_en

wr_data_end

wr_data
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4 DhREHIA
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&

4.4 FEIRE

4.4.4 {EEHE

1

P aliE P #2100 rd_data.rd_data_valid 5 rd_data_end 25 DDR3

SDRAM iR [A] i) %
® i [l rd_data iR [B] Ak B v s

o ﬁﬂﬁ 1155 rd_data_valid e A 20m 1, JH A SRR, $8Itbh

[/ rd_data 5 %%

® il rd_data_end $8/~TE AT R A KE T AR BIR &G —HEdE, &HE

?Eﬁﬁ)&

M P ESL AN R, BRI R % A
VARV
4-13 EHRIR O R FE

2 3 4 5 6 7 8

e Pt bk TP A 2R [ A

11 12 13

ck LN S R R N N B I D N D SR S D EE B

cmd

addr

cmd_en

READ { READ X READ

ADDR ()() ADDR X _ADDR

cmd_ready

rd_data

rd_data_valid

()() DATA

rd_data_end

)
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4 YyREHI

&

4.4 EEThRE

& 4-14 3B KE ) BL4 B BUER FFE

1 2 3 4 ] ] 7 2 9 10

clk 4 L fF L F L F L F L5 L fF L5 L5

l—.
-
=

cmd READ

l—.
-
=

addr ADDR

L

cmd_en

cmd_ready

puarey

DATA

A

rd_data

burst

rd_data_valid

rd_data_end

S EAER 2R, SETER L) 1:2 B, AP ECE SRR KE N BLS B, i
BE 5 AP ok A, W 4-15 Fioks:

4-15 REKE A BLS FHE IR FEE

1 2 3 4 5 6 7 8 9
clk £ £ iy : N I N N Y N T B T
(
cmd READ ))
(
addr ADDR ))
cmd_en A
cmd_ready
rd_data ) DATAO X DATALy————
rd_data_valid
rd_data_end

M 1:2 i, P ECE R &KBEACN OTF B (B BL4 5 BL8 7] H
FH P 2461 burst S H S2HBE = )40, 24 emd_en H 240, burst 4 0 %o~ BL4
T, EEAE S A clk AW, burst N 1 Fox BL8 i H, BEUE S P
clk I, &l 4-16 Arw.
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4 Ty REHS 4.4 LEIHE

&

& 4-16 3% KE H OTF BHEHIEN FE

1 2 3 4 5 -] 7 ] ] 10 11 12 13 14

clk I R N N N N R .

cmd READ (ﬁ READ (ﬁ

addr ADDR {h AR (.

cmd_en R(\

cmd_ready

burst

e
e

DATAD DATAT

rd_data DATA

rd_data_valid

rd_data_end

MR LR 1:4 B, FH R E RO KT R SCRE BL8 IF, RRIR SR S s
A clk A, BRI IR ETE S app_burst_number —F, U1
K 4-17 Fios.

4-17 WPBRELA 1:4 BREACE 79 BLS BHELSR & KRR FF

1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15
clk S TN S R N Y . T I Y A D NN D D O R A O D D O O N
cmd READ i {5
addr ADDR (\J(\J {5{5
emd_en f i\
cmd_ready \)\'5 “
app_burst_number 6'd63 iy A,
rd_data_end i W
rd_data valid i W
d_data i DATAO ¥_DATAT ¥_DATA2 DATA3 N, DATAG3
4.4.5 R

E

#£ DDR3 SDRAM 17 fif [ 1) 75 EEA W U BIET R ORAIE R A 20k, RIS
% Gowin DDR3 Memory Interface IP J& #1411 n] DDR3 SDRAM 1% il #r
54 . Gowin DDR3 Memory Interface IP [A][ trer B 1 P2 A RIH 64, Rl
AT )E, MC $UT 58 G — 54 )5, 2 PreCharge FT A Bank,
SRIEIAT Refresh i 4, REHHEAE R AR &L,
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4 DhRefid 4.4 FEIRE

an)
o

B Rl#

F P rid g 1 sr_req &% E T (self refresh) 153K, BlE DDR3
SDRAM it N EHRE . £ BT, DDR3 SDRAM <4 H &l 77
k5%, J7F Gowin DDR3 Memory Interface IP &K% RI#H 154

Gowin DDR3 Memory Interface IP 7E 52 %) DDR3 SDRAM [1] H il i
B, SMHHPRFEMES sr_ack, *7x DDR3 SDRAM Witk A\ H il #i =
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PP Al LloE i e G BB i 500 F P R, /5K “USER_REFRESH”
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ref_req ﬂ& \&
ref_ack \\ \\
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LR A, B P RE, H P 2L DDR3 SDRAM 58 ) 4h
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5 Jii 1 51

im 151 3%

Gowin DDR3 Memory Inteface IP [ 10 %fi 1 415& 5-1 fT7R .
%% 5-1 Gowin DDR3 Memory Inteface IP B 10 ¥ %13

59 A 77 IF] EiEipa
User Interface
o = L i iy NEAR-=RIS
addr ADDR WIDTH Input HbbdAN, E5 % E T LEE N
- parameter.
cmd 3 Input A iEIE
A S RE(E 5 -
cmd_en 1 Input 0: X
1: B
71 B PR 4B 7 Memroy Interface ] 4210
cmd_ready 1 Output S 4 b
rd_data APP_DATA WIDTH Output B €/ b
e HL ST I R 7R 4 Hi i H 1 —2Hrd_data
rd_data_end 1 Output E%%% ﬁ;/
rd_datafs %5 5 :
rd_data_valid 1 Output 0: IR
1: B
OTF#&Hilli 11, N1 b1HEBL8;
burst 1 Input 91O A-BLAKI.
. A B LA L 4R SR o b 1, OIS
app_burst_number | [5:0] Input e O AR T
wr_data APP_DATA WIDTH Input ESE Vg T3 GBI
5 PR N 2 S B 2 H e
wr_data_end 1 Input wr_datafty s — 8 1
wr_data_mask APP_MASK_WIDTH Input Awr_dataf@ LS5 =
wr_data_rdy 1 Output i HL P RORMC ] DAEZISCH 7 idi
wr_dataffi gef5 5
wr_data_en 1 Input 0:
1: H%
IPUG281-1.5 18(33)




5 im O %%

59 (A5 77 18] ik
Sr_req 1 Input H il i oKk
sr_ack 1 Output R 55
ref_req 1 Input F P RllHT i sk
ref_ack ! Output FH P R A 5
clk 1 Input ?’ﬁ:’éﬁiﬂ\gf}g — M NPCB RN ,
F P S Nk TAERBh, — B APLLAE
memory_clk 1 Input ARCHH R I b, 0 m] LA FHPLL,
X1 AR PR A7 A I
¥ memory_clk APLLfES s N, %
A AFLE b H
RGEAMNG T
rst_n 1 Input 0: 5%
1: Bk
init_calib_complete | 1 Output WIGHWSE AR 5
clk_out 1 Output }15!?2)3 Betir Bl AR yMemory CIKH
ecc_err APP_DATA WIDTH/32 | Output ECCHR/R {5 i th
ddr_rst 1 Output ﬁ%lpgfg&mﬁm%% B et
DDR3 SDRAM Interface
O_ddr_addr ROW_WIDTH Output R("igf@% %ﬂi{’fﬁé) » Columnisi
O_ddr_bank BANK_WIDTH Output Bankitthik:
O_ddr_cs_n CS_WIDTH Output ik, ARA R
O_ddr_ras_n 1 Output Rowii ik is (5 5
O_ddr_cas_n 1 Output Columnib i@ (E 5
O_ddr_we n 1 Output Row’ fii &
©_ddr_ck CK_WIDTH Output }2 /£ DDR3 SDRAMI{IE £ {5 5
O_ddr_ck_n CK_WIDTH Output Hddr_ckd sz 55
O_ddr_cke CKE_WIDTH Output DDR3 SDRAMH i E15 5
O_dar_odt ODT_WIDTH Output P 125 L
O_ddr_reset_n 1 Output DDR3 SDRAME ({55
O_ddr_dm DM_WIDTH Output DDR3 SDRAM¥## B i3 5
IO_ddr_dq DQ_WIDTH Bidirection DDR3 SDRAM##
IO_ddr_dgs DQS WIDTH Bidirection DDR3 SDRAM# i1k i85 5
|O_ddr_dgs_n DQS_WIDTH Bidirection | Hddr_dqs# i ZE 55
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6%%@3?

Gowin DDR3 Memory Interface IP 7] 3 ¥} DDR3 SDRAM #&5fF, H ' 7%
Y5 ¥ KA E Gowin DDR3 Memory Interface ff &N &S HU SN F
28, BARSH N 6-1 F1K 6-2 Ak

% 6-1 Gowin DDR3 Memory Interface FE#7SSHHEIR

2 FR Eiipa priL
DRAM_TYPE e AR DDR3
DRAM_WIDTH DDR3§ikiDQ % & 4,8, 16
ADDR_CMD_MODE | His}i iy &1 =X 1T
nCK_PER_CLK PHYS5MCH: I [Alsf gt fs] | 2
nCS_PER_RANK £ Rank CSHIURE 1
. RANK_WIDTH + BANK_WIDTH +
BANK_WIDTH M AE-BANKHb L 55 BF R #EDDR3 SDRAM:E: it %
CS_WIDTH CSfi % Hi#EDDR3 SDRAME: i %
) i ey & 1 % ‘\
RANK_WIDTH RANKHLHE 55 2 iTTSmgle 5Dual rank#8 {1, tik$EA
ROW_WIDTH DRAM ROW Ml 3¢ & RIEDDR3 SDRAM:: H ik #%
DM_WIDTH A B8 DQ_WIDTH/ DRAM_WIDTH
S DQ_WIDTH=DRAM_WIDTH *
DQS_WIDTH DQSIE 5 % i DQ_WIDTH/8
BURST_MODE REKE “47. “8” . “OTF”
BURST_TYPE EN AR E R E A E “Sequential” “Interleaved”
“OFF”: OFF
“20”: 20
. N “30”: 30
RTT_NOM Nominal ODT4{ “40”- 40
“60”: 60
“120”: 120
RTT_WR Multiple-RANK T Fl T- 5 ) | “OFF”: RTT_WR disabled
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6 ZH N E

B EiEiba byl
Dynamic ODTJ%E, X+ “120™ RZQ/2
Single-Component # 1} “60”: RZQ/4
RTT_WRIEAL.
b 1 S e L e APP_DATA WIDTH=2*
APP_DATA_WIDTH | Jil 1% HER {5 5 5 nCK_PER_CLK * DQ_WIDTH
APP_MASK_WIDTH | H ' #: Mask{s 5 %% APP_DATA WIDTH/DRAM_WIDTH

USER_REFRESH

T B ORI TR

“‘ON”, “OFF”

£ 6-2 DDR3 Ki[a &%

B4 EiEibaY

tex Memory#% H i 40 5 i (ps)

teke CKEfE 5 He/ Nk 8] (ps)

- lajgnktlﬂ ﬁzﬁlﬂm‘ﬁ{ijﬁ DUAN AT I i 2 B0 TR B B[], R b /0
{HRAZA /N Ftrpo VU .

tras ACTIVE#|PRECHARGEH [H]

tred ACTIVE#|READEKWRITEH] [f]

trREFI PN Al 3 B ) )

trrc REFRESH#|ACTIVE/REFRESH ][

trp PRECHARGE J#] ]

trrD ACTIVEZIACTIVER ] 8] f&

trrp READ #|PRECHARGEI [a] ]

twrr WRITE#|READI 7] 7] [

AL Additive Latency

CL CAS Latency

IPUG281-1.5
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7%71@3?

AT AE 2B AR SRS TR 1P Core Generator T B3 F 3EAC
# Gowin DDR3 Memory Interface IP. A&7 LLiE#{# H AD3U160022G11
WNAFRR N, 48 T FEBCE AR BB AR SR B IS S (LUK
BRELA) 1:2 D,

1. 4TJF IP Core Generator

P s TR A, s A2 b £ Tools & 5K, N5 IP Core Generator
I, wEAT4TIF Gowin 1 IP #7742 T B, W& 7-1 fizs.

& 7-1 3TF IP Core Generator

(% GOWIN FPGA Designer - [Design Summanyl [E=RE=R)
|| Fle Edit Project Window  Help a

O . StartPage
Design

EE o synplifyPro
4 ddrZ_test - [D:V

Project Si
% P Core Generator FOIECE SUmmary
[#] cwza-55-p( % FloorPlanner ect File: D:\Text\ddr2_test\ddr2_test.oprj

%] | Timing Constraints Editor get Device: GW2A-55-PBGA484-8 Device Series: GW2A
Simulation » fice Part: GW2A-55 Package Type: PBGA484
Gowin Analyzer Oscilloscope

4 Options...

Design | Process Start P | I Design Sunmary [x] ‘

Dutput

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

2. #TJF DDR3 Memeory Interface IP #%

mi DDR i£5i, X{# DDR3 Memory Interface, #J7f DDR3 Memory
Interface IP & MECE S, W& 7-2 Fros.
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7 A E

[# 7-2 TH DDR3 Memeory Interface IP #

i Fle Edit Project Tools Window Help BEE
i O G| = ok
s BX o r v ®
4 (7 2455 23 - [D:tnser-bek
I GW2A-55-PBGAdB4-g || Name =
« 1 core DDR3 Memory Interface
4 DDR
4 DDR1
i DDR Memory Interface Information
i DDR PHY Interface 1
40 DoR2 Type:  DDR3 Memory Interface
4 DDR2 Memory Interface
s DDRZ PHY Interface Vendor: GOWIN Semiconductor
4 DDR3 summary: The DDR3 Memory Interface IP provide a complete solution for customers to
'y 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.
4 FIFO
o FIFO
& AFO SC
4 BC
13C
4 MIPI
& MIPLRX
& MIPLTX
4 [ RAM Based Shift Register
. RAM Based Shift Reaister - Copyright& GOWIN Semic tor. All Rights Reserved.
Start Page HRE

Output

Open

project: D:\user-bak\Users\gowin\Deskcop\2a55_ddr3\2a55_ddr3.gprj

Output | Error | Warning | Info |

IPUG281-1.5

3. DDR3 Memeory Interface IP #%fi 1 # i

Bt & %m0 A7 3 & DDR3 Memeory Interface IP #% 4% Hon & &, & 7-3
B o

P 0o & B b A2 3 & DDR3 Memory Controller 5 40, @
i E S P %R 3] DDR3 Memeory Interface 1P 1Sz iy A F1 % s
[l %, A& PHY (Physical interface) 5 P fEBURL 3 1, Pl ks
DDR3 Memeory Interface IP %5 H C T s WA RURLER:,  SEIU s 147
. APEAARMRERS, BOraRPRESME, F 558K
Z AR
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& 7-3 IP %EBEOREE

W Customize IP

DDR3 Memory Interface

O_oar_acd140]
©_ddr_ba[270]
Q_ddr es
Q_ddr_rzs_n
O_ddr_cas_n
Q_ddr_we_n
0_oar_ck
O_ddr_ck n
O_oar_cke

0 _gar ot
_odr_reset_n
O_oar_dgm[10]
0_ddr_dqf1 51

0_ddr_ (11

SN 2 2 B S N N A N N N N N

C_ddr_ds_r{1 7]

ok

ELD
Wr_gata_en
wi_daaf30]
wr_oz_end
Wr_d3l_mask[a]
omd_en
engza]
0RE0]
18]

e reg

LI

EEE]

Tef 3ck
wr_data_rdy
IniR_cal_complse
cmd_rady
w_data_wll
rd_data_emd
_dai=Fi]
ob_out
ol st

R EEEEREEEEEEEEEEEEEEE

File
Target Device: GRZA-LVSSPG4E4CE/IT

Create In: D:hvgowin_iphIF_Test\DDR\DDE3\ZASSE_EWChddr3_top'sre‘DIE3 Memory_Interface

Module Wame:  idr3_memory_interface_top File Hame:

Type Options Timing

DIIE3_Memory_Interface 4dd to Cwrrent Project

o]

Select Memory

Memory Type: |AD3U1BO022G11 -

Memory CLock: 300MHz (5| (100 - 400) <> 3333 ps

Data Bus

Dq Width: Dram $idth: |8
Memory Address

Rank Address: 1 5 Bank Address

Row Address: |15 Colunn Address

Addr Width: 29
Data Width: B4
Mazk Hidth: i

Ece

3

10

CLE Ratia: 1:2

Reference Clock: (20000 ps ¥ | <-> 50.000 MHz

i | [ Canead ||

Help

4. FTHF Help 3C#Y4

R 7-2 AT M, B4 Help #%4, H/arblAd Help #4l & F T
B SV A AN IR T T PR SO, T P P SE O IP A HIECE, Help
SRS T R A SR — 8, W 7-4 Fios.
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7 A E

[# 7-4 Help 3244
DDR3 Memory Interface

Information

Type:

Vendor:

Summary:

Options

DDRZ2 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 DDR3 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

IPUG281-1.5

Choose the type of DDR2 Memory which consumer use
This is the Memory Controller clock to DDR2 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 & 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 memaory address bus width.It is equal to Rank Width + Bank Width + Row Width+ Column Width.

It is 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.

25(33)
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-

Option

Burst Mode
Burst Type

User Refresh
CAS Latency
CW Latency
Additive Latency
Write Recovery
SLOT_0O_CONFIG
SLOT_1_CONFIG
Rtt 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

tDOLLK

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 memaory.

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

DLLK cycle number.

Copyright® GOWIN Semiconductor. All Rights Resarved.

{4 Customize IP

5. BCEIEAEE

FERC B F I B By e TR REAME B E A1, H T DDR3 Memeory
Interface IP # H 37 GW2A-55 GW2A-18 GW2AR-18 =t Fr, A0 Fr
5355 GW2A-55 Jfil, F%:i%4% PBGA484. Module Name i 17 T &
TAEFE R TE R4, BRAN “ddr3_memory_interface_top”,
A HATE. “File Name” & IP #2304 7 A 1S3, 477 DDR3 Memeory
Interface IP #Zfr i S5CF, BRilN “DDR3 Memory_Interface”, o] H47
Eiikit. Creat IN LT IP Z XAk e, BRI “\TIEHSE
\src\DDR3_Memory_Interface” ,H 7] BT E. 4 A “Addto
Current Projiect” EIHE W [H & B =421 1P BER BRI TS, BiNa
e, WKl 7-5 Fis.

B 75 EAERRERE

DDR3 Memory Interface

File
Target Device: GNZA-LVSSFG484C5/TT
I Mzowin_ip“IF_Test'DDRVDDR34YZASSE EHChddr3_tophsrcADDRI_Memory_Interface

L)

Create In:

-‘o_mr_am (140

IPUG281-1.5

Module Hame: 1dr3_memory_interface_top File Name: DDES_Memory Interface £dd te Current Froject

26(33)




7 A E

6. Type LI
7t Type &I, F 7~ 75 EL00 & P s ) DDR3 NA700 IR AT B
® Select Memory £

Data Bus %I

Memory Address ¥£3: Memory Address ' 33215 DDR3 A 175
¥if Rank, Bank, Row, Column {58, *4i%$%4+ DDR3 N 1E
Wk S, GUI 2 HIHES, WL Custom NIFFEH PR H#E A
OV i) DDR3 A7 {4735 4% .

® AT

& 7-6 Type T+ P
rw Customize IP &I—Jw

R
DDR3 Memory Interface 7]
File
Target Dewice: GREA-LVSSPGAS4CS/IT
Craate In: D:\gowin_iphIP_Test\IDR\DDR3\ZASSK _ENChddr3 topicre\IDE3 Memory Interface )
o = Module Hame: 1dr3_memory_interface_top File Name: IDR3 Memory_Interface hdd to Current Project
a={0_gar_zsdf147]
ELA fa—
- 0_oar_ba2 ] wr_gats_en M 1 ot e
R ¥pe tions 1M1
oo e n WI_0ZEE 30] P £
wi_dsta_end [ Select Memory
w=|0_gdr == n WI_02E_mask[70] =
«—o_oar cac n ong_en — Memory Type: |ADGUBO0ZZ2G11 - CLE Ratin: 1:2
w0, oo wen aﬂ::;'j;:: Memory CLock: 300MHz [=] (100 - 400) <-> 3333 p= Reference Clock: 20000 pe ¥ | <=3 50.000 MHz
-0 _odr_ck S1_req b— DIMM Type:
R reg =
+—{0_oar_ck_n -
- R (- Data Bus
i O_cddr_cke EIAE [~
Dgq Width: (16 - Dram Width: &
<o oo oa ref ack =
wr_data_rdy —
| 0_arresetn Wif_cal_coemplete [ Memory Address
= O _gor_dam[id] omd_eady — Rank Address: 1 = Bank Address: 3 =
m_dats_valk e
) 10_odr_ag1 5] ro_dza_end [~ Row Addrezs: |15 Column Address: |10
- 0 oar_dos[17] H_dzap 0] .
oi_out =
- 10_oar_dze 1] P Addr Width: 29
Data Width: B4 I
Maslk ¥idth: g
Ece
| 0K | [ Camcel || Help

7. Options TR WK 7-7 fior, Sk $: AD3U160022G11 A A7-550R A1 .
® Memory options T

® Generation Config %&£

AR JEFEAER P, WS IBUF. OBUF 25715, H4%{# 1 port i
B2, BRilNaik.
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[& 7-7 Options £+

{4y Customize IP

DDR3 Memory Interface

File
Target Device: GNEZA-LVSSPG4S4CS/IT

©_ddr_addi4:0]
O _ddr_baf270]
O sarcsn
O_odr_ras_n

O oar_cas n
O_oar_we_n
©_odr_ck
O_odr_ck_n
O_odr_cke
©_oar_odt
O_ddr_reset_n
©_odr_dgm[10]
0_ddr_dg1 50

10_ddr_das[1:0]

2 N 2 B A N A N A N N O N A

0_ddr_dge_r{170]

ok

&R
wr_gata_en
wr_dazE30]
wi_dsta_end
Wr_da\E_mask[7-0]
cma_en
emdz0]
add23:0]
S1_neq
ri_reg

bumst

sram

ref ack
Wi_gata_ndy
InR_ca iy _complets
cma_mady
H_d=a waid
rd_dsta_end
H_datmf30]
ck_out
odr_mt

Module Hame: 1dr3_memory_interface_top

Options Timing

File Hame: DDE3_Memory_Interface

Create In: I hgowin iphIP_Test\IDE\DDEZ\ZASSK ENChddr3_tophsrchDDR3_Memory_Interface

4dd to Current Project

@
&0

(o)

Memory COptions

CAS Latency: 11

Additiwve Latency: |0
SLOT_0_CONFIG: 8* 00000001
Ett Hom:

Addr Cmd Mode:

D User Refresh

Generation Config

Dizatle I/0 Inzertion

R EREEEEEERERE R R AR AR

& &

Bur=zt Type: SEQ A
CH Latency:

Write Becovery:
SLOT_1_COWFIG: &7 00000000
Ett fr:

]
4

OUTFUT IEY:

| O ] [ Pl ] [ Help
8. Timing i
® Command and Address Timing %5
® Refresh, Reset and Power Timing 1%
IPUG281-1.5 28(33)
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r

{4y Customize IP

[& 7-8 Timing &I

©_odr_acdif14:0]
©_adr_b2:]
O_adr_cs_n
0_oar_ras_n
O_oar_cas_n
O_aar_we_n
O_adr_ck

O _ddr_ck_n

O ddr_cke
C_odr od
O_aar_reset_n
©_adr_dam[11]
¥O_ddr_dg157]

0_adr_das (1]

t 2K K 2 A A N N A B O . N R

o_dar_das_n{1-]

ok

BN
Wr_gata_en
wi_dstEEI0]
wi_dzfa_end
Wi daE_mask[Fa]
oma_en
emdzd]
2d0drpEn]
SI_reg
RI_Tey

BurEt

srack

red ack
wi_data_ndy
InR_calo_complets
omd_rady
W_dats vaik
rd_dzta_snd
H_daaF30]
o_out
adr_mt

R EEEEEEEEREEE R R EEE

A &

DDR3 Memory Interface

File
Target Device: GHEA-LVSSPGAG4CS/IT

Create In: D \gowin_iphIF_Test\DDE\DDESYZASSE EWC'\ddr3_tophsreDDES_Memory Interface

Module Hame: 1dr3_memory_interface_top File Hame: DDE3 _Memory_Interface

#dd to Current Project

L]

CMD and ADDE Timing

tRIF Period: TS0Ops = tRF Feriod: 12500ps =
t#TE Feriod: TSOOps & tRC Feriod: 5500ps £
tRAS Period: 37500ps 5 tECD Period: 12500ps =
tFAR Feriod: 40000ps 5 tEED Feriod: TSO0Ops =

Refresh, Rezet and Power Down Timing
tCEE Period: TS0O0Ops |5 tREFL Feriod: TEO00000ps 5

tEFC Period: 160000ps 5 +OLLE: 51z

LILd

==l

Help

IPUG281-1.5
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8 Z& it

8%%1%‘!‘

75 {8 P i 3R I8 ] Gowin DDR3 Memory Interface IP, #24t T
—MERNZE R, SEROT ARG IE 8-1 s,
8-1 BE I E AL ERE

Ref. Design
ddr3_syn_top
Gowin Memory Interface IP
Key
» deboun |—»
° DDR3 v . <« | o DDR3
"] | Memory MCIPHY| physical > SDRAM

test V1 Controller |Interface| L ayer

A

SR, ddr3_syn_top HHURTIEBER TG, Him HEERmAS
WP AN EALE(E S, uw IEH WK 8-1 Py, DDR3_test_rst f 17~
A4 Gowin Memory Interface IP i L. s 51 5% a4, I Hizk
BT 254 . Key_debounce fHLE —AMHEMES, T HER h et sk
B S ] 1 S8 8 B = A 145 5 B30
3% 8-1 DDR3_syn_top N ik O

EA S ik

clk HWINZHEN B, ERIA50MHz
rst_n WANEAES

display Ik S NEE e

S D2l o Hicdis

DDR3_test j*/E 8 IREm4A 5 8 IKikdn 4, MWAFMHLIEIET S 5
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http://cdn.gowinsemi.com.cn/Gowin_DDR3_Memory_Interface_refDesign.rar

8 Z& it

£ P MBS0 N HbiE & B4, 555 Memory Interface IP & 7] [ 51
PEHEAT S BT IR AR 1R S BT, 1B N SR AL S AD3U160022G11,
fid & Burst Mode & BC4, DQ TN 16 fif.

DDR3_test 5 Memory Interface IP 3fi I 2 [8] #7045 5 A7 Bk an K]
8'2 Fﬁ/j—:\‘ o
8-2 DDR3_test §3 53 ik {5 S HEK

L (I O B e N N gy N Ry N Ny gy ey ey NNy

FE0EEE T [EF.
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9 AT 9.1 XY

93:1#3‘5171

Gowin Memory Interface IP 245 SO B & = AN, 73508 SRS
AR AR VI E = oa7 Sa

9.1 3CH4
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