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1 KT ARFM 1.1 FMAE

P

%

1.1 FHAR
Gowin DDR Memory Interface IP F P f57d £ 2 N A4 IP 45T
RedtiR . . BRI, BEREH . S5 witsE. FEHTEBAH P
P T Gowin DDR Memory Interface 1P B S . 4 i A 5.
1.2 EA~ M
ARFE M A RAR PG S&EH T LU =5
GW2A %% FPGA 7= ii: GW2A-18. GW2AR-18. GW2A-55

1.3 tH< 304
I B ok SR M EE www.gowinsemi.com.cn FT UL R, BAEHULTF
NP WEE
1. GW2A %% FPGA 7= /i %5 T it

2. GW2AR ZJ%I FPGA 7= 5 EuE T it
3. Gowin =VRHBAF 46

1.4 Rig, 45B&E
% 1-1 FAH T ARF MR B A R ARE . 4ERETE A IR X,
*1-1 Rig, 450818

RiE. HIKIE | &K aX

FIFO First Input First Output Jeit et B
IP Intellectual Property HIE AL

RAM Random Access Memory BEA LA DU 2
LUT Look-up Table BRE

GSR Global System Reset R RGN
ECC Error Correcting Code Rk A I
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2 ik

R

Gowin DDR Memory Interface IP s&—/~# ) DDR WA7H: 11 IP, £F
& JESD79-F kWM. 1% IP £l DDR WAZ#%EH#I28 (Memory Controller,
MC) HxtR4# Z 811 (Physical Interface, PHY) #it. Gowin DDR
Memory Interface IP JyFH et — M@ M ar &3 1, 5 WA T 31T
B, SRR PV R R,
%% 2-1 Gowin DDR Memory Interface IP

Gowin DDR Memory Interface IP

O 7 SCFF GW2A-18. GW2AR-18. GW2A-55
EHERE iHZK3-1

TR

st s Verilog (encrypted)

SEWIT Verilog

TestBench Verilog

MR

LRE At Synplify_Pro

B FH AT GoWinYunYuan
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3 FERHE S MRS 3.1 FHRHE

3

= EEAE S4RE

LiL
|
4

3.1 = E4HE

T H GW2A-18. GW2AR-18. GW2A-55 45 FPGA #81f;

X HE AR HER) DDR SDRAM 284 F1 HA JESD79-F #llyu e 25 Hi;
A%+ DDR MC 5 PHY [Fi &b b1y 1:1/1:2;

YR A B IR 12 55 N 84 164 24, 32. 40. 48. 56. 64 fl 72 fif;
Y H.%] RDIMM. UDIMM 11 SODIMM P f7-#3e ;

CHF x4+ x8 Fl x16 AP EHE T FE I AT O

1:1 AIgRAE R R KT 21418, 1:2 M gmfEsR KK 4/8;

Y ¥ ECC;

AL & 1 CL;

AL & ) AL;

T E T teaws

T E Y trass

T & Y treps

T B Y trecs

T HC & Y trrp:

A E Y trps

A E ) twTr:

XHEESIREET A S SRGE, B 3R R e .

szlﬁﬁﬁﬁﬁﬁﬁﬁ

Gowin DDR Memory Interace IP 7] 3 ###] DDR SDRAM #{### %/
o IEHELG 1:1 A0 F 2 FF 200Mbps, 266Mbps, 333Mbps:
ek Ee ) 1:2 BE5F 308F 200Mbps, 266Mbps,  333Mbps, 400Mbps.

Gowin DDR Memory Interace IP i % 80K G it i~

R EEE] 101 B R, BRKEN 2, H5E8E N 50%:;
eP LBl 11 BT, RRKEAN 4, HIEEN 90%:;
pP LBl 11 BT, RKRKEN 8, HIEEN 90%:;
Fep LBl 1:2 BT, RRKEN 4, HIEEN 50%:;
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o INBRELG] 1:2 MR, RKKEN 8, i HAE N 90%:;

IPUG507-1.3 5(34)




3 T ERHIE S T RE

3.3 BHEAI

3.3 HIEFIA

IPUG507-1.3

Gowin DDR Memory Interface IP i@t Verilog & & s, NHT &=
GW2A-55. GW2AR-18. GW2A-18 %5 R 41| FPGA, LBt IiFI 1 ink 3-1
B, AREHAME = FPGA FRIMNHIE, 5XEFFEHAMER.

= 3-1 HEFIRER

DDRIT H A FH #4511

P44 5 LUT | ALU | SSRAM | Register | BSRAM | PLL | DLL | DQCE
DDR 1:1

MC+pHy | 1061 |95 44 883 0 1 1 1
DDR 1:1

PHY 411 | 40 21 339 0 1 1 1
DDR 1:2

MC+pHy | 1122 | 84 83 1229 0 1 1 1
DDR 1:2

PHY 442 | 48 43 417 0 1 1 1

!

7£3% 3-1 #, Gowin DDR Memory Interface fic & i /- #ihik % 5 4 25 {7, DRAM WITDH 24
X8,
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4 Y)REHI

&

4.1 BARGER,

4.1 BEELER

Gowin DDR Memory Interface IP SEAR MUK 4-1 fin, EEAY
Memory Controller. Physical Interface “&#i#t. & 4-1 H1[1] User Design /&
FPGA 5 2 5414 DDR SDRAM % F BT #5219 7 it

4-1 Gowin Memory Interface IP %514 &

rst > FPGA ddr_addr
ck ddr_ba
addr > ddr_ck
cmd ddr_ck_n _
cmd_en > ddr_cs_n _
wr_data > > ddr_ras_n _

User mask , ddr cas_n _| DDR
Design wr_data_en CMe:nolll'y mgﬁag IP rt1ysf|cal ddr_we n : SDRAM
wr_data_end ontroller nterface dar_reset 1
_ cmd_ready < ddr_dm |
 rd_data _ ddrdg _|

rd_valid _ ddr_dgs ;
rd_end
4.2 Memory Controller

4.3 PHY

IPUG507-1.3

Memory Controller /& Gowin DDR Memory Interface IP ff] = 238 ##5i ,
f7F User Design 5 PHY 2. Jd]. Memory Controller $U5k E F F 422 1 i i
L M5, R — s T 3T A

PP RIEHE . 5% 44 7E Memory Controller AT HEFE, LA /231
s 75 53 R AH S I [R] S 40 AE IR - Memory Controller 5l Hihik 5 503 i) & 1%,
it PHY #:% DDR SDRAM iR [A] (404, 58 5 B ist ik .

PHY #t 7 MC 54} DDR SDRAM 2 [Al W3 2w X 5810, Bk
K EH MC WIEEH 2144, 311 DDR SDRAM 22 1 H A3 2 I 5 5 5
EORKIE S .
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4 YyReHiA 4.4 FEIRE

an)
[a{ay

PHY 3t A5 M uniE 4-2 Frow, £ BT, 7 B A0 ia e b |
HPim g . Ay Hhb 3 H @ B A 1/O R,
4-2 DDR PHY EAZHE

PHY
Hah e < >
7y
v
HIaH L
Memory ) > DDR
Controller /O #. T < » SDRAM
v
fir & /bt . R
P e P g
4.3.1 ¥R

WIEA AR T 3 52 ik DDR SDRAM _F HL G IWTAE AL FIeAR i . E 58 B
A WIta A S HE 2 5, 155 “init_calib_complete” & HLA S, TR
MU TE A o
LR

%8 JESD79-F thilhritE, EHL57E X DDR SDRAM (Fitkizek DIMM)
HATWIMEA, BIEEAL. BrEiRe. BT AR E ST

4.3.2 HRiBEE AT
S L 5 e P S A

4.3.3 = HE B T
for A ML BB R N BB, B MC BIEI a4 Sl E 2, s
MRS, WFES . HORR ES N, A RIEH 110 B,

434 T/OiZig8 T
/O 3B BB B 3 L o MO0 30 B A iy & P b S8 338 5o e (O KRR L v &
Ml B 4T I P et e

4.4 T EINRE

Memory Interface IP 7 SZH DL T Bhig:
e DDR SDRAM #I4f1k;
o iEHuhE. w4
o SHUE;
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4 IREH 4.4 FEIRE

o AR
® il

4.4.1 iak
DDR SDRAM W22 i (S AE A Re AT IR IS« sedddE. Rtk B
Ji PHY 2%} DDR SDRAM AT ¥ UG AL RS HEREAE,  WTaR 40 58 S IR [FIR 4G4k
SE bR & init_calib_complete.

PIgEAL e U 1A P IR IR SE A5 5, i 4-3 Frs.

) 4-3 WURAAL SRS B i e
FLf L f L L Lf LfF 1L fLf 1 ¢
init_calib_complete &\ /

442 KEMIEGS

F A aliEst addr. cmd. cmd_en 285 FE D kK A Edr 4 St
o addr bl HE o 1
e cmd i & E i 11 5
e cmd_en Nt S5dirSfFREE S, EHE AR

FEN R, H PO Rl 22 5B N 721 Bank. Rank. Row.
Column Z [AIfFFE—E B LR, fEAREIFH, %]
Bank-Rank-Row-Column FIF AT KRS, H G075 Z Kl 4-4 Fros.
HPAERN R, RiyE S gt stk i o

4-4 Rank-Bank-Row-Column RIS H R

A|A|AJAIALA
514

A
user |V e 3l2|1

n

o

SDRAM |Rank Addr | Bank Addr Row Addr Column Addr

i@ emd S H RIS K Un3& 4-1 ffs:

+*4-1 cmd %
e cmd[2:0]
Read 3’b001
Write 3’b000

FEI P D, fir s bk S A BE 15 5 Z AN P an 1] 4-5 Fross,
cmd_ready A HLF, %/T MC AJ AFZU #r 4, 7714@)\ MC FIFO H;
#r cmd_ready NCHET, 4 MC B eikiE o 4.

% cmd_en &R, BERTHT cmd 5 addr ﬁx& zﬁ?:“t cmd_ready 7E1K
“FHF emd_en 2245, Il ecmd_en. cmd 5 addr 754k £E (R FF EH £ cmd_ready
N, AR RS IEHAFA MC.
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4 DhRediA 4.4 LEIHE

B 4-5 <. it S5ERESHFE

1 2 3 4 5 6 7 8 9 10 11 12 13 14

addr cMD cMD cMD cMD X cMD X cMD
cmd ADDR ADDR ADDR ADDR X ADDR X ADDR
cmd_en
cmd_ready

|
4.4.3 SHE

FH P alsE s P40 wr_data. wr_data_wren 5 wr_data_end £ 11
W5 ¥ d K% 45 Gowin DDR Memory Interface IP, B ¥ & a5 4 &
i%%; DDR SDRAM.
e wr_data N5 H ¥,
e wr_data_en NEHEHREMEREG I, M N E B ROR S B A G
e wr_data_end fE/RTEMAIRAEKIET, 5 NIICAHEIE TR 5

)'E’—/I\E.I/ﬁﬁ;
o TEEHIFEEIET, X wr_data_rdy AP, FR MC A LUEICS $
i 5

e 77t wr_data_rdy MNRHTF, P KIE T S58dE, N wr_data.
wr_data_en 5 wr_data_end 555 ‘S5 4E¥F, HZE wr_data_rdy A&,
Nk 4-6 FioR.

4-6 S¥iRiR O F
1 2 3 4 5 5 7 3 ] 10

clk o N N . S O SN . S . S AU N DO N O T
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

GRS S Ay I 2 [ AFAE 2 PPN P O, W 4-7 s
o HHHESE M RIN KL
o EHHRLEN NI E iy LA KIE

IPUG507-1.3 10(34)




4 Yifestiik 4.4 FEY)he
o  ERHRLEXS NG iy % JE Kk, B S HE i AE IR AN RE 2 A
E 4-7 FEEA T ERERES HSEERFE

9
clk f f f f : L ¢ : L& 1§ 1§ 1L _f
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
MIEFEMC 5 PHY [ BRI 1:2, M P ECE R R KN BLS I,
HEE WA clk B, WK 4-8 s, H wr_data_end 75765 5 1K) 5
CANEIA R, DR B RS R
IPUG507-1.3 11(34)




4 Y)REHI 4.4 FEIRE

&

& 4-8 324K E 1 BLS M EXIENFE

clk ¢ 4 %5 4+ 4+ L+ L+ L4

cmd WRITE
addr ADDR

cmd_en

cmd_ready

wr_data_rdy

wr_data _DATAO X DATAL
wr_data_en

wr_data_end

MIEFEMC 5 PHY B8P EE BN 1.2, [ PR E R KK E N BLA B,
SHdE S 1 clk B, & 4-9 Fios.
& 4-9 324 KB BL4 R EHIENFE

1 2 3 4 5 6 7 8 9 10

clk L f 4 L+ ¢ L 4 4+ 1+ 4

cmd WRITE

addr ADDR

cmd_en

cmd_ready

wr_data_ready

wr_data DATA

wr_data_en

wr_data_end

Lk MC 5 PHY BT EFELEI Dy 1.1, 24 1 lid B 58 & K ¥ A BLS It
¥ 5 TUAS clk Y, W& 4-10 fios, H wr data_end 75765 45 1056
VOAN AR v, DB RS8R 45 R .
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4 Dyfedtiid

an)
[a{ay

4.4 EEIhRE

IPUG507-1.3

& 4-10 32 % K E A BLS I $iEnt FF &

1 2 3 4 3 ] 7 g 5 10

clk o SO R S N AN D S S AN

cmd WRITE

addr ADDR

cmd_en _/ "

cmd_ready

wr_data_ready

wr_data DATAD ¥ DATA1 DATAZ DATA3

wr_data_en

wr_data_end

MIEFEMC 5 PHY [ BB 1: 1, M P ELE R R KA BLA I,
FHEE G A ok FIH, WK 4-11 Frox, H wr_data_end 75755 2085 1958
AR, IR RS RIES W
4-11 ’EKE A BL4 R ERIERMFE

1 2 3 4 5 6 il & 9 10

clk 4 L+ L& L& L4+ L F L& L4 1L+

cmd WRITE

addr ADDR

cmd_en

cmd_ready

wr_data_ready

wr_data DATAD %_DATA1

wr_data_en

wr_data_end

ML MC 5 PHY B4R E0EI A 1.1, 4 P E R R KN BL2 I,
S 1A ok B, WA 4-12 Fios.
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4 YyReHiA

an)
[a{ay

4.4 EEIhRE

1.4.4 {E¥HE

1

B 4-12 2R KE R BL2 R E R FE

2 3 4 5 G 9 10
clk 4 4 L F 4 L4+ L+ L4 L 4& L+
cmd WRITE
addr ADDR
cmd_en
cmd_ready

wr_data_ready
wr_data
wr_data_en

wr_data_end

DATA

FH P alE R P #2 0 rd_data. rd_data_valid 5 rd_data_end #2H{ DDR

SDRAM & [7] ft) i

o il rd_data Jyik [ml i s v 1 s
e i {55 rd_data_valid Jyidiida A & 1, HH R T, fER it

I [E1f) rd_data A 24
e i rd_data_end f7n 7L 2 AT R T PTIR B E — HEGE, @

S 2 AR, R IR AR L A A IR AR RE PP AR R (51 AH

I AL
INAiOEAE
& 4-13 JEH AR IR O B R B

5

7 8

11 12 13

ck Rl TR

cmd READ { READ X READ {

addr ADDR ( ADDR X ADDR ()()

cmd_en ) )

cmd_ready

rd_data ()() DATA { DATA

rd_data_valid ) ) \_

rd_data_end « i\ N

HEEER ML, ik MC 5 PHY KIRHEPELBIN 1: 2, ¥A P ECE
RFKE N BL I, st 5 P4 clk A, & 4-14 Fios:

IPUG507-1.3 14(34)




4 DyRefiR 4.4 FEIRE

& 4-14 8% KB 4 BLS BHEHIRERFE
1 2 3 4 5 6 7 8 9

clk £ P N NN N NN DN U N N N NN M N D O
cmd READ ()()
addr ADDR ()()
cmd_en )
cmd_ready
rd_data ()() DATAO
rd_data_valid T N
rd_data_end

% MC 5 PHY BBHeP by 1.2, {YH P E R A KE N BLA B,
BEEUE S 1A ek B, W& 4-15 ok
& 4-15 3R & K E A BL4 FHEBURR FE

1 2 3 4 5 1 T 8 ] 10
clk xS . TN . N N NN N S U SN . SO N M AU S O
cmd READ i
addr ADDR (fw,
cmd_en &(\
cmd_ready
rd_data L~ DATA
rd_data_walid
rd_data_en

Mk MC 5 PHY IBHaP by 1: 1, [ P E R A KE N BLS i,
BEEUE & AU ek R, B 4-16 ATk

IPUG507-1.3 15(34)




4 DhRediA 4.4 FHI)HE
& 4-16 8% € 4 BLS FHEHIBRFE
1 2 3 4 5 i} 7 & 9 10
clk xS T I T NN T SN M NN T SN R SN D A D BN
cmd READ i\
addr ADDR (5(5
cmd_en ﬁ
cmd_ready
rd_data ﬂ%—( DATAO X _DATA1 X_DATA? X _DATA3
rd_data valid
rd_data_en

ML MC 5 PHY B4 ELE A 1:1, 4 P E R K KN BL4A |,
BEEUE & P clk B, K 4-17 Aok
4-17 BEKE N BL4 FHE SRR FE

IPUG507-1.3

1 2 3 4 5 [ 7 & 9 10
clk xS NN SN NN N U TN NN NN NN T N S RO T S S O
cmd READ 4
addr ADDR (w,()
cmd_en (\(\
cmd_ready
rd_data (ﬁ—( DATAD %, DATA1
rd_data_valid
rd_data_en

Mk MC 5 PHY BB aP by 1: 1, [P E R A KE N BL2 B,
BEEUE S 1A clk B, W& 4-18 fios:
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4 Yifestiik 4.4 FEIRE
B 4-18 SREZ KB A BL2 RS E
1 e 3 4 3 L] 7 ] 9 10
clk o S S . R N B D B N R N e
cmd READ i
addr ADDR (5(5
cmd_en (\(\
cmd_ready
rd_data (5(\,—< DATA
rd_data_valid
rd_data_en
4.4.5 RIF
RIF

7&. DDR SDRAM {7 it B 51| 75 BN W IR 3T R RAE B AN £ 2%, RIUERR
% Gowin DDR Memory Interface IP &34 [7] DDR SDRAM & 1% kil #7#5
4, Gowin DDR Memory Interface IP [&]F& trer I 1B 7= AE B Ay 4, Rl Hr
L, MCHUT e G — %1545, 4 PreCharge fiTfi Bank, %8
JEHAT Refresh iy, RlHHEIE R B B &L d.
SR

F Al im v 1 sr_req &% B Rl#ET (self refresh) &K, BCE DDR
SDRAM # A BRI £ H R, DDR SDRAM 2= H 3l il # #7-ifk
k%1, J&7% Gowin DDR Memory Interface IP &% I#HT 15 4

Gowin DDR Memory Interface IP 7£ 52 i DDR SDRAM Y H hill i Aic &
&, A IREME S sr_ack, 7~ DDR SDRAM Uik A H Rl #iik =
P PRI

FH P AT DLad i 326 1 i i i O P T, %5 “USER_REFRESH”
WHE N “ON”, F /ol fEAE R 238 i 55 1 ref_req 5] MC 32 HURIHTE K,
LR emd I A MC K e s . KIEH P RTS8, ref_req &
FRE— AN A T, SERURETTE 4 KIESE, MC £ %5 ref_ack {55,
Fre— AN A R T, W 4-19 R,
4-19 A PRIFRES R E

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
clk f f f f §§f f f f f f f ux_f L& 1§ 1L 1

ref_req

§ §

ref_ack

§ §

IPUG507-1.3

M RIHTHRAE R BE 252 MC C 2RI I BUEE AT B3R 2. 7E3EIT H
FURGEARAERT, MC 205 58 UEE DT I i 2384 . HI BE 8 A H T P
JlHT 5 & TR Z M ARG &, 8 i B trer RN

FREEIAMEOL T, MBI TS5 U AT ERAE, g Ik
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4 IREH

4.4 FEIRE

IPUG507-1.3

sERE Y, ] ORELEE tRCD CL. #Efmma. trp 28015, HH
F Rl 38T N AE B (8] 280 trer 3B BUET 520, AR P Wil b 8] 14 e K TR RS 24
HN:

TESERRRL A, [ aH P RE, 7 %7 DDR SDRAM 58 #1415
WG SEZN R — AN PR, DR ST S 82 FH P S SR e R 2 7
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5 ¥ 1 51

IPUG507-1.3

im 151 3%

Gowin DDR Memory Interface IP ] 10 i 1 #15R 5-1 A7
%% 5-1 Gowin DDR Memory Interface IP § 10 % %1)3%

5= | 5 EEEEES
User Interface
o SR iss MRS
addr ADDR WIDTH | Input | AR, {55 6T AR
& parameter
cmd 3 Input Al
& 5 RS 5
cmd_en 1 Input 0: oA
1: A
e HL P 457 Memroy
cmd_ready |1 OUIPUL | | nterface T Bl fir 4 5 skt
rd_data '_IA_‘EIP—DATA—WID Output | S ¥smIE
e PR IR R 7S 24 i )
d_data_end |1 OUIPUL | —_4i1rd_dataffa%: A )
rd_datafy 315 5
rd_data_valid | 1 Output | 0: XX
1: A
burst 1 Input R, FAREO;
wr_data '.IA_‘EP—DATA—WID Input B s HIE
e FL PR 7 2 i I 3
wr_data_end |1 Input S A B HEwr_datalf )5
—AN A
\livr_data_mas ,S_IP_E'_MASK_WI Input Jowr_datad L pfs B
i HL S R s MC ] BAEZ IR
wr_data_rd 1 Output el
—oata PO s
wr_data_en |1 Input wr_dataff fEf5 5 -
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&5 A 77 IF] i

0: R

1: B
Sr_req 1 Input H ilEriE 5K
sr_ack 1 Output | BRIFNEES
ref_req 1 Input F Rl 1 oKk
ref_ack 1 Output | A RHT R 255
clk 1 Input et NGE
init_calib_co N S y=
mplete 1 Output | WAL T UG 5

FA P B, R
cli_out 1 Output Memory CIK[1J1/28%1/1
ecc_err ?5/!3:):2DATA_WID Output | ECCHanE St

I IPAEE M EN G S, 4L
ddr_rst ! OUPUt | prigri i, misifin

DDR SDRAM Interface

Rowitihl: (BuEm2)
O_ddr_addr ROW_WIDTH Output Columntibl (i Eérd)
O_ddr_ba BANK_WIDTH Output | Bank#k:
O_ddr cs n | CS_WIDTH Output | Jridk, {KHRL
O ddr ras n |1 Output | RowlhitikiE(E 5
O ddr cas n |1 Output | ColumnitbhtikiE(E 5
O ddr we n |1 Output | Row5 {#ifig

H _'H:Q/—‘\ N HY
O_ddr_ck CK_WIDTH Output TE{;’;' DDR SDRAMf#Y

R
O_ddr ck n | CK_WIDTH Output | 5ddr_ckd i Z 7355

‘ oy

O_ddr_cke | CKE_WIDTH Output D%DR SDRAMI B et
S—ddr—reset— 1 Output | DDR SDRAM i {2 &
O_ddr_dgm | DM_WIDTH Output D%DR SDRAMIL I 5 i
I0_ddr dqg | DQ_WIDTH S:}d'red' DDR SDRAMX( 4
I0_ddr dgs | DOS_WIDTH (E);:]durecu D%DR SDRAMH 4} 1% 18 15

IPUG507-1.3
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6%%@3?

Gowin DDR Memory Interface IP 7] 37 DDR SDRAM =#&f4, H 7 #AR
P 2R IiE B Gowin DDR Memory Interface [ &M i A S 5 S 3L,
BARSH5r W3R 6-1 F1 6-2 Fis.
% 6-1Gowin DDR Memory Interface BIERS S ¥IEIR

AR iR piU|

DRAM_TYPE fEfi a0 DDR;

DRAM_WIDTH | DDREi}iDQ%: & 4,8, 16;

AR MEM g 4ot 1T, 2T;

PHY 5 MCHz 1 2 [a] B}
nCK_PER_CLK 1:1/1:2;
- = o b 451

PCS_PERRAN | st -Rank csifti | 1
RANK_WIDTH +

APP_ADDR_WI e BANK_WIDTH +

DTH Mok 5 ROW_WIDTH +
COL_WIDTH:;

BANK_WIDTH | AFBANK#hL %5 & R#EDDR SDRAM:: ik #%

CS_WIDTH CSfr % R#EDDR SDRAM:L: ik #
Xt F-Single 5 Dual rankz# 14,

RANK_WIDTH | RANKHuH 5 b o

- Ak 5 B AL
ROW_WIDTH | DRAM ROWHhE %% | ii4iEDDR SDRAM:E: F ik #%
DM_WIDTH A ETTp IR VAT DQ_WIDTH/ DRAM_WIDTH
S DQ_WIDTH=DRAM_WIDTH

DQ_W|DTH DQ{:W?'JTL}E * DQS_W|DTH

DQS_WIDTH DQSf&E T %% DQ _WIDTH/8

BURST MODE | RAEKE “Q". ‘4", “8”

BURST _TYPE | AN HHE S £ “Sequential” “Interleaved”

RTT_NOM Nominal OD T4 1507 150

“75”.75
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2 FK Eiti3a T
“50”: 50
Multiple-RANKH T
5w I fDynamic ODT | “OFF”: RTT_WR disabled.
RTT_WR MEE X T “120”: RZQ/2
Single-Component # | “60™: RZQ/4
it RTT_WRRL:
APP_DATA_WIDTH =2 *
Ao O ATAWE g 5 5 9 | nCK_PER_CLK *
DQ WIDTH
APP_MASK_WI . 1w e | APP_DATA_WIDTH/DRAM_
DTH F P4 N Mask (s 5 % WIDTH
USER_REFRES | /&5 HHH P B il
- - “ON”, “OFF”
H HrAE

% 6-2DDR BHE&%

K

g

tek

Memory# [ I 84/ 3] (ps)

tcke

CKEfE F &/Mik i s} 18] (ps)

traw

[l —rank /1 F8 VA s 532 K DY AN AT i 8] b i 18]
DA s /IMEL N 1% AN/ T-tRRD Y £

tras

ACTIVE#|PRECHARGEH/[H]

treD

ACTIVE#|READE{WRITEH [f]

trEFI

3 A7 T 1 B

trrc

REFRESHZ%| ACTIVE/REFRESHIH] [

trp

PRECHARGE & 1]

trRrD

ACTIVEZ|ACTIVER] [a] 4] b

trTp

READZ|PRECHARGEN [a] [&] g

twTr

WRITEZ|READI [a] [7] f

AL

Additive Latency

CL

CAS Latency

WR_CYC

Write recovery for autoprecharge

IPUG507-1.3
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7%%‘*&%]‘

7 {8 P b 26 R 518 ) Gowin DDR Memory Interface IP, 27T
— MRS E R, SHROTRASWWE 7-1 s,
7-1 SE G EALEIIER

Ref. Design

ddrl_syn_top

Gowin Memory Interface IP

Key
debounce

A
A 4

DDR1 > , DDR1
K # ) Memory |MC/PHY | physical SDRAM
test Controller |Interface | | ayer

<&
€

A

ST, ddrl_syn_top BHURTNZEEHR TG, Hi FEERRA S
WP AN E NG, w1 7-1 s, DDR1_test I T /=4
Gowin Memory Interface IP Fr i bl . ¥l 515464, I Hizfidp
TR 454 . Key_debounce BEHuE — AN RS,  FH 118 B i s sl gk g T
KA SN BRI P2 AL S S FL )
= 7-1 ddr_syn_top BN is A5

B g

clk BINSHI B, BRIN50MHz
rst_n BINEAMES

display IE AR e

sw P 2H oy B s

DDR1_test j*/E 8 IR'Em4A 5 8 IKikdn 4, WAFMHLIEIET S 5
1B H PSS N P55, H%F Gowin Memory Interface IP iz
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[ B R AT A T B e . fER S W, EHENAARR RS N

EM6A8160BKC-4, At & Burst Mode y BC4, DQ %N 16 fi7.
DDR1_test 5 Memory Interface IP 3fi I 2 [8] #7045 5 A7 Bk an K]

7-2 Fiass

7-2 DDR1_test 8473 Q{5 S{HEREH

b bk g 1:2

5] nWave:2> /nome/welia/projectiddr_wel|la/fpga_project0z/sim example_test.fsd
¥

Fo S Vew Waviom Amog Tods Widow Hop
&in X @ rass | g0 £ wmss wips (@) (@ % 5 [F] (3] (2] @ cow o1+
T I oy 199,400, 00

10_ddr_dg[15-0

10 ddr 6gal-0

FPEPELDY 1:1 7

L
S 1 1 W i 513

IPUG507-1.3 24(34)
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S%ﬁﬁﬂﬂi

F AT {E IDE Fi@ i IP Core Generate T ELifi 3 & Gowin
Memory Interface IP. A% 7 LLik 4% 45 6] EM6A8160BKC-4 N {7 ik
A, AT FERCE S BCE RSB E TN .

1. FTJF IP Core Generate

P& TG, Ak B Tools &£, FHiedi IP Core
Generate &3, AT GOWIN ) IP #7774 T B, tn& 8-1 fis.

& 8-1 $TF IP Core Generater )

{{y GOWIN FPGA Designer - [IP Core Generator] — - ’ s P—— = | E e

‘s Fle Edit Project Window  Help _ =[x
B | Start Page

Desion < synplify Pro GNZAE-16-LAFF1TE =)

4 ddr_test - [D:\dd |

" IP Core Generator =
E] GW2AR-18-L¢ | FloarPlanner
=i o DDR Memory Interface
# Timing Constraints Editor
Simulation vk
Gowin Analyzer Oscilloscope  DDR Mema! Information
& | Qptions... DfJR PHY Il
& DDR2 Memd Type: DDR Memory Interface
. DDR2 PHY 1 Vendor: GOWIN Semiconductor
a FIFO Summary: The DDR Memory Interface IP provides a complete solution for
& FIFO customers to use DDR SDRAM Memory. This IP located between the I
i FIFO §C — DDR SDRAM Memory and the user's logic include with GoWin Memory
I3C Controller and Physical interface, reduces the user's effort to deal with
I5C the DDR SDRAM Memory command interface by providing a simple
MIPT generic system interface to the user.
& MIPIRX
& MIPITX
4 RAM Based Shift R !
i RAM Based Shi
4 SDRAM Controller
SDRAM Contrl |
SDRAM Control +
< | . 3 Copyright® GOWIN Semiconductor. All Rights Reserved.

Design | Frosezz [% Start Page [ Design Sumary S0 IF Core Generator |

Output 8 x

Open project: D:\ddr_test\ddr_test.gprj

Output | Error | Warning | Info |

2. FJ7F DDR Memeory Interface IP #
#iii DDR Memory Interface i%&%i, X{ii DDR Memory Interface, T
7+ DDR Memory Interface IP #FIBLE F 1, 41l 8-2 Fiw.
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[ 8-2 T DDR Memeory Interface IP #

{A GOWIN FPGA Designer - [IP Core Generator]

= .|

) Fle Edit Project Tools Window Help

(] S &
e L P— 5
L ddr_test - [D:%ddr_test\ddr -
GW2AR-18-LQFP176-8 Name i
a [ 1P Core
4 [ DDR
4 [ DDR1

4% DDR Memory Interface
' DDR PHY Interface
4 [ DDR2
*., DDR2 Memory Interface
“l DDR2 PHY Interface
4 7 AFO
% FIFO
% FIFO sC L
47 BC
13C
4 7 MIPI
& MIPIRX
& MIPLTX
4 [ RAM Based Shift Register
"l RAM Based Shift Register
4 [ SDRAM Contraller

Design | Process y Start Page | [H]

DDR Memory Interface

Information

Type: DDR Memory Interface

Vendor: GOWIN Semiconductor

Summary: The DDR Memory Interface IP provides a complete solution for
customers to use DDR SDRAM Memory. This IP located between the
DDR SDRAM Memory and the user’s logic include with GoWin Memory
Controller and Physical interface, reduces the user's effort to deal with
the DDR SDRAM Memory command interface by providing a simple
generic system interface to the user.

@ GOWIN Semiconductor. All Rights Reserved.

Design Sunmary % IF Cors Generater [ x] ‘

Output

Open project: D:\ddr_test\ddr_test.gprj

Output | Error | Warning | Infs |

3. DDR Memeory Interface IP #i 1 5t ifi
fic. & ST A 3 /& DDR Memeory Interface IP # 14 LR = K, 4k 8-3

B

P R & & T A 3 & DDR Memory Controller 5 oz, il
¥ E SR P %% 5] DDR Memeory Interface 1P H Sz iy 4 A5
sk, AL PHY (Physical interface) 5 N7EBRIARE D, Al
4 DDR Memeory Interface IP 5 H C.HT 75 WAFBURLZEE RS, SEEILO 204 1)

G P ERARMECERS S
A,
& 8-3 IP iz O~ EE

EIREETRE SR, F58ERN

-
{4y Customize [P

i
DDR Memory Interface R
File
Target Device: GRZAR-18-LAFF178
Create In D hddr_test\src\DDE Memory Interface ()
P B_-=: : Module Hame:  ddr_memory_interface_top  File Hame: DDR_Memory Interface Add to Current Froject
a0 s o1 wi_gata_en [#—
wr_gztaf 0] e Type | Options | Timing
Ao _ddr oz _n
wi_dsa_end [ Memory Selaction
o oo n Wi_daE_mask[z0] e
e (o Memeory Type: [EMGASLB0GDC-4 - CLK Ratio:  [1:1 -
- 0_oar_cas_n eme20] ja— |
Memory Clock:  160MHz | (a0 - 280) <> B250.000 ps Reference Clock: (20000 pe ¥ | <> S0 MHz
T [l
-0 oarwe_n
50_req (4 DIMN Type: CLEBUF_TYFE SINGLE f
-—0_sirck =l req —
L p—
<0 oo ok n s::‘ L, Data Bus
A o Dq Hidth Dram Width: |5
wi_data_rdy |-
oMty oo e Memory Address
+—{a_sor st} i g Rank Address: 1 & Bank Address: 2 |+
m_oat_ el .
arlic_sor aqisg o el Bow Address: |12 Colunn Address: |10
R _ozp1] .
] 10_cor_des[17]
oi_out [
Addr Width: 25 Eree |
Data $idth: 32 HARD DRS
Mask Hidth: 4
| @@
0K ] [ Cancel ] [ Help
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4. FTJF Help X4

£ 8-2 WA TH, H—1 Help %4, ALl Help 4l &FE
HC B ST R A AN IR T TR PR SO, P P S R 1P R L
Help SRS 28 5 A AL iy — 2, i 8-4.
[ 8-4 Help 3C#4

[ el e ]
[ DDR Memory Interface x '\
C @ file:///D:/Gowin/1.8/IDE/ipcore/DDR1/doc/ddrl_help.html IR ail.

DDR Memory Interface

Information

Type: DDR Memory Interface
Vendor: GOWIN Semiconductor

The DDR Memory Interface IP provides a complete solution for customers to use DDR SDRAM
Memory. This IP located between the DDR SDRAM Memory and the user's logic include with r

ST GoWin Memory Controller and Physical interface, reduces the user's effort to deal with the DDR
SDRAM Memory command interface by providing a simple generic system interface to the user.
Options
T ™
Type
Memory Type Choose the type of DDR Memory which consumer use
CLK Ratio This is the Memory Controller clock to DDR Memory clock ratio.
CLKBUF_TYPE Choose the ELVDS_OBUF or OBUF for O_ddr_clk and O_ddr_clk_n.
Memory Clock The consumer desire DDR Memory working frequency.
Reference Clock PCB input clock.
DIMM Type DIMM Type.
This is the memory DQ bus width. This parameter supports DQ widths from 8 to a maximum of 72
Dq Width inincrements of 8. The available maximum DQ width is frequency dependent on the selected
memory device. :
Dram Width When Memory Type choose Custom, Dram Width can be modified.
Rank Address This is the number of bits required to index the RANK bus.
Bank Address This is the number of memory bank address bits. Memory Type choose Customn, Bank Address
can be modified.
This is the DRAM component address bus width.Memory Type choose Custom, Row Address can I
Row Address be modified

This is the number of memory column address bits.Memory Type choose Custom, Column

Column Address Address can be modified.

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

Addr Width Column Width. -

IPUG507-1.3
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[ 2= | P
[ DDR Memory Interface X ‘
| C | @ fileyf//Dy/Gowin/1.8/IDE/ipcore/DDR1/doc/ddrl_help.html Ba B Y |
[ Data Width Choose CLK Ratio 1:2 it is equal to 4*Dq. Choose CLK Ratio 1:1 it is equal to 2*Dq. |
Mask Width It is equal to Data Width/Dram Width.
ECC This is the error correction code, available in 72-bit Dq Width configurations.
Option
Burst Mode This is the memory data burst length.
Burst Type This is an option for the ordering of accesses within a burst.
User Refresh This parameter indicates if the user manages refresh commands. Can be set for either the User or
Native interface. !
CAS Latency This is the read CAS latency.
Additive Latency This is the additive latency in memory clock cycles.
Write Recovery This is Write Recovery.
Rtt Nom This is the nominal ODT value.
Addr Cmd Mode This parameter is used by the controller to calculate timing on the memory addr/cmd bus.
QUTPUT DRV This is the DRAM reduced output drive option.
Timing
tRTP Period This is the READ-to-PRECHARGE command delay.
tRP Period This is the PRECHARGE command period.
tWTR Period This is the WRITE-to-READ command delay.
tRC Period This is the ACTIVE-to-ACTIVE command delay.
tRAS Period This is the minimum ACTIVE-to-PRECHARGE period for memory.
tRCD Period This is the ACTIVE-to-READ or -WRITE command delay.
tFAW Period This is the minimum interval of four active commands.
tRRD Period This is the ACTIVE-to-ACTIVE minimum command period.
tCKE Period This is the minimum CKE pulse time.
tREFI Period This is the average periodic refresh interval for memory.
tWR Period This is the WRITE recovery time.
tMRD Period This is the MODE REGISTER SET command cycle time.
tRAP Period This is the ACTIVE-to-Auto_Precharge delay.
tRFC Period This is the REFRESH-to-ACTIVE or REFRESH-to-REFRESH command interval.
tDLLK DLLK cycle number.
5 . EEAE ZIK,LII Iy
FERCE F i Y bR TRREAME S RCE i, H AT DDR Memeory
Interface IP #% H 32 FF GW2A-55 GW2A-18 GW2AR-18 GW1NR-9 JU:ts
Fro AR BS54 GW2AR-18 Afl, EH 3k LQFP-176. Module
N El - N — A} — N ) AY
Name 1E10 5 [ & LA A2 5 TR SR 47, BRI
ddr_memory_interface_top, /i HiT{&. File Name /& IP %347
A3, 4478 DDR Memeory Interface IP T SCiF, BRI
DDR_Memory_Interface, H /Al H47120%. Creat IN &I IP B304k
PR, BN \ TR \src\DDR_Memory_Interface, H /" 7] FH AT 15 2
M4%. 4T A Add to Current Projiect 2630 & #) i) /& 75 77 A4E 1 1P B3
FURR) TREF, BRINA)IE, W1H 8-5.
E 8-5 EXREERERE
rw Customize IP P ) )
DDR Memory Interface &‘1
File
Target Device: GWZAR-13-LAFF1TE
Create In: D:'ddr_testisrcbDDE_Memory InterEace (!
o e ass ety 7:* Module Hame ddr_memory_interface_top  File Hame: IDR_Memory Interface hdd to Current Project
6. Type &I+
{£ Type KT, Fl ™ T ZEAC &L P {4 H () DDR AT BUEEAAE 2.
® Select Memory 10
N N Mz =
a). & Memory Type &I B e e Bl FH WAZ R L 5, DLER Q)
IPUG507-1.3 28(34)
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b).

d).

e).

EM6A8160GDC-4 WAFFk A, N AfEMRA S 5, 5IHAHK
IS H ARG N AR B 5 BRONAE i, P ] DUARE B /R skt
TENG WA Pk Custom (HE SO &I, NMASHTE A
CF MBS A

CLK Ratio i1y GOWIN N A7 45 il & 1A BE4E 1 I e b s, 32
£ 11/1:2, APATIESE.

Memory Clock j& GOWIN PJA7#% il 2% FIR B, JEH]
90~250MHz WA A ATAE IR S, JeTHiEmi< 3 3B RUE I, ®
JG ps, #RIA 160MHz B 6250ps, %#i#E % Memory Clock 1] 2
fifo

Reference Clock #& F 7~ % F i 2 &, B4 A8 57 [¥) PCB Clock,
HTYEEE S, HAEgEmf Ak, AnJpiZES, B\ 20000ps,
J& T H A SR, RIERIA 5S0MHZ.

DIMM Type H J7 i+ DIMM #2674, Wli%# RDIMMS,UDIMMS,

SoDIMMS F1 Componets
e Data Bus 17

a).

b).

Dq Width 72 N A2 RURL I s A 56 7T LI 8. 16, 24, 32, 40,
48. 56. 64. 72, MikFt 72 B, WIAEDAA) % ECC kT,
fh 5 ECC AITisudk 8.

Dram Width #& DDR $iifi DQ %5 /%, 24 DDR W ATHUR# € f5 FH
AAEE, W Memory Type i Custom, H P RLLEHCES.

e Memory Address 3£
Memory Address # £ ZIH'E DDR N2 Hiki [ Rank, Bank, Row,
Column Hulib{5 5, HikPe4r DDR WAFER KM )G, GUI £ HIEE, W
JLiE P Custom M FHEEF FRYE H S EH ) DDR A7 2R B AT R .
e ECC &
U R FE DQ FEER 72 W AT LA ik, BP%dE DQ %N 64,741 8
A DQ FE N ECC K56 76 %
e HARD DQS i
L PR GWINR-9 RAINERINN OFF, A%k, I {{H Generic
Mode #%5, BIAEH DQS ilifZ; 4 Fik# GW2A R¥INS, ERik
ON, “z)i%, f#H Memory Mode £z, 144 DQS ffi#%.
o AH[HEAED

a).

b).

Addr Width [11%5 i & Rank+Bank+Row+Colum, Data Width {4
4*Dg (FFEREEH) 1:2) B 2*DQ (IHaf b 1:1), Mask Width iy
Data Width/Dram Width, UL F=AM&W 84 g aitE, o
ToiFsEE

Type &I~ WK 9-6 Fran, Cik#FR4E6] EMB6A8160GDC-4 W 17
K o
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_ & 8-6 Type EJIF

N
{Ay Custornize IP l P |
R
DDR Memory Interface 5]
File
Target Device: GHZAR-15-1GFF176
Creste In: D: \ddr_test!src\IDE_Memory_InterFace (o)
N f— .
B [ | | Module Nane: | ddr_pencryinterface top | File Feme: 0B Menory_Taterfuce Add to Current Project
0 cor nai Wr_oat_en =
wr_datap 1] =
%= O_oor_cs_n
- Loaa_end 4= Memory Selection
R . W g2t _mask[30] [
[y - Meneory Type: |[ENBAS1BDGDC-4 - CIK Ratio®  [1:1 -
w—{Q_oor_cas_n Sz D] =
Memory Clock: 160MHz 2] @0 - 280) <> 6250.000 ps Reference Clock: (20000 ps | <> 50 MHz
B0 0] =
a0 oo wen R
s re DINM Type:  |Compuments = CLEBUF_TYFE: SINGLE =
= 0_oor_cx R1_reg (=
tfa—
0 ook n Z L Data Fus
o e ek e Dq idth: [16 = Dram ¥idth: |5
wi_gat_roy [
wQser s n ni_calo_oompietz [ Memory Address
—o_asampi0) e = Rank Address: | |2 Bank Address: 2 |2
i _data_valkd [
-+ 10_oor o159 e Row Address: | 12 Colunn Address: |10
H_dstzpi0] e
] 10_car_des[1]]
£3_out it
Addr Kidth 25 Eec I
Tata Width: 32 [V] HaRD DES
Mask Hidth: 4
08 | [ camca |[ Hels

7. Options &I
e Memory options &I
a). Burst Mode 725 K KFE M)k #E, wTLAIEHE 2 8L 4 58, KL 4 (i)
BRELA 1.2 B A ATERE 2D,
b). Burst Type /&R KFMIEEE, FJLUEFHFEAF (Sequential) B
(Interleaved), ERAHF SEQ.
c). User Refresh 2] a2 58 F -~ H S AIERIFNE R, BIAAFE,
i GOWIN Memory Controller #5 i E Kl .
e Mode Register Setting i% i
a). CAS Latency, DDR W7+ CL Z4, RPF Mk ki ik i v AR,
Bk 4, HPaHE O skikse, $eftdkmi 2/2.5/3,
b). Additive Latency, DDR W17+ AL 2%k, RUFHmMZERT, L 0, H
PR O Rk, feftikin o.
c). Write Recovery, DDR W{7H WR 2%, Bl 6, A Al H O
KRik$E, $RALIEII 2/3/4/5/6.
d). RttNom,DDR {7+ ODT HFHZ%, ERi\ OFF, H P n[#%H O
Kik$E, HEALIEIT OFF/75/150/50,
e). Add Cmd Mode, DDR W7t ar& a8, BN AT, H A%
H O Rik$E, AL 1T/2T.
f). OUTPUT DRV, DDR W4 thikzhiL i, 2Kk Full strength,
P2 A O %Rk $, #245%ET Full strength/Reduce strength.
e Generation Config i%£
RGN IP R, AR IBUF. OBUF 25515, E#:AEA port
HEEE R, BiNa)ik.
Options IR WK 9-7 fin, CikFFERf] EM6A8160GDC-4 4 17Hil
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Fi .
_ [E 8-7 Options IR

.
W Customnize IP l P
R
DDR Memory Interface 7]
File
Target Device: GHZAR-18-LAFFLT6
Create In D:\ddr_test\srciDDE_Memory_InterFace ()
B P :: Module Hame:  ddr_memory_interface_top | File Name: DDR_Memory Interface Add to Current Froject
w—{o_cor_nat wr_data_en [—
wr_dzap 10] -
i ER R wi_cata_end [e—
{0 o rzs 1 WE_gat_mask[30] [
cmd_en fa— 7] Uzer Refresh
w0 _oar_cas_n omegza] = —
Burst Type: [SEQ +
*—{0_our_we_n e 0] 4=
&r_ren [4— X
I s b Mode Register Setting
IR P, B CAS Latency: 3 - Additive Latency: O
SLack |-
o e s g Write Recovery: [B ¥ et Hon: OFF v
wr_data_rdy [— ) N T
ity hddr Cnd Mode:  [1T = OUTPUT DRV |Reduced_strength -
emd. 3y
= 0_car_dam1 2] S Generation Config
w_data w3l =
10 _oar_df150] ro_czta_end -
B Dizable I/0 Inzertion
] 10_car_des[1]
o5 _out |-
08 | [ Canead | [ Kelp

8. Timing &I
e Command and Address Timing % 1
a). tRTP Period, DDR {74 READ | PRECHARGE ¥ [a][a]Fg, 2k
ik 7500ps, H Al HATIE M
b). tRP Period, DDR £+ PRECHARGE f#, ZRki\ 12500ps,
P HATE
c). tWTR Period, DDR A {74 WRITE %] READ H [a][E]f&, ERIA
75000ps, H Al HATIEE.
d). tRC Period,DDR 174 ACTIVE % ACTIVE ISR ZERF, ERIA
5500ps, H /Al BATIEM.
e). tRAS Period, DDR W79 ACTIVE %] PRECHARGE i a], ZRi\
37500, H/n] HATIEK.
f). tRCD Period, DDR {7+ ACTIVE #| READ 5 WRITE i a], 2R
i\ 12500ps, H /Al HATEHS .
g). tFAW Period, DDR P 47H1[E— rank 7 o ¥ [F] I R 2% KT DU AT 8
T A2 TR TR BE A TRD 5 DRI LG B /MBS 1Z AN /T tRRD B DU , 2R4A 40000ps,
PR HATIE K.
h). tRRD Period, DDR W74 ACTIVE #| ACTIVE /it Al A]f&, Bk
i\ 7500ps, H A EHATIEK .
i). tWR Period, 5K&E ],
j). tMRD Period, #2717 #3150 8 A W a] .
k). tRAP Period, 2] H 3T 7T HAERT .
® Refresh, Reset and Power Timing %7
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a). tCKE Period, DDR W% CKE 155 & /MKt B[] (ps), ERik
75000ps, H ] HATIEM.
b). tREFI Period, DDR P47kl ¥ [a] 8] %, BRik 7800000ps, A/ wAl
HATIE M
¢). tRFC Period, DDR A7+ REFRESH #| ACTIVE/REFRESH [i]
k%, ZRiL 160000ps, HI /o] HATIEE .
d). tDLLK Period ,DLL J&{i%k, EKiA 512, H AT HATEE
Timing &5~ 4n& 9-8 o, CikdF4kf] EM6A8160GDC-4 N /7AitkL
R, T 5E G A OK #4401, 5€/% DDR Memory Interface IP fFiC & 4=
B A
8-8 Timing &I F

e 5
{Ay Custornize IP l 7|t
R
DDR Memory Interface 57
File
Target Device: GHZAR-18-LAFF1TE
Create In: D:hddr_test\src\DIE Memory Interface (o)
S P : :: Module Hame:  ddr_memory_interface_top  File Name: DDR_Memory_Interface Add to Current Froject
a—{o_cor pay1 wr_dats_en (4—
i sspraype= | | Type | Optionz | Timing
a0 oorcs n
wiasa_enc (¢ Command and Address Timing
{0 cor 25 0 WI_03E_Mask[0] ue
cmn_en ARTF Period: TSO0ps |2 ARP Period: 15000ps |+
+—{0_corczn ooz = L
e HTR Period: 5000ps |+ ARC Period: 55000ps |+ |
@—{0_oor_we n Rl
o1re tRAS Period: 40000ps |2 ARCD Period: 15000ps |+
4—{0_oor_ck =1_eq [
I AFAK Period: 40000ps |2 ABED Period: 10000ps |+
a—{o_cor_ex n 2 e
= HE Period:  15000ps |+ AMED Period: 12000ps |+
- O_oar_cke Tef 32K =
Wi_gzta rdy [~ tRAP Period: 15000ps |5
0o et n 1R_cats_compies [
I PR wne_m2gy o Refresh Reset and Power Nown Timing
_dzm_yalid [
P g B ACKE Period: TSO0Dps |2 AREFT Period: TE00000ps =
| 10_oi dee[1 2] AR . RFC Feriod: TOOOOps |5 4DLLEK: 512
Ci_out [
eE
OF ] [ Cancel ] [ Help
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9 AL 9.1 XY

93:1#3‘5171

Gowin Memory Interface IP 22 U 32 ZALE =N 807, 708 SR
BRI A S % 1] .
9.1 M#
SR AL A A FR B PDF S0
F+ 9-1 XHEFIR

£ ik

IPUG507-1.1_Gowin DDR

Memory Interface IPH & | Hi =DDRWAZELIPH A, BIA Tt
P

9.2 WItiRAE (E)

28 ARG S 3 4% Gowin DDR Memory Interface IP /) RTL fn#fthd, fit
GUI ], VARCAETRATHIR A= P BT &1 1P .

< 9-2 BitiR R EBYIER

A A

DDR_TOP.v IPZTE S, PR DGR, RIn%E.
GOWIN Memeory Controller##f 71 hg

ddrl_name.v TR, TREAHGUIEN, RN,

gwmc_top.v s AR T2 S0, s

ecc_top.v ECCR TN Z A, N .

ecc_decoder.v ECCR: It S, %

ecc_encoder.v ECCRII w4, % .

gwme_bank_ctrl.v ﬁ?%g@%ﬂ%ﬁﬁﬁé\ﬁﬁﬁ\ AL I TR AR R L

gwmc_cmd_buffer.v s N AF I 88 Ay R AT BESCAE, s

F WA as S AL B A, B A Pl i GUIRLD
Bred, RKnsg

gwmc_local_param.v | &= WAAEH S8 S BACFREL, b GUUEHER S

gwmc_param.v
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9 SAFAEAS

9.3 ZF it

PR

i

W, o

gwmc_rank_ctrl.v

o WA AR L . A S R H RS,

gwmc_rd_data.v

5z WA IS I S BB R SO,

gwmc_wr_data.v

iz WA A S Bl AR RO,

gwmc_timing_ctrl.v

151 Zs PN A A5 I B 4% R BRSO,

PHY #7005
ddr_phy_top.v DDR PHYTIZ A, &
ddr_phy_wd.v W fHdata_lanefideflicmd_lanefd o tf, ng

ddr_phy _cmd_lane.v

A AL BRSO, I

ddr_phy _cmd_io.v

iy AR S0, N

ddr_phy_data_lane.v

B GeAr U,

ddr_phy data_io.v

B itz e L, s

fifo_ctrl.v

fifof= Hil L SO fF, TN

IN_FIFO.v BB S A s, s
OUT_FIFO.v RIEBIE AT A, s
ddr_init.v WIGEWAEE A, ns

9.3 &Eit

Ref.design X3 ¥ %44 Gowin DDR Memory Interface IP fM &4, H

PR, LR BT T SO R R S AR
#< 9-3 Ref.design XHRAETIFR

IPUG507-1.3

B S Eiti3u

ddrl_syn_top.v ZZ BT Zmodule
key debounce.v MEERYiSN

DDR1_test rst.v IR 7 A A R

DDR_Memory_lInterface.vo | Gowin DDR Memory Interface IP {2 3 fF

ddr.cst

DDR TLAEWyHE Lo S

ddr.sdc

DDR TLFEWyEE Lo S0

gwmc_local_param.v

DDR LFEZH

DDR_Memory_Interface

DDR IP {3k
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