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1. DS102, GW2A #%I FPGA ;=i #ds Tt
2. DS226, GW2AR %% FPGA =5 s F it

3. SUG100, Gowin =% A farg

1.3 Rig. 4EmgiE
214 P T AT BRI R Y G  SHIRE 3L
R 1-1 RiE. GigiE

RiE. 4i087E | & =P

FIFO First Input First Output JeiE S BB
IP Intellectual Property HIH=AL

RAM Random Access Memory BEATLAF A7 i 2
LUT Look-up Table R

GSR Global System Reset ERRGEN
ECC Error Correcting Code ZY Y

IPUG281-1.6 1(30)



http://www.gowinsemi.com.cn/
http://cdn.gowinsemi.com.cn/DS102.pdf
http://cdn.gowinsemi.com.cn/DS226.pdf
http://cdn.gowinsemi.com.cn/SUG100.pdf

1 RTATFM 1.4 BORSFF5 Rt

14 FRZFHSRIR

P PRSI AT AL EOR SO, AR IR b AT AR AR 58 e sl 1A
W EHES A A:

Mk www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391

IPUG281-1.6 2(30)



http://www.gowinsemi.com.cn/
mailto:support@gowinsemi.com

2 MR

IPUG281-1.6

%

Gowin DDR3 Memory Interface IP & —/ il ] ) DDR3 W #7# 11 IP,
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Gowin DDR3 Memory Interface IP 7] 37 #[¥) DDR3 SDRAM % i# %
N
P Le g 1:2 8K S8 533Mbps;
I B A7) 1:4 AR SCFF 533Mbps, 800Mbps.
Gowin DDR3 Memory Interface IP 7 56 3R it in | -
o IfEhLLE] 1:2 BT, RAKEN 4, #WFHEN 50%:;
o IfEPHM 1:2 AR, REKE N8, WHAFEN 90%:
o IfEPLLMI 1:4 BT
- iR R AT, REKEN 8, BERK 64

(app_burst_number = 63) I, Hﬁ’ﬁliﬁ 90%, SRR R Bk
DR, ELER K 1 (app_burst_number = 0) I, i EE AR
N 50%:

- MMERIELLR KB IFI T, W AFE NN 90%.
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LR R ETE S I 6 =S4 E | Burst_Number_Enable £,
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Gowin DDR3 Memory Interface IP @it Verilog i& & L8, MAT &=
GW2A-18. GW2AR-18. GW2A-55 % 2 41| FPGA, HZJEF]HE il un=
3-1 iR, HREHME = FPGA LM FHIHE, 1EE G HRAAE R,

* 3-1 HEFAER

DQ WIDTH | LUTs REGs I/O fmax WERY| | BEHEN
8(x8) 1061 1009 151

16(x8) 1312 1365 231

24(x8) 1557 1721 31

32(x8) 1639 2077 391 6
40(x8) 1845 | 2433 | 471 600MbpSs | Givan o | -7
48(x8) 2060 | 2789 | 551 8
56(x8) 2271 3145 631

64(x8) 2483 3501 [y

72(x8) 2694 3857 791

!

7E% 3-1 1, Gowin DDR3 Memory Interface fic & H /7 #ihik %8 54 29 {7, DRAM WITDH
N x8, BIERLLBI 1:2; WP LLEIA 1:4 BLIE MR i i) 2 £5.

IPUG281-1.6 5(30)




4 DIREH IR 4.1 BEREER

o
[
(;i.

4I)Jﬁ'é. ik

Gowin DDR3 Memory Interface IP ZAZE M INE 4-1 fior, FEAE
Memory Controller. Physical Interface 2555, & 4-1 1) User Design
J& FPGA T % 541 DDR3 SDRAM i B4 i Fl st

4-1 DDR3 Memory Interface IP £544[F
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rst N
memorI\I/( ck ) FPGA dgé?ag:r >
c A - —_— »
addr > ddr _ck >
cmd ddr_ck_n |
cmd_en . ddr cs n |
wr_data ; ” ddr ras n _
User mask MC/PHY . ddr cas n | DDR3
; > Memor Physical >
Design | wr data en,, Controll?a/r Interface Inteyrface ddr we n ) SDRAM
wr_data_end= ddr reset n,
< cmd ready < ddr_dm >
< 'd data < ddr dgq
rd _valid _ ddr dgs |
< rd_end < ddr_das n
4.2 Memory Controller

Memory Controller & MC =, SLILMZTIRE, WEHARASHLIEAT
BANK. ROW. COL JJil#%#]. Memory Controller U5/ /i3 5 i
4, WHEBLL FIFO #BHAEhk, S am A0 PHY U m] 50 145 FT
¥, FINE PHY ],

4.3 PHY

PHY #24t 7 MC 54} DDR3 SDRAM 2 [l 3L 2 X 5810, ¥
Kok B MC Z N FEHl#s a4, I m DDR3 SDRAM it fi it 42 11 i
.

PHY (3L AL 4-2 Ai~, FEGEIIAEEL, 55 A0 E AR
Peo BAE@Eg. dy bk s A 1/0 B,
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4.3.1 #FIaLE T

WIIE A = 35 52 B DDR3 SDRAM _F 1 J5 W) AG AL A s e . 458
BT A WIME SikE 2 J5, 15 5 init_calib_complete”2 {385, 6~
BAYIIEAL 5E K

lal::E )T
1% JESD79-3F Wil hrvE, FH 57X DDR3 SDRAM (it nk
DIMM) #EAT#1U614k, GFEEAL. K ffige. MREFAAECE X ZQ 1Kk
4.3.2 HIE B AT
HH 8 S R A AR A
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init_calib_complete: DDR3 SDRAM WAZiZ it A v AE A REHEAT 1IE
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M PAiEE emd & emd_en 1] IP 5 A4, 68 RIS N4 1k
JEIIY, 17 DDR3 Bk & e i3 5 955
e cmd A& H ;
e cmd_en N MRS S, mH-FI cmd A2
cmd & Xk 4-1 fhor:

£ 4-1cmd 5
iRt cmd[2:0]
Read 3'’b001
Write 3’000
Mok

addr J& P bk S22, 5 omd — RS A #1824 emd_en B
i, addr B2k

EN Y, PR hE B2k addr 543 N £ Rank. Bank.
Row. Column Z [BIfF7E—ERIBL R R, EAREIH, % Rank-Bank-
Row-Column 7 AT AR, K077 Rl 4-4 Fras. H A ERNH
o, N RS AR b N
4-4 Rank-Bank-Row-Column JiIFRFit AR

A AlAIAAA|A
User nlo T e 504321 0
SDRAM |Rank Addr| Bank Addr Row Addr Column Addr

addr >4 DDR #iitik, B addr B 4% Bt DDR P f7thiik. 4 DDR3
burst_mode L& BC4 i, —XK5/:7 W DDR W5 AN/ 4 4~ dg HdfE,
[Rlt—¢X DDR G/i: 5 H 4 Mbhk; 4 DDR3 burst_mode Bi & BL8 i, —
W53 R DDR N5 N/EE 8 A dg #idE, Ktk —k DDR 5/ 5 8 A
bk, AR SRR, ByE = ok 4 ) .

RHREC Bl 1:2, Ml S SRRF
BHBPEE] 1:2 7, omd_ready A&, Ko~ DDR #4248 o] LI

P
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i Hudik R AL REAS 5 Z ) I P ] 4-5 Foss
4-5 2\ MU SEREESHFE-a

1 2 3 4 5 5 7 8 g 10 1 12 13 14
ck  F L& L F LF L F 1L f L F L F 1L fLF L f L
addr adar W7 sddr WAL Ty mddr MO N addr addr sddr W7
cmd A 20000 WA weonn H A Th000 K AT aho0n W, 28001 % 38001 %07
emden /TN T TN {
cmd_ready i.%_/—\—‘\&

FPEPEL) 1:2 Bf, DDR #5283t 0 VF K 4-6 Fas B 3 i3, Clock4
B ZI 7 ecmd 5 addr 756 %%
E 4-6 <. MUt S5EREESHFE-b

clk +1|+2|+3|+4|+E|+ﬁ|+TI+SI+9
L T S

cmd 720000 ¥_veaon ){_zeano WL NG

cmd_en ./ , W

cmd_ready /7 N i /

EHPPEEH] 1:4, EHERLEAT, MUSGESHF

M LSS R, RIE— AN Al 5, HINESERK
nx, HibkEZELEM, Hdn KT%T 0/MNFET 63, HNELERK 1
P 64 Wik, FESCRRIESIRK 64 Ik, i app_burst_number Hi N, &
RFE I 4 G AT BRI AB U 2 TR B SR 9 R 2T ik 75 22 H P AR
RERRBOT s PR A IR 75 S5 A5 FH P 400l % 52 B A emd_ready {55
Pimi. N FWE 4-7 iR
[ 47 FARECD) 14, EBTREMATHS, WIS RS

1 2 3 4 3 6 7 g 9 10

clk I I S N NN S\ A S NS S ey HE S B
addr % addr AT sdarz X

cmd crid1 N T _emaz WO

cmd_en RR.

cmd_ready \\)

app_burst_number numberd b Tnumbert,
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EEERRMEAASHFE 4-6 7.

EHPREED] 1:4, JEELERELBAT, MUSHSHF

P A RS SR AR A, Mk Ay A i 7 S B L] 1:2 AR
A, EEER 4-5 &K 4-6 1.

443 S EBHIBEMNEXR

cmd S5EHEALE 2 R UK 4-8 Fias.

& 4-8 cmd SHFENE X RE

clk ¢ L4 1L ¢

[

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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e wr data: ¥¥raskir, @ R 05N B % DDR M AL
o

e wr_data_wren: #¥EE ANfEREEIT, SR wr_data B R

e wr data_end: FHIXHTEW wr_data M2 EEEEZ 4TS NG
— R

e wr_data_rdy: X4 wr_data_rdy JymE PR, FRoRTEES AT LRI user
B, WAl D wr_data. wr_data_wren 5 wr_data_end #%
ISP ChIE

® app_burst_number: Yz AR HIES R KN, B,

P LB 1:2 B, burst_mode BCE BC4, wr_data 5 dq Zdlfz 5 b
N 1:4, B —A> wr_data 7] /2 DDR —XRR A S, wr_data_wren 5
wr_data_en BT NAHIE], B DA P S EdE R wr_data_wren 5
wr_data_en [FI#f 5 1 BIA],

M LB 1:4, burst_mode At & BL8 K, 5 _FiRZSFIEHAHFE . B
N 4-9 fiow.

& 4-9 BF$HEE I 1:2, Burst Mode=BC4 SiE§HELf 1: 4, IFFEERLXER SRS
FE

1 2 3 4 o5 6 7 (i ) 10

clk N N R S N D NN e

cmd Tpo0n

addr addr

cmd_en

cmd_ready

wr_data_ready

wr_data 7 data

wr_data_en

wr_data_end

MR LEBIECE 1:2, burst_mode AL E BL8 Itf, wr_data 5 dq £
FEtb oy 1:4, LR DDR — X RAGHHEFHEM A wr_data, 4
wr_data_wren N RFEEELE A, 25 AN E ¥ wr_data_end 5 1.
i 4-10 fior .
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4 Thegdiig 44 HpPEN
& 4-10 BF$hEEHI 1:2, Burst_ Mode=BL8, SHiERFE
1 Z 3 4 5 L] T ] ] 10
clk 4 4F 4+ ¢ £ L+ £ £ L+
cmd o000
addr addr
cmd_en
cmd_ready

wr_data_ready

wr_data 7 datat dsta?

wr_data_en

wr_data_end

I 44 ] 1:2 B5F, S24F burst_mode it & OTF #5, fEHAR
T, ¥ 55 burst v 0 2% 24H7 DDR ki) burst_mode iy BC4, i
155 burst 24 1 27~ X457 DDR Fikif¥) burst_mode Jy BL8, IS A/~
N ARTE 5 4% HI 47 wr_data_en 1 wr_data_end 155 . BFFWE 4-11 i
o

4-11 B§hEE ] 1:2, Burst Mode=OTF, E#¥iEHFFE

1 2 3 4 5 ] 7 i} 8 10

clk 4 4 L f L F L F L F L F L F L f

cmd A{abnnn W A}(abnnn >{//

addr addrl addr2

cmd_en

cmd_ready

wr_data_ready

wr_data datal A data? I

wr_data_en

wr_data_end

burst

4.4.5 app_burst_number
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e Efsl 1:4, burst_mode BLE BL8 B, 4K,
app_burst_number ¥ I, FC B 548 1E SRk AP 4. HEA I 4 Ak
ETHPEGANZAEIEN, JATESN—HBERIRT, 4528 i 5 bk 42
Hn. 7 EE R WS L R N HbE A REFS bank F1% row.
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4 DiRefiA 44 HpPEN
&1 app_burst_number % & 63, KFWE 4-12 iR,
412 EFEREZERT, SERIENFE
o 1 2 3 4 5 6 7 8 9 10 i 12 13 14 15

4.4.6 EHIE
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cmd 35000 X

addr A A agdn

cmd_en \\

cmd_ready \\

wr_data_ready \\

wr_data

wr_data_en \\

wr_data_end \\

app_burst_number 84

*4 app_burst_number Jy 0 I}, Bty DDR ZCRMAR, G0 A%
app_burst_number, #EiFE I AEESE R R

AP P20 rd_data. rd_data_valid 5 rd_data_end 21X
DDR3 SDRAM & [H] {4 .

e i rd_data JyiR [ {1 H0d v 1 5

e U115 rd_data_valid N A 20w 1, MH S HEAPR, fRasik
i A1) rd_data 5 %L

e Uil rd_data_end $8/R7E 24T burst_mode T IR [Bl i 5 —H £ ¥,
T TR A R
SRR AL, CUBER ] 12 i, PR E R KN BLA B,

B 5 —A clk A, b 4-13 Fros.

4-13 BH$hEEH) 1:2, Burst Mode=BC4, IEHHERFE

1 2 3 4 5 [ 7 g 9 10
clk L 1L fF L fF L F L F L F 1 F1 fF-
cmd 26001 N
addr ¥ _addr M AN
cmd_en “
cmd_ready \,\,
rd_data AN rdata
rd_data_valid “
rd_data_end “
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4 ThBEHiIA 4.4 e

HEEAER L, e besl 1:2 1, P EE R KK EE N BL8 B,
B SIS clk B, & 4-14 s

4-14 FHEPEEH 1:2, Burst Mode=BL8, iE#iERFE
1 2 3 4 5 (1] 7 ] 9 10
clk L R O R S N N e N O S O S IO

cmd Th001 /i\\(/

addr T ¥_aoar N

cmd_en (\(\

cmd_ready \)\)

rd_data e rdatat rdata?
rd_data_valid (\(\

rd_data_end (\(\

MR LR 1:2 B, HPECE R AN OTF B (B BL4 5 BL8 AI H
FH P26 burst 5 S BBE R VI, 24 emd_en F X4, burst 0 R
BL4 s, R S ok FH, burst N 1 3%~ BL8 B, e &
FPA clk A3, i 4-15 Fros.

& 4-15 BHEhEEH) 1:2, Burst Mode=OTF, EEERFE

clk {1 fz f3 §4 fE\'( fa fF fs fg fw &Rfﬂ §12 §13 fM
emd pA 7y smont XZZANT

addr agart TN, sam2 YNy

cmd_en i QU

cmd_ready i W

1d_data TANCTTTKdata A rdatal _rdata2
rd_data_valid o )

d_data_end S i

burst

M e 1:4 15, P ECE R KK R SRR BL8 I, BRRR K 1%k
W= ok A, fEESERABAT, IR TFS
app_burst_number —%, WK 4-16 fix.

IPUG281-1.6 14(30)




4 Dfet iR

o
[
(;i.

4.4 e

4.4.7 RIFT
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& 4-16 FHBRLLR 1:4, EEREZERIBRFE

cmd 001 K A A

addr addrl E
cmd_en “ “
cmd_ready \S\ \\

rd_data @( rdatat rogtaZ rdatad

rd_data_valid

rd_data_end

app_burst_number 63 Y,

R LEB) 1:4 I, ARIESERAIUT, S 1 M PR R
[l edhs, & 4-17 B
4-17 RSPEL B 1:4, AEEBREIRBIR FE

2 3 4 8 9 10 11 12 13 14 15

clk S SN N D N SN D SN N AU AN SN D D B D

cmd ¥ _zw001 26001 {36001

addr A addr addr2

cmd_en “

cmd_ready \\
rd_data_end “

rd_data_valid “

rd_data TW_datal data2 data2

RFR

7£ DDR3 SDRAM 71 [ 51| 5 AN 0 Rl ok SR Bl AN 2%, BRIt
7% Gowin DDR3 Memory Interface IP J& 114/ [71] DDR3 SDRAM % i% il
Hrfa4 . Gowin DDR3 Memory Interface IP [8] [ treri I IA] 72 A5 il 8T i 4
a2 =4 f5, MC $UT )G —%iEE w45, & PreCharge Firfi
Bank, #AJG#H4T Refresh a4, lFiElE LA B m L.

BRIF

F P 0 sr_req K ERIET (self refresh) 153k, Fd'® DDR3
SDRAM #t A\ HhlH . 7£ BT, DDR3 SDRAM 2 H 5l kil 47
k%], 7 Gowin DDR3 Memory Interface IP K iXRl#HiTE 4 .

Gowin DDR3 Memory Interface IP 7E 52 s %} DDR3 SDRAM 1] H kil #r
BB, <mMH P REMES sr_ack, 7~ DDR3 SDRAM Lk A A kil 3§
o
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o
[
(;i.
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P R Rl
P R] DA e e G RO P T, WK *USER_REFRESH”

YEEONON", i P AT ZE AR 2 I % 55 11 ref_req ] MC 2 HIRIER SR, T

IR omd 3111 MC & IS A 4. RIEF P RIER 0, ref_req 7 f

SR BT, SERIETE S BORIE, MC 2R ref_ack (55, #

g AR HF, W 4-18 .

[l 4-18 F A RISFE R

O I T e TR s I Y Y s s s R s s s I s I 0

refireq—/—\A\ \4\

ref_ack \\ \\

H P R ERAE AT G 520 MC E &I BEE AT S . 1ET
H P RIBEHEEAERT, MC 205 5e IEE AT B ar S8 . H P N & Ak H H
PR 5 5% 0ide & 2 B EC &, &5k i trer 37

FIERINMEDLY, PRI 2% LR AT ERAE, e mERk
selAEs, WREOEE treo.  CL. HdffLhm (el tre SF2H0HE, HH
JURHT LA 8] S5 trer B AN AT 58 A, DS A 0 P i N T FR) 8 K T
21N

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

FESKBR R R, &SI ¥, - /242 DDR3 SDRAM 58 4]
SIS ST R — A TP R, DABRSZ IS 22 ] BT oK B0 I T 2 v
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i 151 3%

Gowin DDR3 Memory Inteface IP ] 10 i 1413 5-1 s,
# 5-1 Gowin DDR3 Memory Inteface IP #J IO ¥ OA%%%

&9 AT 77 16 Eiiipa
User Interface
AN, 55% I8
addr ADDR_WIDTH | Input AN, ESEETHURE
“Ajparameter.
cmd 3 Input SR GiBLE]
A RS T
cmd_en 1 Input 0: X
1: A
= HLP I B rMemroy Interface
cmd_ready 1 Output AT R A 4 5 ik
rd_data ?EP—DATA—WID Output LA W
e FELSP IR R R 4 i A —2H.
rd_data_end 1 Output rd_dlataf 4t s 1]
rd_datafi %{5 5 :
rd_data_valid 1 Output 0: X
1. A%
burst 1 nout OTF#iluti 1, N1b1HZBLS
P B N1bOHT ZBLA R .
00 burst num A B b1 14 HLAS FH 258 K
pPp—PUISLIEM | [5:0] Input IR GOR I 1, s
RAURAC N\ i 1
wr_data éEP—DATA—WID Input HE R IE
wr data end 1 Inout e PR 7 4 I A2
~oata P AR wr_dataffy s — A
wr_datafEfd, 0: XfMNwr_data
wr_data_mask g?ﬁ—MASK—WI Input FHLER, 1: XNwr_data¥

TH
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55 A7 7714 iR
wr_data._rdy 1 Output sz E%Bﬁ%mmcﬂ LA
wr_data5 i fef5 5
wr_data_en 1 Input 0: L&
1. A%
Sr_req 1 Input H il i K
sr_ack 1 Output H L NS 5
ref_req 1 Input F P Rl #iE >k
ref_ack 1 Output P RIF R E S
clk 1 Input ?%Eﬁ)\ﬁjﬁj’ #E&jﬁjPCBﬂ%
PRI, FHEFHSOM TR .
F P NSk T AR A, — %
memory_clk 1 Input NPLLAE S R ) s i 4,
A AAME FIPLL
i memory_clk yPLL{E i
N, M EEPLLEIPI lock
pll_lock ! Input M, W EAIPLL,
M#%1'b1
RABANGT:
rst_n 1 Input 0: A&
1. X
ncalib_comp. | 4 Output | WIMBMLTEmAE S
clk_out 1 Output gz&%gﬂﬁ* # JiMemory
ecc_err '.?.‘EZ—ZDATA—WID Output ECCHe/n 55t
ddr_rst 1 Output %%ﬁﬁﬁ?gg%ﬁ 5. A
DDR3 SDRAM Interface
O_ddr_addr | ROW_WIDTH | Output Eg;ﬁﬁ%ffﬁ /:%) s
O_ddr_bank BANK_WIDTH Output BankHhli:
O_ddr_cs_n CS_WIDTH Output Frik, AR
O_ddr_ras_n 1 Output RowhhkiEid(F 5
O_ddr_cas_n 1 Output Columnitihitiki# (5 5
O_ddr_we_n 1 Output Row5 ffi g
O_ddr_ck CK_WIDTH Output T%%T,ité%DDRs SDRAM [T 5
O_ddr_ck_n CK_WIDTH Output Hddr_ckd k=7 155
O_ddr_cke CKE_WIDTH Output DDR3 SDRAMH # i fE (5 5
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5% (AN 7714 iR

O_ddr_odt ODT_WIDTH Output A7 15 5 St 3 e L 42 41
O_ddr_reset n |1 Output DDR3 SDRAME fiif5 5
O_ddr_dm DM_WIDTH Output DDR3 SDRAM il (5 =
|O_ddr_dq DQ_WIDTH Bidirection | DDR3 SDRAM(#
IO_ddr_dgs DQS WIDTH Bidirection | DDR3 SDRAM#\#ikif (5 5
IO_ddr_dgs_n | DQS_WIDTH Bidirection | 5ddr_dgs#l iz s 5
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Osumx

Gowin DDR3 Memory Interface IP 7] 37 DDR3 SDRAM #54F, H
TR BT R L E Gowin DDR3 Memory Interface 5N #: &S24 51
P28, BARSHU AN 6-1 MK 6-2 .

# 6-1 Gowin DDR3 Memory Interface BIE#S S HIETR

b4 Eitipuy LT
Memory Type TR MT41J128M16JT-125k
Custom
Memory Clock SR 1 I b A FRYEHORL T AR B e TR 5N
. M PO SR | ,
CLK Ratio AR E T e
. s Components, RDIMMSs,
g 7l
DIMM Type BURIDIMM 2 UDIMMs, SODIMMs
\ o Ak AH ARG R AR S
purst NUmDer 1 s it it o A
Enable HUH A i: Al IELR R KA
. " S e 8, 16, 24, 32, 40, 48, 56,
Dq Width Dot fr v 64, 72
Dram Width FARORL ) B A B 4, 8, 16
Rand Address Rankd- Xi\?Smgle—'ﬁDual rank#s {4, ik
:,h:j‘jlo
Bank Address P AEBANK 3L 58 & HR#5DDR3 SDRAM:E: ik #%
Row Address PN AFAT bk B8 R HEDDR3 SDRAM:E: ik #%
Column Address A7 F bk 5 P HR#5DDR3 SDRAM:E: Fi ik #% .
o it 47, vg | OTF”: B Hofs1: 2
Burst Mode PURLR BB YFAIOTE, B LLHILAN H 3 F58
Burst Type WKL R R R “Sequential” “Interleaved”
CAS Latency CASZEIR ] [H] 5 6, 7, 8
Additive Latency P 0 S 3 B ] 0, CL-1, CL-2
CW Latency CWLAER Y (7] MR S brife 4
. " “OFF”: OFF
RTT NOM Nominal ODT#H “20™ 20

IPUG281-1.6
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SR iR 1% 15
“30": 30
“40”: 40
“60”: 60
“120": 120
Multiple-RANK -
5 i) Dynamic ODT | “OFF”: RTT_WR disabled
RTT WR (%M, *FF Single- | “120”: RZQ/2
Component %1t “60": RZQ/4
RTT_WRTEAL.
USER_REFRESH | =0 B HCEREL | .o\ copp
BrifE

2 6-2 DDR3 B [g &%

tck Memory#Z I 8 & 1 (ps)

tcke CKEAE 5 fe/ Mk i [a] (ps)

teaw Iﬁl*rankﬁ‘ﬂ ﬁzﬁlﬁﬁa‘ﬁ%ﬁf PUANAT 0 i 4 B TR RN [R], - Rkt
e/ IME N ZA N T trro T P £

trAS ACTIVE#|PRECHARGEF []

trcD ACTIVEZ|READZ{WRITEH] [&]

tREFI PN A7 Rl 38T e TR) 8]

trRFC REFRESHZIACTIVE/REFRESHI]

trp PRECHARGE A ]

trRRD ACTIVEZIACTIVER 7] 8] [

trTP READZ|PRECHARGEH [a] 7] &

twTr WRITE #I|READF 7] [8] [

AL Additive Latency

CL CAS Latency
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7ﬁ~ﬁﬁﬁﬂi

F Rl £F IDE #i@id IP Core Generator . B F It B Gowin DDR3
Memory Interface IP. A&7 LLik#E4d H AD3U160022G11 N A7 FITRL A
B, BT EERE R A E TR DA R IC BRI S CRAR 8 e 1:2
A o
1. 3777 IP Core Generator

AP S TR G, Sk A Tools i1, FHifdi IP Core
Generator i&15, 47T Gowin [ IP #% /=4 T.H, W& 7-1 s,

& 7-1 ¥TFF IP Core Generator
{4 GOWIN FPGA Designer - [Design Summary] [E=E

|| Fle Edit Project Window Help NEE
B ,  Start Page
Design

S Synplify Pro
40 dar_vest - [V,

[E] Gw2a-55-pB

1P Core Generator
FloorPlanner ect File: D:\Text\ddr2_test\ddr2_test.aprj

% Timing Constraints Editor pet Device: GW2A-55-PBGA484-8 Device Series: GW2A
Simulation v Jice Part: GW2A-55 Package Type: PBGA4S4

Gowin Analyzer Oscilloscape

7 QOptions...

Open project: D:\Text\ddr2_test\ddr2_test.gpri

2. 7 DDR3 Memory Interface IP #%

midi DDR &%, X{di DDR3 Memory Interface, 17/ DDR3 Memory
Interface IP #% A& i, @& 7-2 Fis.

IPUG281-1.6 22(30)
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& 7-2 T DDR3 Memory Interface IP #

s g

(% File Edit Project Tools Window Help
j0EEE = S&

e 1 Targat Duviee: R4S PRI D
A

2455 _ddrd - [D:huser—baki
| [E] ewan-s55-pBGRIBsE || Neme

1P Care
4 = DDR

DDR3 Memory Interface

DDRL
% DDR Memory Interiace
% DDR PHY Interface
DDR2
% DDR2 Memory Interface
5 DDR2 PHY Interface
4 7 DDR3
& DDR3 Memory Interface.
% DDR3 PHY Interface P
i
% AT
4 RO
% fro
% FFOSC
3¢

Type:

rel
% M1 RX
§ MPITX
RAM Based Shift Register
L RAM Based Shft Register___~
Start Page ol

Vendor:

Desicn Smaary

Information

DDR3 Memory Interface
GOWIN Semiconductor

Summary: The DDR3 Memory 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.

Copyright® GOWIN Semiconductor, All Rights Ressrved.

X e IF Cors Generstor <]

[Butput

5%

Open project: D:\user-bak\Users\gowin\Desktop\255_ddr3\2as5_ddr3.gprj

Outpnt | Error | Varning | Tnfo

==

3. DDR3 Memory Interface IP #% i 1 5L H
fic & FL 1 /4 i /& DDR3 Memory Interface IP #Z 4 R = &,

7'3 ﬁﬁﬂ_‘_\‘c

R DR & & T A 3 /& DDR3 Memory Controller 5 R im0, /i@
ik E S B P % %) DDR3 Memory Interface IP 1 SzHL & A% s
Ik, AidsE: PHY (Physical interface) 5 ARk 0, i@t
¥ DDR3 Memory Interface IP #% 5 H CLRT 7% WAF BRI, SN 20 1)

8 AP ERAAFKEERGR,

bl 2 9%
& 7-3 IP #ZFEOTER

{47 IP Customization

DDR3 Memory Interface

General

IR B BT S S A5,

EofEks

Device: | GW2A-18C

| Part Number: [Gwaa-Lvispeasece/7

Create In: *\memory\DDR\DDR3\DDR3_MC_PHY lvsd_hs\projeciiddr3_Tvd_hs\src\ddr3_memory_interface

File Name: |ddr3_memory_interface

| Module Name: [DDRS Memory Interface_Top

Language: |Verilog

Type  Options  Timing

Select Memory

Memory Type:
emdges] Memory Clock:
sasrzra)
[] Burst Number Enable
=i Data Bus
a -

Dg Width: |16 ~

Memory Address

Rank Address: [1 [2]

Row Address: 14~

Addr Width:
Data Width:
Mask Width:

Ecc

0 ddr damital

12 _dde dasl

3 b 4219 o danafizr)

AN EN RSN RN RWN
R A N REREERE

10 _ddr dgsni10

| Synthesis Tool: |GowinSynthesis

Debug Setting

MT41J128M16JT-125k ~ CLK Ratio: | 1:4

(100 -700)  <-> 5000 ps

DIMM Type: |UDIMMs

Dram Width: 16 ~

Bank Address: |3 2]

Column Address: 110 =

o[ s
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4. FTIF Help %4

FEE 7-2 M2 M, 474 Help #2481, A/l Ui Help 1%l &5
e B 5 T SR I T B S A e, S P R SE R TP A B B
Help SCAS R T5 A 48 53 A0 S T — 250, WnlEl 7-4 fhos

7-4 Help 344

DDR3 Memory Interface

Information
Type: DDR3 Memory Interface
Vendor: GOWIN Semiconductor
The DDR3 Memory Interface IP provide a complete solution for customers to use DDR3 Memary. This IP located
ST betweenl the DDR3 Memory and the user logic include with GowWin Memary 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.
Options
I
Type
Memory Type Choose the type of DDR3 Memory which consumer use
CLK Ratio This is the Memory Controller clock to DDR3 Memory clock ratio.
Memory Clock The consumer desire DDR3 Memory working frequency.
Reference Clock PCB input clock.
DIMM Type DIMM Type.
Da Width This is the memory DQ bus width. This parameter supports DQ widths from 8 to a maximum of 72 inincrements of &.
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 Custom , Bank Address can be modified.
Row Address This is the DRAM component address bus width.Memory Type choose Custom , Row Address can be modified.
Column Address This is the number of memory column address bits.Memaory Type choose Custom , Column Address can be modified.
Addr width This is the memory address bus width.It is equal to Rank Width + Bank Width + Row Width+ Column Width.
Data Width It is equal to 4*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.
CW Latency This is the write CAS latency
Additive Latency This is the additive latency in memory clock cycles.
Write Recovery This is Write Recovery.
SLOT_0_CONFIG SLOTO configuration.
SLOT_1_CONFIG SLOT1 configruation.
REE Nom This is the nominal ODT value.
Addr Cmd Mode This parameter is used by the controller to calculate timing on the memaory addr/cmd bus.
OUTPUT 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 memaory.
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.
tRFC Period This is the REFRESH-to-ACTIVE or REFRESH-to-REFRESH command interval.
tDLLK DLLK cycle number.

Copyright® GOWIN Semiconductor. All Rights Res:
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5. BCEMEA(ER

FERCE S ) o2 TR AME BBCE A, H A DDR3 Memory
Interface IP #% A 32 GW2A-55. GW2A-18. GW2AR-18 =3 F, AL
O 5 ik B GW2A-55 i, 4%+ PBGA484. Module Name i T
JE T TR A SR TR S 425, BRI

“ddr3_memory_interface_top”, /Al HiTi&k. “File Name” 7 IP #
AP AR SO, 17 DDR3 Memory Interface IP #3530, BRIAA
“DDR3 Memory_Interface”, Al BT84 1%, Create IN iEIiZ IP
et e A Az, B “\TFEE1%\src\DDR3_Memory Interface” ,)EH

JUAl BATIB AR . 4R A “Add to Current Projiect” 152 i) v /&
A 1P BRI INEMRIG TR, BRiNaik, Wi 7-5 Fios.

E 7-5 RXERERERT
(4% Customize 10 |2 e/

DDR3 Memory Interface 5 r:_ﬂ

File

Target Device: GRZA-LYSSPG4G4CS/TT
Create In: I:‘igowin_iphIP_Test\DDR\DDR3AZASSK_ENC'ddr3_tephsrchDDR3 Memory_Interface oo

Module Name:  1dr3_memory_interface_top File Name: DDR3 Memory_Interface V] Add to Current Project

6. Type kT
75 Type &I, H - 75 LA B 8 A 1) DDR3 PIAF 0 F I3RS

iy
o

- Select Memory %77
- Data Bus 1

- Memory Address #£i: Memory Address 1 3 #IHE DDR3 AT
Wiki ) Rank, Bank, Row, Column Hulib{5 8, *4ik#4F DDR3
NAEBRIRA f5, GUI 2H3NEYS, Wfik# Custom NIFEZH P
M4 5 28 A 1Y) DDR3 W78 HATIRFE .

- ANETERAEDN, EK
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[ 7-6 Type £+

IP Customization

DDR3 Memory Interface

General

Device:  |GIW2A-18C

| Part Number: | Gw2a-Lv18pGas6ca7 |

Mask Width:

Ecc

e

P || Creste in: Amemory\DDR\DDR2\DDR3 MC PHY 1vs4 hs\praject\ddra T4 hs\srcddra memory interface
[ P le— | File Name: |ddr3_memory_interface | Module Name: |DDR3_Memory_Interface_Top |
n [ Language: Verilog +  Synthesis Tool: | GowinSynthesis -
-
L
- == | Type Optons Timing Debug Setting
fe—
PEN le— Select Memory
o — Memory Type: MT41J128M16JT-125k ~ CLK Ratio: | 1:4 -
4 0w n
emaizo) (= Memory CLock: (100 -700)  <-» 5000 ps DIMM Type: [UDIMMs =~
-+ addei220] el
[ Burst Number Enable
=q [4—
-
<t mq Data Bus
- e
Dq Width: |16 ~ Dram Width:
-
[ .
ind Memeory Address
. y
e [ Rank Address: 1 3] Bank Address:
b R e Row Address: |14 Column Address: |10
P ™
o o et [ Addr Width:
0 ddrdnz 0 st 1270)
Data Width:
i aut f—-
Le

7. Options &I K 7-7 s, Cik#k AD3U160022G11 A7 HIHRL N

o
- Memory options 377
- Generation Config %1

ARG AR IP R, AR IBUF. OBUF %51, E4%{#H port

HEEPE, BNk,
[& 7-7 Options I+

IP Customization

DDR3 Memory Interface

General

Device:  |GW2A-18C

| Bart Number: [Gw2a-LvigeG2s6ce/7 |

ddira

IPUG281-1.6

memary_ck =
- le | CreateIn: ‘memory\DDR\DDRS\DDRS_MC_PHY_1vsd hs\project\ddr3_1v4 hs\sre\ddr3 memory_interface
P e | File Name: [ddr3_memory_interface | Module Name: | DDR3_Memary_Interface_Top |
=0 %= | Language: |Verilog ~ | Synthesis Tool: | GowinSynthesis -
-0 le—
o = | Type Options Timing Debug Setting
- .
. — Memory Options
f— Burst Mode: 8 Burst Type: SEQ <
O 0 ddrwen
| CAS Latency: 5 - CW Latency: 5 -
- le—
Additive Latency: |0 Write Recovery: |6
=y p—
hal < b SLOT_0_CONFIG:  8'500000001 SLOT_1_CONFIG: 800000000
o, “ fa— Rit Nom: 40 - Rit Wr: OFF v
P ™~ Addr Cmd Mede: 1T - OUTPUTDRV:  |LOW  ~
- Lo
N L, [ User Refresh
- Generation Config
0.t dgmna) L
I (3PS Disable 1/0 Insertion
w0 dats_end [
50 ddrdaol o dats1210] i
i aut e
a0 ddr dgs nl 1)
—

Cancel
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8. Timing 1&

- Command and Address Timing 11

- Refresh, Resetand Power Timing £

7-8 Timing &I+

A IP Customization ? X
DDR3 M Interf %
emory Interface )
General
Device:  [GW2A-18C Part Number: | GW2A-LV18PG256CH/17 |
memary_ck [@—
O Pp— i l,_ | (Crestein: memory\DDR\DDR3\DDRS_MC_PHY_Tvs4 hs\projectddr3_1u4 hs\src\ddr3 memory interface | [
P wle— | File Name: [ddr3 memory interface | Module Name: [DDR3_ Memary Interface_Top |
<7 [*= | language:  Verilog ~ | Synthesis Tool: | GowinSynthesis -
-0
oo f—
P F [*= | Type Options Timing Debug Setting
I ..
o . il Command and Address Timing
o b— RP Period:
o
cmdizol (4= RC Perio
o en sddrizr] o=
tRCD Period:
-: sh
e 1RRD Period:
o e cie B
Refresh Reset and Power Down Timing
>
Il - CKE Period: | 75000ps = REF| Period: |7800000ps =
.o ™ RFC Period: DLLK: 512 =
N
[P P |
b s dgnsa e
-
T .
=
P 10 didr dgs n19)
s
. y
9. Debug Setting %5
> =] ab MEa é%i
kIR A B8 debug #: O AHA S 4.
. AY
[ 7-9 Debug Setting iZTF
$Ar 1P Customization ? pe
DDR3 M Interf. i
emory Interface o
General
Device: | GW2A-18C Part Number: | GW2A-LV18PG256CB/17 |
ey [
[ PR i [, | Createin: Amemory\DDR\DDRS\DDRS MC_ PHY_Tvsa he\project\ddr3_1v4 hi\sre\ddr3_memory interface
I FO wle— | File Name: [ddr3 memory interface | Module Name: [ DDR3_Memory Interface_Top |
= ™= | |anguage: Verilog ~ | Synthesis Tool: | GowinSynthesis -
-
fe—
S P ™ | Type Options Timing Debug Setting
fe—
-— . - Debug Parameter
ol [ Debug Parameter Enable
[ Debug Parameter] Value: | 101 Debug Parameter2 Value: |6 = (0-127)
o f— ~ =
Debug Parameterd Value: 40 & (0-127) Debug Parameterd Value: 40 & (0-127)
. g M—
e Debug Port
0t cre .
e [ Debug Port Enable
] O ddr adt
- >
-l >
o
[P Py— e
a0 ddr g ™~
=
TS P |
I
PN T
e

27(30)




8 2% it

8%«"%‘&%

778 P b 2GR 343 B Gowin DDR3 Memory Interface IP, $24it
TR ZH R, SFHRIEARERNE 8-1 Fix.

8-1 &It B ALEHIER

Ref. Design

ddr3_syn_top

Gowin Memory Interface IP

Key
——» deboun |—»|
ce

DDR3
SDRAM

A\ 4

DDR3 @ Memory |MC/PHY| physical | <
test Controller |Interface | gyer

<

A

ST, ddr3_syn_top UL T E B IT, Hoim HIERmA
SHEM B INREAIEE S, o IERNER 8-1 . DDR3_test_rst H T
774 Gowin Memory Interface IP i 5 btk #iiE 5355 w4, JFHZ
TG 254 . Key_debounce it — MERHEEL, T V4B B 45 5L
PR FF A2 i SR 7 A2 A5 5 80
% 8-1 DDR3_syn_top EHRAIKOFIE

LS Eia

clk NS, BRIN50MHZ
rst_n MAEAES

display V)35 41 R A

sw IE SN SE €T

DDR3_test /4 8 k5 s 415 8 Wikfn 4, XA R MMk #EAT S 5%
BfE. HPAMESUS AL X545, FEX Memory Interface IP ik B[]
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8 2% it

BEEHE AT T IRAE . TEiZSHZ W, EBENAASRI S NN
AD3U160022G11, Mt & Burst Mode 5 BC4, DQ %N 16 i,

DDR3_test 5 Memory Interface IP i 122 8] & 7315 5 A4 B E i ]
8'2 ﬁﬁﬂ_‘—\‘o

8-2 DDR3_test 85 s A5 S AR B

o - L)L L U A A LA L L LA L AU L P L A L P A L L U LML L
I Y S — ) S

L 0
o) THUUUL
of _ [AUUUUUL

iehilys BLERVIVERED
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93:1#3‘5171

Ref. Design X 43¢ 5414 Gowin DDR3 Memory Interface IP £
w1, HPZERE, QRS JHEMRE TR SO & TR 4%

#+ 9-1 Ref. Design XHRABFIF

ZFK i3

ddr3_syn_top.v(top.v) ZZ 1T T Zmodule
key_debounce.v(button.v) TR PR
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