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11 FHAR

Gowin DDR Memory Interface IP 7 $5 7 £ Z N A AFE IP M4 5T
REFIR o LR R E A S8 Wk & . R E A T H B P 8 T # Gowin
DDR Memory Interface IP )7 45 B Al FH 732

1.2 534

B sR E 2E S A M S www.gowinsemi.com.cn ] LR #. BELLTF
FHIRICRY :
1. DS102, GW2A Z %] FPGA /= i 4 it
2. DS226, GW2AR %741 FPGA 7= i 3 Tt
3. SUG100, Gowin z=iR# 4155

1.3 Ki&. 4Ekg1E

R A1 PAH TART M IR AR A BT OB X o
R 1-1 RiE, FERIE

Rif. 4imgiE | 2 X

FIFO First Input First Output e i3k ot H A
IP Intellectual Property HIRF=AL

RAM Random Access Memory Bl LA BT 1ty 2
LUT Look-up Table R

MC Memory Controller A7 F i 2
GSR Global System Reset ERRFENL
ECC Error Correcting Code iR E A =

IPUG507-1.6 1(33)



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

1 RTAF 1.4 FORSCRFS IR

14 FRZHERR

iz PRSI AT AL BEORSCHF AR A IR rh AT AR AT 58 ) m i A
M EESAFRAR:

M4k www.gowinsemi.com.cn

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

IPUG507-1.6 2(33)



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

2 FRE 5 fE 2.1 EENSAE

4 S

FES 4 A8

Gowin DDR Memory Interface IP j&—/Mil f ) DDR W78 1 IP, £F
4 JESD79-F Frfthil. % IP f% DDR W E#E#I %% (Memory Controller,
MC) HxtRi##ER: 0 (Physical Interface, PHY) #it. Gowin DDR
Memory Interface IP Ay F e fk— M@ ar &4 10, 5 N A8 31T
HIE, FTERHP VTR,
%= 2-1 Gowin DDR Memory Interface IP

Gowin DDR Memory Interface IP

NS & GW2A-18. GW2AR-18. GW2A-55
TR HZ WK 2-2

AN

e als Verilog (encrypted)

ZERIT Verilog

TestBench Verilog

M BT

LRE W Synplify_Pro

N R Gowin Software

2.1 EEHFE

T Hr GW2A-18. GW2AR-18. GW2A-55 & FPGA %1t
XF Tl tr#E) DDR SDRAM g4 1B 4 JESD79-F i e 45 b ;
A%+ DDR MC 5 PHY Ryt &h Hetsl g 1:1/1:2;
A BB RS TR N 8. 16, 24, 32. 40. 48. 56. 64 172 fir;
Y H##%] RDIMM. UDIMM #i1 SODIMM 4 775 5t ;

CRE x4, x8 Hl x16 = Fh & ds 5 B 1) N A28 s

1:1 AR R K 2/4/8, 1:2 MR KK 4/8;

S +F ECC;

A Tc & /) CL;

A Te & A AL;
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2 FHIE 51 RE

2.2 TARME S5t v R

AL B teaws
AL E [ trass
AL B 1 treps
AL E Y trecs
AL & 1 trros
AL E ] trres
AL E 1 twrrs

-3 5 & b LB T VA W =T = vl 1 T

2.2 TSR SHTMER

Gowin DDR Memory Interace IP 1] 52 £ ) DDR SDRAM %4 i# % A :

it 5 1:1 #5358 T 324F 200Mbps, 266Mbps, 333Mbps;
it ] 1:2 1558 T 324F 200Mbps, 266Mbps, 333Mbps, 400Mbps.

Gowin DDR Memory Interace IP 7 % R et an 1

2.3 FiEF A

P L] 101 BT
P EL ] 101 BT
P EL ] 101 BT
P L] 1:2 B8R
P L] 1:2 B8R

Gk KR 2.
Gk KR 4,
Gk KN 8,
Gk KR 4,
Gk KN 8.

ot
ot

A
™ U,
A
™ U,

T8RN 50%:;
B8R 90%:;
17 5 R 90%;

RN 50%;

BN 90%:;

Gowin DDR Memory Interface IP i#id Verilog i& 5 528, M T &=
GW2A-55. GW2AR-18. GW2A-18 %5 5 41] FPGA, H B 5NNk 2-2
B, ARIEHAL G = FPGA BRI HIGE, 1 3F G RAMER.

= 22 HEFIRER

IP 4 FK 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
!

1E3 2-2 #1, Gowin DDR Memory Interface fic & H / tbik %2 % 4 25 £, DRAM WITDH

x8.
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3 Thpe ik 3.1 BAARL

3 IheETEIA

3.1 kL
Gowin DDR Memory Interface IP AL M U13R 3-1 fin, EEAE
Memory Controller. Physical Interface 2545tk . & 3-1 H1[1J User Design &
FPGA 75 2 5 4hi DDR SDRAM 5 1 BT & #2110 F 7 ¥ it
[# 3-1 Gowin Memory Interface IP 4514 &

st , FPGA ddr_addr
ck ddr ba _
addr ddr ck
cmd > ddr_ck_n 4
cmd_en > ddr_cs_n
wr data > ddr_ras_n
User mask MC/PHY ) ddr cas_n _| DDR
Design Wr—data—en; Memory Interface Physical ddr_we_n SDRAM
9 Controller Interface >
wr_data_end ddr_reset n_
cmd_ready < ddr dm
" rd_data _ ddrdg _
"~ rd_valid " ddr dgs
rd_end
3.2 Memory Controller

Memory Controller /& Gowin DDR Memory Interface IP [ 3= 538 # b,
fiiF User Design 5 PHY Z.[8]. Memory Controller £k B F F 482 K i
L. HihE S5EE, IR — 2 BT AT AR

P RIENS . 2% a2 7F Memory Controller HH#EHTHET, LA & %
P e 3 R A S (A S AE IR « Memory Controller 42 il bk 5 504 (1) & 3%,
it PHY 4 DDR SDRAM i [8] (1 ¥k, 58 s Bk .

3.3 PHY

PHY #t 7 MC 54} DDR SDRAM 2 Al 2w L 580, Bk
K H MC NI 2854, FE M DDR SDRAM #2324t i L I 5 i+
BORIES .

PHY 3L A 25 g n & 3-2 frow, B FEPU MR, 43 BN Wl e |
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3 Thpe ik 3.4 FEHIhRE

YR, b HE A 1/ B,
& 3-2 DDR PHY E&Z#HE

PHY

el < >

A

A 4

Hitate

< > DDR
1/OIBHE B IE < SDRAM

A

Memory
Controller

A

A

A
fir 4 stk
sl

A
A

3.3.1 YR BT
WA H - 52 i DDR SDRAM _E HL 5 R BAA A e . 7E 58 B
FraWIta 5 HEZ 5, 155 “init_calib_complete” KA &, 1E/RIK
A WIEALTEBR -
LEBEMEE

%1% JESD79-F Whidlhnife, L HL 57 % DDR SDRAM (fiikiak DIMM)
AT, BFEEAL. KRR, RN E ST,

3.3.2 HBBERETT
5 35 5 A RS O e

3.3.3 IEHlEREE T
i A Hb 42 S B B S, BRI MC R I & SIS B, IS
KRB, WS, SHIRR TS, A RIEF /0 B,

334 JOIZ3BET

|/O 3ZARAV I LR X0y H 4 308 g A oy /1L 1k 368 2t A 356 SR PRI B
Wtk A 5 BEAT IR P A e

3.4 T EIEE

DDR Memory Interface IP 7] SZHi LA T ThAg
DDR SDRAM #J#s1k.;

RIAEHAE . A

HH

[EEAETE
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3 Thfiedtiid

3.4 EEIIRE

® JilH;

3.4.1 ¥k

clk

init_calib_complete “ /

DDR SDRAM & it A HEHRAE A REBAT IEW B 'S« i #AE. Kk B
Ji PHY 2% DDR SDRAM BT WAL HESRAE, #I4HA0 58 UG 1R B4 UR 4k
58 bR & init_calib_complete.
WIgEAL SE R [ P IR R 5E A5 5, aniEl 3-3 Fim.
& 3-3 #IaEAk SEE 5B B
7 8 9 10

FLfLf L F 1L Lf L L f L LS

3.4.2 Zixiht 544

IPUG507-1.6

F Pl addr. ecmd. emd_en 58 P 2 0 R iEEAEdr & Sk,
e addr Ayt E v 1
e cmd M4 HHE i I
e cmd_en Nl 5 A REE S, mH A K.

TERLFH A, P8Ol B 28 59038 ) /711 Bank. Rank. Row.
Column Z [AIfFfE—E IR GT X R, fEARWITH, %
Rank-Bank-Row-Column ()57 34Tk HES, HFhk o Z WK 3-4 fis.
P AERLF A, R = SR A s bk I
[ 3-4 Rank-Bank-Row-Column JRFESHL SR

User || e
n 5

A|AJAAJAlA
413]12]11]0

SDRAM |Rank Addr | Bank Addr Row Addr Column Addr

F P adid emd b 1 7] &5 I a2 W3R 3-1 Frs:
£ 3-1cmd %

iRt cmd[2:0]

Read 3’'b001

Write 3’'b000

TEA e D, 4 Hhbik R AE RS 5 2 (AR 7 an i 3-5 o,
cmd_ready Jyi HF, Fox MC Af Ay 4, 4 7] LAFEA MC FIFO H;
#r cmd_ready AKH-F, 4 MC SR ok a4 -

% omd_en AN, M cmd 5 addr %%, #7E cmd_ready 7E{%H
it emd_en 28, T emd_en. cmd 5 addr 75 4k 435 E £ cmd_ready
N, AR a4 EEFEAN MC.

7(33)




3 Thpe ik 3.4 FEHIhRE

& 3-5 . tﬂztﬂ:'ﬁﬁﬁ‘é S S FE

clk I ST s NP s BN s TP s BN S B0 s NP o 0 e NP o IO B0 o B 2

addr ADDR ADDR ADDR ADDR_ % ADDR % _ADDR
cmd CHD CHD CHD CMD CHD CHD
cmd_en
cmd_ready

]
34.3 EHIE

M@t P #210 wr_data. wr_data_wren 5 wr_data_end £ 1
W5 ¥l K& 1% 4 Gowin DDR Memory Interface IP, 5l &5 ab ¥ f5 & Kk
%% DDR SDRAM.

e wr_data 5 E S 1 ;
e wr_data_en NEEIELRESG 1, 2H Jym P R85 B ARG
e wr_data_end fE/RTEMRIRAEKE T, 5 ANRISLAEARE MR TR & FH 1

J5—
o (EEHHEIEIE T, Y wr_data_rdy AP, % MC T LA H
#:

e 77t wr_data_rdy NRHTR, FFKIE T S5EE, N wr_data.
wr_data_en 5 wr_data_end {5 544, HZ wr_data_rdy A,
ﬁl:] 3'6 }Sﬁ/j——\‘ [}

& 3-6 E¥iEim O FFE
1 2 3 4 5 5 7 8 g 10

clk L L F L4 L& L5 L F L& L+ L5
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

B EE Sy AWl A 2 R R L, Wl 3-7 Fios:
o HHIESEmA RN Ki%;
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3 Thpe ik 3.4 FEHIhRE

o EUIRAER NN E Ay & ZHIAIE
o HAHREN NG Ay L5 KIE, EEHEMIEIR FIEARE 2 .
B 3-7 FEIBR TERERES & SEENFE

1 2 3 4 5 6 7 8 9
clk o NN . . . M . N N N . N N N OO D
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

L3%$E MC 5 PHY HBF4d gy 1:2, 24 1 P fic B 58 & K% 4 BLS I,
HEPE 5 WA ok I, & 3-8 Fran, H wr_data_end 75755 B 15
TAAMARE, DIRR SRS R
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3 Thpe ik 3.4 FEHIhRE

& 3-8 & E X BLS R EHIER FE

clk R S R . S R I e e

cmd WRITE

addr ADDE

cmd_en

cmd_ready

wr_data_rdy

wr_data DATAQ 4 DATA1

wr_data_en

wr_data_end

Mk HE MC 5 PHY HIRF &P ECE A 1:2, M P ECE R KK N BLS I,
EPE S 1 ok B, i 3-9 fros.
& 3-9 REKE A BL4 I EXIETFE

1 2 3 4 5 [ T 2 ] 10
clk s 4 L L+ L& L+ L £ L+ £
cmd . WRITE
addr ADDR
cmd_en
cmd_ready

wr_data_ready

wr_data DATA

wr_data_en

wr_data_end

Lk MC 5 PHY IR GBI 1:1, 4 H 7 Bd B 58 kK K 2y BLS I,
B 5 YA clk A, wilE 3-10 Fras, H wr_data_end 7575 5 #4126
VOANJE BAAR v, DAFR R B8 45 .
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3 Thpe ik 3.4 FEHIhRE

& 3-10 32X E A BLS I B HiEAT FEE

clk o SN T NN T U N BN N D B D R

cmd WRITE

addr ADDR

cmd_en

cmd_ready

wr_data_rdy

wr_data DATAD A _DATA1 A_DATAZ? #_DATA3

wr_data_en

wr_data_end

Lk MC 5 PHY IR GBI 1:1, 4 H B B 8 kK K BL4 I,
B 5 A ek A, & 3-11 fran, H wr_data_end 7575 5 48 1026
AN, DRSS RIES R
[ 3-11 A KE X BL4 R BRI FE

1 2 3 4 5 (1 7 3 9 10
clk L 4 4 L+ L+ L& [ 4£ L+ L+
cmd WRITE
addr ADDR
cmd_en
cmd_ready

wr_data_ready

wr_data DATAD ¥ DATA1

wr_data_en

wr_data_end

kSR MC 5 PHY (B BhLe o 1:1, 4 P ECE R KK FE N BL2 1,
FEHE S A clk FL, & 3-12 fror.
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3 Thpe ik 3.4 FEHIhRE

& 3-12 A KE A BL2 R EHERFE

clk o S T N T N N D (N DN SN D O B SN D D

emd WRITE

addr ADDR

cmd_en

cmd_ready

wr_data_ready

wr_data DATA

wr_data_en

wr_data_end

3.4.4 EHHE

F paliE s 420 rd_data. rd_data_valid 55 rd_data_end izt DDR
SDRAM & [H] 1 %4 -
e Ui rd_data AR [ {1 B0 o 1 5
o Uil {55 rd_data_valid NELlE A 2um 1, SH ym e, fRs by
IR A f) rd_data A 3L ;
e Uil rd_data_end FE/R7E S HT R KK NTIREIN &G —HEdE, &H

T AL
M P ESE N HUHERE, R g R R I 15 A A R bk I AR R (B A
INAiE €
[ 3-13 SRR OB R E
1 2 3 4 5 6 7 8 9 10 1 12 13

ck Il E =

READ X READ

~=
=
~=
=

cmd READ

addr ADDR

~=
=

ADDR X ADDR

~=
=

/\
—

cmd_en &

cmd_ready

DATA

~=
=
~=
=

rd_data

/\
—

rd_data_valid &

rd_data_end “ “

r

HEEAER R, HiER MC 5 PHY BIRTEP LBy 1: 2, MHECE
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3 Thpe ik 3.4 FEHIhRE

RRKE R BL8 I, 15 5 P clk I, Wil 3-14 Fios:
& 3-14 2% 7y BLS RHEiER FF &

1 2 3 4 5 6 7 8 9

clk o R S N N YO N MO NN S SN S N Y SN N B
(«

cmd READ D)
(

addr ADDR D)

cmd_en «

cmd_ready

rd_data ()S DATAO

rd_data_valid

rd_data_end

%P MC 5 PHY BB e ECE N 1:2, 4 P ECE R KK SN BLS |,
BEBUE 5 1A ok B, W& 3-15 fios:
[ 3-15 A KE H BL4 BHEHUIRER FE

. 2 3 i 5 5 7 8 9 10
clk xS S N N T NN T AN N . T (N S SO T N D O B
cmd READ s

addr ADDR (5%

cmd_en “

cmd_ready

rd_data Y~ DATA

rd_data_valid

rd_data_en

kSR MC 5 PHY (BB Le o 1:1, 4 P ECE R KK FE N BL8 1,
B S YA clk L, & 3-16 Frok:
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3 Thpe ik 3.4 FEHIhRE

& 3-16 32 %<& 5 BLS B iER FF &

2 3 4 5 [ 7 & ] 10
clk 2 A S R N T RO, T N M N MO NN NN NN T N N N
cmd READ i\
addr ADDR (&(&
cmd_en ﬁ
cmd_ready
rd_data %\—( DATAO X _DATA1 X_DATA? X _DATA3
rd_data valid
rd_data_en

MEFE MC 5 PHY B0 bef g 1: 1, 248 P e B 98 kKB~ BL4 B,
FEEEE WA ok B, i 3-17 fiow:

[ 3-17 & KE H BL4 BHEHURER FFE

1 2 3 4 5 6 7 & 9 10
clk L L4 L F L fF L4 L F L F L F L5
cmd READ {
addr ADDR %(5
cmd_en 4
cmd_ready
rd_data %%—( DATAD X_DATA1
rd_data_valid
rd_data_en

MEFE MC 5 PHY [0 bef 2y 1: 1, 24 P e B 98 kKA BL2 B,
BEBUE S 1A ok B, W& 3-18 Fios:
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3 Thpefiid

3.4 EEIIRE

3.4.5 Rl

[ 3-18 A CE H BL2 BHEHER FE

clk 4 4 fF fF L F L F L F L FLF

L~
o
o

cmd READ

-
-
o

addr ADDR

cmd_en (\(\

cmd_ready

rd_data (5(\,—< DATA

rd_data_valid

rd_data_en

B

7. DDR SDRAM 77if B 51 75 EEA W () Rl 37 R ORI A £ 5%, BRI
% Gowin DDR Memory Interface IP J& #1471 DDR SDRAM k% kil #7 6
4. Gowin DDR Memory Interface IP [8]F& trer I 8] 72 AL I HT 6 &, RGBTy
L e, MC#UT el G — iS4 )5, < PreCharge ii5 Bank, %4
JEHAT Refresh 4, FlEiEAE R AR &SR
=ElE

F P al a1 sr_req &% BT (self refresh) 6K, ECE DDR
SDRAM # A H ilEE . 78 3 R#E0T, DDR SDRAM £ H 3l 37 47k
%%, J75 Gowin DDR Memory Interface IP K%kl ¥H1E4 .

Gowin DDR Memory Interface IP 7£ 52 i % DDR SDRAM (1) H il i fic &
G, =AM PIRE{ES sr_ack, 7~ DDR SDRAM gk A\ H il .
A R RIHR

FH P AT DL i 326 T 2 R A X9 F P RIS, % “USER_REFRESH”
WEN “ON”. F /il fEAE R i 2038 L 1 ref_req [A] MC 2 HRIHTE K,
T8t emd Ui H iy MC K e dr 4o KIZH FRIBTE 1, ref_req i
Fre— AN I s o, SERURIETTE S K% E, MC 2 &5t ref_ack {55,
FRE— NI s S, B 3-19 Bk
& 3-19 A PRIFAT FFE

3 4 5 6 7 8 9 10 1 12 13 14 15

§ §

§ §

IPUG507-1.6

I R AT BE 2520 MC C 23U i BUEAESIAT IR 2o 7E3EAT ]
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FURBEEERT, MC St se OEERHAT a2 4eE. P REE R B
HT 5 %084 2 BIRBC &, 8 50 B trer 10K .

EREBINGN T, HPRF 2% LN AR TEAE, 7 —EhfEk
SERAE N, P REBUEIL treps  CL. HdEfLimptE. tre 80T E, HH
R HT AR IS 18] 250 trer 3B BEET 580, RGP R 7 )3 8] B4 85 KT8] B 24
N

tREFI - (tRCD + (CL + 4’) X tCK + tRP) X TlBA

FESCBRRL I R, & SRS RlHT, )™ i 2542 DDR SDRAM 58 iibI4ha
WG SEZN R — S P R, LA SZ 5 2 A Rl SR A e ] i
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im O%3=

Gowin DDR Memory Interface IP f 10 % H 413 4-1 fTw.

* 413 0O5I5%
85 BT JilAl Eiiipa
User Interface
A 2 O pe N
addr ADDR_WIDTH Input AL, (RS REMTUSE
- parameter.
cmd 3 Input A I IE
4 SHEE S 5
cmd_en 1 Input 0: Ik
1: B
a1 HL~F I FR 7sMemroy
omd ready 1 Output | |nterface i i fr 4 it
rd_data APP_DATA WIDTH | Output LA 1E
o HL P B FE S A w1 —
rd_data_end | 1 Output | 4ird_dataitoZ: s
rd_dataH 355 :
rd_data_valid 1 Output 0: Ik
1: B
burst 1 Input R, FAEE0,
wr_data APP_DATA_WIDTH | Input M i
o FELSPAR 7 22 e
wr_data_end 1 Input A B diwr_dataff s — A4
JE 1
wr_data_mask | APP_MASK_WIDTH | Input Jywr_dataf LR 5 5
1o LT B oM C T DL 22U H
tout e
wr_data_rdy 1 Outpu PO
wr_dataffi i1 5 :
wr_data_en 1 Input 0: Ik
1: B
sr_req 1 Input EPEREPN
sr_ack 1 Output H RHT RS 5
ref_req 1 Input F P Rl iE R
ref_ack 1 Output F Rl R3S 5
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59 (A J7 1A Eiiiba
clk 1 Input e PN
mit_calib_compl | 4 Output | WIthfsE s 5

i DRR> SaninE: ]
cli_out 1 Output Memory CIk(f11/251/1
ecc_err g‘; P_DATA_WIDTH/ Output ECCHa/n{E 5 i

S IPAEE M EAE S,
ddr_rst 1 Output e N

b e PP AR, S

DDR SDRAM Interface

Rowltitik CEUS@4) -
O_ddr_addr ROW_WIDTH Output AN ST
O_ddr_ba BANK_WIDTH Output Bankiti it
O _ddr_cs_n CS_WIDTH Output ik, (KA
O_ddr_ras_n 1 Output Rowih bt i85 5
O_ddr_cas_n 1 Output Columnitb il @15 5
O_ddr_we n 1 Output Row 5 {# 5

YTV e

O_ddr_ck CK_WIDTH Output E%\’“ DDR SDRAMII
O _ddr ck n CK _WIDTH Output Hddr_ckH ik Z 0 1E5
O_ddr_cke CKE_WIDTH Output DDR SDRAMI 4 fif 5 =
O_ddr_reset n | 1 Output DDR SDRAME fiifz %
O_ddr_dgm DM_WIDTH Output DDR SDRAM##E Bt i (5 5
I0_ddr_dq DQ_WIDTH Bidirection | DDR SDRAM¥{E:
10_ddr_dgs DQS_WIDTH Bidirection | DDR SDRAM( i 1% il (5 5
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5 SYECE

Gowin DDR Memory Interface IP 7] 3+ DDR SDRAM g&ff, HI/7 AR
P58+ 2R it B Gowin DDR Memory Interface ()& M A S H 5 FE S 3L,
BRSO Bk 5-1 FIZR 5-2 Fiow.

% 5-1 Gowin DDR Memory Interface IP FI5875 &%

ZFK it 15T
DRAM_TYPE T A DDR
DRAM_WIDTH DDRYKIDQ [ 4,8, 16
ADDR_CMD_MODE | i fir 4 Hist 1T, 2T
nCK_PER_CLK MC5PHY# [ B sl | 1:1/1:2
nCS_PER_RANK | #f/Rank CSHI¥ i 1
RANK_WIDTH +
APP_ADDR_WIDTH | i £ % ng_—v\(,\/g;: N
COL WIDTH
BANK WIDTH N A BANKHE - 55 & HR#EDDR SDRAM:E: Fr ik
CS_WIDTH CShir {7 #ZDDR SDRAM: 1 %
. %t ¥ Single 5Dual rank#$1F,
RANK_WIDTH RANKH - 5 i py ﬁ%%
ROW_WIDTH DRAM ROW b 5 & HR#EDDR SDRAM:E: Fr ik
DM_WIDTH SRS 19 DRAM WIDTH
sowom | oaEens DQ WDTH-DRAH WiT
DQS_WIDTH DQS{Z 2 % i DQ_WIDTH/8
BURST_MODE NSNS 2. 4. 8
BURST_TYPE TR 5 S H A Sequential, Interleaved
150: 150
RTT_NOM Nominal ODT#{& 75:75
Multiple-RANK A H F 5 5t [ 2020
S e T
60: RZQ/4

RTT_WRJERL;
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R it pril
APP_DATA_WIDTH = 2 *
APP_DATA_WIDTH | Jil P FUSCHR 5 5 nCK_PER_CLK *
DQ_WIDTH
APP_MASK_WIDTH | Jil P14 FMask(z 5 % A S ATAWIDTH/DRAM

USER_REFRESH e T E CERIRGET#E | “ON”, “OFF”

% 5-2 Gowin DDR Memory Interface IP B9ATFE#

B Eiiiba

tok Memory#2 i 5 & # (ps)

teke CKEAS 5t/ Mk i [ (ps)

- Iﬂjgnkﬂlﬂ ORI ﬁﬁjz? DUANT B0 2 14 [B) BRI ], R b e /)
B R AZAN /N TtRRD I DY £

tras ACTIVE#|PRECHARGEH] [H]

trep ACTIVEZ|READEWRITEHT 1]

treF| PN A7 Il 3T B T) 1)

trrc REFRESHZ%| ACTIVE/REFRESHIA][F

trp PRECHARGE /i #1

trrRD ACTIVEZIACTIVEHS 1] [f]

trTp READ#|PRECHARGE i 1] [] [

twrr WRITEZIREADH [a] 8]

AL Additive Latency

CL CAS Latency

WR_CYC Write recovery for autoprecharge
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6 FHEEE

Fi ;e 78 IDE i it IP Core Generator T E.if [ 3f-fic & Gowin
Memory Interface IP. 4<% 5 LUk 48 FH 456 EMBA8160BKC-4 N £7 Rk
R, AT EERCE S A E AR DA S B T .

1. 171 IP Core Generator

P TG, Sdik B “Tools” M+, Fhifdi “IP Core

Generator” £, WK 6-1 fix.

& 6-1 ¥TFF IP Core Generater

 GOWIN FPGA Designer - [IP Core Generator] p— - ’ - pa— = | D | )
i Fle Edit Project [Jools | Window Help RER
B Start Page

Design < Synplify Pro GHZAE L8 LAFFITE =)

- ddr_test - [D:\dd

% IP Core Generator A
(] swaar-18-9 - FloorPlanner
=S o DDR Memory Interface
#  Timing Constraints Editor
Simulation -
Gowin Analyzer Oscilloscope  DDR Meme: I -
nformation
3 DDR PHY Inf
% Options... A E
Type: DDR Memory Interface
i DDR2 Mem¢ ve v
. DDR2 PHY I Vvendor: GOWIN semiconductor
4 FIFO Summary: The DDR Memory Interface IP provides a complete solution for
W FIFO customers to use DDR SDRAM Memory. This IP located between the i
W FIFO SC — DDR SDRAM Memory and the user's logic include with Gowin Memory
4 13C Controller and Physical interface, reduces the user's effort to deal with
13C the DDR SDRAM Memory command interface by providing a simple
4 MIPI generic system interface to the user.
& MIPIRX
& MIPITX
RAM Based Shift Ri !
s RAM Based Shi
SDRAM Controller
SDRAM Control |
SDRAM Control +
4 i, » Copyright® GOWIN Semiconductor. All Rights Reserved.

Design | Fromess ? Start Page [T pesien Summary B I Cws st (3 |

Dutput g x

Open project: D:\ddr test\ddr test.gprj

Output | Error | Warming | Infa |

2. 17+ DDR Memeory Interface IP #%
A “DDR” &3, M “DDR Memory Interface”, 77 DDR Memory
Interface IP I BCE 7L, 4118 6-2 ik
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[ 6-2 ¥TH DDR Memeory Interface IP %

{# GOWIN FPGA Designer - [IP Core Generator]

5 Fle Edit Project Tools Window Help

] i Hio &
prie EX e e B
a ddr_test — [D:'\ddr_testhddr_-
GW2AR-18-LQFP176-8 Name o
IP Core
4 [~ DDR
4 [ DDR1
4 DDR Memory Interface
"\ DDR PHY Interface
4 [ DDR2
“ DDR2 Memory Interface
s DDR2 PHY Interface
- HFO
' FIFO
i FIFO SC —
4 nc
13C
- MIPI
i MIPIRX
i MIPITX
4 | RAM Based Shift Register
“ RAM Based Shift Register
- SDRAM Controller
SDR
SD)
4

| »
Start Page | (0

DDR Memory Interface

Information

Type:
Vendor:

Summary:

Design Sunmary

DDR Memory Interface
GOWTIN 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 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.

Copyright® GOWIN Semiconductor. All Rights Resarvad.

IF Cors Gemerater [x] |

Output

Open project: D:\ddr test\ddr test.gprj

Output | Exver | Faming | Info |

3. DDR Memeory Interface IP i [ St 1Hi
fic & 7418 /2 v /& DDR Memeory Interface IP # 1) $ H 7~ & K, 11 6-3

P o

P DR 2 B A2 3 & DDR Memory Controller 54 s 0, i@
¥ E SR % ES2 5] DDR Memeory Interface 1P H sz iy 4 A0
Uk, #idsE PHY (Physical interface) 5NAEBRIAIRE T, M@
¥ DDR Memeory Interface IP 15 F CLAT 78 WAFRIURLE RS, SEELX 20 1

G P ERARMBCERS S, R EEPRESALE,

mhEZ .

SR
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& 6-3 IP ZIEOREE

{#y Customnize IP

A
DDR Memory Interface 57
File
Target Device: GHZAR-18-LQFF176
Create In: D:hddr_test\src\DIE Memory Interface (o)
B E_-rl: : Module Hame:  ddr_memory_interface_tep  File Name: DDR Memory_Tnterface Add to Current Project
a—{o_sor pa1 wi_cata_en [4—
wr_dstaf-0] (= Type | Optioms | Timing
+—0_oorcsn
wiosa_end (¢ Memory Selection
a0 cor raen WE_ g3 _mask[30] [
e - Meneory Type: [ENGAZ1BOGIC-4 - CIE Ratio:  [1:1 -
+—0_oor_czan 2] |
Memory Clock: 1E0MHz 2] a0 - 280) <> E250.000 ps Reference Clock: (20000 ps = | <-> 50 MHz
sop L] = [l
a—{o_sorwe n
o1_req (4= IINM Type CLEBUF_TYFE: SINGLE ~
a—{o_sor_ck =1 req [4—
L p—
D s:; " Data Bus
Al P I Dq ¥idth: Dran Hidth: 8
wi_data_rdy |
B AL Menory Address
= o_osrsami10] e = Raxk Address: | |3 Bank Address: 2 |+
n_d¥ ek -
-+l 10_sor o) ) Row Address: |12 Colunn Address: |10
B_gapi] -
i 10_car_des[i 0]
Ca_out [t
Addr Width 25 Fec |
Data Kidth: 32 [¥] HARD DgS
Mask Hidth: 4
eE
0K ] [ Cancel ] [ Help

4. ¥T7F Help X4

e 6-2 A F A, B—A “Help” #%4H, FHnl LA Help fdl &
& e B 57 P IR TR ) B SO R, [T DU SE O 1P A%

Mo &, Help SCRGIET 43y ATy — 20, 40l 6-4 fras.
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-

& 6-4 Help 3244

/ [ DDR Memory Interface % %
Y N

S Py ——

c ‘ @ file:y///D:/Gowin/1.8/IDE/ipcore/DDR1/doc/ddrl_help.html

.

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
Summary: Memory. This IP located between the DDR SDRAM Memory and the user's logic include with
v 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

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_OQBUF 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 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.Memory 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.

IPUG507-1.6
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Data Width
Mask Width
ECC
Option
Burst Mode

Burst Type
User Refresh

CAS Latency
Additive Latency
Write Recovery
Rtt Nom

Addr Cmd Mode
QOUTPUT DRV
Timing

tRTP Period
tRP Period
tWTR Period
tRC Period
tRAS Period
tRCD Period
tFAW Period
tRRD Period
tCKE Period
tREFI Period
tWR Period
tMRD Period
tRAP Period
tRFC Period
tDLLK

Copyright@ GOWIN Semiconductor. All Rights Reserved.

. (2] =[O i
[ DDR Memory Interface X
| C | @ file:///D:/Gowin/1.8/IDE/ipcore/DDR1/doc/ddrl_help.html B Y |

Choose CLK Ratio 1:2 it is equal to 4*Dq. Choose CLK Ratio 1:1 it is equal to 2*Dq.

It is equal to Data Width/Dram Width.

This is the error correction code, available in 72-bit Dq Width configurations.

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 additive latency in memory clock cycles.
This is Write Recovery.

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 WRITE recovery time.

This is the MODE REGISTER SET command cycle time.

This is the ACTIVE-to-Auto_Precharge delay.

This is the REFRESH-to-ACTIVE or REFRESH-to-REFRESH command interval.
DLLK cycle number.

IPUG507-1.6

5. BLEIEAME E

K 6-5 & LA SACE 7, H Al DDR Memeory Interface IP #
H3ZH GW2A-55 GW2A-18 GW2AR-18 GW1INR-9 VU Fy ASCSH
5% GW2AR-18 A, Ak LQFP-176.
Module Name =& T4 G T2 X128 T, BRINA

ddr_memory_interface_top, /Al HATHEH.

File Name =& IP # 3= A i S #F %, ££7% DDR Memeory
Interface P #% 175 0%, Bkik>y DDR_Memory_Interface, Fi/'wJ

TS

Creat In /& IP &% 0PI~ #54%, BN \TREHRZ
\src\DDR_Memory_Interface, il /' 7] 471884 #4% .

Add to Current Project &1 ] & 15 7 4 (1) 1P ELRES DN 2R 1) T

FErf, BOA AL, Wi 6-5 .

E 6-5 EXEREERE

{4y Customize IP

DDR Memory Interface

File
Target Device: GWZAR-13-LAFF1TA

Create In: - %ddr_testisrc\IDE_Memory_Tnterface

o t: .
o_oar_aaagit0) - Module Hame ddr_memory_interface_top File Hame: DDE_Memory Interface

Add to Current Froject
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I T T ST Y Type i& K . Options 3% DL & Timing #£30&
HEAT UL .
a). Type &Ik
7F Type iETi-R, AP 7 ERCE AT DDR WA R INEAE R
6-6 i .
® Select Memory T

- {E Memory Type &I H 1 Sei B8 FH N AA ki AL 5, DLERG
EM6A8160GDC-4 W7 ki N, kPN RR S5, H5H
RIS E SRR AR 5 BRI AE G, F P tn] AR YR B
CFRIFATES, W i%$E Custom (HE X &I, NIAH
KSHFH FIE K

- CLKRatio 51y GOWIN Py 742 iill # A #8E 11 i Bh L],
SR 1112, AR

- Memory Clock #& GOWIN PN 774 il 28 [ I ek AR, Yo
90~250MHz, H P T RER . J5 &2 3 3% 5 68 H 3,
T ps, ZRIL 160MHz Bl 6250ps, % i# %y Memory Clock
1 2 %,

- Reference Clock & F i FH ki 8 m 8h, B4 AGES A7) PCB
Clock, HTyEREIER, HEEMEEiEm, AnpEEES, Bl
20000ps, JalH Hai#E AR, RIERIA 50MHZ,

~ DIMM Type Jil/" % 4% DIMM #2574, 7[3%# RDIMMS,
UDIMMS, SoDIMMS #1 Componets

Data Bus 3% i

~ Dq Width 2 P4 775506 (0 508 67 55 7 LAk 4% 8. 16. 24 32, 40,
48. 56. 64. 72, ikFE 72 W, WAk A Ak ECC &,
HAh I w ECC APk .

- Dram Width /& DDR it DQ %8 /%, *4 DDR P AERURLHf E )5
M P ARAMEM, % Memory Type 1% Custom, Al LLH
G,

Memory Address 17

Memory Address H#55 DDR A7k ) Rank, Bank, Row,

Column HihiH{5 8., 241EF4F DDR WAEBRIZE A5, GUI £ [ 3k

5, W& Custom NI FHYE B O AE A DDR AW A735 1Y

HATIERE

ECC £

4 Pk $E DQ %R 72 Wf el Llayik, BIEE DQ % % K 64,

714k 8 4~ DQ % JE )y ECC K& vi JE

HARD_DQS %

M P IEPE GWINR-9 R ERIN N OFF, ANVaAik, i fd A

Generic Mode #30, EIA{E ] DQS ffi#%; 24 /i GW2A %

Fmt, ZRIL ON, A%, fd ] Memory Mode #: 3, 1 F§ DQS fifi#% .
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!
Addr Width 1% & Rank+Bank+Row+Colum,

Data Width 1}y 4*Dq CiHh EL 41 1:2)

g 2*DQ (KEFEEE] 1:1), Mask Width &y Data Width/Dram Width, DA E =AMk i 4k

fFE R, HP oA,
& 6-6 Type £+

.
{#y Customnize IP

DDR Memory Interface

File
Target Device: GHZAR-18-LRFF1T6
Create In: D:\ddr_test\srcbDDE_Memory Interface (o)
ok [— i 3
S P o Module Wame:  ddr_memory_interface_top  File Hame: DDR_Wemory_Tnterface Add to Carrent Froject
o oo nzrg wi_gata_en [4—
- oEEp10) e Type | Options Timing
0 g osn
Loa_end (4= Memory Selection
{0 cor 25 0 a3E_Mask[E0] ue—
ma_en [ Memeory Type: |EMBADIGOGDC-4 - CLE Eatio
+—{0_corczn ooz o)
Memory Clock:  L60MKz 4] (a0 - 280) <-> £250.000 p= Reference Clock: (20000 ps ¥ | <> 50 MHz
sdoqin) =
@—{0_oor_we n
o1_req (o IINM Type CLEBUT_TYPE: SINGLE  ~
o 1_reg [4—
Bl =
a0 oor ek 0 Data Bus
- & -
Al . Dq ¥idth: Dran Width: 8
wi_data_rdy |
o EEC AT I I Wenory Address
cma. L]
a—{o_our aaquita] R R Renk Address: 1 |5 Bak Addvess. 2 |5
R _d3 el -
*»io_on_ddj15g] ro_cata_end [ Row Address: | 12 Colum Address: |10
B _astEp0] .-
o] 10_car_des[10]
o _out ==
Addr Width: 25 Eece |
Data §idth: 32 [¥] HerD DgS
Mask Width 4
OF ] [ Cancel ] [ Help

b). Options &I+
Options &I~ W& 6-7 Fris .

e Memory options 1T

Burst Mode J2 R A KL SE, LUk F: 2 5 4 5 8, ZRil 4
I B A5 102 BSEAR AT 3 2D

Burst Type s& R K KAIEFE, mILLEHFAE T (Sequential) Y

Tt (Interleaved), ERIMAF SEQ.

User Refresh s& 1] A& 5718 7 H S ERIFNER, BRIAAN

71i%, 1 GOWIN Memory Controller 4 ] 5 il «

e Mode Register Setting %7

CAS Latency, DDR W7 CL 2%, R bk ik v ide 3 v £k
H, BN4, AR A CHRIERE, RILED 2/2.5/3.
Additive Latency, DDR {7+ AL 244, RIFINERS, BRIA O,
MR aTdE B O SRE R, RAEED 0.

Write Recovery, DDR 774 WR 2%, Bkik 6, A/ A% H
CLaRIEFE, $RALEDT 2/3/4/5/6.

Rtt Nom, DDR {7+ ODT HLFHZ%L, 2R\ OFF, M/ n#%
H O Rik$E, $#=4L%T OFF/75/150/50.

Add Cmd Mode, DDR WA7H g &0 E2RA, BN 1T, AP
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g E O RIERE, $RALIED1T/2T.

OUTPUT DRV, DDR W 17 Hh i HH 3R shk 11, BRIA Full strength,
M P A% A O Rik$E, $RH4LEDT Full strength/Reduce
strength.

Generation Config £
AiEEFEAER P F, WA IBUF. OBUF 25515, B34 A port
HRPE, BNk,

[& 6-7 Options EIF

{As Custornize IP

i
DDR Memory Interface 5]
File
Target Device: GHZAR-18-LAFP176
Creste In: D:4ddr_test'src\IDE Memory_Interface (o)
ok f— . i . 5
I ‘e Module Hame:  ddr_memory_interface_top | File Name: DDR_Memory_Interface Add to Current Froject
| 0_oar b1 wi_dzta_en [4— .
wr_data 1] [ Type Options | Timing |
| O_oar_cs_n Wi gsa_end M—
Lo Wenory Optiens
Ul Wi dat_mask[30] [
cnd_en [a— Burst Mode: |4 = [] Vser Refresh
a—{0_oor_cas_n e —
Burst Type: [SEQ ¥
| 0_carwe_n oo L0) =
a1_req [4—
Al e Mode Eegister Setting
P P, " CAS Lateney: 3 - Additive Latency: 0
- SLac
oo ae I . Mrite Recovery: [B v Rtt Hon: OFF -
Wi_dala_ndy e . . [ R |
o g cam ot | hddr Cnd Mode: [1T = OUTPUT DEV: [Reduced strength -
= _osrsami10] e = Generation Confiz
o_oztm vl
|10 _odr_agq1 50 fo_czta_end -
B Disable I/0 Insertion
- 10_oar_ooE[1 1]
CEK_Out [==
0K ] [ Cancel ] [ Help

c). Timing &
Timing &I~ 41 6-8 fin, BB ERUE s “OK” #4H, 5¢r DDR
Memory Interface IP it & A= B

Command and Address Timing &7

tRTP Period, DDR 4 7£H* READ %] PRECHARGE I [&] [ ,
RN 7500ps, H A HATIEH.

tRP Period, DDR P72+ PRECHARGE J& #, BkiA 12500ps,
Pl AT &

tWTR Period, DDR W%+ WRITE #| READ i [a]la] kg, ZRik
75000ps, A A BATIEM

tRC Period, DDR W #£H' ACTIVE #| ACTIVE i [E] ZERT, ERIA
5500ps, H PRI HATIEM.

tRAS Period, DDR W77 ACTIVE %] PRECHARGE Hf ],
RN 37500, A AT HATIEM

tRCD Period, DDR 77+ ACTIVE %] READ 5 WRITE ],
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RN 12500ps, H P AT HATIE.

tFAW Period, DDR W47+ [E]— rank H o ¥F [F] I & 3% K F DU A~
AT B A BB ], PRt ME RLZAS /T tRRD P04,
2RI\ 40000ps, HH Al AT

tRRD Period, DDR }7ZH ACTIVE %] ACTIVE /)M [8] [A] g ,
RN 7500ps, H A HATIEH.

tWR Period, k&K [A].

tMRD Period, #ix0ar 174 & B Bl A .

tRAP Period, ¥ 2] H 3l Tl 78 HLAERT .

Refresh, Resetand Power Timing %1

tCKE Period, DDR W47 CKE 15 5 &Mkt [E] (ps), BRIk
75000ps, A A BATIEM

tREFI Period, DDR 7 kil#Ti 1a][E] kg, ZR\ 7800000ps, Hi
Ja] BATIE

tRFC Period, DDR P} 7£+" REFRESH %] ACTIVE/REFRESH
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