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1 KT ARFM 1.1 FMAE

P
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1.1 FHAR

Gowin DDR Memory Interace IP H1 7 455 2N A AHE IP 45153
RER . ViR, WU, EAAH . %8S, FEHTHEBA P
PLiE 7 fi# Gowin DDR Memory Interace IP 77 S . 4 A K A% 725
1.2 &R~
RF MR 5 G T LU R =
GW2A #7%|] FPGA F=fh: GW2A-18. GW2AR-18. GW2A-55

1.3 tH< 304
I B S =k SR M EE www.gowinsemi.com.cn FT UL R #E . BAEHLUTF
FH IR :
1. GW2A %% FPGA 7= /i %5 T it

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

1.4 Rig. 45RRE
% 1-1 FAH T ARF MR I AR ARTE . 4ERETE A B X,
*1-1 Rig, 450818

RiE. FHIKIE | &K £

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

RAM Random Access Memory BENLAE U1 2
LUT Look-up Table BHRE

GSR Global System Reset R RARENL
ECC Error Correcting Code Rk A I
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Gowin DDR Memory Interface IP s&—/~# ) DDR WA7E: 11 IP, £F
& JESD79-F brvEEWMN . 1% IP £l DDR WAZ#%EH#I28 (Memory Controller,
MC) HxtR4# Z 811 (Physical Interface, PHY) #it. Gowin DDR
Memory Interace |P JyH Foefit—AMMEH a8 1, (RS N A R T
B, SRR PV K.
%% 2-1 Gowin DDR Memory Interace IP

Gowin DDR Memory Interace IP

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

SEA A

WS Verilog (encrypted)

SERIT Verilog

TestBench Verilog

bR e i

LRE At Synplify_Pro

B FH AT GoWinYunYuan
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3 T ERHIE S T RE

3.1 FERHE

3.1 = E4HE

3.2 T{Egm

3

i
=]
dIT
HF
&k

T H GW2A-18. GW2AR-18. GW2A-55 45 FPGA #4f;
RF TV ARER) DDR SDRAM #344F1 B4 JESD79-F HIL it He 745 s e ;
A%+ DDR MC 5 PHY [Fi g by 1:1/1:2;
YRS BRI AT N 8. 16, 24, 32. 40. 48, 56. 64 fl1 72 fif;
Y #%] RDIMM. UDIMM #11 SODIMM P fE#3e ;

CHF x4+ x8 Fl x16 AP T L I N AT O

1:1 Al mFE S KK JE 2/418, 1:2 Al 4mfEos kK J¥ 4/8;

Y ¥r ECC;

AL & 1 CL;

AL & ) AL;

T E T teaws

T E Y trass

AL E 1Y treps

AL B 1 trecs

AL & 1Y trrps

AL & ) trres

A E T twTr:

XHEESIREET A PSSR, B 3R R e R .

Gowin DDR Memory Interace IP I 8h EL 1 1:1 #3732 #51¥) DDR

SDRAM #{#5# 2 200Mbps, 266Mbps, 333Mbps; &hHLH] 1:2 A 52
F7) DDR SDRAM #i#izi# 200Mbps, 266Mbps, 333Mbps, 400Mbps;
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3 T ERHIE S T RE

3.3 BIFFIH

3.3 HIEFIA

IPUG507-1.2

Gowin DDR Memory Interace IP i#iid Verilog 1% 5 528, MAT &S
GW2A-55, GW2AR-18. GW2A-18 % R4 FPGA, HZIFEFI A H Nk 3-1
Frs, AREHAMEZ FPGA ERIMNHIUE, 5XEFFEHAMER.

= 3-1 HEFIRER

DDRI H A H #4511

IP44 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 Interace It & H J Huhik % %4 25 2, DRAM WITDH N
X8,

5(37)




4 YyReHiA

an)
o

4.1 BARGER,

4.1 BEELER

Gowin DDR Memory Interace IP SEAR L/ UIFR 4-1 firs, EEAS
Memory Controller. Physical Interface “&#%i#t, & 4-1 H1[1] User Design /&
FPGA " 5 2 5414 DDR SDRAM % F BT #5219 7 B i«

4-1 Gowin Memory Interface IP %514 &

st FPGA ddr_addr |

ck 5 ddr_ba _

addr ddr_ck

cmd ddr ck n

cmd_en > ddr_cs_n 4

wr_data > > ddr_ras_n _

User mask MC/PHY . ddr_cas_n _| DDR

wr_data_end ddr reset n.
_cmd_ready " < ddr_dm ”|
 rd_data _ ddr.dqg _
 rd_valid _  ddr_dgs _

_ rd_end h .

4.2 Memory Controller

IPUG507-1.2

Memory Controller /& Gowin DDR Memory Interace IP [ - EiZ i,
£iiF User Design 5 PHY Z[a]. Memory Controller Uk B H 7 £ 10 1
L. ik S5EAE, FEARE— e AR T AT A -

P RIERS . 524414 7E Memory Controller kAT HEF, LA 2%
i 73 5 R N AH S I 1] S 40 4E IR . Memory Controller #5HilHi bk 5 803 i) & 3%,
it PHY #:Y4 DDR SDRAM IR [Fl %, 5 i S B A4F .

DDR Memory Controller =i L~ JLAMESL A : GW_CMD g,
GW_WR_Data ¥.7t. GW_RD_Data ¥.7t. GW_Rank_Ctrl #.75.
GW_Bank_Ctrl .5t 5 GW_Time_Ctrl #.7t%%, FEEEMIE 4-2 iR
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4 TheeHiR 4.2Memory Controller

an)
o

[& 4-2 DDR Memory Controller B A4 E]

PHY

—

GW_WR_Data Skl

GW_Bank_Ctrl Ak,

- - Befeie

> GW_Time_Ctrl GW_Rank_Ctrl

User
Design

<

A

HEHE 7 43
< > B

GW_CMD

> GW_RD_Data LA I

4.2.1 GW_CMD Bt
GW_CMD oo FE IhRe e B g H P Aok fiik 5154, 24 MC
Al 2 5T A E, KM kiE ecmd_ready 55 -
GW_CMD H.yuxf 7 k& ik it 47 3% 4, ity DDR SDRAM X B
[¥] Rank Hdik. Bank sk, Row Hidik A1 Column Mk, FFxHH 7 R3% )
LA, ROE . S EA, HIRCYET MC 275 ] DLgkSE A 4.
4.2.2 GW_WR Data #87¢
GW_WR_Data .70 U ge & U7 P AOE S 24 wr_data
55155 wr_data_mask, 4 MC A8 dE I, [ H - K wr_data_rdy
fB55.
[ /£ GW_WR_Data o9, ¥ H AR SEdE S MC £k 2)5
4, BEMREKESRBEIE, N PHY S HIEM G S
mc_wrdata_en, 37/ PHY /%1% 5 ¥4 wr_data 5 5 #8415 5 wr_data_mask.
4.2.3 GW_RD_Data #7T
GW_RD_Data "¢ = Z I e AU PHY IR [R50, sk ikds
s
PHY 7EiR BISEE PR RS, SR AEAIFH M 1A {55, GW_RD_Data #.
JUTE LA R B R e, R R R S KRS H Y rd_data, FRNH
P G E A RS 5 rd_data_valid 51455155 rd_data_end.
4.2.4 GW_Rank_Ctrl ¢
GW_Rank_Ctrl 5% GW_CMD #oc#zi Rl . iy 4S5k 7 Ab#,
Bk oy PHY F2 4 me_bank. mc_address 2555, K iHE#N
PHY FE KK 4{5 5 mc_ras_n.mc_csa_n.mc_we_n %%, 3+4: s mc_cke
EERC
HT MC 5 PHY it fIRf bl 1: 1 87 1:2 A%, GW_RANK_Ctrl

IPUG507-1.2 7(37)




4 DhRefid 4.3PHY

an)
o

BOCTHERERIF PHY KBS, 3. BIFSERELSRZ], DOk E WL, RL &8
EEE 8
4.2.5 GW_Bank_Ctrl 8¢
GW_Bank_Ctrl .7t/ MC Hr B E A, FEM T, 5. il
WA TR, S Sy &bz, 30 DDR SDRAM HranZi
(3% (Active). Fil7e i, (PreCharge) Zi{Edr4 .
£ GW_Bank_Ctrl #1, ¥Xt 5484 2 MK F S, W trass trep 55, HE
TR AR E, LA £ DDR SDRAM Wil it
4.2.6 GW_Time_Ctrl 5T
GW_Time_Ctrl B.yo%f R IE T B RIET, 7 RTS8 23t T b2,
FEXT R A W AT, DLRZESEHIRIHETar S, B REE 2 B
FriE R, R E k.
4.3 PHY
PHY #fit 7 MC 5414 DDR SDRAM 2 [a] (43 2 X 580, ik
KH MC N AEHEHI 28 #r4, FF17 DDR SDRAM £ R L3 2 I 7 55
EORIES .
PHY [ ALE M an i 4-3 Fiow, 2 EAFE I/, 73 3 NPT aa p sk |
@S, Ay & Hubk s B A 170 Z R,
[€] 4-3 DDR PHY EHAZHE

PHY

Hopaid g q

A

wrgat
> DDR

Controller

A
A,

A

A,
fir &/
Etilpikd

A 4

IPUG507-1.2 8(37)




4 YyReHiA 4.3PHY
4.3.1 ¥R ET
WA - 252 i DDR SDRAM I Hi 5 I Ba AL AR e . 58 %
FTE¥Ita L 5IRHEZ 5, 155 “init_calib_complete” £ {4 &, $H/Rn#
MHIGEATE K -
R
&8 JESD79-F WhislhrifE, LHJ575% DDR SDRAM Cfifizl DIMM)
WATVIE A, BFEELAL . B RE . BIUEF A AR L B ST R
RO
BLRAER B 2 VS R 052 803 I £ DQSR90. DQSR90 /2 DQSIN
231 90 FE AN IEIR 2 J5 HIME 5, £ DQSR90 KIS A7 T DQ £ 1 1],
DLRAE 2 HERA Y DQ %id
R RE Y, F2E DQSRO0 55 /5, PHY 2[4 SDRAM J— ik
H—HE e s, FHIIEN SDRAM it Bl FI5ude & B A7 A i, 58 ot
FR R 1 IE AR HET
4.3.2 B BT
B m e s S AR s s i, e N 4-4 7 data_lane 1)
e,
SRR, PHY #2I0k B MC 3R AR REE S, HFRYES 2B
Z L CWL HT AL X EHE 3T 2 A- AL B, SR e B BE A B R i s (5 5 ki 2 110
BRI,
TECEEHE RS, PHY #3395 1/0 #1513 R 1 Rvalid {5 5 ki A&
it ks, IR EE K4 MC.
[ 4-4 BEE R A T ST HIE R A T B S ER
phy_wd
data_lane
HH A B ADDR OUT_FIFO |_
Fifo_ctrl data i ELVDS_IOBUF
ADDR E,‘ 'gBBSFF dgs. dgs#.
> dgsh dm
jii&%& RESET IN_FIFO
) DDR
SDRAM
cmd_lane
reset_gen | RESET -
bank. addr. cs
H ik R
4.3.3 {EHIEE B IT
i A R F2 I B A R E R, BRI MC R a2 Sk S, S
BB S, 5. RN LS, e KIER /0 B,
LR N 4-4 T oemd_lane B
A4 LR E A ERE R TR T EA . Rgtae TEE,
IPUG507-1.2 9(37)




4 ThEEHS 4.3PHY

ﬁMC%%vaﬁi&%@m,&ﬁﬂm 5 emd._fifo BT S ¥
» PR P ECE Y CL D AL 55 AFIT 7, 58 Boxd B8 10 % 2 il o
4&4U0ﬁﬂaiﬁ;

/O 2 AR AR Bl = B 2 o B i 10 B AR iy &/ i 3 A 3 L SR 1 B E | A
HihbAE 5 BEAT B R A 4, B b R A 6 1:2 BF AN clk xL B e e e 3
clk_x2 iHehisk, M4 DDR SDRAM FHE (5 S, HALZ KK 4-5 fr
7~ BEEREEE A 1:1 B8 H IDDR 1 ODDR fifif% .

[ 4-5 10 248 B T E R LEHHEE
< in_dgs
D
ELVDS_I0B |/ 02
D[3:0] out dgs UF N C
< D >
QI3:0] ) IX[1:0 outdgsts A
O} IpES4_M OSERA.
EM~ |« TCLK TCLK |~ vEM
<« PCLK PCLK
<«FCL FCLK _
DQSIN DQSR90 ’ in_dq
B DQS
PCLK PCLK DQSWO0 - ELVDS_IOB %
D[3:0] out dg _ UF
FCLK FCLK DOS DQSW270 ::> »
READ RVALID TX(L0], OSER4 Coutdqs 4
LLSTEA [ TCLK -
DLLSTEP RBURST MEM
PCLK |
WSTEP oL
IPUG507-1.2
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4 ThEe AR 4.4 EEThRE

Memory Interface IP FJSZEL DL ThAg:
DDR SDRAM #4414k ;

RIAEHAE . e

R

LA

JHIESE

4.4.1 iak
DDR SDRAM A& i K EAE A R iAT IE W S . SeifE. it kg
Ji PHY X} DDR SDRAM #t AT ¥IMG AL e HERRAE, WIUR 10 5¢ Bua IR I W) 4R 4L
& A& init_calib_complete.
VIR E RS LB AL, WEMERE . MEM AR, RMESE, Xt
DDR SDRAM #g4b ik #2 EAR ] I 4.3.1 F& 35 R W) aa LA E 3 45
WIUEAL 5E G [F) PR B E 52 s 5, WKl 4-6 FTm o

] 4-6 WAL R RIS B P
(N S I S S S S S B
init_calib_complete &\ /

442 KEMIEGS

Fi P ari@id addr. emd. emd_en 255 782 0K E B E a4 St
o addr bl HE v 11 s
e cmd Hr A dEm 1
e cmd_en i 5 A fEREE S, SHFA R

FERN A, H PO R 24 5B N7 Bank. Rank. Row.
Column Z [AIfF7E—E MBI R, TEARGIFT, %18
Bank-Rank-Row-Column B 34T K HES, H G075 Z Kl 4-7 Fros.
FPAERN A, NERE R .

4-7 Rank-Bank-Row-Column A F L5 R

Al alalalalala
User S R AANAARN
SDRAM | Bank Addr | Rank Addr Row Addr Column Addr
H st emd B FR] RIS 2 W58 4-1 s
* 4-1 cmd B
(i cmd[2:0]
Read 3’001
Write 3’000

FER P D, s b AR 5 Z B (I P i 4-8 o,

IPUG507-1.2 11(37)




4 IREF 4.4 FEIRE

cmd_ready A, Fax MC 1] DL 25 i 77%@)\ MC FIFO H;
#7 cmd_ready ANKHF, ¥ MC R ek ka4 .

2 cmd_en NER, R cmd 5 addr B30 45 7E cmd_ready 7E{K
it emd_en 2 A, T emd_en. cmd 5 addr 7 4k SR H £ cmd_ready
NiE, A ReER A IEE AN MC.

E 4-8 4. Ut S5EREESHAEE

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 SH1E

P aliE A P #2100 wr_data. wr_data_wren 5 wr_data_end £ 1]

¥ 5 ¥l K 1% 45 Gowin DDR Memory Interface IP, B2 ab ¥ f5 £ %

i%%; DDR SDRAM.

e wr_data N5 ik i 1 ;

e wr_data_en NEE IR I, MH NS TR RR S EEEE 2G

e wr_data_end fE/RE MR AKE T, SAKMALIE IR &5 H &
Ja — A

o (EEHIEEIET, X wr_data_rdy A SR, Fas MC A DUEICS $
s

e ift wr_data_rdy MNKHCER, P KIE T SR, N wr_data.
wr_data_en 5 wr_data_end 555 5 4iF, HZE wr_data_rdy A& HAF,
WK 4-9 iR .

IPUG507-1.2 12(37)




ik 4.4 FEIRE

an)
o

4 1)

& 4-9 E¥dEiR OB FE
1 2 3 4 5 5§ 7 8 ] 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

5B IE S Ay HIE L AR 2 P POl WA 4-10 k-
o EHIEE T ML FIN KX,
5 AR AE NS LIS i & T RO
o  EUIRAERN NN E Ay ZJE K%, B E HHE I IEIR B EANRE 2 S

IPUG507-1.2 13(37)




4 DyRefiR 4.4 FEY)hRe
E 4-10 FEITEA T ERIEEES 6 $BEr FE
4 5 9
clk $ 1 f L S . T S T N R N D B
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 KA BLS I,
HHHE P clk I, Wi 4-11 Fror, H wr_data_end 75755 BdiE 05
CANEIA R, DR B RS R
IPUG507-1.2 14(37)




4 YyREHI 4.4 FEIRE

&

& 4-11 52 % K E A BLS I $iEnt FF &

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

MiEEEMC 5 PHY BB 8P LB 1.2, JH P E R KB N BLA B,
B 5 14 clk B, WK 4-12 Fios.
& 4-12 324 KB 5 BL4 R E ¥ FE

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 N 1. 1, 24 P lid B 58k K ¥ A BLS It
B 5 A clk W, & 4-13 fios, H wr_data_end 75765 45 1056
VOAN AR =, DB R S8R 4E R .

IPUG507-1.2 15(37)




4 Dyfedtiid

an)
o

4.4 EEThRE

IPUG507-1.2

& 4-13 52 % K E A BLS I $iEnt &

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 [ B LB 1:1, M P ELE R R KA BLA I,
FHEEE G A ok FIH, @& 4-14 Fros, H wr_data_end 75755 2085 1958
AR, IR SRR W
4-14 ¥AEKE 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 HEE A 1.1, 4 P E R A KN BL2 1,
SHdE S 1A ek B, i 4-15 Fios.
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4 YyReHiA

an)
o

4.4 EEThRE

1.4.4 {E¥HE

1

[ 4-15 3B KE A BL2 B ¥t FFE

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 P20 rd_data. rd_data_valid 5 rd_data_end #2H{ DDR

SDRAM & [7] ft) i

o il rd_data Jyik [ml i it v 1
e i {55 rd_data_valid Jyidiida A o 1, HHEHETI, fER it

I [EIf) rd_data 24
e i rd_data_end f57n 7L 2 AT R T PTIR B E A, @

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

I R
INAiOEAE
& 4-16 EH IR 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

H5EEERISML, ZikFE MC 5 PHY MIRF#H LGN 1: 2, HJH P ECE
RRAKEN BL I, st o5 A clk A, & 4-17 Fios:
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4 Ty REHS

&

4.4 EEThRE

& 4-17 38R KB A BLS FhE SRR FE

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

LR MC 5 PHY 40 Hw A 1: 2, 4 F P E 98 & KN BL4 I,
BEEUE S 1A clk B, W& 4-18 fios:
A 4-18 REKE J3 BL4 FHEHIER FE

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

Mk MC 5 PHY B8P by 1: 1, [ P E R A KE N BL8 i,
BEUE & AU ek B, B 4-19 AR

IPUG507-1.2 18(37)




4 DhRediA 4.4 FHI)HE

[l 4-19 384 KB A BLS SR FE
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

IPUG507-1.2

ML MC 5 PHY B4 HLE A 1.1, 4 P E R K KN BL4A |,
BEEUE S P clk B, K 4-20 Aok
B 4-20 38 % KB A BL4 FHEHIER FE

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 BIBHaP by 1: 1, [P E R A KE N BL2 B,
BEEEE S 1A ek B, WK 4-21 Fios:
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4 Yifestik 4.4 FEIRE
[ 4-21 SRE KB A BL2 RS ¥R FE
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 171 B 51 75 ZEANBT BRI R ORI A E 2%, BRIt
% Gowin DDR Memory Interface IP &34 1[7] DDR SDRAM &% kil #7 5
4. Gowin DDR Memory Interface IP [8]F& trer B 187225 R a2, Rl
L2 E, MCHUT SR G — %545, <« PreCharge firff Bank, 4
JE AT Refresh x4, WlET#A/E A B m B
ELHE

F Al iE v 1 sr_req &% B Rl#Er (self refresh) &K, BCE DDR
SDRAM # A H RN 72 H RIFHET, DDR SDRAM 2= H 3l ill# -k
k%1, J&7% Gowin DDR Memory Interface IP &% I#HT 15 4 .

Gowin DDR Memory Interface IP 7£ 52 i DDR SDRAM ] H hill ¥ Aic &
&, A IREME S sr_ack, 7~ DDR SDRAM Uik A H Rl #iis =
A PRl

FH P AT L I 326 15 e 2 RET AR 29 FE P RIHT, %5 4 “USER_REFRESH”
WEN “ON”. HP AL E I 2@ S v 1 ref_req [ MC $2 HRETE K,
LR emd I A MC K e s . KIEH P RTS8, ref_req &
FREL— AN AR = ST, SERURIETE 2 KIE S, MC 2 x5 ref_ack 155,
Frai— DRI s s, i 4-22 s
4-22 R FRIFES FrE

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

§ §

IPUG507-1.2

P RIHTHRAE R BE 252 MC C 2RI B BUEE AT 3R 2. 7E3EIT H
FURGEARAERT, MC 205 58 RUEEDAT I i 2384 HI RE 8 A H T P
TR 5 & TR Z M ARG &, 8 i B trer 3R

FREHIAMEOL T, MR TS5 U AT ERAE, g Ik
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4 IREF

4.4 FEIRE

IPUG507-1.2

SERAEY, ] ORELEE tRCD CL. #hE i, trp 280015, HH
F Rl 38T N AE B (8] 280 trer 3B MU ET 5S8RSR P Wil b 18] 14 e K TR RR 24
HN:

TESERRRL A, R aH PR, 7%/ DDR SDRAM 58 #1415
WG SEZN A PR, DR ST S 82 P S SR e R 2 7
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5 Jii 1 51

IPUG507-1.2

im 151 3%

Gowin DDR Memory Inteface IP ) 10 & [0 413 5-1 fis.
%% 5-1 Gowin DDR Memory Inteface IP £ 10 #5053

5= | 5 EEEEES
User Interface
o 2= e gy ] YL
addr ADDR WIDTH | Input | AR, {555 6 ATARE
& parameter
cmd 3 Input Al
& 5 RS 5
cmd_en 1 Input 0: Tt
1: A%
= B P 457 Memroy
cmd_ready |1 OUIPUL | | nterface T Bl fir 4 5 skt
rd_data '_IA_‘EIP—DATA—WID Output | S ¥smIE
e TR IR R 7S 24 i )
d_data_end |1 OUIPUL | —_4i1rd_dataffa%: A )
rd_datafy 315 5
rd_data_valid | 1 Output | 0: X
1. A%
burst 1 Input TRE, FAREO;
wr_data '.IA_‘EP—DATA—WID Input B R IE
e FL P 7 24 i I 3
wr_data_end |1 Input S A B HEwr_dataf )5
—A A
\livr_data_mas ,S_IP_E'_MASK_WI Input Jowr_datad L £ 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 im O %%

&5 (A J5 1Al A
0: R
1: B
Sr_req 1 Input H ilEriE 5K
sr_ack 1 Output | BRIFNEES
ref_req 1 Input F Pl 1 5K
ref_ack 1 Output | P RIFTNEES
clk 1 Input Z: 2 i NI
init_calib_co N S y=
mplete 1 Output | ¥R TERAF 5
FA P 3, R
cli_out 1 Output Memory CIK[11/28%1/1
ecc_err ?5/!3:):2DATA_WID Output | ECCHanE St
I IPAEE M EN G S, 4L
ddr_rst ! OUIPUL | i fis i, %o
DDR SDRAM Interface
Rowitihl: (BG4
O_ddr_addr ROW_WIDTH Output Columntibl (i, Eérd)
O_ddr_ba BANK_WIDTH Output | BankHi ik
O_ddr cs n | CS_WIDTH Output | Jridk, {KAHRL
O ddr ras n |1 Output | RowlhikikiE(E 5
O _ddr cas_ n |1 Output | Columniihiki%iE (55
O ddr we n |1 Output | RowS {#ifig
ENITVIN o
O_ddr_ck | CK_WIDTH Output | PEVIATDDR SDRAMIGH]
R
O _ddr ck n | CK_WIDTH Output | 5ddr_ckHZENES
: oy
O_ddr_cke | CKE_WIDTH Output D%DR SDRAMRT i fifm
O_ddr_reset_ | Output | DDR SDRAMS fif &
O_ddr_dgm | DM_WIDTH Output D%DR SDRAMI I 5 i
I0_ddr dqg | DQ_WIDTH S:}d'red' DDR SDRAM#
I0_ddr dgs | DOS_WIDTH (E);:]durecu D%DR SDRAMH 4} 1% 1815

IPUG507-1.2
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6%%@3?

Gowin DDR Memory Interface IP 7] 37 DDR SDRAM z#&f4, H AR
PR 2R IE B Gowin DDR Memory Interface [ &M A S S5 FE S 3L,
BARZH5 5 W3R 6-1 F1% 6-2 fis.
% 6-1Gowin DDR Memory Interface BIERS S ¥IEIR

B s A I I

DRAM_TYPE fEfi A R DDR;

DRAM_WIDTH | DDREi}iDQ % [ 4,8, 16;

AR MPM g 4ot 1T, 2T;

PHY 5 MCH: 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 | 4y oo BANK_WIDTH +

DTH oL ROW_WIDTH +
COL_WIDTH:;

BANK_WIDTH | AFBANK#HhL %5 £ R #EDDR SDRAM:: ik #%

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

RANK_WIDTH | RANKHuH 5 bt o

- Ak 5 B L.
ROW_WIDTH | DRAM ROWhhE5E & | #R#EDDR SDRAM: 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 | RANHIE S £ “Sequential” “Interleaved”

RTT_NOM Nominal ODT % 1507 150

“75”.75
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2 FK Eiti3a T
“50”: 50
Multiple-RANKH T
5w I ) Dynamic ODT | “OFF”: RTT_WR disabled.
RTT_WR MEE X T “120”: RZQ/2
Single-Component # | “60™: RZQ/4
it RTT_WRXL:
APP_DATA_WIDTH =2 *
APPDATAL |y pogge 1 i 5 900 | nCK_PER_CLK *
DQ WIDTH
APP_MASK_WI . e e | APP_DATA_WIDTH/DRAM_
DTH F P4 N Mask (s 5 % WIDTH
USER_REFRES | /&5 HHH P B il
- :. “ON”, “OFF”
H HrAE

% 6-2 DDR HFEE&H

K

g

tek

Memory# I 84/ 3] (ps)

tcke

CKEfE 5 /MKt i} 18] (ps)

traw

[l —rank /1 F8 VA 532 K DY AN AT i 8] b i 1]
DA /MBS 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|ACTIVERT [a] [a] b

trTp

READZ|PRECHARGEN [a] 8] §

twTr

WRITEZ|READI [a] [7] f

AL

Additive Latency

CL

CAS Latency

WR_CYC

Write recovery for autoprecharge

IPUG507-1.2

25(37)




7 2T

IPUG507-1.2

7%%‘*&%]‘

7 {8 P b 24 R 518 ) Gowin DDR Memory Interface 1P, 24T
— MRS E R, SHROTRASWME 7-1 s,
7-1 SE G EALEIIER

Ref. Design

ddrl_syn_top

Gowin Memory Interface IP

Key
debounce

A

Y

> DDR1
Dtg;l (= | Memory [MCIPHY | physical SDRAM
Controller |Interface | | ayer

<&
<«

A

SR, ddrl_syn_top BHUETEEHR TG, Hi FEERRA S
HWTER, SMBEAISEES, I IERAEER 7-1 Fios. DDRL_test A T774:
Gowin Memory Interface IP Fr i bl . ¥l 515464, I Hizfid g
TR 454 . Key_debounce BEHLE — AN RS,  FH 118 B i s sl gk g 7T
KA SN BRI 2 AL S S FL )
= 7-1 ddr_syn_top BN is A5

2 Fx g

clk BINSHI B, BRIN50MHz
rst_n BINEAMES

display IE N ap e

sw P 2H oy B s

DDR1_test =k 8 K545 8 ik 4, AR Hbb#AT S 554
1B H PSS N 555, H%F Gowin Memory Interface IP i
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7 2T

[ B R AT A T B uE . fERS Wt , EENAARR A S N

EM6A8160BKC-4, At & Burst Mode y BC4, DQ % E N 16 fi7.
DDR1_test 5 Memory Interface IP 3fi 12 [8] #7045 5 A7 Bk an K]

7-2 Fi7s s

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

IPUG507-1.2 27(37)




8 Jt M fic &

S%ﬁﬁﬂﬂi

F /e 4E IDE i@ id IP Core Generate 1.5 37 & Gowin
Memory Interface IP. A% 7 LLik#4d 45 6] EM6A8160BKC-4 P {7 ik
A, AT FERCE S B E RSB E T .

1. FTJF IP Core Generate
FPdsr TRG, s A B Tools I, TFHifidi IP Core

Generate &5, HLA[FTJF GOWIN ) IP #7774 T A, W& 8-1 ffizn.
&l 8-1 77 IP Core Generater

- y
{{ GOWIN FPGA Designer - [IP Core Generator] — - ’ - pr— = | B ||
'w Fle Edit Project Window  Help NEE

0 . Start Page

<> Synplify Pro GHZAR-18-LFF1TE D

Design

4 ddr_test - [DAdd

% IP Core Generator
@ GW2AR-18-L 4| FloorPlanner
=l e DDR Memory Interface
| Timing Constraints Editor
Simulation vk
Gowin Analyzer Oscilloscope  DDR Memo Information
& Options... D)DR PHY In)
& DDR2 Mernd Type: DDR Memory Interface
| DDR2 PHY T 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
& FIFO §C DDR SDRAM Memory and the user's logic include with GowWin Memory
- 13C Controller and Physical interface, reduces the user’s effort to deal with
13C the DDR SDRAM Memory command interface by providing a simple
“ MIPT generic system interface to the user.
& MIPI RX
& MIPITX
a RAM Based Shift R |
) RAM Based Shi
a SDRAM Controller
SDRAM Control |
SDRAM Control «
4| m 3 Copyright® GOWIN Semiconductor. All Rights Reserved.
Deign | Frocess e Start Page [ Desi g Sunmary 5 TP Core Genmerator ‘

Dutput

Open project: D:\ddr_test\ddr_test.gprj

Outpat | Error | Warming | Info |

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

IPUG507-1.2 28(37)
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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 #%fi 1 5t ifi
fic. & FL1H A 3 /& DDR Memeory Interface IP # 14 LR = K, 4k 8-3

B o

P R & & T A 3 /& DDR Memory Controller 5 oz, i F il
¥ E SR P %S5 DDR Memeory Interface 1P H Sz iy 4 A1 50
sk, AL PHY (Physical interface) 5 N7EBRIAIRE D, Al
4 DDR Memeory Interface IP 5 H C.HT 75 WA BURLEE RS, SEEIN 204 1

T AP MEAARMEERSE,
oz B
& 8-3 1p O REE

EIREETRESARE, G585

-
{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

EE 8-2 WA TH, H—1 Help %4, ALl A Help ##4#l &FE
HC B ST R A AN IR T TR PR SO, P S S R 1P R L
Help SRS 28 5 A A iy — 2, i 8-4.
[&] 8-4 Help x4

[4 DDR Memory Interfac: x '\

il S P =

C | @ filey///D:/Gowin/1.8/IDE/ipcore/DDR1/doc/ddrl_help.html B By

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

SRR 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
e e
Type
Memory Type Choose the type of DDR Memory which consumer use
CLK Ratio This is the Memory Controller clock to DDR Memaory 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 8 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.
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. -

IPUG507-1.2
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- (el a0 -]
[ DDR Memory Interface X
| C | @ file:///D:/Gowin/1.8/IDE/ipcore/DDR1/doc/ddrl_help.html 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.

IPUG507-1.2

5 BEEAFE

FERCE S o2 TR AE B RCE i, H AT DDR Memeory
Interface IP #% R % GW2A-55 GW2A-18 GW2AR-18 GW1NR-9 JUzkth
s RSO RBS %P GW2AR-18 A, #3%5i%+F LQFP-176. Module
Name JEI 5 & TR =4 5 TE U4 7, BN
ddr_memory_interface_top, H 1l HiT1&K. File Name /& IP #Z 3 {477
AR, 177 DDR Memeory Interface IP BB % S0, ERIAHN
DDR_Memory_Interface, /Al HiT1&4. Creat IN iEIZ IP %39
FEA AT, BRUCH \ LR 4E\src\DDR_Memory_Interface, ] J* 7l B 47155
#12. 4 N8 Add to Current Projiect I 1) i) /& 5 = A 1 1P BN
BRI TR, ERINA)iE, tnl& 8-5.
B 8-5 £ A EaRERE

r .
{4 Customize IP P )
i
DDR Memory Interface 57
File
Target Device: GRZAR-18-1QFF176
Create In: D:'ddr_testisrcbDDE_Memory InterEace (!
. o Module Hame:  ddr_memory_interface_top  File Hama: DDR_Memory_Tnterface Add to Current Froject
- sLA

6. Type &I+
£ Type SR TR, F ™ 75 2250 B9 A DDR A7 R AAE 2
® Select Memory i

a). fE Memory Type LI B Joik B H P AA MR 5, DLER A
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b).

d).

e).

EM6A8160GDC-4 WAFFk A, N AEMRA S 5, 5HAHK
(I E AR N A7 ROk Y 5 BRI AR R, P ] DR BE B L% SRt
TENG WA Pk Custom (HE SO &I, NWMASHTFEH
oFEsAE R

CLK Ratio i1y GOWIN N A75 il # 1A BE4E 1 I e b s, 32
R 11/1:2, APATIESE.

Memory Clock j& GOWIN PJA7#% il 2% FIE B, JEF]
90~250MHz WA A AlAE IR S, JeTiEmie 3 3B RUE I, ®
JG ps, RN 160MHz Bl 6250ps, #(#i#E %~ Memory Clock 1] 2
5o

Reference Clock #& F 7~ % F i 2 &, BV A8 A [¥) PCB Clock,
HTYE RS, HAEgEmf Ak, AnfpiZES, Bl 20000ps,
J& T H A SR, RIERIA 50MHZ.

DIMM Type H J7 i+ DIMM #2644, wli%# RDIMMS,UDIMMS,

SoDIMMS F1 Componets
e Data Bus 1

a).

b).

Dqg Width & N /780 Y Bca Az %6 n] DLk #¢ 8. 16, 24, 32, 40,
48. 56. 64. 72, MikFf 72 B, WIAESAA) % ECC ik,
5 ECC AITisudk 8.

Dram Width #& DDR $iifi DQ % /%, 24 DDR W ATHUR# € f5 FH
MBS, R Memory Type i%#% Custom, H P R[LLEHCIHE.

e Memory Address 3%

Memory Address /1 = ZIHE DDR W2 Hiki [ Rank, Bank, Row,
Column Hulib{5 5, Hik$e4r DDR WAFER KM )5, GUI 2 HIEE, W
JLiE P Custom M FEEF FRYE H S FH ) DDR A7 B AT R .

e ECC &
U RS DQ FEER 72 WAl LA ik, BP%dE DQ %N 64,741 8
A DQ FE N ECC K56 76 %

e HARD DQS i

L PR GWINR-9 2B ERINN OFF, Aa)ik, I {{H Generic

Mode #%:X, BIAHEH DQS ilifZ; 4 Fik#: GW2A R¥INS, ERik

ON, “z)i%, f#H Memory Mode £z, 144 DQS % .

o AHHEAED

a).

b).

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

Type &I RUWIE 9-6 Fran, Cik#FR4R6] EMB6A8160GDC-4 I 174
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 F
e Memory options &
a). Burst Mode 725 K KLk #E, wTLAIEHE 2 8L 4 58, KL 4 (i)
BRELA 1.2 B A ATERE 2D,
b). Burst Type /&R &KFMIEEE, nJLUEFHFEAF (Sequential) B
(Interleaved), ERINEHF SEQ.
c). User Refresh ;&) Rl & 5 A H - B R IERIFNE R, BRIAA AL,
i GOWIN Memory Controller 5l E Kl .
® Mode Register Setting 1 1
a). CAS Latency, DDR W17 CL S5, RN HuhE ik ik a8 i8R 3,
BN 4, H P E O/FRikse, it 2/2.5/3.
b). Additive Latency, DDR W17+ AL 244, HIFINZER, R0 0, H
PR O Rk, feftik o.
c). Write Recovery, DDR W{7H WR 2%, 2Rl 6, H Al H O
Rik$E, $RALIEII 2/3/4/5/6.
d). RttNom,DDR {7+ ODT HFHZ%, El OFF, M nl#%H O
Kik$E, $EALIEIT OFF/75/150/50,
e). Add Cmd Mode, DDR W fFHan &I IAIZRAL, BRIA AT, H P wl4%
H O Rik$E, AL 1T/2T.
f). OUTPUT DRV, DDR W7 4 thikzhiL i, 2Kk Full strength,
P2 A O sRik$, #45%ET Full strength/Reduce strength.
e Generation Config £
AR PAAER P, WATEN IBUF. OBUF 25548, EL#2d ] port
HEEEE, BiNaik.
Options IR WIE 9-7 fin, CiEFFERf] EM6A8160GDC-4 4 17Hil
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K.
_ [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 i [a][a]Fg, Bk
ik 7500ps, H Al HATIE M
b). tRP Period, DDR £+ PRECHARGE f#, Zki\ 12500ps,
P HATE
c). tWTR Period, DDR W {74 WRITE %] READ i [a][E]f&, ERIA
75000ps, H Al HATIE.
d). tRC Period,DDR A 174 ACTIVE #| ACTIVE ISR ZERF, ERIA
5500ps, H /Al BATIEM.
e). tRAS Period, DDR W79 ACTIVE #| PRECHARGE i a], ZRi\
37500, H/ Al HATIEN.
f). tRCD Period, DDR {7+ ACTIVE #| READ 5 WRITE i /a], 2R
i\ 12500ps, H /Al HATEHS .
g). tFAW Period, DDR P47 H1[E— rank H o ¥ [F] I R 3% KT DU AT 8
T A2 TR TR BE A TR] , DRI LG B /IMELRSL1Z AN /T tRRD DU , 2R4A 40000ps,
H PR EATIE .
h). tRRD Period, DDR W74 ACTIVE #| ACTIVE /it Al A] g, 2R
i\ 7500ps, H A HATIEHK .
i). tWR Period, 5K&E ],
j). tMRD Period, 502717 a5 5B A B H] o
k). tRAP Period, 02| H 3T 7E HLERT .
® Refresh, Reset and Power Timing %7
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a). tCKE Period, DDR W £ CKE 155 /MKt ] (ps), BRIk
75000ps, H 0] HATIEM.
b). tREFI Period, DDR {7kl ¥ [a] /8] %, BRik 7800000ps, A/ nAl
EEFECT¢
¢). tRFC Period, DDR A7+ REFRESH #| ACTIVE/REFRESH [i]
B, ZRiL 160000ps, H /o] HATE .
d). tDLLK Period ,DLL J&i%k, EKiA 512, H AT HATEE
Timing &~ 4n& 9-8 o, CikdF4kf] EM6A8160GDC-4 A /7 AitkL
R, T 5E G A OK #4401, 5€/% DDR Memory Interface IP fIFiC & 4=
BT
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 AT 9.1 XY

93:1#3‘5171

Gowin Memory Interface IP 24 S0 F AL =AN 5, 703N : SRS .
BRSNS 1t .

9.1 3245
S A B0 i 4T PDF SCRY
& 9-1 XXHEFIR

£ ik

IPUG507-1.1_Gowin DDR | .. . N ‘
Memory Intergc;mr);ﬁ)ﬂ;cgﬁg 1z DDRWNATE IP I F i, BIATF i

9.2 WIHEAE (nE)
284G S 3 4% Gowin DDR Memory Interface IP /) RTL fn#fthd, fit
GUI ], BARC& BB A= 25 P e 1 1P %
= 9-2 WitiRKEESIER

EA S A
DDR_TOP.v IPEZTUE S, AR E R, RN
GOWIN Memeory Controlleri#i 15
ddrl_name.v T4, THEAHGUIEAN, RinE.
gwmc_top.v s WA TZ SO, s
ecc_top.v ECCRIR T =30, hn .
ecc_decoder.v ECCR: It S, % .
ecc_encoder.v ECCRII4miY S, TN .
s WARFE IS A AT b I AR HEARLER ST

gwmc_bank_ctrl.v

f, hns

gwmc_cmd_bufferv | &= NARESI 2867 & AP, N

s WAFE RIS S B B, AP B GUIRS

gwmc_param.v

BHred, Ring
gwmc_local_param.v s PAEE R S EUE AR, A GUULIL 2
-~ ' B, e
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9 LA 03 BEWII
gwmc_rank_ctrl.v s WARIE R bk . oy o, s
gwmc_rd_data.v 5z AR IS I S BRSO,
gwmc_wr_data.v = WAT P A 5 MR SO,
gwmc_timing_ctrl.v B2 PR A7 ) 2R R P T s R BB SO, s
PHY [ 7AAY
ddr_phy_top.v DDR PHYTi 2 04, fnas
ddr_phy_wd.v i data_lanefsiB fliemd_lanetsiB e, s
ddr_phy_cmd_lane.v | iy & @bERBEHCC A,
ddr_phy_cmd_io.v T AL Lo, s
ddr_phy data_lane.v | g geffsctF, ne
ddr_phy_data_io.v B AEAZ R O S, s
fifo_ctrl.v fifofss il o, N
IN_FIFO.v PSR R AP, I
OUT_FIFO.v RIBKAR AT, %
ddr_init.v WA,

9.3 &E&it

Ref.design X432 ¥ #4% Gowin DDR Memory Interface IP fM 4, H

PIZEERAT, QRO HERE TR SCPF R TRE SO 5%

IPUG507-1.2

R 9-3 Ref.design XH-RARTIE

B S Eiti3u

ddrl_syn_top.v %231t T Zmodule
key debounce.v THBHE R

DDR1_test rst.v DRIl 7 A A R

DDR_Memory_Interface.vo | Gowin DDR Memory Interface IP % S F

ddr.cst

DDR TLFEWyEE Lo S0

ddr.sdc

DDR TLFEWyEE Lo S

gwmc_local_param.v

DDR LFEZH

DDR_Memory_Interface

DDR IP {3k
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