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Gowin HyperRAM Memory Interface IP i /7 #5875 3 2 ) 45 1P 145
S DhRERER . ViR, WU, A 53, EEH T
B FH P HGE T iR Gowin HyperRAM Memory Interface IP (77 ik . 4
K AEFJ5: . HyperRAM Memory Interface external 1 HyperRAM Memory
Interface embedded HVZEAAMIE, AT LA HyperRAM Memory Interface
embedded N EARNHHTE, WTCRFR UL RPATIEA
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LY

D3100,
bBs117,
bsaz1,
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DS226,
DSa84a1,
DS8e1,
bsar1,
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DS891,
DS9%61,

GW1N 51| FPGA 7= it 4 Tt
GW1NR %71 FPGA 7 i 5 Tt
GW1INS %% FPGA 7 i 3t Tt
GW2A %% FPGA 7= i 45 it
GW2AR %741 FPGA 7= it 5088 T it
GW1NZ %% FPGA 7~ i 535 T it
GW1NSR %% FPGA 7= it 3t it
GWINSE %7144 FPGA 7= 8s T Mt
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NN ST o X

P Intellectual Property yIRAVRS

RAM Random Access Memory BEALAE DU 2
LUT Look-up Table A&

GSR Global System Reset ERRA7EN
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Gowin HyperRAM Memory Interface embedded IP 52— i F 11
HyperRAM 178211 IP, #i& HyperRAM Frifithill. % IP & HyperRAM
WA HIZ 5 (Memory Controller Logic) 55X K4 E8: 1 (Physical
Interface, PHY) #1it. Gowin HyperRAM Memory Interface embedded IP
NH Pt —NMEH 2D, 35 HyperRAM N A7:8 AT I, 58

JH P U5 775K

% 2-1 Gowin HyperRAM Memory Interface Embedded IP

Gowin HyperRAM Memory Interface IP

O SCHF
(HyperRAM Memory
Interface embedded)

® GWINSR-4C
® GWINSER-4C

O S
(HyperRAM Memory
Interface external)

T E & as
(GW1N-1/GW1N-1S/GWINR-1/GW1NZ-1[&4M)

AR TYR

B2 3K3-1

AT A

WS Verilog (encrypted)
XA Verilog

TestBench Verilog

M RAR

Zra At Synplify Pro

J FH Gowin Software
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3 T ERHIE S 1 RE 3.1 FERHIE

3

® it 5hRUEN HyperRAM 2o 111 3 %%
o R AR EEIIE T E N 8. 164 24, 32, 40. 48. 56 Fl1 64 fii;
® SCHF x8 Bl i E I N A
o HHFERAKKIE 16, 32, 64. 128;
o IERLLBIN 1:2;
o CFRWIGRAER N 6. 7:
o SCHFIEIE EIN B
o STHFHIYRE OGP I
o WL E M IKB)IRE
o [T E I H Rl X 38
I R

3.2 TIEIREHRHER

Gowin HyperRAM Memory Interface embedded IP A 37 £ (1) ¥ i &
5N

o I T{EHFE 166MHz, 200MHz;

o I 1% # % 333Mbps, 400Mbps:;
o TRKKFE 128, WIMEN 74%:;

o REKIF 64, HWIRMEN59%:;

o REKIF 32, WRMEN42%;

o REKFE16, WIRMEN 26%.
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3 T ERHIE S 1 RE 3.3 BHEAI

3.3 FLiEFI A
Gowin HyperRAM Memory Interface embedded IP il Verilog i& & 5L
B, BT # = GWINSR-4C. GWINSER-4C % %41 FPGA, HEJEFIH
oI 3-1 s, ARAEHME S FPGA LR HIGUE, 159G R AR

2R,

& 3-1 ZRFIAER
DQ WIDTH | LOGICs | REGs | I/O | fuax T RS R
8(x8) 615 S8 116 | 333Mbps/ | fuax x DO x | GWINSR-4C 23:2
16(x8) 947 898 29 | 400Mbps | LAERE GWINSER-4C |

B!

7% 3-1 1, Gowin HyperRAM Memory Interface embedded Fit & 1/ #u ik %6 E y 22 fi7,
HyperRAM WITDH Jy x8, FRAKFEEN 32; SR EIG N & A8 BT UL F A< 18 -
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4 T)REF

5

4.1 BAREE K,

4.1 BEGER

Gowin HyperRAM Memory Interface embedded IP J:A 45 #) 1 5] 4-1

Fii7n, %A% Memory Controller Logic. Physical Interface 255tk

Kl 4-1 H1[#) User Design & FPGA 1 75 Z 5 41 HyperRAM &5 1 Fri

B Pt
4-1 Gowin HyperRAM Memory Interface embedded IP Z514 &
rstn
clk >
memory_clk FPGA
pll_lock
addr > O_hpram_ck
cmd g
cmd en | > O_hpram ck_n
U wi_data O_hpram_cs_n
ser > _| 1 CS_|
Desi data_mask Memory | MC/PHY Physical > HyperRAM
esign > Controller | |nterface Interf.
rd_data Logic neriace O_hpram_reset %
‘rd_data_val id _10_hpram dq.
clk_out - h d'
Init_calib [O_hpram_rwds

4.2 Memory Controller Logic

IPUG944-1.0.1

Memory Controller Logic & Gowin HyperRAM Interface embedded IP
fr)3Z 8, f7T User Design 5 PHY Z[i]. Memory Controller Logic
Wk B A PO a4 Mk 5588, I — e @07 3T A7 i

F P RIEI S L 15255 A A FIHb ik 7E Memory Controller Logic H1iE17HET
B, AL HyperRAM Wil F1%dass . FIET, SE4EE Memory
Controller Logic <% it 17 BRI ZZ AT, LAl A2 iy & A AR 2 [A] R4 46 48
Y, BEE I, Memory Controller Logic <354 15 0] i B0 R AT KRR RN E 4,
P ST RS A U

HyperRAM Memory Controller = %l LR JLAME R4 % : CMD #oe.
WR_Data .7t RD_Data f.t5, FEL5MUWE 4-2 Fir.
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4 Thiedhik 4.3PHY
[& 4-2 HyperRAM Memory Controller Logic ZA45#3[E]
PHY
WR_Data B
WAL
User =
Design g CMD ﬁ
Mtk i 410
> RD_Data BACRE R

PHY #£1it 7 Memory Controller Logic 5 4hi HyperRAM 2 [a] {14 # )2
X580, Uk Memory Controller Logic (i 2 Hudik Fi%icds, I 1)
HyperRAM & #2413 & I 77 5 7 225K 145 5 .

PHY R AL MU0 E 4-3 Fros, FEAFRE YA, 7 BRI GE R |
BHmimes . A Hhohk s @ s A 1/0 AR,

[ 4-3 HyperRAM PHY EAZEH[E

PHY
K m ik < >
y
v
Yk ik
Memory < > < HyperRAM
Controller D /OB 4 ¥ T < » P
Logic
A
Y
Ay Ak P 5
Pt e
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4 T)REF 4.4 FEIEE

4.3.1 ¥kt
WIGE AR = B 52 ik HyperRAM I HL J5 W) 48 L AN A 1 o 78 5E T &
WIE SR 5, 15 5 init_calib”& B4R &, T8RN VIG5 il
ll::R) Lo
218 HyperRAM Pl briE, b HLJE 75X HyperRAM Fitki gt AT 0] 461k,
RFEE AL B AF 2 I B SO I e .
4.3.2 PR BHEE T
HH I B AL HE S A s A B AR

4.3.3 ¥=HIB AT

mwﬂmhﬁk%ﬁﬁﬁk% FZU5 Memory Controller Logic & i% (%)
& HMHES, FHS5HIEERARS, LHES. SEENESH, HEmd
KIiLZF| /0 ﬁiﬂi‘%ﬂ%o
434 1/OZERTT
/O 3B A% Bk 3 B2 o B 1 B A iy A it bk 38 A 3 ok SR B B | A
HhEAS 5 R4 B oA ) 2 o

4.4 FEINRE

HyperRAM Memory Interface embedded IP 7] 523 LA T Zhig
HyperRAM ki (4R 1 ;

RIEHE . A2

R

B

4.4.1 a1k

HyperRAM I i S HEBAE A B T IE R 'S L i8elE. Bk b
Ji PHY &%t HyperRAM AT W GRS vE A, WIUA AL 5E G IR [RI W) 4R 1k
SERGhR & init_calib.

PIEAL e R R P IR B SEAE 5 i 4-4 Fis.

4-4 FIEEASE AR S i P B
1 2 3 4 5 6 7 8 ] 10
clk L F L F L LW L F L F 1§ 1§ 1 4
init_calib i 7
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4 D)REHI 4.4 FEIEE

&

4.4.2 REE 564
P ari@id addr. emd. cmd_en 25 782 0 R G BB A St
e addr AHbh i

o ESMMMEEERAER, MATH ERERMIE BN R K2, bk
YEAR AL
e cmd iy & Fd i 5
e cmd_en NHtES5MmAEREE S, mHEPAERG
TERH A, PO bl a2 52 N 71 ROW. Upper Column,
Lower Column Z [BfF7E— B ML R, fEARETFH, % ROW-Upper

Column-Lower Column )it 73 T4k vk HEZ, HFht 77 R 4-5 fros. H
PR, REmEHTEEA N, AFEROBA KRR,

4-5 Row-Column JAFHFiUE 5 R

A AlAIAAIAA
User nlo e cl4l3l2]1]0
PSRAM Row Addr Upper Column Lower Column

R I8 omd S R IE IR A W3R 4-1 o

% 4-1 cmd B4
i cmd
Read 1’'b0
Write 1'bl

EH PO, frd Huhk KRS 5 < A I P an i 4-6 s,
* cmd_en &, HEER) ecmd 5 addr B K.
16 @4, WS ERESHFE

addr ADDR ADDR ADDR
cmd cMD CNID cMD
¢ ,
" Temd T
cmd_en < =

FEFI P S SERRAE FII, AN 4 C5-38-5/5 -5 /38-150) (5] B8 75 1 2
/N ARG R (] 4-6 mF Tomd FAE0D, RISRAKE N 16 I, fr 4 1Al i
NS NIRRT TRy 32 I, A F] R /Ny 19 AN I 4
RREKEN 64 I, A EkEER/ A 27 AR R RRKEN 128 I, 4y
A EIRE RNy 43 AN BRI o R N S 2 5 Temd S, Gk
4-2 IR
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4 Thigstik 4.4 FEIRE
F42Temd BISREKE LR
R Temd (AN A Z BT TE G, AX 425 ), | Temd (BAN T2 2 B lEIfE, AXAEE) ,
= | Bk 166M & LL T Bk % 166MLL |
128 43 ANH P er 48 ANH I eh
64 27 ANH PR 32 NP
32 19 ANH P 24 ASH P er
16 15 ANH PR 20 NP
IPUG944-1.0.1 10(25)




4 D)REHI

[

4.4 FEThEE

4.4.3 S¥HE

Fi a4 10 wr_data. data._mask 555 104 5 B3R Kk 4
Gowin HyperRAM Memory Interface IP, E¥#i4 it kb3 5 & K ik
HyperRAM ik .

e wr_data J5 E i
e data_mask N5 M 1;
o EXREIE S Ay A WIE Z [BAAAE 2 PN RS OL, FEIBIREKEE N 16 4
i
4-7 SRR O FE
1 2 3 4 5 <3 7 ] 9 10
clk 4 L F 4 4+ L+ L+ L4 £ L4

addr ADDR

cmd WRITE

cmd_en

wr_data Dats0 Datai Dsta? Dats2
data_mask Maskl Mask1 Nssk? Mask3

o MFAELERKKENI2N, SHHESH 84 ck A, WK 4-8 fiss.
o IR AEH mask Dhft data_mask T LA 0.
4-8 T’EKE K 32 M EHIERFE

2 3 4 5 L] 7 8 5 10

clk 4 45 45 £ L& L& L F L £ L F

addr ADDR

cmd WRITE

cmd_en

wr_data Ciatal Datal Data? Catad Catad Catal Datal Data?
data_mask ] S lask? laska Iaskd REE] Mask IlaskT

o MFMERKKEN 64, 5EHEHH 16 4> clk A1, & 4-9 Fik.
o I AEH mask DRt data_mask LA 0.

IPUG944-1.0.1 11(25)




4 DhRedA

4.4 X EThRE

clk

addr

cmd

cmd_en

wr_data

data_mask

[l 4-9 REKEH 64 F SRR FE

S T I e O IO 2 T s I e T T 2 s P s P s P s P e P P e M o B

addr ADDR

cmd WRITE

cmd_en

Wridata Dstad Dstal Dsta2 Dstad Dstad Datss Data8 Dsta7 ><DEKEE ><Dsl55 XDE‘E‘U ><DEKEH XDE‘E‘Z ><DEKE|3 XDEKE‘4 ><DEKE|E-
data_mask Iask Maskt Mask2 Maskd J_llaske o _MaskS % blssts MasT  JMssi®  Mpas®  Abast10 Masiil  fbesk12  MMssd3  Rbesitd  asiis

1

4-10 A KE K 128 HEXIERFF

P BCE RAAE Dy 128 I, S8 5 32 4> clk A, il 4-10 fr
No

W ANME B mask ThRg data_mask 7 LUK 0.

11 12 13 14 15 18 17 13 19 20

ADDR

WRITE

4.4.4 {EHHE

IPUG944-1.0.1

4-11 EHE IR O A E
1 2

Rl P AT H P42 0 rd_data. rd_data_valid 38 HyperRAM 3k 5] (1) %k

i I rd_data AR [ (s 450 v 11 5

i 145 5 rd_data_valid A 8dE A 2o M, 4H G A, fas it
IR [B[F) rd_data 3L

BRI @ IE S Ay A IEE 2 AAE 2 R RS, FRIDLRRKE N 16 N
5

3 4 5 [ 7 8 ] 10

ck FLfF L f L fF L F L FLF L FLFLf
addr { ApoR '[}(5

cmd READ ()(5

cmd_en ﬂ(,

rd_data_valid “

rd_data ()(5 Data0 Datat Dats2 Dsta3
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4 DhRedA

4.4 X EThRE

IPUG944-1.0.1

o JHPBCEIRKKE N 32 I, A 5 8 4 clk A, wilEl 4-12 ffoR.
B 4-12 RE ARy 32 R R RE FF

T 8 5 10 11 12 13 14

e IR N s P s s N s Y 2 AN s AN s I s N e P e Y 2 N 2 N
addr ADDR {\J(\J

cmd READ ()()

cmd_en —/—\JK

rd_data_valid (\&

rd_data ()() Dats0 Datal DataZ Data2

o JHPBCERAIE N 64 I, i 5 16 4> clk A3, in & 4-13 fiow.
4-13 SREKEE R 64 B H ik Fr

8 10 " 12 13 14 15 18 17 18 19 20 21 2

OO S Iy TR o I Iy T s s Oy T s s s T s s Oy T s s Iy Oy Iy I oy P

addr ADDR b
cmd READ i
cmd_en / 3,

rd_data_valid \
rd_data 4(\

o MPFECERKKEN128 B, 5%dE G H 32 4> clk I, W& 4-14 Fr
TNo

414 5S4 K29 128 FHEHUERITF R

1 2 3 10 11 12 13 14 15 16 17 18 19 20 pil 2 23
ol £ S N A N S . AN N S . S A N . S AN O O S A O S O A O O S I D
dd AT )
md READ 1) 1)
md_e {
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5 st 1513
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im 151 3%

Gowin HyperRAM Memory Interface  embedded IP ] 10 i I 4113 5-1

PR o
%% 5-1 Gowin HyperRAM Memory Interface Embedded IP ) 10 5 O%13%
(a5 (A J7 1A it
User Interface
addr ADDR_WIDTH Input SURIIRTTYN
cmd 1 Input & imE
A S REE S
cmd_en 1 Input 0: &k
1: A%
rd_data 4*DQ_WIDTH Output B/ ibE
rd_datafi %5 5 -
rd_data_valid 1 Output 0: &k
1: ARk
wr_data 4*DQ_WIDTH Input BHEmE
data_mask MASK_WIDTH Input Jwr_datafE fEERE S
S NI, — AR B R
olk 1 Input SN B, — O IR
4
init_calib 1 Output WILa A 5E A 5
H P B, SRR
clk_out 1 Output Memory CIK[{11/2
HPMANBAES:
rst n 1 Input 0: A&
1. B
H P NJoRr TAER 8, — RN
memory_clk 1 Input PLLAE A H R g i 2, T
DAIAME I PLL
i memory_clk NPLLA% ik
N, B CHEPLLI pll_lock &
Il_lock 1 Input N -
Pl P SR PR FIPLL, e 11
1'bl
HyperRAM Interface
O_hpram_cs_n | CS_WIDTH Output bk, AR

14(25)




5 dii 1518

(8] (A5 77 18] i3

O_hpram _ck | CS_WIDTH Output $ (45 HyperRAME I 5 25
O_hpram_ck_n | CS_WIDTH Output 50 _hpram_ckd i ZEn1E5
On—hpram—reset CS_WIDTH Output HyperRAME fi {5 &
I_O_hpram_dq DQ_WIDTH Bidirection | HyperRAM#\
IO_hpram_rwds | RWDS_WIDTH Bidirection %ﬂ%eéRAMﬁ*E SIS KA

IPUG944-1.0.1 15(25)




6 ZHALE
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6%%@3?

Gowin HyperRAM Memory Interface embedded IP 7] 3 HyperRAM
By, H P ERE R ERE E Gowin HyperRAM Memory Interface
embedded K &N FESH SN FZH, HAESHWE 6-1 Fix.

% 6-1 Gowin HyperRAM Memory Interface Embedded BIE#SS HH%EIRN

2 FR it pril

Memory TYPE HyperRAMA i 4 5 W956x8MKY, Custom;
. PSRAM PHY 5 4 #1845 i

CLk Ratio iy ﬁﬁﬁ%%ﬁ%ﬂ REE

Memory Clock F P R RO AR | 50Mhz~250Mhz;

Psram Width HyperRAMAIFIDQ 7 5 8;

Dqg Width P S B s 0% | 8,16,24,32,40,48,56,64;

porwian | PRSI |,

Data Width FH P s o 5 4*Dq Width;

CS Width i VAN Dq Width/Psram Width;

Mask Width (XY VAT Data Width/Psram Width;

Burst Mode Hm R KK E 16, 32, 64, 128;

Burst Num TR BB Burst Mode/4;

Fixed Latericy [ 52 4ET “Fixed"

Initial Latency HIUE SE I {E 6, 7;

Drive Strength UKz R 19, 22, 27,34,46,67,115;

Deep Power Down | HiJ§ o< A i “OFF”, “On”;

Hybrid Sleep Mode | FEEHR AR, “OFF”, “On’;

Refresh Rate TR T “normal”, “Fast”;

PASR

Il DX 45k

full,bottom_1/2,bottom_1/4,botto
m_1/8, top_1/2, top_1/4, top_1/8;

16(25)




7 2%
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7%%‘*&%!‘

78 FH P bR 2R 348 Gowin HyperRAM Memory Interface
embedded IP, &t T —MHHEKSH &I, SHERIHERGHWWE 7-1 B
Z—A—\‘o

7-1 8E T ER S ERE

Ref. Design

hpram_syn_top

Gowin HyperRAM Interface embedded IP

Key
debounce

»

hpram 1 | | Memory \vic/phy Physical | €[> HypeRau
test 7 | Controller |interface Layer

Logic ¢

A

EZH WP, hpram_syn_top BEHUR TIE B TT, Fom FERHRIA
SEN, SNSENEES, I EREMER 7-1 s, hpram_test H T 774
Gowin HyperRAM Interface embedded IP FT 7 (st Bl 5105 a4,
HHZBER I 454 . Key_debounce #EHUE —ANE RS, T H B
e PR A5 O i S MU I = A (S S RS
#< 7-1 hpram_syn_top &SIk O 53R

A ik
clk NS PR, ERIAS0MHZz
rst_n MANBALLES

hpram_test #E = 24E n IESE G (55 B, 2 x5t L EdE T
FESE n YR ERAE, JERHTEUEARL, BG5S TR IR EE 2 AT K S R
S HE I, WAETRLIEEE WI56x8MKY, [ E Burst Mode v 128,

17(25)




7 2%

DQ %% N 8 i,
hpram_test 5 HyperRAM Memory Interface embedded IP i [ 2 [A]3]

SHE T T BRI 7-2 Fros.

ES AR

7-2 hpram_test §84) % 1
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i
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8 FHEE

FH Al 7E IDE i@ i IP Core Generator T2 H 3 & Gowin
HyperRAM Memory Interface embedded IP. A% 5 PLik$E 1 H winbond
W956x8MKY HyperRAM P77tk A, /248 7 3 EECE Fm . BB AR,
Je 25 B B I s

1. FTJF IP Core Generator

P @S, TR A, i /2 £ Tools &1, 47 5.5 IP Core Generator
T, FLAIFT I GOWIN ¥ IP #%7=4 T. B, & 8-1 Fix.

2. #IJF HyperRAM Memory Interface Embedded IP #%

miii Memory Control #3551, X HyperRAM Memory Interface
embedded, FJ7F HyperRAM Memory Interface embedded IP % fJlC & 5+
ﬁ? ﬁng] 8'2 Fﬁﬂ_‘—\‘o
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[# 8-2 ¥TH HyperRAM Memory Interface embedded IP #%

T
SHEe

Target Device: | SHUNSR-Lvacaacree/ts | | [

Name

El Hard Module
BandGap
CLocK
DsP

Memory

SPMI
User Flash
el Soft IP Core

b
b
b 13C

b DSP and Mathemathics

b Interface and Interconnect
- Memory Control

DDR Memory Interface
DDR PHY Interface
DDR2 Memory Interface

DDR3 PHY Interface
S FIFO
FIFO SC
Gowin Flash Controller
b HyperRAM Memory Interface embedded
HyperRAM Memory Interface external

&=

LPDDR Memory Interface

emory Interface
emory Interface 2CH
Memory Interface HS

Memory Interface HS 2CH

< m ]

I

-
{47 IP Customization

g Start Page

R
HyperRAM Memory Interface embedded 5 7]
File
Target Dewice: Gif1HSR-LVACQN4EFCE/TS
Create In + 100_1 ehdnrfc_pfes_100_Lchipsran_lneBe_L00\src\hyperran menory_interface ... |
Modale Hane:  HyperRMM Memory Tnterface Top  File Hame: hyparran memory_interface
Synthesis Tecl: [ | Language: [Verilog -]
ap— Type | Options
o -
e Select Memory
e - Memory Type CLE Ratio: 1:2
-
[P . [ Menory Clock: 160MHz (2] (10 - 200) <-> 6250 ps
oo o
= 0_rgram_cx 0] o = Data Bus
- Poran Width: 8 Da ¥idth
BN PP b
Le Memory Address
BN - [
L. Addr Width: 22
Dats fidth: 32
CS Width: 1
Mack Yidth: 4
[k [ cancal | [ melp |
N IP Core Generater Design Summary

3.

e, i 8-3 Fran.

HyperRAM Memory Interface Embedded IP % 1 5L i
fic B S 72 3 /& HyperRAM Memory Interface embedded IP #% 4% 1]

ka

ierRAM Memory. This IP
Controller and Physical
iding a simple generic system

PR = B A7 3 4 HyperRAM Memory Controller 5/ iz,

FUERE B S %R E] HyperRAM Memory Interface embedded
IP s Bl aw S MBHRE W KR, Ao+ PHY (Physical interface) 5 N7k
1, i@ % HyperRAM Memory Interface embedded IP #% 5 H &

Tl WAFRURLE R, BN BRI . P AR EAS S,

BEEF M E SR, BE5BERSHE .
& 8-3 IP #ZEOREE

=
S 7 & M

Target Device: | GR1NSR-LVACQN4BPCE/IS D

Name
- Hard Module
> [ BandGap
b 7 clock
> 7 DSP
b BT 1BC
> [ Memory
> [ SPMI
b User Flash
4 [ SoftIP Core
b DSP and Mathemathics
b Interface and Interconnect
4 [ Memory Control
DDR Memory Interface
DDR PHY Interface
DDR2 Memory Interface

DDR3 PHY Interface
FIFO
FIFO SC
Gowin Flash Controller

4 HyperRAM Memory Interface embedded
HyperRAM Memory Interface external

o

LPDDR Memory Interface

emory Interface

emory Interface 2CH
nterface HS

Memory Interface HS 2CH
< w ]

emory

PR

A IP Customization

HyperRAM Memory Interface embedded

File
Target Device: GIHINSE-LVACQN4EFCE/TS

Craate In

Module Hene HyperRAM_Hemory_Tnterface_Top

File Name! hyperran_memory_interface

Synthesis Taol! [GowinSynthesis

= | Lenguage: [Verilog

Type | Options

Select Memory

WISERENET -

Memory Type

Data Bus

Psrem Width: 8

Dq #idth

R R RN RN

Wemery Address

Addr Width: 22

Data $idth: 32

CS Width: 1

Mask Fidth: 4

81

CLE Ratio: 1:2

Memory Clock: 160MHz %] (10 - 200) <> 8250 ps

Start Page

" IF Core Generator 8

Design Summary

IPUG944-1.0.1

[ ==
 ea
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ierRAM Memory. This IP
Controller and Physical
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4. 4TJF Help 3CH

TEE 8-3 (U N, H—A Help #8l, W/ A LA Help #2 EF AT
B A A I ] BRSSO A, 5 (S T BRI SE R IP A I BCE, Help
SRS IR TS 48 G AN S T — 250 & 8-4 i

[#] 8-4 Help 3244

IPUG944-1.0.1

HyperRAM Memory Interface embedded

Information

Type: HyperRAM Memory Interface embedded
Vendor: GOWIN Semiconductor
The Gowin HyperRAM Memory Interface IP provides a complete solution for customers to use HyperRAM
SR Memory. This IP located between the HyperRAM Memory anld the user logic include with Gowin HyperRAM
Memory Controller and Physical interface, reduces the user's effort to deal with the HyperRAM Memory
command interface by providing a simple generic system interface to the user.
Options
I ™
Type
Memory Type Choose the type of HyperRAM Memory which consumer use.
CLK Ratio This is the Memory Controller clock to HyperRam Memory clock ratio.
Memaory Clock The consumer desire HyperRAM Memory waorking frequency.
Dq Width This is the memory DQ bus width.
Psram Width Only support 8 bit width.
Addr width This is the memory address bus width.
Data Width It is equal to 4*Da.
CS Width It is equal to Dq Width/Psram Width.
Mask Width It is equal to Data Width/Psram Width.
Burst Mode This is the memory data burst length.
Burst Num It is equal to Burst Mode/4 for cache write data.

Fixed Latency Enable Control flag for fixed or unfixed latency.

Initial Latency This is the basic latency from command to data.
Drive Strength The %8 10 PSRAM support nominal impedance of 35, 50, 100 and 200 Ohms at VCC/2.
Deep Power Down Deep power-down (DPD) operation disables all refresh-related activity.
Hybrid Sleep Mode It will significantly decrease internal power consumption when staying at Hybrid Sleep Mode.
Refresh Rate Refresh normal or faster.
PASR Partial array self refresh.

Clk Type Single clk or Diff clk.

5. BEHEAFR

FERCE S B3 2 TR A E BRCE Ft I, AU 5k 4%
GW1INSR-4C Hfi], f%:1%# QN88P. Module Name 341 i T /& TRE 4k
JaTE R4, BRiIAN “HyperRam_Memory Interface_Top”, Fi /" aJ
HATIE . “File Name /& IP #2304 7= A 1 S92, 4778 HyperRAM Memory
Interface embedded IP #% Fr 75 SCA4, BRA A “hyperram_ memory _interface”,
P BAT12 0842, Create In ik Tisg 1P &30/ AE B 4%, BRI A%
#42F “..\src\nperram_memory_interface” [ 7 7] HATIE IR . 4 T f

“Add to Current Projiect” I & ] 0] & 3 7= A /1) 1P B I 2R TA2
H, BNk, Wikl 8-5 fis.
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B 8-5 EAEREERE

File

Target Device: GY1HSE-LY4CQW4SFCE/IS

Create In: wehroot \Desktophzw_priilnr9c_pfes 100_1chhlnr9c pfes_100_lehhperam lnefe_100%zrohhyperram_memory_interface :]
Module Hame: HyperBAN_Memory Interface Top File Hame: hyperram_memory_interface

Synthesis Tool: [G-owinSynthesis * | Language: [Verilog ']

6. Type £l
£ Type iEIi-~RH, FH P 75 20 E P FH 1) HyperRAM A 7785 Fr I 2R A

5E.

® Select Memory 3
e Data Bus &
e Memory Address £

Memory Address H1IHE HyperRAM A7 RUkL I bEAE &, I /5 250
T8 Pt FHORL B kA7 98, 3HS EdE S8 T RURLY ROW +Upper Column+Lower
Column, 434 HyperRAM /750K KM 5, GUI Agzjji,ag, i
¢ Custom M FFZ A AR H O A 10 HyperRAM N 7257 AT 16 5%

® Accelerrate Simulation %15

O R T P B, P BB AT A IR I, E R AR N
T LAk AR IP;

o AT HAET
8-6 Type £+

Yy TP Customization ? =
A
HyperRAM Memory Interface embedded e
File
Target Device: GRIHSR-LVACOWASFCE/TS
Create In: j\lnr9e_pfas_100_1 sh\lnr9e_pfas_100_lchipsran_Lnee_100%sr c\hyperran_memory_interface [ ... |
Module Hame:  HyperBAM Memory Interface Top File Hame: hyperran_memory_interface
Synthesis Teol: [GowinSynthesis v | Language: [Verileg -]
Type | Options
b Select Memory
= O_horam_cki0D] L .
Memory Type: |HOSGxMEY - CIE Ratio: 1:2
memen
{0 e st ok MWemory Clock: 1BOMHz |2 (50 - 250) <> 6250 ps
WI_OSmE310] e
= O_rrar_ese_npo) e _masia ] p— Data Bus
ana_en e
Fsran Hidth: & DqWidth: [8_ v
- C_nram_os o) - 1
e Memory Address
P 10_npram_oiqi 0] ni_calo [~
[P Addr Width 22
| 10_Forae_rwasion] To_ciarm(3{ 0] el
e Accelerate Simulation
7] Simulation
Data Width: 32
S Width: 1
Mask #idth: 4
0k | [ Cemeal || Help
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7. Options &TiF
e Memory options %
® Generation Config 1%

SRR IP R, AR IBUF. OBUF 25718, B4 port iE
g, BRiNaik.

Options JE 1K 41/ 8-7 fizw, L& winbond W956x8MKY HyperRAM
N AR A 451
[#] 8-7 Options £+

& IP Customization ? 23
R
HyperRAM Memory Interface embedded 55
File
Target Dewice: GHINSE-LY4CQW4S8FCE/IS
Create In: jilnrdc_pfes_100_lch'lnrdc_pfes_100_lchipsram_lrerSc_100%srchhyperram_memory_interface C]
Module Hame: HyperRaM_Memory_Interface Top File Hame: hyperram_memory_interface
Synthesziz Tool: [GowinSynthesis ¥ | Language: |[Verilog ']

Type Options

= f— Memory Options
b O_ppram_cko0] rsin
e ory_ck — Burst Mode: 3z - Burst Hum: g
) 0_rgraen_zk_PE] ook —
P ixed Latency Enable niti atency m
= 0_rgram_nese_np0] s _ask(30] Driwe Strength: Deep Fower Down:
ama_an e
saarato] = PASR: full hd Clk Type: IIFF =
= $0_horam_ooly 01 nif_caln =
ro_mene_val X X
Generation Config
o 10_noram_ s n_gemI ] et
o .
Dizable L0 Inzertion

& &

[ 0K ][ Cancel ][ Help
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Gowin HyperRAM Memory Interface IP A2 3044 3 EAL & = ANy,
G SO B HEARIE 2wt

9.1 3CH4
SRS B £ R PDF SCRY.
& 9-1 XTIk

2R fifik

IPUG944, Gowin HyperRAM

Memory Interface IPfH /7 f5 e = = HyperRAMI {7 IR P -, BIACT I

RN944, Gowin HyperRAM
Memory Interface P Afi 5 P4

9.2 &iHREAE (mE)

I ARHS S e 414 Gowin HyperRAM Memory Interface IP () RTL il
FEREG, ft GUIER, VIELE &= IR~ P TR 1P .

F+ 9-2 iHRERBIIE
B E1ip
HPRAM_TOP.v IPRZTE S, s PRI R R, RN

GOWIN HyperRAM Memory Interface #7144

= HyperRAM Memory Interface IP i RTLIE 1,
e

=~ HyperRAM N FE £ il 8 Z 40 Uk, i st
GUIFLE ™4, Ring.

hpram_local_define.v 1 HyperRAM N 7747 il 8 2 $ e SCALFRAR B, % .

= HyperRAM N AAE I 2 S Bic B AL, | )i
GUIRLE ™4, RN .

w1 HyperRAM N AE4E 28 S HUL BERLEL,  Ab3E GUIE
HZH, .

hpram_code.v

hpram_define.v

hpram_param.v

hpram_local_param.v
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9.3 ZH it

9.3 &E gt

Ref. Design /43 F 4 & Gowin HyperRAM Memory Interface IP [f]
WS, P SH B, Q0 THERMBE . T2 SO R TR S 4%

& 9-3 Ref. Design X RAFIIE

LR i)

hpram_syn_top.v Z2 BT Zmodule
key_debounce.v PR
hpram_test.v DTN 7 A AR

HyperRam _Memory_Interface.vo

Gowin HyperRAM Memory Interface 1P 3
7t

hpram.cst HyperRAM T4 £ o S 14
hpram.sdc HyperRAM T FER > £ 3 LA
hpram.gao PUELHyperRAMBRL £ 4

HyperRam _Memory_Interface

HyperRAM IP T x4 5%
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