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addr ADDR_WIDTH | Input kb N
cmd 1 Input fir A i IE
A SRS S
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1: B
rd_data 4*DQ_WIDTH | Output LA
rd_datafi U5 5
rd_data_valid 1 Output 0: It
1. B
wr_data 4*DQ_WIDTH | Input B
data_mask MASK_WIDTH | Input Awr_datafg ftiERi(E 5
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NgE
init_calib 1 Output VI SE UG 5
F P A s d, SR
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PSRAM Interface

O_psram_cs_n CS_WIDTH Output ik, AR

O_psram_ck CS_WIDTH Output LA PSRAMTI I £ E 5

O _psram_ck_n CS_WIDTH Output 50O _psram_ckd ki EES
O_psram_reset n | CS_WIDTH Output PSRAME/i1E 5

IO _psram_dq DQ_WIDTH Bidirection | PSRAMZ#E
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1. A&
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1. A&
wr_data0 [31:0] Input HHARIEIEO
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16(28)




5 i 1513

&5 (A} 77 IF] iR
FH P B B, SRR
clk_out 1 Output Memory CIK[fi1/2
M PN EAAE S
rst_n 1 Input 0: %%
1. B
PSRAM Interface
O_psram_cs_n | [1:0] Output Frig, KA
O_psram_ck [1:0] Output PRALAPSRAMA I {5 5
O_psram_ck_n | [1:0] Output 50 _psram_ckZE M ES
O_psram_treset | 11.q] Output PSRAME fi {5 &
IO _psram_dq [15:0] Bidirection | PSRAMZ{#
IO_rwds [1:0] Bidirection | PSRAM##z1L 10 (E 5 AL (E 5

IPUG525-1.3.1 17(28)
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Osumx

Gowin PSRAM Memory Interface IP 1] 32 £ PSRAM #544, F P F R4
BRI E Gowin PSRAM Memory Interface [ &AM 5# & S48 5 P 541,
BARSH W 6-1 Fis.

% 6-1 Gowin PSRAM Memory Interface HIERSSHIER

SR Eiti3%y I

Memory TYPE PSRAMA i 18 =5 W955D8MBYA, Custom;
. PSRAM PHY 5 /i #5524

CLk Ratio ihmelstivaal £

Memory Clock F P BAEE I RORE ARSI 2 10Mhz~166Mhz;

Psram Width PSRAMMiFIDQTE 8;

Dq Width B PR F (SGRAITE | 8,16,24,32,40,48 56,64
. VAL BANA AT

Addr Width Ej 4:;%)2 ig%’ LA PP ;

Data Width DRk E /A 4*Dq Width;

CS Width AR A Dq Width/Psram Width;

Mask Width LN AN Data Width/Psram Width;

Burst Mode Hdm R K 16, 32, 64, 128;

Burst Num TR B R Burst Mode/4;

Choo SOy | s En iy “Fixed

Initial Latency WIUH FERE 6;

Drive Strength IR Zf 50 35, 50, 100,200;

Deep Power Down | HiJ§ o< % 1 “OFF”, “ON";

Hybrid Sleep Mode | FEARAE “OFF”, “ON”;

Refresh Rate il 7 3 “normal”, “faster”

full,bottom_1/2, bottom_1/4,
PASR Rl X 3k bottom_1/8, top_1/2, top_1/4,

top_1/8;
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7%% st

N7 {5 P i 3R I8 ] Gowin PSRAM Memory Interface IP, 24t
T —ARRNSHE R, SERIEREHWE 7-1 s,
7-1 BE G EARGHIEE

Ref. Design

psram_syn_top

Gowin PSRAM Interface IP

Key
debounce

Y

PSRAM

psram 1N Memory MC/PHY> Physical |
test [\ | Controller ||nterface L;Iyer

Logic

A

<

5%, psram_syn_top HHUE T E A E BT, Hom DR
SN SNSRI EE T, LEREWIER 7-1 Frs. psram_test 1774
Gowin PSRAM Interface IP JiT 3 (it . $ids 55 %44, I Hizibhp
JLH 254 . Key_debounce e —/MEEMEE,  H T-THBR g sk gt
Kz H SN BRI = A A S E 8.

% 7-1 psram_syn_top IR NI OFIFR

L ik
clk MINS B, ERIN50MHz
rst_n MARAES

PSRAM test /=4 1 IREm4 5 1 iEa4, ME—/HhEsE4T 1%
551 UGEEE. P AME S AN HhE K BE S, X PSRAM Memory
Interface IP iR [l (L8R AT 0TI IE . E1ZSE 1T, WAABRLIE £
W955D8MBYA, fit. & Burst Mode ¥y 32, DQ %)%~ 16 fif.
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psram_test 5 PSRAM Memory Interface IP i [ 2 [ #4055 HI E
WA 7-2 iR
B 7-2 psram_test &85 im O {55 EE
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8 FHiffc &

Sﬁﬁﬁﬁﬂi

i J1 AT 7E IDE it IP Core Generator 1.5 i il 3 & Gowin PSRAM
Memory Interface IP. A& 77 Lk #4% ] winbond W955D8MBYA PSRAM
WAERRL ], el T EEIE S BB R A & I BRI .

1. FTJF IP Core Generator

PP TR, s /2 E A Tools &I, N 4785 IP Core Generator
IR, WET4T I GOWIN 1) IP %774 T, K 8-1 fix.

& 8-1 3TF IP Core Generator

BEE
EEE]

Project File: Jhome/boxian/foga_project/fpga_project.gprj

Synthesis Took: Synplify #ro

e TR S e X © Desn ummary x

2. #I7F PSRAM Memory Interface IP #

A PSRAM 135, Xdi PSRAM Memory Interface, #J7F PSRAM
Memory Interface IP #ZJBCE 1, W&l 8-2 Fiw.

IPUG525-1.3.1 21(28)
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[& 8-2 TH PSRAM Memory Interface IP #%

GOWIN FPGA Designer - [IP Core Generator] 1

Y= PSRAM Memory Interface

wwwwwwwwwww
......

Information

Type: PSRAM Memory Interface
Vendor: GOWIN Semiconductor

summary: The PSRAM Memory Interface IP provide a complete solution for customers to use PSRAM Memory. This IP located between the
PSRAM Memory and the user logic include with GOWIN PSRAM Memory Controller and Physical interface, reduces the user's
effort to deal with the PSRAM Memory command interface by providing a simple generic system interface to the user.

‘Copyright(C)2014-2018 GOWIN Semiconductor Corporation. Al Rights Reserved.

o E— Start Page X ‘ ) Design Summary X | & = ipCoreGenentor X

3. PSRAM Memory Interface IP #%¥ 1 L1

Fic. & FLTH A 3 & PSRAM Memory Interface IP #1045 Lo &, WK
8'3 Fﬁ/j——;‘c

PR E B A & PSRAM Memory Controller 5 %A, P
I SR SR % RE R PSRAM Memory Interface IP H sz a4 A%
Wik, £ PHY (Physical interface) 5 A fZ Uk 942 01, P id it
¥ PSRAM Memory Interface IP #% 5 H C T i WAFBURESE, S0 Hdf (1)
FH. APEAARRMEERSE, BORERPRESASE, E58EEs
[P
& 8-3 IP O REE

e x
BEE)]

lemory. This IP located between the
cal interface, reduces the user's
stem interface to the user.

4. T Help 3%
K 8-3 I/ A, H— Help 14, F)alLLsd Help #%4l & &
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B R AN I R BRI SO A, 5 PR SE R 1P KL,
SRS IR TS 48 G A S Ty — 250 & 8-4 s

8-4 Help 314

Help

PSRAM Memory Interface

Information

Type
Vendor:

Summary:

Options

PSRAM Memory Interface
GOWIN Semiconductor

The PSRAM Memory Interface IP provide a complete solution for customers to use PSRAM Memory. This IP located between the PSRAM
Memory and the user logic include with GOWIN PSRAM Memory Controller and Physical interface, reduces the user's effort to deal with
the PSRAM Memary command interface by providing a simple generic system interface to the user.

I

Type

Memory Type

CLK Ratio

Memary Clock
Reference Clock
D Width

Psram Width

Addr Width

Data Width

CS Width

Mask Width

Option

Burst Mode

Burst Num

Fixed Latency Enable
Initial Latency
Drive Strangth
Deep Power Down
Hybrid Sleep Mode
Refresh Rate
PASR

IPUG525-1.3.1

Choose the type of PSRAM Memory which consumer use.

This is the Memory Controller clock to PSRAM Memory clock ratio.
The consumer desire PSRAM Memary working frequency.

PCE input clock.

This is the memory DQ bus width.

‘When Memaory Type choose Custom, Psram Width can be modified
This is the memory address bus width.

Itis equal to 4*Dq

Itis equal to Dg Width/Psram Width.

Itis equal to Data Width/Psram Width.

This is the memory data burst length.

Itis equal to Burst Mode/4 for cache write data.

Control flag for fixed or unfixed latency.

This is the basic latency from command 1o data.

The x8 1O Psram support nominal impedance of 35, 50, 100 and 200 Ohms at VCC/2.

Deep power-down (DPD) operation disables all refresh-related activity.

Itwill significantly decrease internal power consumption when staying at Hybrid Sleep Mode.
Refresh normal or faster.

Partial array self refresh

5. BLEHEAFR

TERCE L B3 52 TARHEAYE BRCE i, ASCE A5 k%
GW1IN-4 Jyf5], $3%# LQFP144. Module Name &1 J5 T /& TR 24 )5
TE 45, BN “psram_memory_interface_top”, FI/" Al HiT14
2. “File Name” & IP &% 3CAF = A 1 SOk, 4770 PSRAM Memory Interface
IP %7 5k, BRilA “PSRAM Memory_Interface”, /7 Al A AT 15 20
#£. Creat IN LT IP 2 3CFrAEikAe, BRIAN “\LAE#1%
\src\PSRAM_Memory_Interface” ,H 7/ r] BATIE N 4Z2. A N “Add to
Current Projiect” i T& ) 752 B =42 1) 1P BELEAN N BRI T2, BRNA)
1k, K 8-5 fian.
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8 FHiffc &

B 8-5 BEAERRERE
File
Target Device: GWIN-LVALO144C6/15
Create In: fhomef/boxian/fpga_project/src/PSRAM_Memory_Interface E]
Module Name: | psram_memaory_interface top Fle Name: | PSRAM_Memaory Interface +'| Add to Current Project

6. Type i&TiF
7E Type ETI-RH, F 7 EECE i A PSRAM P78 2R AAE

lgl_)\o
® Select Memory %7

e Data Bus %7
e Memory Address %7

Memory Address H1IHE PSRAM P AZRURL I HLIEAS )., F - 75 2500
Fr FRURL R M B A7 B, 3 S B0 &5 T ki () ROW +Upper Column+Lower
Column, *4i%#FlLF PSRAM WAABR A G, GUI 2 HSNHS, nHiksF
Custom N 75 ZH F AR ¥E B Cd H 1 PSRAM A7 2R 54718
® Accelerrate Simulation i%& i
IR TR s R, B B T2 e eI, E 2 bR s
B LA E R E AR IP;
o AHJHAEDI

IPUG525-1.3.1 24(28)
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[ 8-6 Type &l F

PSRAM Memory Interface

A

—

-

-

-

= Oi_psraen_cid 1]

D _pmraen_ci_n1 0]

0_pstam_reses nfi 0]

[ W e

¥0_psram_sof1S0]

0_mmrae_rwasl10]

&

&)

i
G RA
File
Target Device: GNEA-LVISPGESECE/IT Language: |(¥erilog ‘]
Create In: iser-bakiUsershrootiDesktophcacjieli0\gwlalS_scalerhsrcipsram_memory_interface [:]
Module Hame: FSEAM_Memory_Interface_Top File Hame: psram_memory_interface
Type Options
o f—
Select Memory
rsin (4—
memary_dk [ Memory Type: |WOSSDSMEYA - CLE Ratio: 1:2
ook (— -
R Memory Clock: 1B0MHz 5| (10 - 1B8) <= B250 ps
7]
o _maskTo] Data Bus
oma_e
o - Pzram Width: 8 Dg Width: |16 hs
2ar200] e
iz = Memory Address
St e Addr Width: 21
ra_zamsil] .
i heocelerate Simulation
D Simulation
Data ¥idth: B4
C3 Width: z
Mazk Width: 8§
0K ] [ Cancel ] [ Help

IPUG525-1.3.1

7. Options &Ti-F
® Memory options i1

® Generation Config &
e Adjust Sampling 1%

TARCRFE R LRI, S 1P ARG, Al LS4, A IP

TAFIES, s HERMELRIA]

HRJEFEAER P, WA HEN IBUF. OBUF 25715, HE4:16 1 port i&

T, BLNAk.

Options & Ui~ & 8-7 Frzn, Cik# winbond W955D8MBYA PSRAM

N AERITRL 1] o
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[& 8-7 Options EIRF

Ri
PSRAM Memory Interface 7]
File
Target Device: GHZA-LV1SPG2SECS,IT Language: |Verilog V]
Create In: 1ser—bal\Uzershroot \Desktopticanji el 0 awfalS_scalerisre'\psram_memory_interface :]
Module Hame: FERAM_Memory Interface Top File Hame; psram_memory_interface
Options
= f—
Memory Options
= 0_pmram_odi0] n
memor_o [d— Burst Mode: Burst Hum: g
= O_psram_ci_nfi0] oill_ock [—
ey Fixed Latency Enable: Initial Latency:
= O _psram_pase niit) oiate s [ Drive Strength: Deep Fower Down:
omd_=n H—
seaizoe] PASR: full - Adjust Senpling:
i 10_pesraen_coflf S0 ni_calio [~
ro_pees_sild [~ Generation Config
il 10_pram_rwas{10] FO_amEEg] e
St Disable I/0 Insertion
0 || Cemcel || Help

8. PSRAM 2CH IP #:5k it ]
e Dq Width Psram Width ANRIMEEL |, CL 48 4 B —ANRURL A B8 e & 47
TOUJZ ST A AN 8, T RRODUE TE A4 s

o THEICMNWISC, T IARYE B S fREH, WE S 4E—4> DLL,
—ANPLL, —ANFEEDHESE, P> psram ] g b, P G EARYE
SEPRAE T B B PLL f s OIS i CERIABC & 160MD,  HAlAS
e, = AN

Gowin %% H 5%/1.9/IDE/ipcore/PSRAM_2CH/data/PSRAM_TOP.v
FH P ARIE BT T AR e & 5¢ PLL J&, {3 %U2F IP core Generator =35
AR 1P BT,
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9 SCEREAT

9.1 3CHY

93:1#3‘21#

Gowin PSRAM Memory Interface IP A SCF £ AL S = A4, 505
Jo: SRS WAHRARS ST .

9.1 32H4

SO B P R PDF 3CR

+® 9-1 XHHTI*R

HFR

ik

IPUG525, Gowin PSRAM Memory
Interace IPJHl /{57

m PSRAMMNAERE LIPH P 7, BTt

RN525, Gowin PSRAM Memory
Interface IP & A7 it ]

9.2 &itiRAE (mE)

I ARRY S Je L5 Gowin PSRAM Memory Interface IP ) RTL Jii%
RIS, ft GUIE, LAERE & s IR A=A BT i 1P .

< 92 WitiER B

ZFK iR

PSRAM_TOP.v IPRZTZ S, AP REHEROER, K%,

GOWIN PSRAM Memory Interface #7144

psram_code.v = xPSRAM Memory Interface IP ¥ i RTLIE S, i

psram_pll_config.v

1 2PSRAMP f74% il 28 PLLIEC B SCfF, i Al il GUl
MCE =, R

psram_define.v

7 2 PSRAMP {E 42 8 248 SR, th P g2 GUI
WO,

psram_local_define.v % 2 PSRAMP 77 2] 88 S HE UL BRBEEE, s

psram_param.v

1 2 PSRAMWN {745 i s ZH I B A ER, i P idid GUI
MC A, AR

psram_local _param.v

7 ~PSRAM P 745 il #8 S B BERL L, b EEGUIFL )
S8, I

IPUG525-1.3.1

27(28)




9 SAFAEAS

9.3 ZH it

9.3 &EFit

IPUG525-1.3.1

Ref. Design X143 ¥ % 41% Gowin PSRAM Memory Interface IP £
xR, AP ZHERIE, QRSO HEMEE, TR SO & TR SO 94

#z 9-3 Ref. Design X RAETIFE

B iR

psram_syn_top.v ZZ 1T T Zmodule

key_debounce.v P R

psram_test.v DRI = AR AR
PSRAM_Memory_Interface.vo | Gowin PSRAM Memory Interface IP# % 3 {4
psram.cst PSRAM T2 B 2 o S04

psram.sdc PSRAM_ L2 > 215 S

psram.gao PUEPSRAM L H

PSRAM_Memory_Interface

PSRAM IP T.#&# 3¢ 3%
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