GOWINSZ

EEEE BH KRk

Gowin RAM Based Shift Register IP
| P16

IPUG512-1.2,2023-09-08



FRAERA ©2023 I RETHRBRERHBERLF

e

GOWINEZ, W . Gowin. ZUUIKE ZHINI 7R E 2 SR A BR 2 71 G b
AT MR B AT MR bR, KT ARE R ETE . REARA R BV, (EH
BEAIAS NS A D . S, B A SRS P 2R (3 43 50 A3, AN DUME T T A4 45 -
%R AR

KRS T AR TARATEIR PR A], SRR DU R g R, sRbA Ak |k & s e 5 47 AT
(AR AL T o B0 2 0 S 7 i 0 B AR 4 TR 7 I SAT 2 4, s B
WS AT T B AR AT . 180 22 SO 252 SR S I R B R/ S qe S AT AT
B R B  B AR, AT 7 o e PR IS F M . & B MBS 5 R RO e
WP R TS, WAMERR . &2k S SR P A B SC T B R e A 25
F P R 5 B A ZRARAT T e AR R TR AT, 8 22 S B S 5CSCR eP A A Py 25 IR,
MR FATIBAEL. 7522 SR A AR R 13 SR AT 3 I 1 5 397



RAE(EE

H 3 A YL

2018/08/10 1.0 WA RA o

2019/03/28 1.1 TP R

2023/09/08 10 ® i GW5A. GW5SAT. GWSAST #ff;

® Bk BSRAM AHIC %




5 SRS i
S B RSR ST iii
R B e et iv
1 R R T s 1
T T I 1
1.2 A TE SRS o 1
(I NS PSSR 2
1.4 FERTZIEET IR oo 2
2 IRt 3
2.1 Gowin RAM Based Shift Register IP I 2 .......ciiieeieie ettt 3
2.2 T BRI oo 3
2.3 FERITR oottt 4
2.4 BRI ettt ettt e renre ettt ens 4
B THRBHIR .o 6
3.1 Gowin RAM Based Shift Register IP TJHE .......cccoeriiieieieeseee s 6
K TR B T 2 APPSR 6
K T G ] 2 Y APPSR 6
KT I T o 7 ] 2 Y AP SRTR 7
314 SSET/SCLR ..ottt 7
4 BEIIFEIR . oo 8
5 BT FF BB oo 9
54 FSEFEALIT FF ettt 9
5.2 FFATZEFEALIT T oo 9
5.3 TEH AT AERE AT IUIT T oo 10
B B B T e 11
6.1 RAM Based Shift Register FLEL FE T ..ooveovereeiereeiie e eeeie st ee e eneesee e enee e 11

IPUG512-1.2




H %

6.2 RAM Based Shift Register Options i% i fic &

IPUG512-1.2




K H %

EE%

B 5-1 [ E AT T CADDRE3) oottt 9
K 5-2 HiAa A AAE I ADDR FaE R FFE (ADDR=3) o 9
K 5-3 Al B A, ADDR Z84BIS 7B (ADDR B 325N 5) oo, 10
5-4 T4 A #AL ADDR F2SE I FFE (ADDRZ3) oo 10
5-5 T A AR A A5, ADDR ZZALHS 7B (ADDR HI 328 5) oo 10
6-1 RAM Based Shift Register FLE FETHT .....veveveeeeeeereeeeeieteeeeesteteee ettt es st s s seae s esesenns 11

IPUG512-1.2 iii




RHx

REF

TR RIS ZHBEUE oo 2
K 2-1 Gowin RAM Based Shift REGISIEN IP..........ccvciiiiiiiieieeeee e 3
# 2-2 Gowin RAM Based Shift Register IP 5 KAMZE RG] ... 4
% 2-3 [ AR AT RAM Based Shift Register ZE 5 FTE L ..o 4
T 2-4 LI AR AET RAM Based Shift Register ZE 5 AL oo 4
# 2-5 [ E M AR T RAM Based Shift Register 5 i FITH I cvvvveceecceeeeeeeeeeeeeeeee e 5
# 4-1 Gowin RAM Based Shift Register IP [ 10 Jifi Il ....cvovveiieieeeicreceee e 8
# 6-1 RAM Based Shift Register Options ZETHALE ..........corvieriierireee e 12

IPUG512-1.2 iv




1 RTATFM

1.1 FHAE

1.1 FPARE

Gowin® RAM Based Shift Register IP [ J* #5Fd £ B A 5B 5 D Ae R 4.
Uiy 1R S B 7 Uk B L B A A 4%, B E SRS B A P P T % Gowin RAM Based
Shift Register IP 17 e K¢ sl S8 7 . AT B0 S i sk &1 2
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1.3 RiE. 4015

1.3 Rig. HERgiE

R A1 AN TAT R BLRAR AR . Aams i AR X .

R 11 RE FEWIE

RiE. 4E08iE | 2 =P

FIFO First Input First Output Jeidt s A

GSR Global Set/Reset 4R BALIEAL

IP Intellectual Property yIRAVRS

LUT Look-up Table AR

0osC Oscillator AN

RAM Random Access Memory BEALAE A 2

REG Register AAE

SSRAM 3:$KSQMRmmmAm%S AT BN 28

14 FARZFHSRIR

P PSR AT MR SCRE AR AR P A A AT B ) L
MEZES A AR
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2.1 Gowin RAM Based Shift Register IP /4

2.1 Gowin RAM Based Shift Register IP /143

Gowin RAM Based Shift Register IP #2175 % 1) 2 Lb i v FE R A 7 A7 5%
Al DLHAEZRAL T FIFO HI%dis 2 A7 B eI 2R ThRE, FIAZ 1P vl G [E e K
] 2K B IR AL AR A7 48, 10k 2-1 P

% 2-1 Gowin RAM Based Shift Register IP

Gowin RAM Based Shift Register IP

IP #% 3 H

AR B WF 2-3. F 2-4, % 2-5,

A A

s Verilog (encrypted)

WA Verilog

TestBench Verilog

M BT AAR

ZRe A GowinSynthesis®

I8 F At Gowin Software (V1.9.9 Beta-3 L) F)

2.2 FEET

® I HF GWIN. GW1INR. GW2A. GW2AR. GW5A. GW5AT. GW5AST
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GWIN &5 1K, 2K, 2K B fii. 4K. 4K B k5 GWINR 71911 4K, 4K B frAZ
FFSSRAM, 17 RAM Type i&#Ei), SSRAM &K A ] %

® W ULBIEEMEE K A7l A B IR n] AR RS AL A A 4 o
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2 b 2.3 FARAIE

® Uritd T LUT 523l %1 SSRAM SEHL.

2.3 | AINE

Gowin RAM Based Shift Register IP [ & KA 3= AR AT 5 F %5 A
It 284 1 25 2% (speed grade of the devices) i€ % 2-2 FiR.

% 2-2 Gowin RAM Based Shift Register IP & KR

RS TSR AR (MHZ) | %7
6 160 IP % & N:8 i, REG, Variable Shift
GW2A-55 7 179 Lossy, Max Number of Shifts=16;
8 293 AERANE S, BARG R LSRR
A 5
4 95
GW1N-4 5 115
6 137

2.4 BLiEF| A

iEid Verilog i 5 LB T RAM B AL HF 7% (RAM Based Shift
Register), HZEYRKIH ST A FA BRI, % IP Al LUT SEIL.
HF SSRAM =281, Nk 2-3. %K 2-4 ik 2-5 fin.

& 2-3 BIRAIEBAIER T RAM Based Shift Register #if &5 A 1HR

wIERY | SR | KB | SRR | BEAAE | &E

LUT Based LOGICS | 3002 Data Wdith=8; MAX
ase
REG 4113 Number of
GW2A-55 | 8 Shifts=512;

LOGICS | 603
SSRAM KHLE SET 5 CLEAR

Based REG 18 (e,

& 2-4 TIRATBAIER T RAM Based Shift Register #HiF 5 HHER

wERY | EEEL | LI | SR | BEAA | SE

LUT Based LOGICS | 2997 Data Wdith=8; MAX
ase
REG 4139 Number of
GW2A-55 | 8 Shifts=512;

AL #E SET 5 CLEAR
Based REG 42 fze
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2.4 BHEFIH
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& 2-5 El@BAER T RAM Based Shift Register RS ATER

ARG | SR | LT | SRR | EIER A
LOGICS | 2987 Data Wdith=8;
LUT Based
REG 4113 Number of
GW2A-55 | 8 SSRAN LOGICS | 584 Shifts=512;
KEcE SET 5 CLEAR
Based REG 18
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3.1 Gowin RAM Based Shift Register IP Ih&E

Gowin RAM Based Shift Register IP fi& =F#& 47 7 R
® [HEfef (Fixed Shift)
® LML (Variable Shift Lossy)
® TILHAIAEMAL (Variable Shift Lossless)

3.1.1 EEBL

[E e AR, AN BRI B FEAE (Number of Shifts) J5#it
FALE IR 2~1024.

3.1.2 I EBAL
AR RS R R A KB 1 “ADDR” M ANTE I, 40 N B0 2R
“ADDR+1” NG %iH .

2 “ADDR” A AARALI, ot B A — g b R I ek, AR
555 AT U

!
ADDR HHUE Y6 EIA 1~ Max Number of Shifts.
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3.1.3 TR EHBAL
TR AR A K “ADDR” [Kf A6, S AEdE 28R
“ADDR+1” AMNEM k.

2 “ADDR” ZZALIt, i EHE 75 — e e FE B o 2 3R i Y 2 TR A
WP, BARTT LSS 5 FEATH R UL, TERYE T R EIE AT A
¥
ADDR [ HUE 75 B & 0~ Max Number of Shifts.

3.1.4 SSET/SCLR
)% SET #eTint, M SSET HAM 1, 4 SSET 44 & 1;
793/ % CLEAR HEJ , A F SCLR A5k 11, 4 SCLR 4 3 & 0;

[ 2)1% SET. CLEAR, H#ESH RN, SSET Iffskdim T SCLR, Rl
=HE1,
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Gowin RAM Based Shift Register IP ¥ [

4 5= Gowin RAM Based Shift Register IP [ 10 i [ 1£ 1, % 4-1 fr
TNo

% 4-1 Gowin RAM Based Shift Register IP ) 10 #5[1

B 1’0 (A ik

clk Input 1 i

Reset Input 1 BAfES, mEM

Din Input | AJAR WNEHE: fr5%E N[DSIZE-1:0]

ADDR Input nJAg Variable Shift Lossy /Variable Shift Lossless 3 T %t
LRSI VA WALIE 1 = FN 2 DA

SSET Input 1 Sy thom B AL B SET Il a) e I A7 78 I T

SCLR Input | 1 i 1 A2 67, BV CLEAR 3651 /2) 3% i 7778 M/

Q Output | AJ4r W EdE s A% A[DSIZE-1:0]
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5 I 0 5.1 [ AL 7

5 B 5t A

A B A4 Gowin RAM Based Shift Register IP % fifi X M55
RIS 5 175 O o

5.1 E BT FF

[ 78 Fe A A 2RI P an i 5-1 B o
B 5-1 EEBAHERNFE (ADDR=3)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Clock f f f f f f f f f f f f f f f

Din D(eX7XsX9XaXchXdXeXfXoXleXs

Q 2X3X4X5X6X7X5X9XaXchXdXeXfX:

Number of Shifts 3

5.2 A R
B AR A A I 7 an i 5-2 A1l 5-3 Fis .
& 5-2 HIRATERIER ADDR B2ERMFE (ADDR=3)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Clock f f f f f f f f f f f f f f f

Dn X o X 1 X 2 X 3 X a4 X s X e X 17X 88X 9 X aXo X ¢ X

ADDR X 3

. NN o X X e X s X e X s X e X T X e X
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5 I 1 0 5.3 Joft I AR A i e

& 5-3 BRATBAERX ADDR T FFE (ADDR B 3EH5)

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Clock f f f f f f f f f f f f f f f

Dinzx o X a X b X c X da X e X i X o X 1 X 2 X 3 X s X 5 X

Q s X s X e X 7 X _ s X _ s X - X v X < X a X e X1t X

ADDR 3 X 5

5.3 IR LB AR FF

Joti n] AR A A I an ] 5-4 1] 5-5 s
[& 5-4 TLHRAIT#{L ADDR BERFFE (ADDR=3)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Clock f f f f f f f f f f f f f f f

Din X o X 1 X 2 X s X a4 X sX s X 71X 88X 9 X aXs X X

ADDR X 3

o I o Xt X e X s X e X s X e X T X s X

5-5 THRATERAER ADDR 4R FE (ADDRHA 3TN 5)

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

on s X s X e X s X X X X X oX X X X <X sX
Q D GED G GED G G G Gl G G G G Grs Grh &

ADDR 3 X 5
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6EEE&“‘JEFH

fEfm o PR SRS S SE HR Tools LI R, w530 IP Core
Generator T.H, 52k E RAM Based Shift Register IP.

6.1 RAM Based Shift Register B¢ & 7 H

RAM Based Shift Register Fit. & 7 w1 & 6-1 Ao
6-1 RAM Based Shift Register fig B & H

RAM Based Shift Register s

General

Device: |GW5AST-138 | Device Version: |B |

Part Number: | GWS5AST-LV138FPG676AES | Language: Verilog -

File Name: |RAM_based_shift_reg_top | Module Name: |RAM_based_shift_reg_top |

Create In: |es|-<top\DDRS_MC_PHY_1vs4_Sa138|-c_400m_20230821\project\src\RAM_based_shift_reg_top|

Options

Data Width

Width: (1-256)

Ram Type

® REG O SSRAM

— et QUTD] i Shift Register Type

@ Fixed Shift Number of Shifts: (2-1024)

() Variable Shift Lossy Max Number of Shifts (2-1024)

(2-1024)

Ar 4

() Variable Shift Lossless Max Number of Shifts{Lossless): |16

Qutput Register

[] Enable Qutput Register

SET/CLEAR
[]SET [ CLEAR

Generation Config

Disable I/O Insertion

IPUG512-1.2 11(12)
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6.2 RAM Based Shift Register Options 1A &

1. T"HEREH “Create In”, F it RAM Based Shift Register 4= 8 SC {4 1
hk;

2. W@ &M “Module Name”, FCE /£ K] RAM Based Shift Register
TR R AL FR

3. WEfEk “File Name”, FECE "4 RAM Based Shift Register ({4
FRs

4. @A E “ Options” i1, Bl & Data Width. RAM Type. Shift Register
Type <:

5. BRAACE T, Data Width=8; RAM Type A REG; Shift Register Type

A Fixed ShiftC(Number of Shifts 74 16); Enable Output Register.SET.
CLEAR Aa)ik.

6.2 RAM Based Shift Register Options iZIRHEC &

RAM Based Shift Register Options &I & 41 6-1 Fix~.
%% 6-1 RAM Based Shift Register Options &L &

1T E%
Data Width HC B A e E (1~256)
LUT Based T LUT
Ram Type 3+ SSRAM, Device i GW1N-1/GW1N-2/GW1N-4 i}, SSRAM Based
SSRAM Based | | . . .
NIRRT
Fixed shift
Shift Register Type Variable shift lossy
Variable shift lossless
Output Register T T A7 A F T B, 0K 8 4 = AR RO 1R B e ] AR
i & SET i, sk SSET % Nifi 1, SSET A% & 1, H SSET itk
T SCLR
SET/CLEAR :
fii B CLEAR I, 4:hk SCLR #i A¥i 1, SCLR A2k & 0, H SCLR
RAFALT T SSET
IPUG512-1.2 12(12)
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