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il msn‘ FIFO #1715 . b4b, FIFO 42 it 2B F(5 5 H T R4z ]2
BT

2 FIFO AN H 5 6815 58 R, BB RN 20 LS4 5 N\ FIFO 17
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2 FIFO Hfi&

2.3 FIFO HS/FIFO SC HS IP Ij5% % -k

Gowin IP Core Generator Zmi¥#s H T4 b B S, o ] Al & 1

FIFO IP .y L B 72 15 T AR 4 75 2228 BiAS [R50 47 v A B 88 IR B2 1 FIFO 1P,
£ 2-1 FIFO HS/ FIFO SC HS IP # 4%

FIFOHS IP 5 FIFO SCHS IP

IP £

i g(l,ﬁlﬁﬂﬁ, AN RIBCHE A7 8 AECHR IR FE R BEURAS
ALAF A -

WSO Verilog (encrypted)

WA BT -

A GowinSynthesis®

N FH A Gowin Software (V1.9.8Beta)
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2.3.1 FIFO HS IP Th&E B 4HE
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Gowin 75 FIFO HS IP 1] 58 it 5 25 i B AN [F) A B 1) B0 14 126 A1 28 A7

Thie, MRAEHT AN F 7R EC B AN E A4 HE S AR 45 .

TR

FIFO HS IP WAl 45 M ) SE R n il &, fUF5: Block SRAM.
Shadow SRAM Fl1 LUT;

EHEIRE AR, REEE R 2", KN 65536;

BHEA AL E, KN A 1-256 bit;
EEHERAE L E, WEEAN 2", KN 65536;

BEBHEAL T =5 BRI X BRI, AR .

e

R A SR R, PR T SRR R R 1 B A

EEHEAE MRS, o LR B EREREE, Warblik
B

SANIIEenTACE, ATCLEFEAEREAN (H GSR 5EMEN), W LLEF
— NG, WA LGRS B AL

P& e Sk alak, nRLER A, e E, Wl PUEE AR
A=, bR &, RS E T 5 R FIFO 1P AH B — AN FE 1
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2 FIFO Mk 2.4 FIFO HS IP 5 KA A B U5 R H %

® ECCKIEThRET k. 4555 FIFO HS IP N EB A7 5544 B Block SRAM
SEEL,  HieE B ARSI H /N T4 T 64bit B, ECC /R A A]i%k;

o A FARIIRERICE . LSRR A AR ThRE, W (RAEN) %
Al i, FIEFIRERETEN], W4t =5 A7 4552 RAEN 4261, )5 — 4
PEARER . PR A A AR T RE, AR R ], M
AL, JE RS

e I ¥F First-Word Fall-Through T, 1HN FHZ.
2.3.2 FIFO SC HS IP IhEE R 4FE
GOWIN [d]25 FIFO SC HS IP 1] 5¢ i AH R B BRI T, AR R4 T AN B 4
PRI AN ZEAT, WP P AR TRR, AIHC & B A RSG5
FEEEI T

® FIFO SC HS IP WAl a5 ksl nl it &, fU+5: Block SRAM.
Shadow SRAM A1 LUT;

o EXIFEEE, WEER 2", KN 65536;

o ESHUEM W AIALE, K/INA 1-256 bit;

o REERAL AR L 5 B AR T IR FE A A

o SHIEHA MM IECE, LLEEmE SIS E, Wl EAR
s

o IREE T AL, LU &, Wal DUERA
A7z bR E,

o FHIEPREIHIEA. Fbs A, WL R BME T DO TECE, "R
LB N: BSHREAEERME. BSRE ERE. shSH RN
ENE I S E PN R

® ECC KEIhEER%. 4 FIFO SC HS W& 1EMi% 457 H Block SRAM 52
W, Hir5HdEA 5EAHEH H/ANT4T 64bit i, ECC KL/ ik,

o MHFERIIAEILE . kB A ThEE, Wi EE (RAEN) %
WAk, kB REEE], W A A7 28 RAEN 5, &H)F— M43
PEARERTH . B TR TIEE, AR ResEm], RO
g — AR, e RS RH

® ¥ First-Word Fall-Through &t .

2.4 FIFO HS IP | XSnEMBTEFI A

Gowin 5+ FIFO H Verilog & 5 523, FIFO HS IP [ KA K
36T T 5 P S R AN B RN B D) e BT A P 2 A S . A AN IR 1)
AR B AT, FHAERERN BHIER] B AT BEAN TR

FIFO HS IP BHJA AT RE S Lk 2-2 538 2-3 o ARAEAE A5
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2 FIFO Mk 2.4 FIFO HS IP 5 KA A B U5 R H %
% BSRAM ] FIFO Type, FrlLLL Block SRAM K] FIFO Type A .
< 2-2 RECE FIIEFFER) FIFO HS IP
_ _ Performance TR
FIFO Type | Depth x Width | FPGA Series
(MHz) Reg | LUT | ALU | Logics | BSRAM
4096 X 16 WiChk=124.243 | o) 1o 139 |74 |4
RdCIk=122.991
GW2A-55-484 | WrClk=195.025
512 x 16 42 |27 30 57 1
RdClk=186.386
WrClk=117.189
64 x 16 30 |19 21 40 1
RdClk=117.054
WrClk=164.473
4096 x 16 54 |35 39 74 4
RAClk=147.242
Block WrClk=201.602
512 x 16 GW2A-18-484 42 |27 30 57 1
SRAM RdClk=208.362
WrClk=149.176
64 x 16 30 |19 21 40 1
RdClk=171.152
WrClk=144.579
4096 x 16 54 |35 39 74 4
RdClk=115.026
WrClk=141.036
512 x 16 GW1N-4-144 42 |27 30 57 1
RdClk=143.781
WrClk=134.581
64 x 16 30 |19 21 40 1
RdCIk=127.163
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2 FIFO ik

2.5 FIFO SC HS IP fig KA AN ¥ YA 2

% 2-3 B EAESFERY FIFO HS IP
ZHIRA 1B fic B 1
FIFO Depth x | FPGA Performance
. . : Data | Flag
Type Width | Series | (MHz) Reg |LUT | ALU | Logics | BSRAM ECC
NUM | con
4096 x WrClk=158.200
162 141 82 223 4 Yes Yes Yes
16 RdClk=201.117
512 x GW2A- | WrClk=249.642
126 122 64 186 1 Yes Yes Yes
16 55-484 | RACIk=168.863
WrClk=250.041
64 x 16 90 110 46 156 1 Yes Yes Yes
RdClk=176.390
4096 x WrClk=202.941
162 141 82 223 4 Yes Yes Yes
16 RdClk=162.838
512 x GW2A- | WrClk=263.991
BSRAM 126 122 | 64 186 1 Yes Yes Yes
16 18-484 | RdCIk=170.131
WrClk=253.679
64 x 16 90 110 46 156 1 Yes Yes Yes
RdCIk=178.594
4096 x WrClk=116.434
162 141 | 82 223 4 Yes Yes Yes
16 RdCIk=83.14
512 x GWI1N- | WrClk=124.109
126 122 | 64 186 1 Yes Yes Yes
16 4-144 RdCIk=86.073
WrClk=119.766
64 x 16 90 110 46 156 1 Yes Yes Yes
RdCIk=82.506
E!

IPUG760-1.2

e FIFO fTEHAhE = FPGA b [F)8 B AIF 2 it 24 H o

2.5 FIFO SC HS IP S AR MEFREF AR

Gowin [f]#5 FIFO i Verilog & 7 528 . FIFO SC HS F & KA 1 BAK

9 P L ) A R P A5 98 ARG B D e 5 P (P ) AP P 2 . (SR
aelE WL EEEASEg, HAkRE

FIFO SC HS IP %5 A1 FH At

HEFXT BSRAM | FIFO Type, ALl Block SRAM i FIFO Type 4.

L‘bl

He

ANBEPEA 1% DL AT BEANTA o

[HOLANEE 2-4 53 2-5 Fion. AR
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2 FIFO Mk 2.5 FIFO SC HS IP St KA A 7 Y5 A i
= 2-4 RECEFESF14ER) FIFO SC HS IP
_ _ Performance ZEEA 5L (MHZ)
FIFO Type | Depth x Width | FPGA Series
(MHz) Reg | LUT ALU | Logics | BSRAM
4096 x 16 184.072 54 13 65 78 4
512 x 16 GW2A-55-484 | 187.569 42 11 50 61 1
64 x 16 211.382 30 9 35 44 1
4096 x 16 193.129 54 13 65 78 4
Block 512 x 16 GW2A-18-484 | 201.438 42 11 50 61 1
SRAM 64 x 16 236.317 30 9 35 44 1
4096 x 16 101.041 54 13 65 78 4
512 x 16 GWIN-4-144 | 115 146 42 |11 50 |61 1
64 x 16 120.803 30 9 35 44 1
%= 2-5 BECE AIEFFER FIFO SC HS IP
FYRF FH E L(MHZ) fic B I
FIFO Depth x | FPGA Performance
. . : Data | Flag
Type Width | Series | (MHz) Reg |LUT | ALU | Logics | BSRAM ECC
NUM | con
4096 x
136.188 71 110 |83 193 4 Yes | Yes | Yes
16 GW2A-
512 x 55-484
16 166.123 56 105 | 65 170 1 Yes | Yes | Yes
64 x 16 144.873 41 102 | 47 149 1 Yes | Yes | Yes
4096 x
16 158.949 71 110 83 193 4 Yes Yes Yes
s12x | CWeA
BSRAM " 18-484 | 172.282 56 | 105 |65 | 170 1 Yes | Yes | Yes
64 x 16 161.652 41 102 | 47 149 1 Yes | Yes | Yes
4096 x
16 104.066 69 19 78 97 4 Yes | Yes | Yes
512 x GW1N-
16 4-144 114.538 54 16 60 76 1 Yes | Yes | Yes
64 x 16 105.768 39 12 42 54 1 Yes Yes Yes
!
e FIFO SCHS IP fEHAth &= FPGA N FHBAE 2Rkt it .
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3 Ji L4k

3.1 FIFO HS IP 35 [

3.1 FIFO HS IP iz

%% 3-1 FIFO HS IP |9 IO #0313

FIFO HS IP £] 10 i L3R 3% 3-1 Ffis

5
L]
=
&

EREES (A J7 1A WIIEIRE | REiE | #iR

Data [WDSIZE-1:0] LI - o EPN &

WrClk 1 LI - 7§ 5 I

RdClk 1 LETAN - é T2 o

WrEn 1 LTI - i E{f R

RdEn 1 LN - o AL RE

Reset 1 LITPN - = S, mHEPAR

WrReset 1 LITPN - & HEA, =AU

RdReset 1 LD - & R, mHAFERL

AlmostEmptySetTh | [RASIZE-1:0] LTI - = PbrEE 1 E

AlmostEmptyCIrTh |[RASIZE-1:0] LN - & bR EIE 0 AE

AlmostEmptyTh [RASIZE-1:0] LT - & FrhrEE 1 RE

AlmostFullSetTh  |[ASIZE-1:0] LA - & FiirEE 1 RE

AlmostFullCIrTh [ASIZE-1:0] LTI - & b TS O HME

AlmostFullTh [ASIZE-1:0] LITPN - = FiibrEE 1A

Q [RDSIZE-1:0] i 4 - & B s

Empty 1 i e 1 % Thrd

Full 1 i 0 7§ Wibr &

Wnum [ASIZE: 0] i 0 2 BHNEIEEH

Rnum [RASIZE: 0] i 0 & AR A H
IPUG760-1.2 10(34)




3 i AR 3.2 FIFO SC HS IP i [

B54 (AT 77 1¥1 VIR | REWE | #R
Almost_Empty 1 it 1 2 bR &
Almost_Full 1 it 0 = VbR &
ERROR 2 i 0 & ECC %% th
3.2 FIFO SC HS IP i
FIFO SC HS IP ] 10 3 LIk in s 3-2 fias.
£ 3-2 FIFO SC HS IP i 10 #8513
554 (A 77 1] HIGEIRAS RBAE |
Data [DSIZE-1:0] |#iA - i EYNAEi
Clk 1 TN - é i ph
WrEn 1 LTI - é Hifife
RdEN 1 LETPN - o Bt RE
Reset 1 LTI - & 8L, mHFARL
AlmostEmptySetTh  [[ASIZE-1:0] |#iA - o FEbrEE 1M
AlmostEmptyCIrTh [ASIZE-1:0] |#IA - o bR GG 0 Y
AlmostEmptyTh [ASIZE-1:0] |#IA - = P EE 1A
AlmostFullSetTh [ASIZE-1:0] |#A - = FiitsEE 1 RE
AlmostFullCIrTh [ASIZE-1:0] |#IA - o HeiiibREIE 0 BME
AlmostFullTh [ASIZE-1:0] |#IA - 2 bR EE 1M
Q [DSIZE-1:0] | % ih - % B H
Empty 1 i 1 i Thr&
Full 1 fii 0 % Witr &
Wnum [ASIZE: 0]  |%ith 0 = SHEAEHH
Almost_Empty 1 fi Y 1 2 bR
Almost_Full 1 i 0 £ bR E
ERROR 2 o 0 & ECC R
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4 WP 4.1 FIFO HS IP {E 515

4: B FF iR AR

AE LAY FIFO HS IP Al FIFO SC HS IP 1E 1 B #AERHE 5 (i 7

FESEBRB I, P AT el B Of R B AR R L6155, %
GEHN PSS AN, AT URH N HaREERmA . . S, F
= KA S A

4.1 FIFO HS IP (S S8/

K 4-2 5 FIFO HS £ 4-1 FiosIECE T I — IR 5 e /Eal .
4-1 FIFO HS Bt &

[ Output Registers Selected Controlled by RdEn

Write Depth: |8 ~ | Write Data Width: (1-256)
Read Depth: |8 * | Read Data Width: 8 (1-256)

FIFO Implementation
@ BSRAM (O SSRAM O REG

Read Mode

® Standard FIFO (O FirstWord Fall-Through

Data Number
Read Data Num (Synchronized with Read Clk)
Write Data Num (Synchronized with Write Clk)

En_Reset Reset_Synchronization
Flag Control
Almost Full Flag Full-Single Threshold Constant Paramei ~

sec[1 Ela-n Clear: |1 2| 01-7
Almost Empty Flag | Empty-Single Threshold Constant Parame ¥
sec[1 Ela-n Cear:[1 3] (-7

[] ECC Selected (Supported for Data Width in 1-64 bit)

Generation Config

K 4-2 frzs, 24 FIFO ANl , Bffigedim, BEHEES AN FIFO; 5N

IPUG760-1.2 12(34)




4 I

4.1 FIFO HS IP (251 ¥

WrCLk

RdCLk

Data

WrEn

RJEn

Reset

Wnum

Rnum

Full

Empty

Almost_Empty

Almost_Full

IPUG760-1.2

8 MG FIFO 5, 5 1# Be kil 5 ki, Full 155 Hr i, i k5 AN EdE .
FIFO A=, #efdifehis, 5 N FIFO FIEIEIK G £ Q. #Hi s 8
Bk, SRS H B, Empty B 55mE, SR BE .

[&] 4-2 FIFO HS IP Bt BB FF

I T 1 I S e S e s 1 S e o T s I o 6 I

L T 1 S S e s 1 S S s s S e 1 S 6 I 6 I

D G D EED &9 @D &5 &8 & € ST G0 8F) SED Gt SL) 6T G D D &5 &0 &'
4 \ /
/ \

(T X2 X3 X4 X5 X6 X7 ) 8 (7 X6 X5 X4y 3 (4

5 (2 X3 X2 X1y 0 1

(1T X2 X3 X4 X5 X 6 X 7 X 8
/ \
\ / \\

N\ yé

Kl 4-4 24 FIFO HS 7E & 4-3 FliosFITC & T I — IR S 4 E R .
4-3 FIFO HS Ft &

Options
Output Registers Selected [ ] Controlled by RdEn

Write Depth: |8 | Write Data Width: (1-256)

Read Depth: |8 ~ | Read Data Width: 8 (1-256)

FIFO Implementation
® BSRAM (O SSRAM (O REG

Read Mode
@ Standard FIFO () FirstWord Fall-Through
Data Number

Read Data Num (Synchronized with Read Clk)

Write Data Num (Synchronized with Write Clk)

En Reset Reset_Synchronization
Flag Contral
Almast Full Flag Full-Single Threshold Constant Paramet =

see[1 [Fu-7 Clear:[1 2|a-7
Almost Empty Flag Empty-Single Threshold Constant Parame =
set[1 0.7 e i Ho-7

[ ECC Selected (Supported for Data Width in 1-64 bit)

Generation Canfig

Disable I/O Insertion Read Write check on RAM

13(34)




4 I

4.1 FIFO HS IP {55t F

WrCLk

RACLk

Data

WrEn

RdEn

Reset

Wnum

Rnum

Full

Empty

Almost_Empty

Almost_Full

IPUG760-1.2

.

WP 4-4 iR, 7EF 4-3 ORCE A, IR ThAL, B S
17— BRI, TS R R I B 257 SR A, LS

— MRS
[& 4-4 FIFO HS IP R ERFF

. .
. .

Jrco
n
Jice

.
.

irco

(9 X 10X 11)

10 2e

L

L

(8 X9 X107
\

Jce
Jcce
n

16

gl
L
(15

Jlrco
I:I

M
o
(4

|oP

13 5

14 e

J Lk 2C

N,

HH
@

g - G 65 N emE =
5 D &5 &5 G5 G -
D &5 &5 €5 &9 G G g
\
/ \

K1 4-6 79 FIFO HS 7E & 4-5 Fron B B — L S #AF bl

4-5 FIFO HS Bit &

Options

Output Registers Selected Controlled by RdEn

~ | Write Data Width: (1-256)

v | Read Data Width: 8 (1-256)

Write Depth: |8
Read Depth: |8

FIFO Implementation
® BSRAM (O SSRAM (O REG

Read Mode

@ Standard FIFO O FirstWord Fall-Through
Data Number

Read Data Num (Synchronized with Read Clk)
Write Data Num (Synchronized with Write Clk)
En_Reset Reset_Synchronization
Flag Control
Almost Full Flag
se:[1 E|a-n Clear: [1

Almost Empty Flag Empty-Single Threshold Constant Parame ~

Set:Dln—?) Clear: 1 Ha-7

[ ECC Selected (Supported for Data Width in 1-64 bit)

Full-Single Threshold Constant Paramet ~

Generation Config

Disable 1/Q Insertion Read Write check on RAM

e 4-6 o, K 4-5 WECE S,

TSPy A A7 s Tl e HakFRi i g
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4 I

4.1 FIFO HS IP (251 ¥

WrCLk

RdCLk

Data

WrEn

RdEn

Reset

Wnum

Rnum

Full

Empty

Almost_Full

IPUG760-1.2

i, Rl 29 A7 252 RAEN #54,  Pir DLisz tH B850 S04 D B Y 2 A7 2 N
Me— A, Hifs MR A SER MR T, XAEEE 2
RN A RE R — DR .
] 4-6 FIFO HS IP Bl B F

U
U

JEpSpEpEnE au . .
oo = = =

J oo
4 °c
4 cc
St =
4 cC
doc

]
g

10

11 ¥ 12 X13 X 14 X 15 X 16

H

L
.

10 oo

L
1L
(8

\

10 cce

1t ee
J el

(T X2 X3 X4 X5 X6 X 7 X 8 3 (4
5 A3 X2 X1 0 (1
1T X 2 X3 (4 X5 X6 7
/ \
\ / \
\ /

K 4-8 4 FIFO HS 7EH 4-7 FiosIECE B — I 5 # e .

4-7 FIFOHS &L B
Options
[ Output Registers Selected Controlled by RdEn 4
Write Depth: |8 | Write Data Width: (1-256)
Read Depth: |8 ~ | Read Data Width: 8 (1-256)

FIFQ Implementation
@® BSRAM (O SSRAM (O REG

Read Mode
(O Standard FIFO @ First-Word Fall-Through
Data Number

Read Data Num (Synchronized with Read Clk)

Write Data Num (Synchronized with Write Clk)

En_Reset Reset_Synchronization
Flag Control
Almost Full Flag Full-Single Threshold Caonstant Paramet

see[1 [Fla-n cea1 2] a1-7
Almost Empty Flag Empty-Single Threshold Constant Parame ~
SE“BU'?) Clear: |1 -7

[ ECC Selected (Supported for Data Width in 1-64 bit)

Generation Config

Disable /0 Insertion Read Write check on RAM

15(34)




4 WP 4.1 FIFO HS IP (251 ¥

WKl 4-8 fiow, fEE 4-7 WBCE S, &+ FIFO HS IP 1] FWFT #L,
Bl First-Word Fall-Through, 7£ FIFO NAEZVIRAE, RNEZEGA 4 RS
T, ER BN NS B AR B2 b, SRR b R a1
NIt o 55 N At R
[#] 4-8 FIFO HS IP B ERFF

e S I S o s I e I
S S S S I I I I S I 6 I
Data XL X2 X3 X 4X5X6 X 7X8X9 XToXTIX 1213 X1} 15 16X X2X3X1X5X6
WrEn ——// \\ / /
RdEn / \
Reset JL
Wnum (1 X2 X 3 X4 X5 X6X7) 8 (7 X6 X5 X4 X ] (4
Rnum (1 X2 X3 X 4) 5 (4 X 3 X2 X 1) 0 (1
Q i & &5 &9 G5 G G GuE i
Full / \
Empty \ l \__
Almost_Empty N\ /
Almost_Full /

K 4-10 7y FIFO HS £ 4-9 s HIBCE T H)— IR L S5 E R 61 .
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4 I

4.1 FIFO HS IP {55t F

Almost_Empty

Almost_Full

IPUG760-1.2

WrCLk

RdCLk

Data

WrEn

RdEn

Reset

Full

Empty

[&] 4-9 FIFO HS ft &

Options

Output Registers Selected [ ] Controlled by RdEn

~| Write Data Width: (1-256)

~* Read Data Width: 8 (1-256)

Write Depth: |8

Read Depth: |8

FIFO Implementation
@® BSRAM (O SSRAM (O REG

Read Mode

(O Standard FIFO ®) First-Word Fall-Through
Data Number

Read Data Num (Synchronized with Read Clk)

Write Data Num (Synchronized with Write Clk)

En_Reset Reset_Synchronization

Flag Control

Almast Full Flag
sec[1 EJa-n Cear:[1 2 a-7
Almost Empty Flag

Set: B a-7 Clear: |1

[] ECC Selected (Supported for Data Width in 1-64 bit)

Full-Single Threshald Constant Paramei ~

Empty-Single Threshold Constant Parame

kK 4-10 Fion, EE4-9 FIECE S, 1%EF FIFO HS IP 1) FWFT #=,

Hok B 27 hRg, BPE FWFT B8R FIFO (1 H 30 Z7 f7 — i i
4-10 FIFO HS IP ir ERF

pigEpEpEpipgigEpEpEpSpipgipgipEpEpipipipipEpSp N p s
pigEpEpEpipgigpEpEpEpipipipEpEpEpipipipEpE p Ny N p .
IR & &5 & & 65 € &0 &5 €5 1 a1 873 D §T) §t) 1) O B D &5 & G
_—/ \ /
/ \
A
(T X2 X3 (4 (5 X6 X7 8 (7 X6 X5 X4 ) 3 (4
(X2 X3 X4y 5 (A X3 (2 X1y 0 1
1 (2 X3 XA X5 X6 X7 8 T
/ \
\ / N

K 4-12 4 FIFO HS 7E 8 4-11 FrR L & R ) — IR S84 E R0

17(34)




4 I

4.1 FIFOHS IP {5

S

[ 4-11 FIFO HS i &

Options

Qutput Registers Selected Controlled by RdEn

Write Depth: |8 ~ | Write Data Width: {1-256)
Read Depth: |8 * | Read Data Width: 8 (1-256)

FIFO Implementation
@® BSRAM (O SSRAM () REG

Read Mode
(O Standard FIFO ®) First-Word Fall-Through
Data Number

Read Data Num (Synchronized with Read Clk)

Write Data Num (Synchronized with Write Clk)

En_Reset Reset Synchronization
Flag Control
Almost Full Flag Full-Single Threshold Constant Paramet *

set[1 [F]a-n Clear:[1 2] (1-7)
Almost Empty Flag | Empty-Single Threshold Constant Parame ~

Set: -7 e 7

K 4-12 Frows, fEE 4-11 FECE H, %3 FIFO HS IP /) FWFT £,
Hik 5 B S A Th e M gefed], B FWFT #20F FIFO K% i 50 27
F—%, HREFERENEIEIFARD F4l, mREREREMEH N .

4-12 FIFO HS IP Bt BRI F

LS S I I I I I
L S S [ I o S 6
Data ___ | X T X2 X3 )X 4X 5% 6 X7 X8 X9 XToXTTX 1213 XX T5X 16T X 2X3X4X5X6
I N 4 \ /
RdEn / \
Reset L,
Wnum (T X2 X3 X4 X5 X6 X7 8 (7 X6 X5 X4} 3 (4
Rnum D ED ED &5 5 0 (1
q D D w5 G 6 g
Full / \
Enpty \ / A\
Almost,_Empty \ /
Almost_Full /

IPUG760-1.2
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4 WP 4.2 FIFO SC HS IP {25 %

4.2 FIFO SC HS IP {2/ FF
Kl 4-14 2 FIFO SC HS 7£ & 4-13 AR IEC B ) — R 5 1 E .

& 4-13 FIFO SC HS EC &
[[] Output Registers Selected Controlled by RdEn 1
Write Depth: |8 ~ | Write Data Width: (1-256)
Read Depth: & Read Data Width: 8 (1-256)

FIFO Implementation

@® BSRAM (O SSRAM (O REG

Read Mode
@ Standard FIFO (O First-Word Fall-Through

Data Number

Write Data Num (Synchronized with Clk)

Output Flags

Almost Full Flag | Full-Single Threshold Constant Parameter =
Set (-7 Clear: |1

Almost Empty Flag | Empty-Single Threshold Constant Paramet: ~
Set: B a-n Clear: 1

[ ECC Selected (Supported for Data Width in 1-64 bit)

WKl 4-14 Fros, 4 FIFO ANsll, Sffigehim, BEESA FIFO; 5
A 8 MG FIFO Sifi, SEREMHBERG, Full 55 hm, MR TTIEFHSA
i, FIFO AR, ffgehim, SN FIFO MEIRKIKIEHE 2 Q.
o8 ANEN, AF RIS R, Empty (55RO IGEE s .
4-14 FIFO SC HS IP fig E R Fr

Uy uydyyyuyyruyuyyue
Data 1 D B &5 &5 D &8 &3 ©'B 1) S5 §t) §ED 6 81 60D 6 &5 G
i  — A \ /
RdEn / \
Reset I,
Wnum 0 D &5 & &5 &5 XD & & &0 4 & €5 &) 3 60 40 60 ¢
Q (X2 X3 (4 X5 X6 X 7) 8
Full lr_\
Brotr \ Im
Alnost_Enpty \ / _
Muost_Futl / /
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4 WP 4.2 FIFO SC HS IP (£ &1t

K 4-16 N FIFO SC HS £ 4-15 AR IBC E N i — R 5 BAE R 6 .
[&] 4-15 FIFO SC HS 2 &

Options

Output Registers Selected [ ] Controlled by RdEn

Write Depth: |8 ~ | Write Data Width: (1-256)
Read Depth: 8 Read Data Width: 8 (1-256)

FIFQ Implementation

@® BSRAM O SSRAM (O REG

Read Mode

@® Standard FIFO () First-Word Fall-Through

Data Number

Write Data Num (Synchronized with Clk)

Output Flags

Almost Full Flag | Full-Single Threshold Constant Parameter
set[1 [F]a-7 Clear: [1 2] 01-7
Almost Empty Flag | Empty-Single Threshold Constant Paramete
Set: (1-?) Clear: |1 -7

[[] ECC Selected (Supported for Data Width in 1-64 bit)

Generatinn Confin

WK 4-16 fin, (£ 4-15 MECEH, &85 7 Tiae, B
AT R, FrCAsE AR A B A A AR e — AN R, B
Ja— MRS .

4-16 FIFO SC HS IP B E/fFF

ak - ruruuuud

=

L L
9 Y 10X 11X 12 Y13 X 14 X 15 X 16 )
\

LUE

Data \1/<2>\4/(6> <2>
/ /

WrEn —_— \ /

RdEn / \

Reset JL

Woun (NI &V & &3 &5 &5 T &3 & &5 1 &5 &5 &5 5 86 T &0 ¥

Q (T2 X3 (a5 X6)X7X8
R

Full l \

Empty \ /_\

Almost_Empty \

Almost_Full // \\ /
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4 I FF 4.2 FIFO SC HS IP {5 5t

K 4-18 N FIFO SC HS £ 4-17 AR IBe & N i — R 5 BAE 6 .
[E] 4-17 FIFO SC HS 2 &

Options

Output Registers Selected Controlled by RdEn

Write Depth: |8 + | Write Data Width: (1-256)
Read Depth: & Read Data Width: 8 (1-256)

FIFO Implementation

® BSRAM O SSRAM O REG

Read Mode

@ Standard FIFO (O First-Word Fall-Through

Data Number

Write Data Num (Synchronized with Clk)

Output Flags

Almost Full Flag | Full-Single Threshold Constant Parameter ~
set 1 [F]a-7 Clear: 1 Ha-n
Almost Empty Flag | Empty-Single Threshold Constant Paramete ™
set. 1 a7 Clear: |1 2|a-7

[] ECC Selected (Supported for Data Width in 1-64 bit)

Generation Config

Wk 4-18 fis, EE 4-17 MECE S, &85 T4 D re HigBesed
Refztil, B 2728 % RAENn #54,  Pir CLisz B B0 S5 AN D B o HH 23 A7 2%
e — AN, B e — MRS — e M, MR
BN — AN BE 128 — N ER
4-18 FIFO SC HS IP B E/fFF

N SRS g g S pEp S Ep g Sy Ny

Data 1 XU X2 X 34X 5% 67X 8 X9 XIOX T 12)(I8 XX T5XT6 X1 X2)X

N N 4 \ /

RdFn / \

Reset I,

Voun (NI @D &5 &5 &5 € €3 & €5 & 45 & &5 & &5 @) 45 0 F

Q (X2 X3 X 4X 567

Full [

Empty )
Almost_Bupty \ / __
Almost_Full // \\_/
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4 I B 4.2 FIFO SC HS IP {5 S F¢

—

K 4-20 & FIFO SC HS £ 4-19 FiRIBC E N i — R 5 BAE 6 .
[ 4-19 FIFO SC HS 2 &

Options

[] Output Registers Selected Controlled by RdEn

Write Depth: |8 + Write Data Width: (1-256)
Read Depth: & Read Data Width: 2 (1-256)

FIFO Implementation

® BSRAM (O SSRAM (O REG

Read Mode

() Standard FIFO (®) First-Word Fall-Through

Data Number

Write Data Num (Synchronized with Clk)

Output Flags

Almost Full Flag | Full-Single Threshold Constant Parameter

set[1 [F]0-7 Clear: [1 la-n

Almost Empty Flag | Empty-Single Threshold Constant Paramete *

st 1 [Fa-n Clear:[1 [ 01-7)

[ ECC Selected (Supported for Data Width in 1-64 bit)

Generation Config

il 4-20 s, fEE 4-19 INECE S, &8 FIFO SC HS IP [ FWFT
#iz, HP First-Word Fall-Through, 7E FIFO RNIETIRER, ANEREBH L
fffefES, #BBARE NS Bsdeim B s gk b, Sufigehim
J& 2N a5 ON B A B
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4 WP 4.2 FIFO SC HS IP {25 %

& 4-20 FIFO SC HS IP e E /R Fr

MMM R R R R

Data L X2 Y334 X5 X6 X7 X8 X9 Y10y} 1112138 Y 14X 15X 16 1 2%

WrEn ——/I \\ //

RdEn / \

Reset JL

Woum L2 X3 X 4 )5 X6 X7 X8X7)6X5X4xX3Xx2aX1yo)trxe

Q 1 (2 X3 X4 )5 X 6 X 7) 8 (1

Full [\

Empty \ / N
Almost_Empty \ ) / \\_
Almost_Full / \_/

K 4-22 4 FIFO SC HS 7 4-21 Fios L & T B — IR B #AE 7~ 1]
4-21 FIFO SC HS ¢ &

Options

Output Registers Selected [] Controlled by RdEn

Write Depth: |8 ~ | Write Data Width: (1-256)

Read Depth: 8 Read Data Width: 2 (1-256)

FIFQ Implementation

® BSRAM (O SSRAM (O REG

Read Made

(O Standard FIFO (@ First-Word Fall-Through

Data Number

Write Data Num (Synchronized with Clk)

Output Flags

Almost Full Flag | Full-Single Threshold Constant Parameter =
sec[1 Fa-n Clear:[1  [2]a-7

Almost Empty Flag |Empty-Single Threshold Constant Paramet: *

s [1 [Fa-n Clear: [1 Ja-7n

[ ECC Selected (Supported for Data Width in 1-64 bit)

WK 4-22 fios, 7£K 4-21 WBECE S, &% FIFO SC HS IP [ FWFT

IPUG760-1.2 23(34)




4 WP 4.2 FIFO SC HS IP (£ &1t

s, HAEF S I0AE, B FWET BGR R FIFO [0t 4R 2517 — &
Pt
[ 4-22 FIFO SC HS IP ft &R R

a Uy uyuyuyyyyyyuyyyrye
Data 1 XL X2 X3 X 4) 667X 8)9 XI0X Y1218 XY I5XI6 1 X2XsxX
WrEn ——// \\ / /
RdEn / \
Reset JL
Woun L X2 X3 X4 X5 X6 X7 X8 7X6X5X4X3) eI oxixezy)s
Q (. 1 (23X aXs5Xe6X7X 18 X1
—
Full
Empty \ \
Almost_Empty \ ) / \\_
Almost_Full // \\_/

K 4-24 & FIFO SC HS £ 4-23 AR IBCE I I — %25 BV R 6 .
4-23 FIFO SC HS ¢ &

Output Registers Selected Controlled by RdEn

Write Depth: |8 > Write Data Width: (1-256)

Read Depth: 8 Read Data Width: 8 (1-256)
FIFO Implementation

@ BSRAM (0 5SRAM (O REG

Read Maode

(O Standard FIFO ® First-Word Fall-Through

Data Number

Write Data Num (Synchronized with Clk)

Output Flags

Almaost Full Flag | Full-Single Threshold Constant Parameter =
B B a-n T [

Almost Empty Flag | Empty-Single Threshold Constant Paramete ~
Set: an-n Clear: |1

[] ECC Selected (Supported for Data Width in 1-64 bit)

Generation Config

K 4-24 Fios, £ 4-23 WBECE S, %3 FIFO SC HS IP 1) FWFT
W,  HAE B B AT Re A ae s h], E¥ FWFT #20F FIFO 1%
BIeFA—, HEFFEMEIEHALD biE, AL EREmEH T

IPUG760-1.2 24(34)




4 W 4.2 FIFO SC HS IP {5 5 ¥

Bt
[ 4-24 FIFO SC HS IP B E R FF
e SN g S S SNy N
bt E5 ©5 63§ €3 3 &5 3 £ €1 619 §5) (3 60 65 61 65 €5 o
WrEn ——// \\ //
RdEn / \
Reset JL'
Wium L2 X3 a x5 X6 (7 X8y 7 X 6x5Xa 3 2 1xXoX1¥2
Q (1 X2 X3 X4 X5 X 6X7) 8
Full I _\
Enpty \ / |
Almost_Empty \ / \\_
Almost_Full // \\_/
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5 FIFO HS/FIFO SC HS IP it &

5.1 FIFOHS IP it &

FIFO HS/FIFO SC HS IP it &

7E Gowin =R A, ) aliEd S ER: “Tools”, Ja3h IP Core
Generator T.E., 5¢piEHIACE FIFO HS IP 5 FIFO SC HS IP. FIFO
HS/FIFO SC HS IP o & 5t i A A S50 B an F Biridt

5.1 FIFO HS IP i &

FIFO HS IP it & i 4R RIR BB BHIR. Fin.
5-1 FIFO HS IP Bt E R EH

W IP Customization

FIFO HS

= Datjag)

= Wik

et

—»

x

itk
5 7]

General

Device: GWINZ-1 Part Number: |GWINZ-LVIFN32C6/I5

Create In: [Jsers\wangkai\Desktop\fifo sc hs madelsim\fifo sc hs\sr\fifo_hs| | ..

File Name: Module Name: |FIFO_HS_Top
-

Language: |Verilog + | Synthesis Tool: |GowinSynthesis
Options
[ Output Registers Selected Controled by RdEn 2
Write Depth: |2 - Wirite Data Width: 1 [2] (1~256)
Read Depth: |2 < Read Data Width: 1 (1~256)

FIFO Implementation

@ BSRAM () SSRAM (O REG

Read Mode

@) Standard FIFO (O First-Word Fall-Through

Data Number

[ Read Data Num(Synthronized with Read Clk) [] Write Data Num{Syntht
[J En Reset Reset Synchronization
Flag Control

Almost Full Flag | Full_Single Threshold Constant Parameter +

set:[1 3] (1) dlear: [1 E t~1)

Almost Empty Flag | Empty_Single Threshold Constant Parameter ~
set:[1 [ a~m) Clear: |1 2 (1~1)

[ ECC Selected(Support for data width in 1-64 bit)

Generation Config

Disable 1/0 Insertion

v

< >

Cancel Help

IPUG760-1.2
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5 FIFO HS/FIFO SC HS IP it &

5.1 FIFOHS IP it &

%= 5-1FIFOHS IP it ERESH

SHAHK

Eitipay

w*HE

Target Device

File Name

FIFO HS {44 Fk

Module Name

FIFO HS H T JZ A EL 44 FR

File

Create In

FIFOHS IP
Model 7= 4 i m]
TR RIS IR
4717 15 H

Block SRAM

FIFO

. Shadow SRAM
Implementation

LUT

fic & 1 F Block SRAM.
Shadow SRAM. LUT

Write Depth

5 ERIRE

Write Data Width

5 H AL

=

Read Depth

PR R

Read Data Width

(B €A

i

% FIFOHS IP
Y CYN A€
JEANE T3k 4
#5%E%, Read
Data Width H3)
THEAT Write
Depth x Write
Data Width /
Read Depth,

Options

Standard FIFO

bR FIFO

Read Mode
First-Word Fall Through

FWFT FIFO

FrdE FIFO $2 [
J B bR S I
J¥, FWFT FIFO
AEREA B
REfE e, Haks
UNGUE S &
A i A
5o 2 [ e
e e 2
5N HoAth 2
.

Read Data Num

FHHEEH

A7, 3

Wnum,

Write Data Num
Data Num

B A H

AN, 3 0

Rnum.

En_Reset

fERE = AL

fERERT, 5% H
B, Wi
WrReset.
RdReset.

IPUG760-1.2
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5 FIFO HS/FIFO SC HS IP it &

5.1 FIFOHS IP it &

b, L} ZH TR Eiiip e
En_Reset A%k
J&
Reset_Synchron
Reset_Synchronization [A— AL ization A%k,
TR, ol —
ANEAL, BN
Reset,
- A, S84
Almost Full Flag & Y AV e R, B
Almost_Full,
Full-Single Almost Full Flag
Threshold FRAS P R E R, AR | AR Full-Single
Constant B, Set HiL Threshold
Parameter Constant
Full-Dual Parameter.
Threshold s R, 5% | Full-Dual
Constant i, Set. Clear 3. Threshold
Almost Parameters Constant
Full Flag ) - e ——| Parameters.
Full-Single BNAS P PN BB, AR Full-Single
: A
Threshold Input | B, #hndmA Threshold Input
Parameter AlmostFullTh.
Parameter.
PN E, A | Full-Dual
Full-Dual N .
LVERE YN Threshold Input
Threshold Input
AlmostFullSetTh. Parameters AJ |/
Parameters :
Flag Control AlmostFullCIrTh. ik—,
Set VHE 1 BME D PR R B RAE,
Set H4%.
Clear SRV LN BEFEXUH BB,
Set. Clear 1%,
~ A RS, a4
Almost Empty Fla LS R E T RE
pyag FERE RN Almost_Empty.
Empty-Single
Threshold AR ERE, A
Constant i, Set HiK.
Parameter
Almost e Dual
Flag Threshold RS B XUE ERE, A
Constant i, Set. Clear H%%.
Parameters
Empty-Single AL A BIE, A2
Threshold Input | i, A
IPUG760-1.2 28(34)




5 FIFO HS/FIFO SC HS IP it &

5.1 FIFOHS IP it &

pril S E IR H/E
Parameter AlmostEmptyTh.
= § MNP AI ‘ﬂz s
EmptyDual | DA FEIBARIEL, 4
LVEEEIE PN
Threshold Input
AlmostEmptySetTh.
Parameter
AlmostEmptyCIrTh,
o RS A
Set 4:1%_ 1 IEEHE Set ﬁ?&,
— HEHEUUH B
Clear 2 0 BfE Set. Clear H%{.
Data width
1-64bit I H 4,
ECC Selected ECC Diie X
e st
ERROR.
A R, Hlls iR
—/ A AR
BSRAM it %t
I 5 B R b
Bl HAER . 4
Output Register
Output Register Selected 4 HH 2 74 T fEREFTH RS, XA
IS 5] E Bl 2 24
Output Register
fiiRe RIS,
7 Vo A2 IR 21
HH ZE R, 8 G KA
B AR B -
Output Register
Controlled by RdEn i %2 RAEN 54 Selected A #
Cipri
!
o JFI ECC Myt ® i8R 9N T4 T 64 £
o IR R RCE A R 42 A 5 B, A UG B AN 5-1 PR .
Read Write check on RAM Ijfig & Rj 1k RAM [{i2 5 M5, HART & E FPGA B¢
Synplify Pro {1 Fi F-fift -
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5 FIFO HS/FIFO SC HS IP it &

5.2 FIFO SCHS IP i &

52 FIFO SCHSIP B &

FIFO SC HS IP it & S i3k 5-2 Fiawo

[E 5-2 FIFO SCHS IP Bt ERH

| % 1P customization

FIFO SC HS

= Data[0:0]

= WrEn

Reset

Almost Empty

Almast Full

Qle:0]

Empyy

Full

-

.

-

—

=

General

Device: GWIN-1 Part Number: |GW1N-LVIQN32C5/14

Create In: [CA\Users\wangkal\Documents\fpga_project d\sre\fifo sctap | |

Language: | Verilog ~ | Synthesis Tool: | GowinSynthesis
Options
. S
[ Output Registers Selected Controlled by RdEn
Write Depth: |2 ~ | Wite Datawidt: 1 [F] (1-259)
Read Depth: 2 Read Data Width: 1 (1-256)
FIFO Implementation
@® BSRAM () SSRAM O REG
Read Mode
@® Standard FIFO (O FirstWord Fall-Through
Data Number
[ Write Data Num (Synchronized with Clk)
Output Flags
Almost Full Flag | Full-Single Threshold Constant Parameter ~
se[1 Ela-u Geari[1 -
Almost Empty Flag | Empty-Single Threshold Constant Paramets ¥
st 1 Ela-n Cear:[1 2011
[] ECC Selected (Supported for Data Width in 1-64 bit)
Generation Config
Disable I/Q Insertion
v

Concel | [ rilp

IPUG760-1.2
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5 FIFO HS/FIFO SC HS IP it &

5.2 FIFO SCHS IP i &

# 52 FIFO SCHS IP R ERES %
wo | BH ik ik
File Target Device - -
FIFO SC HS TiZ | -
Module Name .
T A4 PR
_ FIFO SC HS (44 | -
File Name
i
FIFO SC HS IP Model
Create In - FEAE N AT IR R RN
FHHTHH -
ti i 4t Block
Options Block SRAM TEf# M’A‘JEE ]
SRAM =L
FIFO i 2 4
.| shadow SRAM FREMEAHR |
Implementation Ram sZ3i
Ut frhsitah _
Registers S}
Write Depth IR FIFO SC HS IP Bik'H
¥ =it [RR VIR FEF 3
Write Data Width S (C/EI A ;\iﬁigﬁ%gf&
B T AR B AH
‘f\t'” c'/—\» == Jb X
Read Depth LR IR T i, FE4E Read
Depth 1 Read Data
. - . Width, shET Wri
Read Data Width TR T dt EZJJ.#$ fite
Depth #l1 Write Data
Width.
FrifE FIFO 218
" PRAEE S BT, FWFT
Standard FIFO i FIFO e .
b FIFO i 754 15 f
RefE's, #SBEAN
Read Mode ,:1 j 5 " ”
BN e
) gk b, SfdReL
First-Word Fall Through | FWFT FIFO A 2 =N
1 At 548
Write Data Num . B, i
Data N ] E
ata ium (Synchronized with CIk) pEE Rnum.
Full-Single Almost Full Flag A %4:
Almost s s L .
Outbut Flags Eull Threshold A E BB | Full-Single Threshold
P g Fla Constant fE, BRI, SetHRL | Constant Parameter.
g Parameter Full-Dual Threshold
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5 FIFO HS/FIFO SC HS IP it &

5.2 FIFO SCHS IP i &

I ZH Eiiip e
Full-Dual Constant Parameters.
5235 XU E .
Threshold e 4:1?5& i Full-Single Threshold
Constant f ﬁgﬂ f’ Set, Input Parameter .
Parameters ear 1 x Full-Dual Threshold
Full-Single Input Parameters 7] /U
Threshod | FVASEIREAR | g,
Input 18, AR, Bk
A AlmostFullTh
Parameter
Full-Dual B - A N
Threshold i, B #inFEA
Input AlmostFullSetTh.
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