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10 PDS # {4 FIFO 77428 IP Bt B A F

TREYRRS
FHRA SRR

=z - (5,05
TI~FBk

ot

FIFO (First In First Out), RBiJei#tsatti. FPGA B ASIC "4 H 2K
FIFO — 48 B2 0 Bl A7t oA Je i e R Re R 1 — N A7 4%, B T4
P ZAT B ml BRI B, e 5l A7 g 1 X A A AR 1 S 1
hEZe, IXAEAE AR RAR T T, (HER SR R BRI 5 ONEE, T A A
. HEHE I H A S A B TE R, AR B A i 25 SR PT DA ph bk
LB B E S N AN E B

ARBERATHME A FIFO FIEREAR I LA 8 FIFO AFI3HE, K
KZE A48 Pango FIFO IP #Z% 4 772

10.1 FIFO #E3=40iR

10.1.1FIFO &1y

FIFO MBS I o R A PIELM . B4 FIFO ([ FIFO) FIXUR
B FIFO (5320 FIFO). HLEF80 FIFO BA — B8t GREILH— I8 HA,
KL T S NG 5 B EER 2 AR XA B i B AR AT R, T i 5 R A
A RAEIXABEE 5 1) EFHE R E N AT R, RIS 8 FIFO MR % N i
HAE 5 A R IXAN B S 1. T ZE XU B FIFO S5 #H,  '5uity ATz 1143
AL B, BT 5 EMOCHE SR FED T SR wr_clk 1, A S5ik
FHI IS 5402 [R5 Tt 4 rd_clk f9. T T B2 XU b FIFO F B AAAE AT P
SIS R S 1 I B AT R A

10.1.2FIFO M35

(1) I8k FIFO:
BB FIFO % T W EWEAC H. #ltn, & FPGA [I#EH] N WML 2%
BEER ) — 7 AR RS BUE, B 55 N\ FIFO 4, %RJ5 FELL UART & LR
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W BRI IE 2o B TR B 1 B s BB W RRAR TR, AR IR AN 2 I % #
R s, WAL AR A SPL 82 LM, FPGA LA 2M 1) SPI ##f 1%
HMAZAR KA HEHC 20 N, SRJE B 9600 (YA IEIE MRS H 2. (A
N 2M B S Rz R TR T 9600 [FURRFR, DRI 75 B0 M AR AR PR AE B (1)
B e S FIFO SA7Ek, ARG UL O BiR R e kit %, X8, H
T T A (13 BRI B 1 0% a2k 2 mT DA 20 - [R) — /N B, R ke ]
DA FH B b 25 ¥4 ) FIFO SR SEEL LI fE .
(2) XU FIFO:

WU Bl FIFO 1 — AN SR R A e e D EAR MUk, BTl e P50 =2 48 40k
F1% A 325 i AZ WA i 43 T A FH A () (R RT3 o A FH XU 8 FIFO BE A% K A [ B 4 4k
H R A0 B R R IR B IR R Go b . B, fE— il RIE RS, SE
YUK = ADC SRR HdE @ T IR LR &% 2] PC Hl. ADC HIRFER! £
(CLK 1) H AT HBUHI S =42, WEnd ADC KRS 2 B E i w2 [R5 T-1%
CLK1 K855, 7£ FPGA W, W FPGA TAEH I (CLK2)/2 H 7 e
O I EBUHER A, ) CLKT AT CLK2 2 S AN Rl R i e, A7 ] )
SR AAAAL A LIRIIEE &, 40 CLK1 5 65M, CLK2 4 125M, A miAGE
fiTH 125M R BHER S 65M MR R, BN E BdR R F AL, 7
KA FE HR 2 W DAL HE AR o) A A I — R A ) A, Bl DA Bl vl DA —
AN B4 XU Bh 456 B FIFO AT S5 B ik

10.1.3FIFO % =%

1) FIFO (5. B FIFO — ki S B E AR 47 5

2) FIFO HNASE: TR FIFO T LAfEE 2 DA N A7 3R (iR ve e
N .

3) JFikr&: FIFO CiEuk E5 A | FIFO HPR S RERIE I — ME 5, LU
BHIE FIFO 'S A E 4k 215 FIFO 'S B0 imiy it Rt e

4) Fhp&: FIFO B8 E2 0 i1 FIFO KRB BE R —MES, B
FHIE FIFO M E 4k 22 A FIFO Hisz th 5040 1 3d il J0 RO 2 e

5) PEEBh. SRR RTIEAE AR, £EEEN I I R I LR

6) HIBh. HERAEFTIEAE N, RN BRI ORI NS HE

10.1.452¥R FIFO 5

§ H FIFO =28 P ohae vt = B =Rzl 7 0.

Ji%#: https://xiaomeige.taobao.com BT Rk .
WWWw.corecourse.cn

B2 http://www.cnblogs.com/xiaomeige/

PR



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

N#35F FPGA EBA SR BEE T 3R
+33 F3E- 3wy FPGA I =n K 862D FFEIR I FEHARX=TL—TR

SRR PRYE TR H CH5 FIFO B8, 44T FIFO MIThfEH Rk T
SR, AT DU A A s

55 s SONAE S = 7 IR TR TP A%, b TP 4% LIRS ) 7 R 4L,
RERG PR N B P R4, 4 F X FIFO ThAEA Rk T oR I, AT DR L IR
Tl EE AT B, DUER E QR RAE T K.

5 =M XONEH PDS AR LR % 9% FIFO IP #%, A 70T, PDS #
PRy Pt 7 R B AG A N7 (8 P 6 FIFO % A S oM G5 i # AT i &
B T1% FIFO IP #% O &8 1 7 R/ i H Fr i M Fr A Thiae, BRIGrE Rttt +F,
HEFE{# Fi% FIFO IP ¥ T RSt .

10. 22 FF it

¥k PDS THE, EfESEHAERLILESRE “Tools” A5 Hii  “IP Compiler”
I, 10-1 fros.

Tools aindu:rw Help

J User Constraint Editor (Timing and Logic)
Physical Constraint Editor (Post-Map)
Route Constraint Editor

5§ Design Editer
Power Calculator
Power Planner
35N Estimator
535N Rnalyzer
Inserter
Debugger

Configuration

2]

10-1 “IP Compiler” TITi

A B 10-1 “IP Compiler” T ) “IP Compiler” JG4xBk#E K 10-2 T iH .
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I:I Module
- |:I Memory
—[_] Distributed RAM
| imt Distributed FIFQ (1.2}
dnk Distributed ROM ({1.3)
EEI: Distributed Shift Begister ({l.3)
EEI: Distributed Simple Dual Port BAM (1.2)
EEI: Distributed Single Port BRM (1.2}
= [Z1 DRM
juf CEM Based Dual Port REM (1.§)
Jnk DEM Based FIFO (1.§)
Juf CEM Based ROM (1.5)
EEI: DEM Based Simple Dual Port RAM (1.&)
EEI: DEM Based Single Port ERM (1.5)

K 10-2 FIFO %!

2B 102 1, AT LR A PR FIFO TP o] AMIESRATER A, —Fi 2
Distributed FIFO (7347 L FIFO), % — /& DRM Based FIFO(Z& T DRM ] FIFO).
Distributed FIFO & %8¢[A 6113 T FPGA Fr W B B0 TP S Ay Bt e BN 1)
ZER, At B 2 AR AR B Core JIT 5 FH ) FPGA A —FF

ymbol . .
Distributed FIFQ 1.2 Logos-PGL22G-MBG324--6
Options
Address Width 4 [4:10] Data Width 4

FIFO Type ASYNC FIFO
Almost Full Numbers 11 Almost Empty Numbers 4
Enable Write Water Level Enable read Water Level

Enable Output Register
vr_data[3:0] —H

bfull Reset type ASTNC

wr_en—H
wr_clk—H

wr rst—H —*zrd data[3:0]

[*almost full

rd_en—H [—*cmpty
rd clk—H
- —*almost empty
rd rst—H% -

Kl 10-3 Distributed FIFO IP 5t

EE 10-3 FEfLLEH “Address Width” (kA7 58), HbuhkA7 58 (1 63
& 4-10, B FIFO fEfl IAE A i KON 1023 INMEfE T, 1 HiZ FIFO Bk
R IR R —

DRM Based FIFO IP &% T- DRM(Dedicated RAM Module)E[ % F] RAM #H
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WitH) P, #iE X DRM 2B FHSZ8 FIFO IP % it. Logos %74
FPGA [f] DRM fmis 18K bits A IcIF HAEEHEMIZIEE N 2 1
9K bits ¥ 1 4™ 18K bits. 4> DRM #[fAE ¥ DP (True Dual Port, X{I1)
BRI S AR A A — 2, AR DAYERCE N SP (Single Port, HLIT) %
KBRS HIEA % —5, PAFEZAFH FIFO 3. DRM HRIE TR 7
1728 (IR). HtHZ 474 (OR) PLK Core Latch, iXf#if4 DRM 2 Hcf i
A I H T BRI

EE 10-4 FEATE e ST 1 1 “DRM Based FIFO” %41, E#HA)
& “DRM Based FIFO” 1P #%. fEFRZE 2 “Pathname” 3EI0H [ 0] MELK 1P 2E
RS R, X BARFREOAR AR . AR 3 1 “Instance Name” &Iy 44
N “fifo”. &) Aditns 4 FH “Customize” #%4H7## N\ FIFO IP 2 ¥ ic & WL TH

Project Pathname E:\DEV\ziguangtongchuang\fifolipcore\fifo\fifo.idf e Proj Path
b
e Instance Name fifo e o
=~ 0 Module e symboL
0!
= I:I Memory
= (] Distributed RAM Hame DEM Based FIFQ

Jof Distributed FIFQ (1.2)
Version 1.6
JoF Distributed ROM (1.3) —

Distributed Shift Register
5 ﬁ Distributed Simple Dial Pﬂ[‘i i —— =il —rd
I e Information el Eu
d duF Distributed Single Port REM rst u
=i~ 23 DRM Part (PDS settings) Wr_en—¥ —*rd datal[l7:0]
Jok DRM Based Dual Port REM (1.6
" R - —
B DRM Based FIFO (1.6) 1 IR Logos wr_data[17:0] — rd empty
—
fak DRM Based ROM (1.5} T O wr_full ot emot
i DRM Based Simple Dual Port R almost full +— _SIRTY
dut DEM Based Single Port EAM (1 Package MBG324

Kl 10-4 DRM Based FIFO IP

A A 10-4 H1f) “Customize” FAHHEANE 10-5 77,
th Add P

IP E:/DEV/ziguangtongchuang/fifo/ipcore/fifo/fifo.idf is
generated.
Do you want to add it to thi roject?

Yes ’ No ‘

10-5 Add IP #%

Kl 10-5 HRREZ fifoidf XA, R AT B RZ SO k2
TAV TR . BN TP A VG 82 B TARR 2, Bbix B B s
Kl 10-5 B “Yes” $ZEIRIF . SRJE 8 fF<r B30\ DRM Based FIFO IP [})Z
HECE A, Wi 10-6 Pis.
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DRM Based FIFQO 1.6 LlLogos-BGL22G-MBG324—-6

DREM Resource Usage

‘ DREM Resource IType AUTO

Actual DRM Resourse Type DRMSE
The total used DEMYK is 1
The total DEM9K is 96

\/Q‘ir.efBead Port Use Same Data Width

FIFO Type ASYN FIFO 9

Enable Byte Write Byte Size Byte Numbers 1 [1:128]
Write Port
BAddress Width 3 e [5:=20] Data Width 5 o [1:1152]
Read Port
Address Width = [S:20] Data in Byte 1 [1:128] Data Width 2 [1:1152]

/| gﬂble Rlmost Full Water Level
Almost Full Numbers 252 [1:252]
v’gable Almost Empty Water Lewel

Almost Empty Numbers 4 [4:255]

Enable rd oce Signal
Enable Output Register
Enable Clock Polarity Invert for Output Register

Enable Low Power Mode

Reset Type ASYNC

&l 10-6 fifo . & L [

Kt fEoR T FIFO fAff s A TS S8, sk s, thkbhr s, L
AR

Fr% 1 ¥ “DRM Resource Type” (DRM ¥JHISH), —WHATBEEN
“AUTO” #8033k PDS % H 50k $% DRM #5287,

bR 2 W “Write/Read Port Use Same Data Width” (1525 ¥ A7 % 2 75— 50,
X BRI ZIRTFEAT Bk, Ak g, WATEARLLS F X 72X 5 N )
Bk A7 8 AR A7 e AT v BRI

PREE 3 1 “Address Width” (Mihibfz%8), Huhibfr 98 evETEfEE 5-20, %
SLEGIRATBCE B 8, W FIFO f#4i#t IAE M A 50N 255 IMEf# G

FR%E 4 W “Data Width” ($¥afi%e), 1R T FIFO fAfifdef bl (F7 %
BI6) ARE BRI AL, TARYE PR H 75 5RAE 1 623 1152 A1 [AUE ik
i€, IX IRATBE Y 8:

Fr%: 5 1 “Enable Almost Full Water Level” : &5 FECE AL wr water le
vel 155, fiife wr_water_level 155 7] LIS by VA0 #EAT 1144
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Fr%: 6 1 “Enable Almost Empty Water Level” : & 7GE B A wr_empt
y_level 155, f#igE wr_empty level 155 AT LGHsEu H B8 4T 1140

FEAR TSI X FIFO TP i B ENF i E, EK 10-6 Hritf — L ER
WEKAIN, 0: “Enable Byte Write” (ff ¢ Byte Write ZHAE), VLT AHAL
BNEE . YA i T T B “Byte Size” (FHALTE, FAIALTE AT LR E
98 8. 9) Fl “Byte Numbers” (ZHANED #ATIHE. M+, UBEANEHE
/& 32bit, “Byte Size” WHE N 8, MAMTHEE 4 MEMRET. XMIRETS
BINEE S AL N R R IR n . WERP AR, 4 we[0]F 2, <
BIANEAERIAC 8-bit AR HFrHEE: T2 we[31H RN, R ANEdE 1)
& 8-bit 5 A F| Hbrthbl; AZAFH Byte Write Thfg, PREFERIAAR 21k

* 1 fERe1E 5 S AEEE S AL RO R
WE[3] WE[2] WE[1] WE[0]
31 (30 |... |24 |23 (22 |... |16 |15 |14 |... |8 7 6 ... 10
Almost Full Numbers: FCE FIFO Almost Full N4, ¥ B N1%1% 05 T i
VPR KE, AL AME, REFEOIA 252 WA R,

Almost Empty Numbers: AL & FIFO Almost Empty N, W& NIZIEDG
8 27 A9/ ME, ARSEI AL E, RIFBARDTT,

Enable rd_oce Signal: A E£#E rd_oce (Ml FaiEmD) 5, W
AR E Y R T DA AL b R S Y SRS E T a2 T s P A Tl s R e b A I
SRR R IE TR, AR R AL ATEMEERE S, REFEAA
F a3 .

Enable Output Register: % ZF A asik . WS 2%k T “Enable Output Re
gister” {55, BEARSECEARD RN FIERE, (Hax {5 i 8dE R, X
KT FATEDT B & H rh BTS2 (5 5, Pt DLAS SR 30 R A AR B BAAS
a3 .

Enable Clock Polarity Invert for Output Register: PC B 1525 G8 % [ 4 H
B S IR B, S S B S 1 A P A S e AR PRI, A 2 ) g T A e g 1 A A
17 (Enable Output Register), P DAASZIGIREFERINAH 4k

Enable Low Power Mode: FCE &M {TREMIKINFEAL, ARLIAFTFELE
BURIIFERRE R, AR SEIS R FFERAN A H ik .
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Reset Type: BB &A= : "ASYNC"FHE A, "SYNC"[FHHE AL,
"Sync_Internally "8 S AL [FIE B, ARSI IR FFERIE DT ASYNC" 7 2 H AL
RBEO -
EAFER LN FIFO M URAES T fdafline 2 5, S8diAh
K, AT AL G QR I SR AT AR
DRM Based FIFO

dok LI LFLILTLTL
current_rden
L

rd_en

rd dada  previous data)  current data

Kl 10-7 fifo BAH G H) TR

ARSI TR T FIFO IP O FEIFEE 52/, P RATHE
10-8“Customize IP” & H &£ F/AK  “Generate” #2400 A] .

E’: Customize IP - DRM Based FIFO (1.6), Instance fifa *

DJ, Generate M % @

Output

ymbol & X

DRM Based FIFO 1.5

DEM Resource Usage

Logos-PGL22G-MBG324--6
DEM Resource Type AUTO

LActual DBEM Resourse Type DRM9K
The total used DBMY9K is 1
The total DRMOK is 96

~/| Write/Read Port Use Same Data Width

FIFO Type ASYIN_FIFD

wr_clk—H
Wr_rat —H
wWE_en—H
ir_data[7:0] —H
we_full +—

almost_ full +—

b—rd_clk
pF—rd rat
F—rd en

—*rd data[7:0]
—*rd empty

ralmost empty

Enakle Byte Hrite Byte Size Byte N

Write Port

Address Width & [5:20]

Read Port

10-8“Customize IP”% K

Data Width &

AR 10-8 H ) “Generate” 124, #HEAK 10-9 ftin. £k, FIFO IP #%
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Pic B

Save Log... Find < > C

IP Generator (Version 2021.4-SPl1.2 build 96€43S5)

Check out license ...

License checkout: fabric_ipc

Compiling architecture definition.

Compiling verification operator library.

Start generating at 2023-02-08 15:59%

Instance: fifo (E:\DEV\ziguangtongchuang\fifo\ipcore\fifo\fifo.idf)

IP: DRM Based FIFO (1.6)

Part: Logos-PGL22G-MBG324--€

Create directory 'rtl' ...

Copy 'rtl\ipml_ fifo_ctrl vl _3.v' to 'rtl' ...

Copy 'rtl\ipml_fifo vl _é.v.xml®' to °'rtl' ...

Copy 'rtl\ipml prefetch_fifo vl _é.v.xml' to °'rtl' ... ¢
Copy 'rtl\ipml_reg fifo vl _0O.v' to 'rtl' ...

Copy 'rtl\ipml sdpram vl _€é.v.xml' to 'rtl' ...

Compile file 'rtl\ipml sdpram vl _é.v.xml' to 'rtl\ipml sdpram vl _€_fifo.v'
Compile file 'rtl\ipml fifo vl_6.v.xml' to 'rtl\ipml fifo vl _6_fifo.v' ...
Compile file 'rtl\ipml prefetch fifo vl _é.v.xml' to °'rtl\ipml prefetch_ fifqg
Copy 'ipml fifo wrapper vl é.v.xml' ...

Compile file 'ipml fifo wrapper vl é.v.xml' to 'fifo.v' ...

Found top module *'fifo' in file 'fifo.v'.

Copy 'ipml_prefetch_fifo_wrapper_vl_6é.v.xml' ...

Compile file 'ipml prefetch_fifo_wrapper_vl_é.v.xml' to 'fifo_prefetch.v'
Copy 'ipml_ fifo_wrapper_ vl _3_tb.v.xml' ...

Compile file 'ipml fifo wrapper_ vl 3 _tb.v.xml' to 'fifo_tb.v' ...

Create template file 'fifo tmpl.v' ...

Create template file 'fifo tmpl.vhdl' ...

There are 4 source files to synthesize.

Synthesis is disabled.

Done: 0 error(s), 0 warning(s) — y

B 10-9 FIFO IP /it B s 1)

IP B E RG22 A H I 10-10 FIFO IP MU SO, T REk
7 Z B IX L B 2 A A AR -

“t Summary Project Directory fifo tmpl.w* X

1

2 fifo the instance name |

3 .Wr_clk(wr_clk), f/ input

4 .WE_rst(wr_rst), /f input

=] .WE_en(wr_en), ff input

& .Wwr_data(wr_data), f/ imput [T7:0]
T .Wr_full (wr_full), /{ output

8 WX water level (Wr water lewvel), F/ output [B:0]
9 .almost_full (almost_full), // output

10 .rd_clk(rd _clk), /f input

11 .rd_rst(rd rst), /f input

12 .rd_en(rd en), // input

13 .rd_data(rd_data), /f output [7:0]
14 .rd_empty(rd empty), /f output

15 .rd water_ level (rd water level), f/ output [8:0]
16 .almost_empty (almost_empty) /f output

10-10 IP FIBI4b AR SO

B 1P AZ B B SRR H s A T o< ], iR 8] Source THMR, WK 10-11 .
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Navigator

-2} Constraints

- [=' Simulation

K 10-11 Source MR

B 10-11 BT T Sk AR W) fifoddf SCAF NS AL E, A LU
fifo.idf #% FA MU, M 10-12 PESL TR ALE, 17T fifo.v S0,

4l PGL22G-6MBG324
== Designs (1)
. B-P fifo (fifo.idf) (1)

= V) U_ipml fifo fifo - ipml fifo vl _6_fifo (ipml_fifo_v]
(V) U_ipml_sdpram - ipml_sdpram vl_6_fifo (ipml_sdprg
V) U_ipml fifo ctrl - ipml fifo ctrl vl 3 (ipml_fifq

10-12 IP #Z A& i s

B84y fifo.v XAEREINE 10-13 Arn, = ZH A FIFO IP, FRATAT DLIE %
Kl 10-13 g 40 2 55 2598 FH FIFO 1P [y, s 2 EEEIE 10-10
HNA .
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E Summary Project Directory fifo tmpl.v

FEEETELTETTELE LTI E AR E LT E I EETEETEdriidiis

18 module fifo
(
wr_clk , [/ input write clock
WI_TYSt . [// input write reset
WI_en , [/ input write enable 1 ac
wr_data . [// input write data
wr_full , // output write full flag
wWr_byte_en . // input write byte enable

wr_water_level ’ S output write water lewve

rd clk , A/ imput read clock

rd_rst , [/ input read reset

rd en , // imput read enakle
rd_data ., /f output read data
almost_ full , // output write almost ful
rd_empty , [/ output read empty

rd water level , // output read water lewvel

almost_empty /f output write almost emp

)i
Bl 10-13 fifo.v SO 92
P, X T W T BCE XU B FIFO TP UL R Al {11 TP &N 5 e

10.2. 1405 T

BN RIEATCE— verilog JECHE, HAFR top fifo, AT HIuEE 51
FRANYERS PEARc T R, AR 1 2 AR H a2 4L FIFO 1P LA &2 PLL IP ARAS4n T :

module top fifo(
clk ,
reset_n,
full,
almost_full,
empty,
almost_empty,
wr_data_count,

rd_data_count

)5

input clk;

input reset_n;
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32 T 3R FPGA LIS AE

R B IE R IR

FEAR #FHIl BMEFAEL=ZTCL—H

output full;

output almost_full;

output empty;

output almost_empty;
output [8:0]wr_data_count;
output [8:0]rd data_count;

wire wr_clk;

wire locked;

reg rd_en ;

reg wr_en;
reg[9:0]counter;
reg[7:0] wr_data;
wire rd_clk;

wire [7:0]rd_data;

pll pll (
.clkinl  (clk),
.pll_rst (~reset_n),
.clkout® (rd_clk),
.clkoutl (wr_clk),
.pll lock (locked)

. almost_full (almost_ full) ,

// output write almost full
. rd_empty (empty) , // output read empty

)s
fifo fifo
(
. wr_clk (wr_clk) , // input write clock
. wr_rst (~reset_n) , // input write reset
. Wr_en (wr_en) , // input write enable 1 active
. wr_data (wr_data) , // input write data
. wr_full (full) , // output write full flag 1 active
. wr_water_level(wr_data_count) , // output write water level
. rd_clk (rd_clk) , // input read clock
. rd_rst (~reset n) , // input read reset
. rd_en (rd_en) , // input read enable
. rd_data (rd_data) , // output read data
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. rd_water_level(rd data count), // output read water level
. almost_empty (almost_empty) // output write almost empty
)s

always@(posedge wr_clk or negedge reset_n)
if(!reset_n)
counter<=0;

else if(counter==10"'d1023)
counter<=0;

else

counter<= counter+l'bl;

always@(posedge wr_clk or negedge reset_n)
if(!reset_n)
Wr_en<=0;

else if(counter<=255)
wr_en<=1;

else

wr_en<=0;

always@(posedge wr_clk or negedge reset n)
if(!reset_n)

wr_data<=8"'hff;

else if(wr_en)

wr_data<= wr_data-1'b1;

else

wr_data<=wr_data;

always@(posedge wr_clk or negedge reset_n)
if(!reset_n)
rd_en<=0;

else if(counter>10'd511)
rd_en<=1;

else

rd_en<=0;

endmodule

AT LAE H AR FIFO 1P R B MSIH R, 225108 wr clk C5Rf4R) Fl
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rd_clk G, b wr clk BB 8 HIE G RS BP0 20ns, rd clk A
b #i@E S PLL IP 724 —/ 25MHz OB (B AN 40ns). BT rd_clk 16
JEE wr clk FIHARD 2 %, FTLA rd_en $i s BOBS (R BE A0 wr en 37 = i) (]
(1) 2 54 ek 5 N R 3258 .

f /] PDS # BT N AT i MR B R A Hw LRSS G, 1%
FER R EE T R N BB A 4 S 1 EIRIA T . BN —A FPGA HE@ 58
B R, PiERTT R DA D), X —BRE %0 5] R & AT 5#H H E
Mo

10.3Rh €138 K A Bk

R T I B 5 IR S, AN A B U 440N top_tbove K
ATmr Dt 45 B o5 SoRxTiZ 1P #h ATk, & R ) {EE I 7% 8 X define BN
20ns. HAAAIGUIT:

“timescale 1ns / 1ns
“define CLK _PERIOD 20

module top_tb();

reg clk;

reg reset_n;

wire full;

wire almost_full;
wire empty;

wire almost_empty;

wire [8:0] wr_data_count;

wire [8:0] rd_data_count;

reg grs_n;
GTP_GRS GRS_INST(
.GRS_N (grs_n)

)3

initial begin
grs_n = 1'bo;
#50000;

grs n = 1'bl;
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end

initial clk = 1;
always #( CLK PERIOD/2) clk = ~clk;

initial begin
reset_n=0;
#21;
reset_n=1;
#2000000;
end

top_fifo top fifo(
.clk(clk) ,
.reset_n(reset_n),
.full(full),
.almost_full(almost_full),
.empty (empty),
.almost_empty(almost_empty),
.wr_data_count(wr_data count),
.rd_data_count(rd_data_count)

)5

endmodule

testbench ARG HI4L T —4> GTP_GRS #i#k , GTP_GRS &— 2R E A
B, f£ FIFO (3 RAM IP H i T X2 REA, FrUMEH T FIFO 83
RAM 1P SO0 EARAD Bk 75 ZX4 GTP_GRS #EBBH Tk, NIREEE
i H 2R
AR AT X IRATA BB, (i EBIE ] 10-14 s
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171 fifo.fde SCHF. XUt vT PAFT FF L0 S04
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