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13 PDS B4 RAM 72428 1P EC B FfEH

TREYRRS
FHRA SRR

= =T
BT

RAM 932 LA 42 Random Access Memory, BPRAALGIR GG, & ¥ VAlE
A3 5 NAE— 423 B8 AT, AT VARLET AAE — 45 52 b ik o 8 il 2
P, L :ERELHGHIME RO, RAM 2Kk GKALF RAL T AT T A2
FEAMT MR, EHERE,

13.1 SKEGAESS

AREERATEXT PDS A4 ) RAM IP #% 34735 Bk,  FF 1 RE 44
“DRM Based Simple Dual Port RAM ” TP #% 14 FH J512 .

132 TFERL

Bk PDS THE, BB/ srt Bik$E “Tools” A5 Hdi “IP Compiler” ik
W, 4nf 13-1 A

Tools aindmi Help

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

5§ Design Editor
Power Calculator
Power Planner
55N Estimator
S3N Rnalyzer
Inserter
Debugger

Configuration

(2]

13-1 “IP Compiler” Tiifi

s 13-1 1) “IP Compiler” Ja<xBk¥5 & 13-2 T . @kl 13-2 fros
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Memory IP 43 NP F, —Fhi& “Distributed RAM”, 5—Fl& “DRM”.
“Distributed RAM” 1P f£ 250 [FI G2 T FPGA 7 W BRI IP, &R T
4R 5| FPGA 728, F P Al LUl /A w PDS B4F52 kTP B i fic B A A= i
“Distributed RAM” IP 3,5 DL N FH.5f IP:

1. Distributed FIFO: 44 FIFO;

2. Distributed ROM: 4347z, ROM;

3. Distributed Shift Register: 734 SAS AL %5 1725 ;

4. Distributed Simple Dual Port RAM: 4347 ] 5. X i I RAM;;

5. Distributed Single Port RAM: 437z . ] RAM;

“DRM” 1P iHiid % DRM 2%t F S£ 3 RAM/ROM/FIFO 4§ 1P ¥ it,
“DRM” 1Pt % AR JoFf 1P:

1. DRM Based Dual Port RAM: Z£F DRM X 1 RAM;

2. DRM Based FIFO: &7 DRM [ FIFO;

3. DRM Based ROM: #£F DRM K ROM;

4. DRM Based Simple Dual Port RAM: T DRM [ i 5. X3 1 RAM;

5. DRM Based Single Port RAM: T DRM [{] .3t 1 RAM;

AR RATIE AT DRM (i 5305 1 RAM:

1- ([ Memory
- LI Tairibnred Ba ]

i Distributed FIFO (1.2)
Juf Distributed ROM (1.3)
EEI: Distributed Shift Begister (l1.3)
EEI: Distributed Simple Cual Port BAM (1.2)
EEI: Distributed Single Port RaM (1.2)
-
Juk DEM Based Dual Port REM (l.6)
Juf CEM Based FIFO (l.&)
Juk DEM Based ROM (1.5)

[l DBM Based Simple Dual Port BREM (1.6)
EEI: [CEM Based Single Port BAM (1.5)

Kl 13-2 RAM IP %257

ER 13-3 DU, HeEATSTEARZE 1 1) “DRM Based Simple Dual Port
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RAM” F24H, EFA)E RAM #%. RG22 F “Instance Name” &I fiy 44
N “ram”. FJG AR 3 HR “Customize” FZ40HE N RAM IP S 3BC B 7L -

Project Pathname E:\DEV\ ziguangtongchuang\RAM\ipcore\ ram\ram. idf ‘
Instance Name |ram e‘ (D) ”'}@Cu&r.omize e
1 Module .
D Memory
- [:I Distributed RAM Name BM Based Simple Dual Port RAM

ik Distributed FIFO (1.2)
gnk Distributed ROM (1.3)
5@: Distributed Shift Register (1.3) Vendor Pango
EEIZ Distributed Simple Dual Port RRAM (1.2)
5@: Distributed Single Port RAM (1.2)

= (1 DRM Part (PDS settings)
gnk DEM Based Dual Port RAM (1.6)
gk DRM Based FIFD (1.6)
gnk DEM Based ROM (1.5)

Version 1.6

Information

Family Logos

Device PGL22G

[l DOBM Based Simple Dual Port REM (1.6)

&l 13-3 IP k£
AE 13-3 Y “Customize” F4HBENE] 13-4 H71,

Yi] soa P

generated.
Do you want to add it t© is project?

o IP E:/DEV/=ziguangtongchuang/ ipcore/ram/ram.idf is

Yes Ho

13-4 “Add IP %

Pl 13-4 IR ramuidf ST AR, 1R FRAT 1R AR o #3813k
AT TRER . BENIEAS 1P A1 G 52 ZAE TR H B, BRI B a8 i A
13-4 Hff) “Yes” $ZAHBEIT] . SR HAHEN RAM 46 23 (S50 B 71
WK 13-5 frc. B RER T RAM fRfids T HE S8, BFsEdEfr o,
HhEAr B, WITBAN S, LUT 2l 4

Fr% 1 & “DRM Resource Type” (DRM &R , —MIRNTEE N
“AUTO” #i, BN B ik PDS # Ak H 20k #f DR Bz,

P2 2 1 “Write/Read Port Use Same Data Width” (1525 ¥ A 55 A& 75— 30,
X R RATZIRTIEAT B)ik, Ak g, WATEARSLLS X 752X 5 N )
Bk A7 AR A7 e AT v BRI

PR2E 3 “Address Width” (Muhbfz58), HuhbAz %6 8 &k 2 5-20, %
SLERFRATE R 8, W RAM FEAE G2 58 255 M7 57T

pr%E 4 f “Data Width” (BEAL98), AR T RAM s bt (F76k
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B0 A BRI T, PTARYE SEhR B 7 R AE 1 A2 3 1152 frz A=k
SE X BIATE N 8;

PR%F 5 H “Reset Type” (BA730,: BALTA—HHAH =M. "ASYNC"7H
S, "SYNC"[F6E AL, "Sync Internally "7 b B ALFEID RN, ASLIGIESE AS
YNC"BI 58 E A7 77 1

DRM Resource Type AUTO o

Actual DEM Resourse Type DRMYE
The total used DEMSK is 1
The total DEM9K is 96

»/| Write/Read Port Use Same Data 'Hidl:lo

Enable Byte Write Byte Size Byte Numbers 1 [1:128]

Write Port

Bddress Width & e [5:20] Data Width 2 o [1:1152]

‘ Enable wr_clk_en Signal

‘ Enable wr_addr strobe Signal ‘

Eead Port

Lddress Width & [5:20] Data in Byte 1 [1:128] Data Width @ [1:1152]

‘ Enable rd clk en Signal

‘ Enable rd addr strobe Signal ‘

| Enable rd oce Sig‘nal|

|Ena.ble Output Register |

Fna.ble Clock Polarity Invert for Output Register

|Ena.b1e Low Power Mode |

Beset type ASYNC

Enable Init e

13-5 ram fic & S

TEA TSI P RAM IP b DL R AR E, 7ERE] 13-5 Filh — e
WEKRAW &, .

“Enable Byte Write” (ffifg Byte Write DJRE), ULFITNBLA SN 4
)AL IE I TR “Byte Size” (FAFALYE, FHA R LARE N 8 5L 9) M
“Byte Numbers” (M40 #HATECE . 250911, H5 AL 40bit, “Byt
e Size” WHEAN 8, MLMTFE 4 MEMEREET. AEAMH Byte Write TE,
RFFERAA R ik .

Enable wr_clk_en Signal: AL E 525 35 11 wr_clk_en {55, ASZIS{RFFER
WA )ik,

Enable wr_addr_strobe Signal: o & f§1 585 4 [ 1) wr_addr_strobe {55, &
LI ORFFBRIANA FH A3k
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Enable rd_clk_en Signal: BCE R0 1) rd_clk_en 155, ASLI{RIFER
INAH ik

Enable rd_addr_strobe Signal: Pt B ¥ #1235 1] rd_addr_strobe {55, 45K
50 PR ERAAS FH )ik

Enable rd_oce Signal: FCEfHfE rd oce {55, AL IRFFEINA A 2%k,

Enable Output Register: fiith ZF 7 #7100, WA 2)i%L T “Enable Output Regis
ter” 55, BASUCHEAEIN PR, HafimHmEdE el —m, AR
TIRATEDT B b BTG M O 5215 S, it DUAS SRS AR AR FH AR BN H 2
i o

Enable Clock Polarity Invert for Output Register: it & 5215 B8 it [ 4 H B 4 )
) AR P, i A5 HESE 10 HE N o S [m B I, DA 2 ) g A e v 1 A HH BT AF (B
nable Output Register), FtUAASZIGRFFBRAIAA A1k

Enable Low Power Mode: B0 E /2 S AEIRDIFERRE R, A SEES AN 75 2200 B A
IRDIFERRE R, ARSI IR FFERAA 2k

Enable Init: FCE &S FREX SHT RAM #HATVIU640, X BEAT E N E B
TRFFERAA R ik

Init File: MCETREXS AT RAM ZEATHIGL, $8E VIS B81E, B A
faag, WIAERWIEEE A N “0” RIEEH .Y S0 .

File Type: BCE WSS X A WA I7 M2 "BIN" Z 36|, 5
—FhjE"HEX"+ 75 8k .

ARSI AT T B O T RAM IP AR E e i, R ok s
K] 13-6“Customize IP”%& 172 LA “Generate” #41RIT]
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@ Customize IP - DRM Based Simple Dual Port RAM (1.8), Instance ram * O >
Dl Generate ﬁ: & % @
Output
ymbol X | The total used DRMSK is 1
The total DRMSK is 96

~/| Write/Read Port Use Same Data Width

Enakle Byte Write Byte Size By
Write Port
Rddress Width 8 [5:20] Data Width 8
Enakle wr_clk en Signal

Enable wr_addr_ strobe Signal

ar_datal[7:0] rd addr[7:0]
ddr[7:0
wr_addr| 1 rd_data[7:0] Read Port
Wr_en
rd clk hddress Width = [S5:=20] Data in Byte 1
wr_clk -
wr_rst rd_rst Enable rd_clk_en Signal

Enable rd addr strobe Signal

Enable rd oce Signal
Enable Qutput Register
Enakle Clock Polarity Invert for Output Eegister

Enable Low Power Mode

Reset type ASYNC
13-6“Customize IP” &

i 13-6 1Y) “Generate” %41, #EANK 13-7 . 28k, RAMIP #HC
BRI
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@ Customize P - DEM Based Simple Dual Port RAM (1.8), Instance ram O

[

Ol Generate | I = ¢ = |

—

Save Log... Find L4 > Case sensiti

IP Generator (Version 2021.4-5Pl.2 build S96435)

Check out license ...

License checkout: fabric_ipc

Compiling architecture definition.

Compiling wverification operator likbrary.

Start generating at 2023-02-07 11:07

Instance: ram (E:ZDEV\ ziguangtongchuang\BRAM\ipcore\ram\ram.idf)
IP: DEM Based Simple Dual Port BAM ({l.&)

Part: Logos-PGLEZ2G-MBG324--6

Create directory "rtl' ...

Copy "rtl\ipml_ sdpram vl &.v.xml"' to "rtl' ...

Compile file "rtlh\ipml sdpram vl &.v.xml"' teo "rtliipml sdpram vl & ram.v" ...
Copy "ipml sdpram wrapper vl &.v.xml" ...

Compile file "ipml_ sdpram wrapper vl &6.v.xml' to "ram.v' ...
Found top module "ram' in file "ram.wvw'.

Copy "ipml_ sdpram wrapper vl 3 th.v.xml' ...

Compile file "ipml sdpram wrapper vl 3 th.v.xml' to "ram th.v' ...
Copy "init_param bin exmp.dat’ ...

Copy "init_param hex exmp.dat' ...

Bun file 'createParam.tcl' ...

Create template file "ram tmpl.v' ...

Create template file "ram tmpl.vhdl® ...

There are 2 scource files to synthesize.

Synthesis is disakled.

Mmoo m 1 s F b M wammm S wme S b

& 13-7 RAM IP it B %)

IP %W E i h Ja 2 B 8l & 13-81P IR O, 45 R 75 2 41
Xt B 3h A A AR .

Report Summary Project Directory

1

Z IJ:am the_instance name |

3 .Wwr_data(wr_data), fFf input [T7:0]

1 .wr_addr (wr_addr), fFf input [T7:0]
., S .Wr_en(wr_en), f/ input

.wr_clk(wr clk), ff inmput

= 7 .Wr_rst(wr_rst), f/ input

i .rd addr (rd addr), fFf input [T7:0]
i E .rd data(rd data), ff output [T7:0]

10 .rd clk(rd clk), f/ input

11 .rd rst(rd rst) ff inmput

Kl 13-8 IP HIBIAL AR SO A

¥ TP A% T B IR it O T 5 BT, 3R 8] Source IR, ARl 13-9 .
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Havigator

=8| peL22G-6MBG
E}_ Designs |l
| E-(IP ram {ram.idf)

2} Conatraints

== simulation !

&l 13-9 Source Ttk

st B 13-9 DU 7 S48 1A ramuidf SCHE 2N S A&, v L £ ram.idf
AP, mdr B 1-10 REFER TR E, 3T ram.y 3CHF

E} IP ram - ram (ram.idf) |
EV ram {ram.v) (1 dp—

e\ U ipml sdpram ram - ipml_sd
Bl 13-10 IP &2 B & IS

B84y ram.v SCAHENEINE 13-11 Arn, S EEH RAMIP, AR Lk £k
B 13-11 F g 4 2 35 258 B RAM P ey, Bl & Bk & 13-8

ERS
1€ FEEEEFES A rrr s rri i irfr i rrrrrfrrffrrrsss,
12 EH module ram
- (
20 wr_data , //finput write data
21 wr_addr , Jfinput write addres:
22 WE_en , /finput write enable
23 wr_clk , /finput write clock
25 WI_rst , Jfinput write reset
27 rd data , J/foutput read data
28 rd_addr , Ffinput read address
29 rd clk , /finput read clock
31 rd rst Sfinput read reset
= y i

13-11 ram.v 3R 70 25

13.2. 14855 11

PR RIATOIE—A verilog WX, HAFRA ram top, AT HI%H 51
AN L T 5, QRS ) 32 2R 2 4k RAM 1P, ARRS 40T
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module ram_top(
clk,
reset_n,
rd_data

)5

input clk;
input reset n;
output [7:0] rd_data;

reg[7:0] wr_addr;
reg [7:0] rd_addr;
reg [8:0]counter;
reg wr_en;

reg rd_en;

reg [7:0]w_data;

always@(posedge clk or negedge reset_n)
if(!reset_n)

Wr_en<=0;

else if(counter<=255)

wr_en<=1;

else

wr_en<=0;

always@(posedge clk or negedge reset_n)
if(!reset_n)
counter<=0;
else if(counter==9'd511)
counter<=0;
else
counter<= counter+l'bl;

always@(posedge clk or negedge reset_n)
if(!reset_n)

wr_addr<=0;

else if(wr_en==1)

wr_addr<= wr_addr+1'b1;

else

wr_addr<=0;

always@(posedge clk or negedge reset_n)
if(!reset_n)

rd_en<=0;
else if((counter>254)8&&(counter<=9'd511))
rd_en<=1;
else
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rd_en<=0;

always@(posedge clk or negedge reset n)
if(!reset_n)
rd_addr<=0;
else if(rd_en)
rd_addr<= rd_addr+1'bl;
else
rd_addr<=0;

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

w_data<=0;
else if(wr_en)

w_data<= w_data+1'bl;

else
w_data<=0;
ram ram

(
.wr_data(w_data) , //input write data
.wr_addr(wr_addr) » //input write address
.wr_en ( wr_en) , //input write enable
wr_clk (clk) , //input write clock
wr_rst (~reset_n) » //input write reset
.rd_data(rd_data) , //output read data
.rd_addr(rd_addr) , //input read address
.rd_clk (clk) , //input read clock
.rd_rst (~reset_n) //input read reset
)s

endmodule

B LIRS N B BT o G e 2R R UL E S 5, TR RE
N ORIEAN B BV S HAAIA Y . AE8— A FPGA 7R M58 BT K
ik, PRI RDAT Y, 3X— BRI 550 5B (1 AL

13. 38w B K 4 E Bk

2 RAM IP GIEIF 2 f5, FATA] L £ B o7 AkxtiZ 1P #EATIER, AT Lo
T I SR N — e R P s HOGES 2 B 1 7 SOR IR AUE X 1 RAM 325 & 15 1E
. XEBEXTZ IP, WME —ATHEEN testbench K477 HIMHK, testbench {XHY

LU PN
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“timescale 1ns/1ns
“define CLKA_PERIOD 20

module ram top tb();
reg grs_n;

GTP_GRS GRS_INST(
.GRS_N (grs_n)
)s

initial begin
grs_n = 1'b0;
#50000;

grs_n = 1'bl;
end

reg clk;
reg reset_n;
wire [7:0] rd_data;

initial clk = 1'b1;
always #( CLKA_PERIOD/2) clk = ~clk;

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

ram_top ram_top(
. clk(clk),
. reset_n(reset_n),
. rd_data(rd_data)
)s

endmodule

testbench fUHS R AEHBIE M 0~255 5 NEFE MM 0 #18 2 255. SR )G FRix
BN 0~255 _FREEE .
testbench fURLIEHIAL T —4> GTP_GRS #&3t , GTP GRS &4 /B E ik
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B, f£ FIFO 8(# RAM IP 1 ] TIXAN2 /B AL, FrLMEA T FIFO 5 RAM
IP (1344 i 407 AR AY B Tk 75 2% GTP_GRS BT B, ANIRBE G H 4
R

U] o R B BERA TN BB, 05 B i 13-12 B

13-12 TR MBI 4231

Xt 5 Bl v e OK R K, Wil 13-13 fs.

£ dk 1h1

4 wr_en 1h1

4 wr_addr gdas o T [M¥e 35 s ¥5 Y6l 47 ¥ {9 io 31 Y32 Y35 [34 {35 {ig
| w_data gd4s o[ Jil {2 ¥3 Ja ¥5 e[ J7 ¥ Jo Ji0 f1i {17 Ji3 Ji4 Ji5 Ji6

B 13-13 $4 5 B TBOR 3
£ wr enfE A 1 RIEANGESMREA G, ck LAWCRBEHLE 0 B AL

0, F—ALETHREEHEE 1 S 1, DIkSsHE. TEHEIEE NIER.
O BGT  BE e, wE 13-14 Fios

P 13-14 Hodls ik i O K3E

H1 T PDS BRI T RAM H s SR e —4 (2 prig i)
Latency =1), FU clk EFHERBIGEHAE 1 5 HEAE 0, F—A EFHERIIEH
bk 2 Bt 1, PASESSHE. T DAE s R .

13 4R F AR E Wik

ARSI AR IR AT, FEIGUE LA R LA B bs:

1. BB IR AL B bit ST T 33 PGL22G AR
2. RAM IP H¥a 55 LA S kAR A1 100 s
RGP R A

1. PGL22G JFR#R;

2. HIEHEZ A
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3. WA s sk, BA TR I PCHL—4;
13. 4. 14500 1/O 23R

WE, — /NI FPGA A& M 1), FPGA — & & 5HAhAME .
PECARIERE, thinmbeh, Hdss. Kt, FPGA Wit F B EX N 10 5] Bz
BEER.

N 10 29 R iR R . ] 13-15 B T EAE “Tools” =+ “Use

r Constranit Editor(Timing and Logic) ”J& st “Pre Synthesize USE 1& T .
W/ziguangtongchuang/ROM/EUM.pds (on xihU4)

cess indow Help

j Physical Constraint Editor (Post-Map) Post Synthesize TCE |

E:] Route Constraint Editor I'

BEe

Kl 13-15“Tools” T E A=

i 13-15 Hf)Pre Synthesize USE "i& T )5, SHH K 13-16 FLifi, B /6 A
i “Pre Synthesize USE ” &1, X5 pidhi“Device” i, fx/a midh VO LI,

BN 73 S DT o
cess Tools Window  Help
Q| | & B B5 G
Beport Summary Project Directory
JJ | | . | Current dewvice : PGL22G-E6MBG324
Timing Constraints Attributes Device 2

=

E.J

bl lll g AR ES package view

K 13-16 Z I BCA

I E M4 E DK 13-17, HdLOC , VCCIO,JOSTANDARD & F41
BARPINE . XH, SHRANIEOLRE LR R R A] 58 & Y0 E .
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|
Summary Project Directory ram_top.v¥ ram_top_tb.v RAM. fdc Pre Synthesize UCE X [RENSENuN- o

| | » Current device : PGL22G-6MBG324

iming Constraints Attributes

-

q

bRl AL AR package view

Tool Tabs O &8 x
1/0 NAME' I/0 DIRECTION LoC BANE VCCIO IOSTANDERD LORIVE

L 1 rd data[7] BANKRl E3.3 :

= , mi—data[ﬁ] .......................................... Bm]_ .,
3 rd_data[5] BAN'Eml 3.3
4 rddacare] BAmKRI 3.3
5 rd daca3] BANKRI 3.3

e 6 rddeara) BANKRL 3.3

Kl 13-17 & JE 7 e 0L T

BRI AR ISR T o (ER LI Z0H A B A EE R ol B B A
fF, et TEURLARAP i (P 13-18 ST IRIAML) , set ELBE Carl+s.

| 4 | EM 1= OO =@ o e |
~r. Summary ijWrm_mp.vt ram top tb.v RRM. fdc 4k
J_| | | | Current device : PGL22G-6MBG324
Timing Constraints Attributes
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