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1. FF8HE (Register File)

SEIAE

ra0
o clk: HBJ4p \r/sal — —— rdO
e ra0, rd0: A Ezim 0 wd RF
e ral,rdl: FPunuml we — — rdl
« wa, wd, we: [[3E O clk —____
2. RAMAEfE28
e clk: Hﬂ‘%tlj —
i en: 4%\1%@% addr -
AN din ——
e We: Eﬂ'iﬁl%
D) — |RAM}—— dout
* addr: B/ 5L \gs _ >
e din: ?Fﬁdﬁ]\éﬁfﬁ clk
« dout: i -
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SR A (82)

3. FlHAFFaRHESCELFIFORAS

enq, deq: APANFIRIH BABIMERE, (RoEWE 2B FRT, SHEFE

R H I B R — B U e Ve — Dt ds
in, out: AJ/H A EHE

- full, emp: BAFH/Z b, TS I 208 N/ H BAERAE

- an,seqg: HISEEHNIE S, ToBAyIEdE
clk, rst: I 45h, EA7

deq —

N ——

enq—

rst —

clk —

FIFO

— out

— emp
—— full
— an, seg
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AR

- WIREFFER M (Register File)
BN, =R ORI X nfr 178

n
— WA: %ﬂﬂi‘ﬂ: —— WA
— WD: BN i RE
— WE: Ef#ift m
RAO RA1L

2/ 7T

RDO RD1
— RAO. RA1: il J[n J[n
— RDO. RD1: i&H#iE
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T E (ZE)
Il =¥ 18X AZF A7 2 HEAT N FH IR

J[n

wire [2:0] wa, ra0, ral; WD

wire [3:0] wd, rd0, rd1; N W

reg [3:0] regfile[0:7]; m F

assign rd0 = regfile[ra0], 2ol rao RAL
rd1 = regfile[ral]; RDO RD1

always @ (posedeg clk) begin J[ n 1’ n

if (we) regfile[wa] <= wd;
end

2021-4-6 2021 % _iHENLAH pFE B SLE CS-USTC



A7 A HE v 8 X

module register file
#(parameter WIDTH = 32)
(clk.

/{32 x WIDTH ZiFasi
(B T B
IR C ETFHRE 0

input [4:0] ra0. M 1] O bl ?gg — - rdO
output [WIDTH-1:0]rd0. /15511 0 £y wa — oo
input [4:0] ral, /AT 1 Mkl wd : 1
output [WIDTH-1:0] rdl. /i1 1 s \gﬁ _
input [4:0] wa. 71755 g 11 b b o
input we. IS AEHE, EHLT AR
input [WIDTH-1:0] wd /175 S 11 4
):
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F1 88 1P

 VivadoH A FaEsIPZ A DL E 4 H

o FMIPKAL: 44X (Distributed) « R (Block)
T2

. SEHMLEFR: ROM/RAM. Bk O/ B X 1/ E 1IEXN
g &
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TEAE SR PIZ B4,

« Flow Navigator >> Project Manager >> IP
Catalog

— Memories & Storage Elements >> RAMs & ROMs >>
Distributed Memory Generator

— B # Basic Elements >> Memory Elements >> Distributed
Memory Generator
« Memory config >> Memory Type: Simple Dual Port RAM
« RST & Initialization >> Load COE File

> H R a (hh), d (& dE), we (51fRe), clk

]
T 51500 M dpra (), dpo (BdE)

j_I_A

NN

2021-4-6 2021 % _iHENLAH pFE B SLE CS-USTC 10



g s IPIZ AL (5R)

* Project Manager — display >> Sources >> IP
Sources

— IP >>dist._ mem_gen_0 >>Instantiation Template >>
dist._ mem_gen_0.veo

dist. mem_gen 0 your_instance_name (

.a(a), /[ input wire [15: 0] a

.d(d), /[ input wire [11 : 0] d

.dpra(dpra), // input wire [15 : O] dpra SR A AL A
.clk(clk), I/ input wire clk

we(we), I/ input wire we

.dpo(dpo) // output wire [11 : O] dpo
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COEXHH#E 3

* An example COE file:

; Sample Initialization file for a 32x16 distributed ROM
memory _initialization_radix = 16;
memory_initialization_vector =

23f4 0721 11ff ABel 0001 1 0A 0 5 = 5l 55 #& 45 [ B3 7
23f4 0721 11ff ABe1 0001 1 0A 0 %i#is (A ir A %D
23f4 721 11ff ABe1 00011 A0

23f4 721 11ff ABel 0001 1 A O;

2021-4-6 2021 % _iHENLAH pFE B SLE CS-USTC
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TEHEFMLIFP

i}¢CustonﬂzelP

Distributed Memory Generator (8.0)

ﬁDocmentation () IP Location L Switch to Defaults

[]Show disabled ports Component Name dist_mem_gen 0

memory config Port config

Options
Depth 32

Data Width 16

wa(4:0] Memory Type
5:0 -

=io:d] spo[15:0] b= Nemory Type

-—clk

—e O roM
(®) Single Port RAM
(O Simple Dual Port RAM
(O Dual Port RAM

< > !

RST & Imitialization

0K

Cancel

2021-4-6
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TEHEFMLIFP

Component Neme |dist mem gen O

memory config Port cemfig PBST & Imitialization

Input Options

Input Options

Iual Port Address

Han Rl‘i!tlrld Ri;iittrid

Output Options

Qutput Options

(@ Non Registered () Registered () Both

Pipelining Options

Pipeline Stages:

2021-4-6
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TEHEFMLIFP

Component Neme dist_mem_gen_0

memory config Port confipg RST & Imitializatiom

Load COE File

The initial memory content can be set by using a COE file This w1ll be passed to the core

gz & Memorv Imitialization File (MIF)

Cosfficients File mo coe file lownded

COE Options

Default Data : [0 Radix : 16 r

Reset Options

CE Overrides Symc Controls Svnc Controls Overrides CE

2021-4-6
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1F Customize IP >
Block Memory Generator (8.2) '

ﬁDocmentation () IP Location Lg Switch to Defaults

IP Symbel | Poser Estimation Component Neme blk_mem gen O

@S}w*s disabled ports Basie | Port A Options | Other Options | Summary

Interface Type lative - [ ] Generate address interface with 32 bits

Memory Type Single Port RAM v
Single Port RAM
Simple Dual Port RAM
True Dual Port RAM
Single Port ROM
Dusl Port ROM

Error Injbers

Common Clock

ECC Options

ECC Type

TR

l =T ror Injection

frite Enable
[]Byte Frite Ensble

Byte Size (bits) 9

Algorithm Options

Defines the algorithm used to concatenate the block RAM primitives.
Refer datasheet for more information

Megorithn Minimum Area v

Primitive | Skx2

cace

2021-4-6
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DEHER N F

Bazsic' Poxrt A Optioms Other Options Summary

Memory Size

Frite Tidth 16 Range: 1 to 4608 (bits)
Bead ¥1dth 16 -
Trite Depth 32 Range: 2 to 9011200

Read Depth h?

Operating Mode ¥rite First v Enable Port Type | Use ENA Pin v

Port A Optional Output Registers

[]Primitives Output Register | |Core Output Register

SottECC Input Register REGCEA Pin

Port A Output Reset Options
DRSHL Pin (set/reset pin) Output Reset Value (Hex) |0

Rezet Memorv Latch Reset Priority CE Latch or Resister Enable

2021-4-6
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DEHER N F

Basic Port A Options Other Optioms | Summary

Pipeline Stages within Mux 0O Mux Size: 2xl

Memory Initialization

[Jicad Init File

Coe Fi1le [no coe f1le loaded ¥ Browse ¥ Edit

[ ]Fil]l Remsining Memory Locations

Remaining Memorv Locations (Mex) 0

Structural /IniSim Simulation Model Options

Defines the type of wi.rnings and outputs are EEII.E‘I'itEd vhen a
read—write or srite—write collision occurs.

Collision Warnings All -

Behavioral Simulation Model Options

[ ]Disable Collision Warnings | |Disable Out of Range Warnings

2021-4-6
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F Al AR Fr

« Read First Mode

| I I | |
| t f | |
WEA | !’ | | \ ] ]
| | | | |
DINA[15:0] ! ) D =D 6 !
| I I | |
ADDRA X | aay, X | bby X | ey X | dd |
I r | "f | f 1 |r 1
| | | | |
DOUTA[15:0] 0000] X ®MEM(ga) X* old MEM(bb)X*old MEM(cc) X » MEM(gdd)
[ T I | |
ENA [ | | | |
| | | | |
| | WRITE | WRITE | |
DISABLED | READ | MEM(bb)= | MEMcc)= | READ |
' | 1111 | 2222 I |
| I I | |
2020/2/28 2020F_ it EHLA B JF B SLE: CS-USTC 19



FHEAIT P (821)

e Write First Mode

I I I | I
cxa \of _J _ S

| | | | |
I ' ' | |
WEA ! [ ! \ ! |
| I I | |
DINA[15:0] ! X i X o2z X ! |
| | 1 | | | |
ADDRA X | aa~ X | bb X | cc | X | dd~ l
I f 1 | L 1 [p 1
| ] | | |
DOUTA[15:0] 0000 X ®™MEM(ga) X ™ 1111 X w2223 X “MMEM(dd)
| T I 1 |
ENA [ | | | |
' ' wmite !  wmite ! l
DISABLED : READ : MEM(bb)= : MEM(cc)= : READ :
i : 1111 ; 2222 p ’

2020/2/28 2020F_ it EHLA B JF B SLE: CS-USTC
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I P (5£2)
« No Change Mode
cwn S oS S S [

| | | | |
I ' ' | |
WEA 1 I i i \ ] ]
| I | | |
DINA[15:0] ! X i X le2z2 X! '
| | | | |
ADDRA X | aa X | bb X | ecc X | dd- |
I | | | { |
| | | | |
DOUTA[15:0] 0000 X ™ MEM(pa) | | X ™MEM(gd)
| | | T |
ENA [ | i ; ;
' ' wrRiTE | wRITE | |
DISABLED : READ : MEM)(bb)= : MEM(cc)= : READ :
" 1111 ; 2222 ' p

2020/2/28 2020F_ it EHLA B JF B SLE: CS-USTC 21



FIFORBA %

» F=um N8 X 455 A3 HESZ I
A —

) -

N B NSHIFIFO

- deq, enq: H/ABAFIE eri‘r?: 5 B ;);tp
léjl% (EL}_‘T:)’ *ﬁ'\ﬁ%ﬂl deq—— LEL — full
VR A — TS s— [
- out, in: H/ABAFIEHE k™1 559
- full, emp: BAFH/IZ, = R T 2
122 2 N AR SO
- an, seg: BRI a2[1] ZEL2S
2, BRBAIRAS -
3|2 FHE1H RS
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FIFORA%:Z 3 %

A

FA %1 $2 ] B2 7o LCU (List Control Unit)

M N BAERE, R BAA SRS

. #ﬂﬂ% & 7R 5T SDU (Segment Display Unit)

— BN PAAEAE NS
(sw3-0) in — ra0
(sw7) enq — rd0 ral je— > an
— wa RF

(swe) deq LCU e DU

(led3-0) OUt +~—— rdl p— — S€(
full S

led7 Ull «— .

(edn) valid

(led6) €mMp «~— >

* 8% 7 clk (100MHz) F1 rst (button)
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« head: 3

YRZETIL v

b, BASk, FETm HH BA S B

b, BAR T‘“ﬁ)\MﬁJﬁE

e tail: 3/

 full, empty: &1fi

« valid: 8hr, BX¥nE, %M_LXTF‘RPH{M
- out: 497, HBAFIEHE
tail |—» RO *=— head rst
R1
empty R2 out enq & !full
iy ” RF[T]<in, V[T] €1,
nE F&(T+1)==H,
valid R7 E<O;
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218 5 R MBULH

clk
a [

T a — | S
st | SEDG|
S | : clk — —
pt
P

S
2 o] )
A A
\ ) J
Y '
P K () 25 EG AN,
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module fifo (

FIFO3w H 1 X

input clk, rst, /I EF CETHEAERO  FPEA CGedEFA R0

Input engq,
input [3:0] in,
Input deq,

output [3:0] out,

output [2:0] an,
output [3:0] seg

IINBABIERE, TP 2K

NN k67
/I NI RE, LA K
IERUNIIEE
IS e %
IS5 A _
enq — out
n O F— emp
deq = — full
rst —
clk — —— an, Seg

2021-4-6
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1. ARSI R T AR, THRTE

2. IPHI4L A A B 16 x 8O BN TRAM, ThEE{FE
FO%T b

3. WITFIFORASI H B ) B @ g A Rl 4%, M TT 2
HWRBAEEEE, MooreBIFSMHERTEHIES, ThEtiE

4. FIFOR\F B T #HEFPGAH I
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The End
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