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Hwéng dan Coding?

Hwdong dan vé clocks and resets

e Coding dé synthesis

Phan ving dé synthesis
RTL code hiru dung

Phy dé
Thwe hanh coding co ban
Coding for portability
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Hwéng d an veé clocks and resets

e MOt cau truc clock don gian do la dé hiéu, phan tich
va duy tri.

e Thém vao d6, mét cau trdc clock don gian gitp xay
dwng két qua synthesis tot hon.

Tranh dung canh clock hon don.

Tranh dung b6 dém clock

Tranh dung gated clocks

Tranh dung clock dwoc tao ra tir bén trong.
Gated clocks va nhirng thiét ké céng suat thap
Tranh dung reset dwoc tao ra tww bén trong
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Cau trdc dwong clock ly twédng |

e Cau tric dwong clock mong doi
e M6t clock chung
o FF kich canh lén chi cho céc thiét bj tuan ty
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Tranh dung ¢ anh clock h 6n dén

e Huwong dan
Tranh dung ca canh lén va canh xubng kich cac FFs
e Cac canh hdn hop co thé ding cho cac muc dich timing cai tién
nhw DDR (t6c do truyén dir liéu gap doi)
e Su quan tdm can thiét.
Chu y dién bién trén tirng chu
ky nhié@m vu trong hoat dong thiét ké
Cach kiém tra.co’ ban 5o >0
(Scan-based testing)
A A st oia ~ FF1 FF2
yéu cau xw lirieng ré cho FFs dwoc o, _I” L
kich canh dwong va am.

Bad example: mixed clock edges
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Tranh dung b 6 dém clock

e Hudng dan

Tranh dung cac b6 dém clock trong RTL code.
Bcf),dér’n clock dwgc chen sau synthesis nhw port cua
thiét ke vat ly.
Trong RTL code,téng hop, dwong clock dwgc xem
nhw la dwdng noi ly twédng khdng co tré (without
delay).
Trong qud trinh dat va dinh tuyén (place and route),
cong cu chen cay clock sé chen cau trac tét nhat tién
gan den ly twdng, mang phan phdi clock can bang
nhat co the.
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Tranh gated clock T

e Hudng dan
e Tranh coding gated clocks trong RTL, vi cac mach tao cdng clock theo
cong nghé va phu thudc timing
e Timing khéng thich hop c6 thé gay ra clock bj sai hodc gai xung, set-up

timg va hold time bi vi pham. ®

—DITQ _DEI.'I'E'_

P
-1 E LR E

What will happen if
this gate has long
delay.
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Gated clocks va nh @rng thi et ke
cong su at thap

e Hudng dan
e Gilr mach tao clock va reset ( doi v&i 1 gated clock, 1 clock hodc reset
dwoc tao bén trong) khi 1 module riéng ré & murc top
o Phan khéi thiét ké dé& ma tat ca cac mach logic trong 1 module ding chi
1 clock va 1 reset
o Céqh ly mach tao clock va reset dé st dung viéc phan tich thoi gian
chuan va ky thuat chen scan.

top
clkl
submodulel
Clock E|k2h
generation submodule2
clk3
#| submodule3
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Tranh dung resetst ao bén trong -

e Huwdng dan

o Tranh reset diéu kién,
tao bén trong néu co thé.

» NOi chung, tat ca céac thanh ghi

nén dung chung mot reset.

Néu mdt reset diéu kién yéu cau,

tao tin hiéu riéng cho tin
hiéu reset, va cach li mach
logic reset diéu kién trong
mot module

SEMICON

module poor_style (clk, rst, a, b):

input clk;

input rst;

input a, b;

reg [7:0] my_reg:

always @ (posedgge clk or rst or a or b) begin
if ((rst oraor b) == 1) my_reg = 8'b0;
else begin

end
end
endmodule

module better_style (rst_out, rst_in, a, b):
output rest_out;
input rst_in;
input a, b;
wire rst_out=rst in|a|b;
endmodule
module better_style (clk, rst);
input clk, rst;
reg [7:0] my_reg:
always @ (pose&gge. clk or rst) begin
if (rst == 1) my_reg = 8'b0;
else begin

end
end
endmodule




Coding dé synthesis

e DAé tao code cai thién thdi gian bién dich tdt nhat va nhirng két
gua synthesis.
Kiém tra
Pac tinh
Pon gian hbéa phan tich th&i gian tinh
Hanh vi mach céng giébng nhv code RTL gbc
Nhirng thanh ghi
Tranh chét (latches)
Tranh mach hoi tiép td hop
Xac dinh sensitivity list
Gan Blocking and non-blocking
Dién ta case v.s. dién ta if-then-else
Coding may trang thai (state machines)
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Cac thanh ghi

e Hudng dan
e Cac thanh ghi (flip-flops) la co ché
Cho mach tuan ty
(nhw dwoe so véi chét (latches).
e S dung tin hiéu reset cua nguoi
thiét ké dé tao gia tri ban dau
cho thanh ghi.
Khong dung dién ta “initial” dé

Tao giéa tri ban dau cho tin hiéu vi né
khong thé téng hop (synthesizable).

= Nhi¥ng diéu nay co thé gay ra
sw khac biét mé phéng truwéec
va sau synthesis.
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// process with synchronous reset
always @ (posedge clk)
egin |
if (reset == 1'b1) begin
.. something ..
end else begin
.. something else ..
end
end // INFER_REG PROC

// process with asynchronous reset
ahguys @ (posedge clk or negedge rst_n)
egin
igf (reset == 1b0) begin
.. reset behavior
end else begin
nw*ma?baﬁnwhr
end

end // INFER_REG PROC




Tranh dung ch ot (1/2) e

e Luat: trdnh dung chbt
e Chét
Khi CLK = 1, chét sé truyén
D sé truyén dén Q nhw mét bo dém

Khi CLK = 0, the latch is opaque

= Q sé qgilr gia tri ch cha n6 doc lap voi D

Truyén chét hodc chét level-sensitive latch’
2n

d— D QFl— q d 1
en— G 0
o Flip-flop
o Khi CLK |én, D dwoc chép dén Q
e Trong tat ca thdi gian, Q gilr gia tri cia né

e FF kich canh |Ién, master slave flip-flop
a—ID Q

clk—p

|||||||||||||||||



Tranh dung ch ot (2/2) :

e Diéu gi tao nén chdt // process causes latch inference
' always @ (aor en) if (enz=1bl)q=a
khong dw dinh // its semantics imply that q must hold
, . // its old value when en is low.
e Phép gan nho

o Diéu kién nh&
e Lam thé nao tranh chot
knong dv dinh
o Tranh chot bang cach gan
hoan toan ngd ra cho tat ca
ngd ra cho cac diéu kién ngd

vao dung else va default. a—:)_
q
en
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Tranh dung ch ot (2/2)

always @ (a or b or en)
begin
If (en) begin
Outl =a & b;
Out2 = a | b;
end
else
begin
outl=a”b;
/[ out2 = a & 'b;
end
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Tranh h 6i tiep to hep 22
(combinational feedback) ees

e Huwong dan

o Tranh hoi tiép t6 hop. ®

—] SEQ com » SEQ—

D RsT T

SEQ————

> RST

Good Example
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Xac dinh sensitivity list 4

e Luat: dat mét list bién nhay trong mdi khoi always.
o Néu khong, hanh vi thiét ké trwéc synthesis co thé khac netlist sau
synthesis.

e Huwong dan
o Dbi v&i khdi td hop
(khdng c6 thanh ghi hoac chot), a — aj>__c
ligt ke bri]én ng\ay pgéi gom N bﬁ T
moi tin hiéu dwoc doc. = ynthesis netlis
o DO6i voi khéi tudn tw, liét ké -
bién nhay phai gom tin hiéu

// process with incomplete sensitivity list
always @ (a) c=aorb;

Pre-synthesis simulation waveform

clock dwoc doc. a Ll
« Dam bao liét ké bién nhay b— I ‘
chi chtra nhyng tin hiéu can thiét. c L

Thém nhirng tin hiéu khong ~Post-synthesis simulation waveform

can thiét sé lam cham di viéc mo phdng.

// process with complete sensitivity list

always @ (aorb) czaorb:
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Gan blocking/ non-blocking

e Gan Blocking sé thuc thi theo mot the tw tuan tw
e Trong khi gan non-blocking thwc thi cung ldc.
o Luat: ding gan non-blocking (<=) trong kh  6i always

Blocking assignments
always & \ D" opb—a
(posedge clk) >
begin =
b=a
end D al—b
clk D>
an Q
ck — L1 LJd L1 L_

Gia tri bén phai dwoc update sau khi danh gia.

> Gay ra diéu kién chay dua

Non-blocking assignments

always @
(posedge ¢lk)
egin
a<zy;
b «= E,‘
end

always @
(posedge clk)
begin
bz a
azy:
end

SEMICON

'lllf_
clk —

D
>

'.hlg

cn O

ck _ 1L I LI LI L

y _1 R

a is updated at the end of simulation

time.

- NBA is more proper to model f/f



Piéu kién chay dua (1/2)

e Chuyén gi xay ra néu ta lay mau tin hiéu a trong dién ta
always khac?

Blocking assignments

always @ (posedge clk) begin
asy;
end % a is updated right after the evaluation.

always @ (posedge clk) begin

c=a
end a is sampled right after the evaluation.
Q. What will happen to signal ¢? Choose one. = Answer is "It depends on simulator implementation”
= We call this condition "Race conditien”
- We should avoid this condition
ok I LI 1L r—1r—1
a_| 1] 2
© X -
@ ¢ _] [ 1 e
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000
0000
o000
] x LY . ‘ .
Dieu kien chay dua (2/2) e
| | .
e Deé tranh diéu kién chay dua, dung gan non-blocking
MNon Blecking assignments
always @ (posedge clk) begin
a<=y,
end 4 a is updated at the end of simulation time.
always @ (posedge clk) begin
c=a
end a is sampled right after the evaluation.
Q. What will happen to signal ¢? Choose one. - Answer is 2 regardless of simulator implementation
clk [ I I
a | 1 ] 2
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Dien ta Case va If-then-else

e MOt dién ta case tao ra mét
(bO kénh) multiplexer mot
muc don

0
e Trong khi mot dién ta if-then-else - ’]—Lﬁiﬁ—
1 out

tao ra bd kénh chon té hop,
dwoc ma hoa wu tién.

e Hwdng dan
e BOJ kénh la mach chay nhanh hon.

a 0
G
b——1
M — 5

|||||||||||||||||

always @ (sel oraor b orcord)
if (sel == 2'b00) out = a;
else if (sel == 2'b01) out = b;
else if (sel == 2'b10) out = d;
else out = d;

d

b

a

sel[1]

)—

1=

sel[0]

loraorborcord)

2]

always @ (s
case (sel)
2'b00: out=za;
2b01: outzb;
2'b10: out:=¢;
default: out = d;

endcase

d 11
G 10 out
b 01
a 00

sel[1:0] —2



Coding may tr ang thai 4
e Hwéngdan
e Tachré&idiénta may trang

thai thanh 2 quy trinh
Mach t6 hop
Mach tu an tw
o Dung di énta ‘define dé

dinh ngh Ta vector tr ang thai.

e Gilr logic FSM va logic
non-FSM trong nh irng
module tach r &i.

e Gan giatrimac dinh
cho may tr ang thai.

(Mealy Slate Machme by

crmineabional seguenial
leac i lesigac

ENED I

combanatonal
b

I‘;jéﬂ next P‘reéér‘ﬂ state
State > State
Logic FFs
> —»
clock

Ou 't'pm
Logic
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r':ag [1:0] state, next state: // FSM state

parameter IDLE = 2'hO:
parameter FOUND = 2'hl;
parameter MODULUS = 2'h2;
parameter DONE = 2'h3:

always @ (state or input)
case (state)
IDLE: begin

Irzlle-.xf_smfe. <= FOUND;
end end// IDLE
FOUND: begin

Hex‘l'_s‘l'a‘l'e <= DONE;
end // FOUND

endcase

else state <= next state:

always @ (posedge clk or negedge rs
it (rst_b == 1'b0) state <= IDLE;

t_b)

endmodule




Phan chia thi et ké dé synthesis

e Dat thanh ghi trwdc tat ca ngd ra

e Dinh vi khoi logic td hop bén trong mot
module don |é

e Tach r&i cac module c6 muc dich thiét ké
khac nhau

e Tranh dung Logic bat déng bd
e Toan tl s6 hoc: gop thanh khoi
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Pat thanh ghi tr wéc cac ngo ra

e Hudng dan
Poi v&i mbi khoi trong thiét ké theo hierarchy
dung thanh ghi cho tat ca céac tin hiéu ngd ra.
Pat thanh ghi cho céac tin hiéu ngd ra tir mdi khoi lam
don gian hda quy trinh synthesis vi n6 lam dwong lai
ngo ra tot va delay ngd vao tét hon.

|
|
=
|
|
|
|
|
J

dkm T s St i Sl E
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Pinh v i khoilogict 6 hop bén ese
trong m 6t module donleé

e Huwdng dan
e Gilr cac mach to hop lién
guan v&i nhau trong cung

mot module. L
Céng cu tdng hop tw do clk
hon trong viéc tdi wu thiét ké Poor example
khi cac khéi td hop co lién
guan nhau duwgc dat trong

cung mot module.

Gilr cac mach logic té hop
lién quan trong cung moét
module se dé dang tinh do
dw trlr timing va cho phép
mo phong nhanh hon.

Lt ey |

P o - —

C P clk
Better example ‘
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Tach r ol cac module co m uc dich | sss
thi et ke khac nhau

e Hudng dan
Gilr cac dwong logic to1 han trong mot module
riéng tr cac duong logic khong téi han.
Cong cu Synthesis co thé toi wu toc do cac
duwong logic t&i han cung ldc t61 wu dwdng logic

khong t&i han veé dién tict @
Fm————————————————— 1 s —Sunnlpini e -
< = E T
logic Reg A I logic Reg A |
I I
=L I - clk |
1 1
e, S>-~eer VW) oI

|

|

|

|

|

|

| -
| Han-critical
|

|

|

|

|

|

|

Foor example
___________ =1
SITh Tystems | Area DPTImJIﬂTlﬂn

SJ: MICON

]
|
-ILI"l
|
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|D..
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Tranh dung Logic b at dong b é

e Hudng dan
Tranh dung mach bat dong bo.
Néu logic bat dong b yéu cau, phan chia mach
bat dong bo trong mot module riéng ré tw module
doéng bo.
Céch ly mach bat dong bo trong mét module ro
tao cho code kiém tra dé dang hon.
Mach bat ddng bd can dwoc xem xét can than dé
kiem tra chirc nang va timing.
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Tranh dwérng nhi éu chu ky

e Tranh cac dwdng nhiéu chu ky

Trong dwdng nhiéu chu ky, di liéu di ngang qua dwong tw
mét thanh ghi dén thanh ghi khac trong nhiéu chu ky clock.

Puwdng nhiéu chu ky 1& khé khan dé phan tich dang.
e Néu can, gilr poin-to-point ngoai 1& trong mot
module riéng.
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Tranh m ach glue logic & module 3
top

e Huwong dan
Pirng dat logic gate-level & module top cua hierarchy thiét ké.

Cho phép hierarchy thiét ké chira dwng gates chi & mirc la cha
cay hierarchy.
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Code RTL h tru dung 2

e Trong tém tat, code RTL md ta tot la ludn dwoc yéu
cau.
e Chuan bi code RTL cho nhwngr thanh phan co ban
Sau.
Mach tuan tw
Flip flop
e Mach té hop
AND gate
MUX
Comparator
Encoder/Decoder
Tristate buffer

SEMICON



Code RTL h tru

m Flip Flop description

{{Flip Flop:
always @( posedge clk )
q<=d;

{{Flip Flop with asynchronous reset:
always @( posedge clk or posedge reset)
if (reset)

q==0;
else

q<=d;

{{Flip Flop with synchronous reset:
always @ (posedge clk)
if (reset)
q==0;
else
q<=d;

=

dung o

reset —

T

clk

/{Flip Flop with asynchronous reset:
always @ (posedge clk or negedge reset)
if (~reseth)

q==0;
else

q<=d;
/{Flip Flop with synchronous reset:
always @ (posedge clk)
if (~reseth)

q==0;
else

q<=d;
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Code RTL h ru dung 33

e 3 M0 ta khac nhau cta cong AND

HNCOMBINATIONAL LOGIC
reg out;
always @(aorb)out<=a & b;

[/COMBINATIONAL LOGIC : a
wire out; D out
assignout=a & b; b

[/COMBINATIONAL LOGIC -
wire out=a & b;
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Code RTL h tru dung

m MUX

always @(aorborc)
if(c) x<=a:
else Xx<=b:

m Comparator
/ICOMPARATORS:
always @(aorb)
begin
]_'['( a==h :} }rc:.;': lﬂ

else y <=0;
end
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Code RTL h pu dung 33

e Cau tric khdi t6 hop

[ICOMBINATIONAL BLOCK STRUCTURE: q .
always {@(aorborcord) T

outl <=a+b+c+d; b,-f‘ .
out? <= (a+b) + (c+d); _ #,-r@\

end C -

e BO glal ma
/(DECODER: 3
- . il
mput [1:0] in; ‘“x_‘
always @( 1) .-Jr@\'"-«.
case (1n) b—
2°b00 : out <= 4'b0001: C o
2'b01 : out <= 4°b0010; M"G:_}
2°b10 : out <= 4’b0100; d -~
2°bl11 : out <= 4"b1000;
endcase
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Code RTL h @ru dung ees

SENCODER: HJENCODEER:
always @( a) always @( a )
begin case ( a )
1f(a = 4°b0001) v <= 2"b00; 4'b0001: v <= 2°b00;
else 1f{a == 4°b0010) v <= 2°b01; 4'b0010: v <= 2°b01;
else 1fila == 4"b0100) v <= 2"b10; 4'b0100: v <= 2°b10;
else if{a == 4"01000) y <= 2°b11; 4'b1000: v <= 2°b11;
else v <= 2"bxx; default : y <= 2'bxx;
end endcase
//PRIORITY ENCODER: {/PRIORITY ENCODER:
always @(a ) always @( a)
begin case(a)
if(a[3]) v <= 2"b00; 4'blxxx: v==2"bl1;
else if{a[2]) v <= 2°b01; 4’b01xx: vy <= 2"b10;
else if(a[1]) v <= 2"b10; 4’b001x: y <= 2°b01;
else 1f(a[0]) v <= 2°bl11; 4'b0001: v <= 2°b00;
else v <= 2 bxx; default : v <= 2"bxx;
end endcase
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Code RTL h ru dung 33

e BO dém 3 trang thal

{{Tr1-state buffer:
always ([@( en or i) begin

if (en) out <=1n;
else out <= 1"bz ;
end

e1

/{Tri-state buffer: . ::|
. in ot
Wire out;

assign out =en 7 10 : 1°bz ;

/[ Tri-state buffer
wire out =en0 ? 1n0 : 1'bz ;
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Thwc hanh coding ¢ o ban

Tap trung cac mach don gian va cau trac RTL co ban
Cach dat tén chung

Thém Header cua cac file

Dung comments

Gilr Iénh trong nhirng dong riéng biét
Chiéu dai line

Lui dong

Khong dung tr cam trong Verilog
The tw port

Két ndi port

Dung function
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Pat tén chung

Rule: Phat trién dat tén cho thiét ké phai dwoc Iwu trong tai liéu va dung
cung voi thiét ké.

Hwéng dan

Dung cac ky tw chir thwong cho toan bd cac tén tin hiéu, tén bién va
tén port.

Dung ky tw hoa cho tén cac bién hang va céc loai dwoc dinh ngia do
ngwdi st dung dat.

Dung tén c6 nghia tén cua tin hiéu, port, function, va parameters.
Dung tén ngan nhwng mo ta tén cda parameters.

Dung ‘clk’ nhw tién td cho tat ca clock trong thiét ké.

Dung ‘*_n’ (hodc *_b’) nhw hau td cho cac tin hiéu tich cuec.

Dung ‘rst’ cho céc tin hiéu reset. Néu tich cwc mae thap, ding ‘rst_n’.
Dung mét thir tw bit cho tin hiéu bus nhiéu bit.

Dung clng tén hoéac tén twong tw cho tén cua port va tin hiéu dwoc két
noi.
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Pat tén chung

convention |Use

* b Active low signal (rst_b)

*r Output of a register (count_r)

*a Asynchronous signal (addr_strobe_a)

* pn Signal used in the nth phase (enable_p2)

* nxt Data before being registered into a register with the same
name

¥z Trisate internal signal

clk* Use 'clk’ as a prefix for clock signals

rst* Use 'rst’ as a prefix for reset signals
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Thém tiéu dé vao tap tin ma ngu on

Nguyén tac: Dat vao dau méi tap tin
ma ngudn, bao gdom ca ban thao

Cu Phap:

e Tén tap tin.

e Tac gia.

* M6 ta cac chirc nang.

» Danh sach cac tinh nang chinh.
* Ngay tap tin da dwoc tao.

* Lich stv stva ddi bao gom: ngay
stra doi, tén tac gia va cac chuc

nang bi thay doi.

f***********************************************

* Copyright (c) 2005 by Ando Ki.
* All right reserved.

*

* http://www.dynalith.com

AEAREREEREARAREREEkkAARERERkkkKkkkkkkhkkkkkkkkkikhkkk

* File: euclide.v

* Author: Ando Ki

* Abstract: Euclide GCD (greatest common divisor)
* computes the greatest common divisor
i of two non-negative integers.

* Date: 2005.09.30

* Revision history:

* 2005.10.01 AndoKi 0.2 refinement

% 2005.09.20 Ando Ki 0.1 original

i e e e e e e e e e e o e d T e e g e v e e e e v e e e e e v e e v e v e e e e e v e v Fe g e

%/

module GCD ( clk, reset, a, b, valid, ¢, done);

endmodule
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Dung chu thich

Nguyén tac: st dung chi thich mét cach thich hop dé giai thich
cac quy trinh, chrc nang, va khai bao céc kiéu va kiéu phu

Hwéng dan:

« S dung chu thich dé giai thich cac cong, tin hiéu, va cac bién,
hoac cac nhém tin hiéu, bién.

« Cha thich phai dwoc tdm tat, suc tich, va giai thich rd rang.

« Cha thich phai dwoc dat co logic, gan ma ma nd mé ta.
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Viét cac | @nh thanh cac dong riéng

Quy tac:
St dung mdt dong cach riéng biét cho méi trang thai.

« CAch sap xép nay dé doc va dé cai tién.
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Chiéu dong m 6i dong

Quy tac:

Gitr cho chiéu dai mbi dong khoang 720 ky tw hoac it hon.
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Sw thut dong

Nguyén tac:

e Thut dong gilip cho dé doc cac doan ma hodc cac doan ma léng
vao nhau.

Hwéng dan:
e S dung 2 dau céach:

Thut dong I&n dé han ché chiéu dai cta dong khi cac ma c6 léng
vao nhau.

e Tranh dung céac tabs:

Sw khac biét gitra nguwdi bién tap va nguwdi str dung lam cho vi tri
cua tab khong thé doan duworc.
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Khong dwoc str dung cac t ww khoa

Quy tac:

Khéng str dung cac tr khdéa cua HDL (Verilog va VHDL) cho tén hoac
cac thanh phan khac trong RTL.

Thiét ké vi mé phai dwoe dich tir Verilog sang VHDL
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Sap xep cac ¢ ong t

Quy tac:

« Khai b&o cac cong theo trinh tw logic, va gilr trinh tw nay trong
sudt qua trinh thiét ké.

Hwéng dan:
« Khai bao cong theo trng dong va kém theo cha giai.

« Khai bao cong theo céch sau:
inputs

= Clocks, resets, enables, controls,
data and address

Outputs

> Clocks, resets, enables, controls,
data
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Sor do cong va s o do chung

Hwéng dan:

Luén ludn st dung rd rang gitra so d6 céng va so d6 chung, bang
cach sty dung tén lién d&i chir ko phai tén vi tri.

Pé lai 1 hang tréng gilra cac 16i vao, ra dé dé doc.

gcd Ugced (
clk (clk),

A (A),
B (B),

c (€
.done (done)

reset(reset),

valid (valid),
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St dung cac ch wc nang

« Hwéng dan:

e St dung cac chirc nang khi cé thé thay vi phai lap lai cing 1
doan ma.

function [ WIDTH-1:0] conv_addr;
input [ WIDTH-1:0] input_addr;
input offseft;
begin

end
endfunction
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Ma hda linh dong T

« Viét ma 1a 1 coéng nghé riéng biét. twong thich véi cac céng cu mo
phéng khac nhau, va dé dang dich tr Verilog sang VHDL (hoac tir VHDL
sang Verilog).

» Khéng st dung cac gia tri khd ma hoa.
* Thém tap tin.
e Tranh nhung cac tap lénh.

e St dung thw vién déc lap.

|||||||||||||||||



Khong dung cac gia tr i kho
ma hoa

Khong st&r dung cac gia tri khé ma héba.

S dung hang sb thay vi cac gia tri khd ma hoa.

[[weeemeemarmcne e "define MY_BUS_SIZE 8

wire [7:0] my_in_bus; "define MY_REG_SIZE 16
req [15:0] my_reg; parameter MY_BUS_SIZR="MY_BUS_SIZE
parameter MY_REG_SIZE =" MY_REG_SIZE

wire [MY_BUS_SIZE-1:0] my_in_bus;
req [MY_REG_SIZE-1.0]my_reg;
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Thém tap tin

Hwéng dan:

S dung dé dinh nghia trang thai cho thiét ké bang cach viét riéng

biét tap tin va tén tap tin.

EX: DesignName_params.v.
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Tranh nhdng cact ap lénh

Hwéng dan:

Tranh s dung cac tap I1énh trong ma nguén dé ma linh ddong hon.

SEMICON




Swr dung cac th w vién riéng.

S dung cac DesignWare Foundatioin dé nang cao tinh déc 1ap trong
cong nghé.

= TrAnh chén cac cbng vao trong thiét ké:

Thiét ké mic cbng khé doc, nén kho nang cap va tai st dung.
« COng nghé dé lam murc céng cdng kénh.

= S dung thw vién GTECH, néu cbng phai st dung:

« GTECH cha cac cbng logic va cac thanh phan . Ex; AND, OR, NOT,
Flipflop

= Thw vién DesignWare Foundation bao gdm céc: Phép céng, so sanh,
tang ,giam. Sin, cos, chia, arithmetic va barrel shifters.

= Thw Vién DesignWare cai thién timing, thiét ké ndi, va kién trac.

= Thw vién DesignWare gilip thiét ké véi hiéu suat cao ma con gon nhe.
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