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RTL Wi [0 B A7 e fid 2 2%  {H 48 € WI4G1E 4 O B, GowinSynthesis
W B o im i  dy, AR D EALE S B IIAE S A il 24
YE N o
NEEMAB[BIIKE

CLK b T i 0 ik 2 # A1 CLK T P s i ) fos 4 ) XA AS &
CLK fit k77 A, BT LU i A 81 RE LR & i CLK BT A (1 i i 25 11
ZN IR

B AT SR N RID AL B A 2
module top (g, d, clk, reset);
input d;
input clk;
input reset;
output q;
reg q_reg;
always @(posedge clk)begin
if(reset)
q_reg<=1'b0;
else
q_reg<=d;
end
assign q = q_reg;
endmodule
[R5 AL bl & a8 R AN 4-1 o
4-1 =6l 1 P EMARHMERTEE

d
q
clk DFFR 5
7yl areg

reset

N 2 AT R A R A B A IR R Th RE Y fid 2 2%
module top (q, d, clk, ce, set);
input d;
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input clk;
input ce;
input set;
output q;
reg q_reg;
always @(posedge clk)begin
if(set)
q_reg<=1'b1;
else if(ce)
q_reg<=d;
end
assign q = q_reg;
endmodule

[l 20 B H s A I AT RE D RE A A s s R U 1 4-2 Pl

4-2 =6 2 RIF BN A HFREREREM A R~ EE

d
ce DFFSE 9

> —>
clk

q_reg

set

B 3 TR A e D B A HLA A I B RE ) RE A il A &
module top (q, d, clk, ce, clear);
input d;
input clk;
input ce;
input clear;
output q;
reg q_reg;
always @(posedge clk or posedge clear)begin
if(clear)
q_reg<=1'b0;
else if(ce)
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q_reg<=d;
end
assign q = q_reg;

endmodule

S B A B I B A8 2h RE 1 fid A s on  an  4-3 P

& 4-3 =Bl 3 R R HEERMEEIENML B REE

d

! q
ce DFECE .
clk A-e9

—P
clear T

N 4 AT R R A R A AN T RE D RE I B A AR
module top(d,g clear,q,ce);

input d,g clear,ce;

output q;
reg q_reg;
always @(g or d or clear or ce) begin
if(clear)
q_reg <=0;
else if(g & & ce)
q_reg <=d;
end
assign q = q_reg;
endmodule

AT AL R LT HE 2 RE I B e e i ] 4-4 T

& 4-4 =P 4 HFHREMANSE PEREIENHMFERTEE

o

d

ce DLCE g

= —>

B =

q_reg
9

clear ?
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HREM % ARV IR{E

S DR E AL Bl Ay, HATIRERNY 0, B RTL A EI4E
61, RLr & NG DY 1 MR D BRI il as S T SEBl P B
PETRE NI B L

module top (g, d, clk, reset);

input d;

input clk;

input reset;

output q;

reg q_reg =1'b1;

always @(posedge clk)begin

if(reset)
q_reg<=1'b0;
else
q_reg<=d;

end

assign q = q_reg;

endmodule

an bR D AN Bl Fos B A 4-5 Pr .
4-5 7= 5 RIZE AT FhiR %k 25 R iZ 8 iR EE

d
reset ,E—V DEES q
ok o qreg | %
SET
GND

6 IR AL Bl Ay, HATRERCY 1, B RTL ik EvIE
B9 0, KWL NPIIRE DY O Il I o fid A &8 S — A>T SE Bl [R]20 EAL
THREHZ 4R HLE

module top (q, d, clk, set);

input d;

input clk;

input set;

output q;
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reg q_reg = 1'b0;
always @(posedge clk)begin
if(set)
q_reg<=1'b1;
else
q_reg<=d;
end
assign q = q_reg;
endmodule

I EAIIRMEDN O A Bl 5 45 A 32 B HL R B AT 4-6 PR .

4-6 7P 6 NIRTE S 0 FOEARRT S & 28 K2R B R E

d
h’
set —
> | DFF X
4’
clk q_reg
4’

w7 R ENHMEN 1 R D B A
module top (q, d, clk, ce, preset);
input d;
input clk;
input ce;
input preset;
output q;
reg q_reg =1'b1;
always @(posedge clk or posedge preset)begin
if(preset)
q_reg<=1'b1;
else if(ce)
q_reg<=d;
end
assign q = q_reg;
endmodule

an b b EA b a8 oR AN 4-7 P
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q
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D(I;I;I:E ‘ >
clk -

—

preset

4.2 RAM HEHFERESRBEIHE

4.21 RAM E#EKIHEENR

RAM H #/2 RTL 24 FE el P sk A i A7 i Thae i HE S B ¥k
HoR S BENLAA dy (BSRAM) 5404 N BEH LA il oy (SSRAM) i 2.
Fi P #E ¥ RTL B BE AT DL B 4% 5244, BSRAM B¢ SSRAM JR1E, tHAf LIE R
ARAR AT 1) RTL M N E i #s iR . X RTL #% 2R A7 fi #s B,
GowinSynthesis k85 RTL #ii&, R/ & AH N 26441 RTL ik 8 3 9 AH M
ft) RAM e,

HIP AR Z 43 ] BSRAM RSB, 75 2 2 LA T BRI -
1. BT ok A A 2 A AR R I S 5

2. RAM ZAUCHRIEAEER, A0l LA 7P G 5 HE,
GowinSynthesis 4~ 32 #7575 RAM;

3. FELE AL A R B 17
4.2.2 RAM $HEAT4B
BSRAM
BSRAM (AL B A s (RS, XU TR, Pyt rTpiat, 1
VB DM A fE BB Cpipeline) 235 # HE (bypass)FiFh

A FEEEE L (normal Mode). 15 (write-through Mode) & 56
1 5 5 1 (read-before-write Mode) =i,

SSRAM
e BRI D00 A % ikt =, SSRAM A
R R
4.2.3 RAM #SHXHAER

syn_ramstyle f& & 1725 S5 2, syn_romstyle fi5 & R 517 i 4% 1

SR e EAE R SSRAM B# BSRAM, 1 FH £ 15 A)
ram_style. rom_style 8% syn_sristyle >k#% il .

ZIiEa) BARE H 7 \iE 2% _syn_ramstyle. syn_sristyle 75,
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data_in =P DI DOUT |
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%1 RAM AN FIRFAE 2861 2 T

A AT, 1 AN DOF LS b DR AR E A A, T
LA ZR & D9t AR 2 1 5 ) BSRAM.

module normal(data_out, data_in, addr, clk,ce, wre,rst);

output [7:0]data_out;
input [7:0]data_in;
input [7:0]addr;
input clk,wre,ce,rst;
reg [7:0] mem [255:0];
reg [7:0] data_out;
always@(posedge clk or posedge rst)
if{rst)
data_out <= 0;
else
if(ce & !wre)
data_out <= mem/addr|;
always @(posedge clk)
if (ce & wre)
memfaddr] <= data_in;

endmodule

0 L1 #dn  BSRAM HLES FA 7R 2 K U B 4-8 Ffos .
4-8 ;7% 1 RAM E2 B4 &

addr =P  addr

mem

ce ce

—
wre ~———p W€
» clk

clk

reg

=P data out

rst

2 9 AN, 1 s D B S um DA R AR,
wre A 1B, BIAEE T DLE AL, RO LA s 5
HE 1 BSRAM,
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module wtll(data_out, data_in, addr, clk, wre,rst);
output [31:0]data_out;
input [31:0]data_in;
input [6:0]addr;
input clk,wre,rst;
reg [31:0] mem [127:0];
reg [31:0] data_out;
always@(posedge clk or posedge rst)
if(rsy)
data_out <= 0;
else if(wre)
data_out <= data_in;
else
data_out <= mem/addr|;
always @(posedge clk)
if (wre)
mem/faddr] <= data_in;
endmodule
an b i H s 11 BSRAM L fifiid /s = Bl 4N & 4-9 iR .
4-9 77fjl 2 RAM H & [E

data in __| > b1

addr —p  addr

mem reg t—P data_out
wre > wre DOUT L>
A
clk “—/‘-P clk
rst

A 38 AN, AN EE FF HLE S b AR R A A,
wre 4 1 I, SNBSS T, REBIPEEE N E I BRI i
H BSRAM.

module read_first 01(data_out, data_in, addr, clk, wre);
output [31:0]data_out;
input [31:0]data_in;
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input [6:0]addr;
input clk,wre;
reg [31:0] mem [127:0];
reg [31:0] data_out;
always @(posedge clk)
begin
if (wre)
memf[addr] <= data_in;
data_out <= mem/[addr];
end
endmodule
an b 1 BSRAM HELES A 7~ 2 B A B 4-10 Fs .
4-10 7745 3 RAM H35[E

i

gl

data in =—t=pp DI

addr P addr DOUT
mem reg ¥ data_out
wre — wre #>
[ clk
clk kg

A4 R 2 AN S I, 1 AR A A, — AN S i A wre {55,
RBAI—NEuOH wre 55, 1 AR DRIKCR S A K575 . RBIY
SEA NG A b @R, B e E S, SR8 A A A e
1 2 ) S48 2 A7 B0 1 BSRAM.

module read_first 02 _1(data_outa, data_ina, addra, clka, rsta,cea,
wrea,ocea, data_inb, addrb, clkb, ceb );

output [17:0]data_outa;

input [17:0]data_ina,data_inb;
input [6:0]addra,addrb;

input clka, rsta,cea, wrea,ocea;
input clkb, ceb;

reg [17:0] mem [127:0];

reg [17:0] data_outa;
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reg [17:0] data_out rega,data_out regh;
always @(posedge clkb)
if (ceb)
memfaddrb] <= data_inb;

always@(posedge clka or posedge rsta)
if(rsta)

data_out rega <= 0;
else begin

data_out_rega <= mem/[addral;
end
always@(posedge clka or posedge rsta)
if(rsta)

data_outa <= 0;
else if (ocea)

data_outa <= data_out _rega;
always @(posedge clka)
if (cea & wrea)

mem/[addra] <= data_ina;

endmodule
an kX - BSRAM Hi g fiid 7 & K an & 4-11 s

4-11 77%] 4 RAM H 3R E

clkb
data_inb
addrb

ceb

ceb
addrb

addra DIB
clkb |€——
—>
| .
Ll

addra

mem  pour res - res —Pdata outa

cea cea

wrea wrea A A

—>
data_ina —» DIA

—

—

clka

clka

rsta

ocea

g%
op
o

a5 8 1A, 1A S O H S A F RS, s
GRAONE BRI, B Oy 55 R 30 0 XU - BSRAM.
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module read_first wp _pre_I(data_out, data_in, waddpr, raddr,clk, rst,ce);

output [10:0]data_out;
input [10:0]data_in;
input [6:0[raddr,waddr;
input clk, rst,ce;
reg [10:0] mem [127:0];
reg [10:0] data_out;
always@(posedge clk or posedge rst)
if(rsy)
data_out <= 0;
else if(ce)
data_out <= mem/[raddr|;
always @(posedge clk)
if (ce) mem[waddr| <= data_in;

endmodule

4-12 77%] 5 RAM HE 3R E

waddr =P waddr
raddr =  raddr

an_E D X 1 BSRAM Fi i ik 7~ i B A 4-12 s .

dataiin _» DI DOUT '
mem reg =P data_out
ce —> ce >
wre > wre A
» clk
clk
rst

w6 N EAYMER R A 1 A

Q7220 EAL A BEAE il 2 o

module test_invce (clock,ce,oce,reset,addr,dataout) ;

SUG550-1.8

input clock,ce,oce,reset;
input [5:0] addr;
output [7:0] dataout;
reg [7:0] dataout;

M, Bar e AR 20855 i

always @(posedge clock or posedge reset)

if(reset) begin
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dataout <= 0;

end else begin

if (ce & oce) begin

case (addr)

6'b000000: dataout <=32'h87654321;

6'b000001: dataout <=32'h18765432;

6'b000010: dataout <=32'h21876543;

6'b111110: dataout <= 32'hdef89aba;

6'bl11111: dataout <= 32'hef89abce;

default: dataout <= 32'hf89abcde;

endcase

end

end

endmodule

an b i RS A i A FE R IR R = I N ] 4-13 T
4-13 7=f 6 pPROM HEBEE

addr > raddr

ce —P ce

DOUT =]
vee reg t—P dataout
oce —p mem p>
A
clock y| clk
reset

1 7y shift register BEARITF ffias, 25 & N B Dy XU
BSRAM.

module seqshift bsram (clk, din, dout) ;

parameter SRL WIDTH = 65;

parameter SRL DEPTH = 16;

input clk;

input [SRL_WIDTH-1:0] din;

output [SRL WIDTH-1:0] dout;

reg [SRL WIDTH-1:0] regBank[SRL DEPTH-1:0] ;
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integer i;
always @(posedge clk) begin
for (=SRL _DEPTH-1; i>0; i=i-1) begin
regBank[i] <= regBankl[i-1];
end
regBank/[0] <= din;
end
assign dout = regBank[SRL DEPTH-1];
endmodule
an O X 1 BSRAM Hi i A 7 & A B 4-14 Fros.
4-14 7= 7 RAM E 35

din
Y A 4 A A 4
FF FF FF FF
Y A 4 A 4 Y
FF FF FF FF
v v v v
FF FF FF FF
dout
!

HEZREl, &S W E M GowinSynthesis -5 B 4 i AR SRS
“GowinSynthesis Inference Coding Template”.

4.3 DSP MR B s KB H

4.3.1 DSP #SHEXIIEN B
DSP S & A i F2 Foks B P Bt 3y B o nidfe S B 4
DSP 5k, H P ER T RTL B BERT LLsEfi4k DSP AT LL'S RTL #4301
DSP #i&, GowinSynthesis ¥ ##E RTL ik, W 7F&H N 4441 RTL #iiR
e 5 B AN ) DSP R,

DSP bk HAT 3eik LA S ANVE R ar A7 4 I DI RE o =4 F P 24 Al F A 2 AR A
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4 A HA TE 5 AR SCHF

4.3 DSP [AEF R E = RS S

SUG550-1.8

45 DSP Bitki, GowinSynthesis 2 FiliE 4 it B4 S ST IR (I T e .
4.3.2 DSP $HENT43
B DSP 4r ATRiEL. Fehnst. Fmes Bnst, HA LRIk

o & 0D

6

SCHFAANAT 5 LA R 32 B 48
SCFF RIS BGR D AREA

PR SFRINEATS
BESESFIINE VIR

SCRFIUINTIRE

AR, IR, M AR, 55 IR AT AL
4.3.3 DSP B4R

syn_dspstyle Fkfa il BARRS G 5 4= /76 F 1) ek g3 fd H DSP & &
1 FEL PRS2

syn_perserve SR B 211788, 24 DSP J& B i 27 /2 de @ v, DSP
AT AW E 25 A7 4%

A B A ) 2R 7 0% 5% syn_dspstyle. syn_preserve 75,
434 DSP #SRERH

AN A AR S AL [R5 E AL ey g, 1%L B N BT AT A
yina Alinb, #it &f7E N out_reg, SFERAFAEEE N pp_reg.

module top(a,b,c,clock,reset,ce);
parameter a_width = 18;
parameter b_width = 18;
parameter c_width = 36;

input signed [a_width-1:0] a;
input signed [b_width-1:0] b;
input clock;

input reset;

input ce;

output signed [c_width-1:0] ¢;
reg signed [a_width-1:0] ina;
reg signed [b_width-1:0] inb;
reg signed [c_width-1:0] pp_reg;
reg signed [c_width-1:0] out_reg;

wire signed [c_width-1:0] mult_out;

7/
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always @(posedge clock) begin
if(reset)begin
ina<=0;
inb<=0);
end else begin
if(ce)begin
ina<=a;
inb<=b;
end
end
end
assign mult_out=ina*inb;
always @(posedge clock) begin
if(reset)begin
pp_reg<=(;
end else begin
if(ce)begin
pp_reg<=mult_out;
end
end
end
always @(posedge clock) begin
if(reset)begin
out_reg<=0;
end else begin
if(ce)begin
out_reg<=pp_reg;
end
end
end
assign c=out_reg;
endmodule

0 LR STeis A LB R 7S R B A ] 4-15 BT
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& 4-15 ;=% 1 DSP H 2% E
a =——p
reg
clock "t reg 9 reg >
—4 4 > > ¢
A A A A
b
reg
L\ ‘ Vg \ W, N
ce N N M
reset

N 2 A A S D AR K ISR N AR, N 48 4 A\ iy 27 A7 2% a0_reg.
al_reg. b0_reg #1 b1_reg, uthimar (45 s_reg, 552 7%=y p0_reg
1 p1_reg.

module top(a0, al, b0, bl, s, reset, clock, ce);
parameter a0_width=18;
parameter al_width=18;
parameter b0_width=18;
parameter bl_width=18;
parameter s_width=37;
input unsigned [a0_width-1:0] a0;
input unsigned [al_width-1:0] al;
input unsigned [b0_width-1:0] b0;
input unsigned [bl_width-1:0] bl;
input reset, clock, ce;
output unsigned [s_width-1:0] s;
wire unsigned [s_width-1:0] p0, p1, p;
reg unsigned [a0_width-1:0] a0_reg;
reg unsigned [al_width-1:0] al_reg;
reg unsigned [b0_width-1:0] b0_reg;
reg unsigned [b1l_width-1:0] bl_reg;
reg unsigned [s_width-1:0] p0_reg, p1_reg, s_reg;
always @(posedge clock or posedge reset)
begin
if(reset)begin

a0_reg <= 0;
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al_reg <= 0;
b0_reg <= 0;
bl_reg <=0;
end else begin
if(ce)begin
a0_reg <= al;
al_reg <= al;
b0_reg <= b0;
bl_reg <=bl;
end
end
end
assign p0 = a0_reg*b0_reg;
assign pl1 = al_reg*bl_reg;
always @(posedge clock or posedge reset)
begin
if(reset)begin
p0_reg <= 0;
pl_reg <=0;
end else begin
if(ce)begin
p0_reg <= p0;
pl_reg <=pl;
end
end
end
assign p = p0_reg - p1_reg;
always @(posedge clock or posedge reset)
begin
if(reset)begin
s_reg <=0;
end else begin
if(ce) begin

s_reg <=p;
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end

end

end
assign s = s_reg;

endmodule

an_E RSN 2% FL i i 8 s T B ] 4-16 P

& 4-16 7=l 2 DSP & E

clock
reset

SUG550-1.8

A0  —

reg

>

reg

b0 =—P—P reg

v
V

| reg > s

al  ——n—Pp

reg

~ reg

reg

il 3 AT ARG AN AT S ORISR AS , XS A IR R .
module top(a0, al, a2, b0, bl, b2, a3, b3, s);

parameter a_width=18;

parameter b_width=18;

parameter s_width=36;

input unsigned [a_width-1:0] a0, al, a2, b0, b1, b2, a3, b3;

output unsigned [s_width-1:0] s;

assign s=a0*b0+al*bl+a2*b2+a3*b3;

endmodule

an b SR R B R R T B 4-17 PR .
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& 4-17 7=l 3 DSP & E
a0

b0
al

bl
a2

b2
a3

b3

il 4 AT LA H— RS A O BISRIL SR AR50 O T s, %
ek A B — AN N i 5 U 2 HO e i b AR L%

module top(a, bX, bY, p);

parameter a_width=36;

parameter b_width=18;

parameter p_width=54;

input [a_width-1:0] a;

input [b_width-1:0] bX, bY;

output [p_width-1:0] p;

wire [b_width-1:0] b;

assign b = bX + bY;

assign p = a*b;

endmodule

a0 b SR R R R T B 4-18 P .
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[&] 4-18 7~451 4 DSP H 3&[E
bX

bY

w5 AT GEE AN E AN 0 BTk RNay, 1%k BUnEs i A
728N s.

module acc(a, b, s, accload, reset, ce, clock);
parameter a_width=36; //18 36
parameter b_width=18; //18 36
parameter s_width=54; //54
input unsigned [a_width-1:0] a;
input unsigned [b_width-1:0] b;
input accload, reset, ce, clock;
output unsigned [s_width-1:0] s;
wire unsigned [s_width-1:0] s_sel;
wire unsigned [s_width-1:0] p;
reg [s_width-1:0] s;
assignp =a*b;
assign s_sel = (accload ==1'b1) ? s : 54'h0000000;
always @(posedge clock)
begin
if(reset)begin
s<=0;
end else begin
if(ce)begin
s <=s_sel + p;
end
end
end

endmodule

b ek Bonas s A s 2 E i 4-19 s
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B 4-19 /=% 5 DSP EB E&R[E
a
reg P s
>
’ A
gnd
accload
clock
reset
ce
!

B 2R, % W, GowinSynthesis k-5 B H g i AR AR SCRY
“GowinSynthesis Inference Coding Template”.

4.4 BRRSMLEEE TN
44.1 ARRSHHEERN
GowinSynthesis 374 B IRZ&HL (Finate State Machine,FSM) [4: 4,

Gt 7 ARG, A, RIS SE . A IRARESHINZGE SR RS
BUIS T 2 dnig AN B, ASAITE . dmid i s BA . EARREmMY
LI5S T, GowinSynthesis H sk AL | 4% F5 RSB — 3k SEBUIR
B HH AL R SO AR SRS 2 A8 e g ts oy AT S0, A%
RSN I £ R 3E 275 syn_encoding & 77,
V|
A BRSP4 45 IS4 i 1, GowinSynthesis /K HAE ARSHLIET 44, I
IR ML 1 g B 20 K 4 28

4.4.2 BIRRESNAE =G
1 BRRASHLI 2 A I A 2880
JEIAEDARASHL

4 RTL BT Ao RESHIR A AT idd, AEANBOE IS LR AITE O T
GowinSynthesis BRI\ FAMIAG LIRS HLRITIRE, A MASLIRAITE DL T
A 20 PR A 5 g 7 USRS AL RE . SRS i) gt KA an T

reg [3:0] state,next _state;

parameter state0=4'b0001;
parameter state1=4'b0010;
parameter state2=4'b0100;
parameter state3=4'b1000;
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4 A HA TE 5 AR SCHF 4.4 BRI LR E SE LU

SUG550-1.8

EiRZEHI RTL R HGS %S, GowinSynthesis % JhHu i 3E1T 512
Bl
BERSH
75 RTL SR A HUT R 5 RO AT 40 A . 75N U5 2R B 00
GowinSynthesis FRIAIEFEAE H IS SEILREHLRITHRE , A FifS LR AIE LT
AR HE 2R 5 72 B 9 i 07 SEDDIRSHLThRE . A% B A9 B 2w A5 7 X281 40 T
reg [3:0] state,next_state;
parameter state0=2'b00;
parameter statel=2'b01;
parameter state2=2'bl1;
parameter state3=2'b10;
FiRZEFIF RTL R E SIS, GowinSynthesis % #5552
o
ZHFIESH ERBRESN
i RTL Bt HeRASHIER F Z A3 4T g b, BEA R AN s 7R
i, EABERBLARMIEI T, GowinSynthesis H AR 3 g i i EOR 7 58
SEH O SR LT 9B . BRI TR, 2 MOk T4 G
RO 56 U3 ) L RS AT SE I, 4 e PN T 55 T 2 A ) 280 5 U
e A HEAT LB A2 MBS L0 RS DL AR £ 46 7€ B 4 i 7 20sk
PRSP RE
ZN N
reg [5:0] state,next_state;
parameter state0= 6'b000001;
parameter statel= 6'b000011;
parameter state2= 6'b000000;
parameter state3= 6'b010101;
R EGIT SN 4, WIS 6, HAE AT A 5, AT
PN EUN TS A R0 98, SR A A 47 S
il 2
reg [2:0] state,next_state;
parameter state0=3'b001;
parameter state1=3'b010;
parameter state2=3'b011;
parameter state3=3'b100;
R RGPS EOY 4, FASEAE RISy 3, AT LGRS A BOR T
G R A AL TE, R b A AT S
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3

reg [5:0] state,next_state;
parameter state0= 1;
parameter statel= 3;
parameter state2= 6;

parameter state3= 15;
RGN EON 4, Gt H] 10 B, A3 3 58 B D
JE e AN, AT GRS T gD A R T, SR A AT SE T
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SUG550-1.8

ZaURYTHF

JEVEZVR A T B LR G H P itbis e, Thagseal sl it MR o
SRR, AER S SR T T B SRRV R . R TR
B LVEELA RO, B LR AAETR RS

AFTRHIR T RTL XA 2 5 A1 GowinSynthesis £ 31 GSC
(Gowin Synthesis Constraint) 25 1% . Verilog U2 K/INE UK,
PRI 4 S S M 06 25 s 4% FREV AR IR AT N o LB R R — 2R R 12
WAGAE— AT, HhRIANT] DA AT R 353047 7 bR, i8R R R R RN 5

RTL XHHRIZR

RTL XA 2R AAEZI RO R (object) ()5 XA HEs N, dm
FETE SGE A G R ) 705 2 AT . B EMEL R R GEER T 3L R,
ZIRZA N R T2 WININE LR, W “reg dout1 /*synthesis
syn_preserve=1*/, dout2 /*synthesis syn_preserve=1*/;”, . “reg dout1
[*synthesis syn_preserve=1*/; reg dout2 /*synthesis syn_preserve=1*/;",
BRI AR BN (setting_value) W NFRFH:, N setting_value {H Al
Jamas IG5, anik setting_value {E M%7, W setting_value {E /i 5 A~
CIRYSI DY G R
GSC

GSC 215N Instance XM )0, Net RAM LI, Port R[4
WA R RAR AL B EIRE S T ROANFEREE, HAREERL
LSO R IUE FH S| 5K AR AT R, attributeName (BME4FR) S4HE
PEAE AT EAE XG5 B AT S hR IR, Z MBS 1T )a
ATLAA %, GSC A M KRS, VR “/17. BARERIEEI T

INS "object" attributeName=setting_value;
NET "object" attributeName=setting_value;
PORT "object" attributeName=setting_value;
GLOBAL attributeName=setting_value;

ZIWiER) LN INS, object #4200 instance 4 %%, instance 545
module/entity instance X primitive instance, instance % A& S,
Rl bus K AE S temp[15:0], 5 k& temp HI ],
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APRAER)IT N NET, 23R RN net 5.
AR RIS PORT, L1530 RAAZUN port 4475 .

ZIRiER) Sk N GLOBAL, Ui AR EMEAR R S REELR, 40
XA

LR I G AR E MR R FILEL, R T DA 8%,
X RAFRPSCRREBCRT, A 17 RX AP ANEHR R FR . R
X R AR w R IX 2, Hhin w "object”s

ZIR B MEME (setting_value) M EE R RERH M BT E A dhK
T LR ERIFME, ANZJE M ERAAE . BUE AR ST 8 GSC H i EiE >
RTL B > GSC 4k &l > RTL 4k &M > ZRNE, WEZ
AR AAE RS, BUIR 48 2 4 0l U2 AR WME. #lhn, & A/D/C/multi
(“1” SRFERBR AL 72 BAINEH R ) MULT_STYLE J@, HAHE
BN dsp; i) “A/D/C” 1) MULT _STYLE J@tt, H&H EBME, 1
MULT_STYLE J@rT bAgkK, FrAdkEIF 46K “A/D” BIJEHAE logic; 7
#) “A/D/C/mult1” ¥ MULT _STYLE, HEEH “A/D” HdkkilE, XA BEHE
B, HTHEZERLSE, bl EE{E DSP.

5.1 black_box_pad_pin

SUG550-1.8

iR

TR BT 10 pads Xt Ah A EE 2 7] W HT % 8 1 R 5 B &) io pad
EAEH

ZJEME A AT E RTL S8R E
RE
Verilog £ 35 1%
Verilog object /* synthesis black _box_pad_pin=portList */;
VHDL #) 7R
attribute black_box_pad_pin : string;
attribute black_box_pad_pin of object: objectType is portList;

® object: s&—EE&T € XK module X component.

® objectType: A object [¥) type, Ul component.

® JHXGI SHEKK PortList /& — M EEME . LUE S0 kRNEIR, AR T RE T L
[y 1 4 8K

w5l
Verilog Z) 51
module top(clk, in1, in2, out1, out2,D,E);
input clk;
input [1:0]in1;
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input [1:0]in2;

output [1:0]Jout1;

output [1:0Jout2;

output D,E;

black_box_add U2 (in1, in2, out2,D,E);
endmodule

module black_box_add(A, B, C, D,E)/* synthesis syn_black box
black_box_pad_pin="D,E" */;

input [1:0]A;
input [1:0]B;
output [1:0]C;
output D,E;
endmodule

VHDL #3745

library ieee;

use ieee.std_logic_1164.all;

entity top is

generic (width : integer := 4);

port (in1,in2 : in std_logic_vector(width downto 0);
clk : in std_logic;
q : out std_logic_vector (width downto 0)

);

end top;

architecture top1_arch of top is

component test is

generic (width1 : integer := 2);

port (in1,in2 : in std_logic_vector(width1 downto 0);
clk : in std_logic;
q : out std_logic_vector (width1 downto 0)

);

end component;

attribute black_box_pad_pin : string;

attribute black_box_pad_pin of test : component is "q[4:0]";
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begin
test123 : test generic map (width) port map (in1,in2,clk,q);
end top1_arch;

5.2 full case

ik

full_case A1t Verilog it H{HH . 7% case, casex ¥ casez i
A Ja it et S BT A AT RERIE A C A g A TR ST 2 R R R R
ACREXIER

ZJEPE A AL RTL U dia €, R SCRF Verilog 1A R it
R

Verilog £ iE 12

verilog case /* synthesis full_case*/
=Bl

Verilog £ 374

A 1R E BEER ) HL B AN T 5 A ] 2 R AR R IR B AE S

module top(...);

always @(select ora or b orc ord)

begin

casez(select) /* synthesis full_case*/

4'b???1: out=a;

4'b1?7??: out=d;

endcase

end

endmodule
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5.3 parallel_case

84, mitlE T2 E ] (parallel-multiplexed) 45T AS 2 2%
24wt (priority-encoded) 45#.

Z484 H Al Verilog XA TEE .
ik

case BRI & SO AL FT TAE, KT 5k B AH VT AT 1 56
— 1B AR H D RV R LM N IR A NG 5, RIAGE S HEE
AR S, R R 4 B LANME 5 PR Se g i B — N AT i

WAL bus 72 WS FTAIRAMBIRSI I, A FTRIUEE &5 E HE )
BE, BRI AR, UMEVLEChR 2 AR B e 80
GIE

{H R W R AE Ik & VEE, 7T LA parallel_case 54 7H BRA/MAUAR G
Rt 2 5
Bk

Verilog Z) #0152

object /* synthesis parallel_case */;
!
® global support: No

® object: case. casex. casez iEF]FH,
® setting_value: ANiFHUHE.

=Bl
Verilog 2 37451
module test (out, a, b, c, d, select);
output out;
input a, b, c, d;
input [3:0] select;
reg out;
always @(select ora or b or c ord)
begin
casez (select) /* synthesis parallel_case */
4'b???1: out = a;
4'b??1?: out = b;
4'b?1??: out = c;
4'b1???: out = d;
default: out = 'bx;
endcase
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5 LRELIRIRE 5.4 syn_black_box

end
endmodule

5.4 syn_black_box

iR
{6 % module B component NHE & T . ELRAR, BEEFEERHE e
i r, HARRAA IR EAA . T ET AT, WENRET.
ZJEME R AT e RTL S HE5E
R
Verilog Z) #1512
object /* synthesis syn_black box */;
VHDL Z)3iEE
attribute syn_black _box: boolean;
attribute syn_black box of object : objectType is true;
bE

® object: FREEAMIXTS, HATLLZ sub module/entity.
® objectType: & object HJtype, # component.

=Bl
Verilog £ 7
module top(clk, in1, in2, out1, out2);
input clk;
input [1:0]in1;
input [1:0]in2;
output [1:0]Jout1;
output [1:0]Jout2;
add U1 (clk, in1, in2, out1);
black_box_add U2 (in1, in2, out2);
endmodule

module add (clk, in1, in2, out1);
begin

out! <=in1 +in2;

end

endmodule
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5 LRELIRIRE 5.4 syn_black_box

module black_box_add(A, B, C)/* synthesis syn_black _box */;
assign C=A+B;
endmodule

fEFZJE 2w, AR black box_add HIAERZR LK. %8N
ZJa, FRER black _box _add MINAEAR R, A HNBEET.

VHDL #3715

library ieee;

use ieee.std_logic_1164.all;

use ieee.std_logic_unsigned.all;
entity mux2_1_top is

port(
dina : in bit;
dinb : in bit;
sel :in bit;
dout : out bit
);

end mux2_1_top;

architecture Behavioral of mux2_1_top is
attribute syn_black_box: boolean;
attribute syn_black_box of mux2_1 : component is true;
begin
u mux2_1:mux2_1
port map(
dina => dina,
dinb => dinb,
sel => sel,
dout => dout
);

end Behavioral;
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5 GRAEYIHSIEF 5.5 syn_dspstyle

5.5 syn_dspstyle
xR

fe ikt UL L A DSP il AR b sl 48 i g 1) 77 SN, BE T DAVE
T HA% module/entity instance, 1] LL/EA T4 5 a B . i@ PEr7E GSC.
RTL XX fFHaiE -

R
GSC 2R
INS "object” syn_dspstyle =setting_value;
GLOBAL syn_dspstyle =setting_value;
Veilog 251G 2
Verilog object /* synthesis syn_dspstyle ="setting_value" */;
VHDL 2%
attribute syn_dspstyle:string;
attribute syn_dspstyle of object:objectType is "setting_value";

!

® object: FHEFEHMNISR, FLLE wire. register. module/entity 4 5% module/entity
instance % .

® objectType: A object f¥] type, i signal.

® setting_value: F’IEZFSLIT, MATSCHF dsp. logic.

® setting_value v logic: " object Btii Jyi% 4 HL# .

® setting_value vy dsp: 1" object Btfit y DSP, W ZERINIHI

{5

GSC Rl

7~ 1 8 5E instance S35 N logic

INS "temp" syn_dspstyle=logic;

INS "aaO/mult/c" syn_dspstyle=logic;

il 2 48 % 4 R T A i AR S 7 300 logic

GLOBAL syn_dspstyle=logic;

Verilog 2 37451

7 1 $8 7€ mult module i BT e ds SE LT 2N logic
module mult(...) /* synthesis syn_dspstyle = "logic" */;
wire [15:0] temp;

assign temp = a*b;

endmodule
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5 ZRELIRSHF

5.6 syn_encoding

N 2 16 5E Feid: 2% temp 235 N logic

module mult(...) ;

wire [15:0] temp/* synthesis syn_dspstyle = "logic" */ ;
assign temp = a*b;

endmodule
VHDL £ 3R
AN 1 $E B ek A result SEBILTT N logic
entity Mult is
port(
result : out signed(23 downto 0));
attribute syn_dspstyle:string;
attribute syn_dspstyle of result : signal is "logic";
end Mult;

architecture Behavior of Mult is
signal x1 : signed(11 downto 0);
signal y1 : signed(11 downto 0);

begin
result <= x1 *y1;

end Behavior;

5.6 syn_encoding

SUG550-1.8

#ix

TR RIS A g hs Jr 3, AT DR T R AR 5.
ZJE M R ATTE RTL SC R 2

BE

Verilog 12
verilog object /* synthesis syn_encoding = "setting_value" */ ;
VHDL £ 3iiEE

attribute syn_encoding : string;

attribute syn_encoding of object : objectType is " setting_value”;
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5 GRELIRSHF

5.7 syn_insert_pad

!

® object: fEEMEHMINS, verilog K 7] LA register &8, VHDL H Al L2 type SRR
o

® objectType: A object 12K, X H—H2 type.

® setting value: RESHWLAIZS 7N, verilog 4wl 327 A2 % 4w % 77 2 one hot; VHDL
HHT S L R it 77 XA one hot. gray.

il

Verilog 7~

a1 RS HLIZ IR onehot A 77 kAT 4l
module test (...);

reg [2:0] ps /* synthesis syn_encoding="onehot " */;
endmodule

VHDL 7~

B 1R IR HLIZ IR onehot T 7 R BEAT S iY
ENTITY fsm IS

END fsm;

ARCHITECTURE behaviour OF fsm IS

TYPE state _type IS (s0,s1,s2,83);

SIGNAL present_state,next_state : state_type;
attribute syn_encoding:string;

attribute syn_encoding of state_type:type is "onehot";
BEGIN

END behaviour;

5.7 syn_insert_pad

SUG550-1.8

iR

fee AN /0 buffer. MJEME(EN 1 1, A 1/0O buffer.
%)@ R A 7E GSC X5 5E »

RE
GSC Wik
PORT "object" syn_insert_pad=setting_value;
!
® setting value: 0= 1. O, & /O buffer; v 11, ffA 1/O buffer.
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5 GRAEYIHSIEF 5.8 syn_keep

® object: HuJLl N port, 415K K%t Input port B¢ Output port &2 4FE ], X Inout port A
EErEH

w5l
GSC /=1l
B 1 FaEd A 110 buffer
PORT "out" syn_insert_pad=1;
I 2 5 E R 110 buffer
PORT “out” syn_insert_pad=0;

5.8 syn_keep

ik
8 5E wire fE4 AT MR AR . ABEATIRAL, fREH reg 1518 H

“syn_preserve”,

ZJE M A AT RTL S8 E

RIE
Verilog £ 3 iE 12
Verilog object /* synthesis syn_keep= setting_value */ ;
VHDL Z) 3 iE%
attribute syn_keep : integer;
attribute syn_keep of object : objectType is 1;

!

® object: fREMEHIIXSR, HAELE wire. port 4124 .

® objectType: A object [¥) type, Ul signal.
® setting_value: HEEHN 08 1, N1 BHREZ net AT

w5l
Verilog £ 57
1 16 5E mywire AL T
module test (...);

endmodule

VHDL ) 374

B 1 FE 5 tmp0 AL AL
entity mux2_1 is

port(
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5 LR ANIF 5.9 syn_looplimit

);
end mux2_1;
architecture Behavioral of mux2_1 is
signal tmpO:bit;
signal tmp1:bit;
attribute syn_keep : integer;
attribute syn_keep of tmpQ : signal is 1;

end Behavioral:;
5.9 syn_looplimit
ik

FaE BT P RIS AR R, BRATEMEAIRECN 2000, BeitHinik
TR IEAUR B L 2000, (HARAIREMMRE, ZedfEh s,
ZJm itk R AI{E GSC ik &

RE
GSC 2R
GLOBAL syn_looplimit=setting_value
bE
setting_value: R LUNET, B HE T PEIREAR RS LR,
Bl

GSC Rl
GLOBAL syn_looplimit=3000
5.10 syn_maxfan

1P
fa e O YA, BEAT DMEM T Bk &, ml DAER] T2 R .
ZJEPERT/E GSC. RTL 55

A
GSC 4L
INS "object" syn_maxfan=setting_value;
NET "object" syn_maxfan=setting_value;
GLOBAL syn_maxfan=setting_value;
Verilog Z1 35 1%
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5 GRELIRSHF

5.10 syn_maxfan

SUG550-1.8

Verilog object /* synthesis syn_maxfan = setting_value */ ;
VHDL £ %
attribute syn_maxfan : integer;

attribute syn_maxfan of object : objectType is setting_value;

object: TRE/ERIIXT %, LI wire. register. input. output. module/entity 4.
module/entity instance %, Xf CLK . CE. LSR #f3% inpin Ai/EH .

objectType: & object [ type, il signal.

setting_value: KT 0 %L,

=~

GSC /1

i 1 852 instance BIECK B HIE R 10

INS "d" syn_maxfan=10;

il 2 48 5% 4 R BOK B HE DY 100

GLOBAL syn _maxfan=100;

i 3 $65E instance KBRS HIE N 10

INS "aaO0/mult/d" syn_maxfan=10;

il 4 $85E net (M R BN 10

NET "aa0/mult/d" syn_maxfan=10;

Verilog 715 4]

i~ 1 48 € module MB% CLK 4MY T instance s K Hi{E N 3
module test (...) /* synthesis syn_maxfan = 3%;

endmodule

7~ 2 $5 7€ instance K B HIE A 3
module test (...);

reg [7:0] d /* synthesis syn_maxfan = 3%/;

endmodule
VHDL 7=
entity test is

end test;
architecture rtl of test is
signal d : std_logic;
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5 GRAEYIHSIEF 5.11 syn_netlist_hierarchy

attribute syn_maxfan : integer;
attribute syn_maxfan of d : signal is 5;

5.11 syn_netlist_hierarchy

iR
TRE R AN ZREH IR . BRNMEN 1 ZoRAERUZ R AN
BCE N O I, LK 2 A1 04T e~ AL i
ZJEME R E GSC. RTL 3CfFH 4R E .
R
GSC Wik
GLOBAL syn_netlist_hierarchy=setting_value;
Verilog £ iE 12
Verilog object /* synthesis syn_netlist_hierarchy=setting_value */;
VHDL Z) 3 iE%
attribute syn_netlist_hierarchy: integer;
attribute syn_netlist_hierarchy of object : objectType is setting_value;
!
® object: fREMHMIXSR, HfE/E top module/entity.
® objectType: 4 object ff] type, Ul entity.

® setting value: 0¥ 1, A 1K, YA hierarchy; W EJEME AN 0, W JwF1bf
HZ LRI

w5l
GSC 71l
GLOBAL syn_netlist_hierarchy=0;
Verilog 7~
module rp_top (...) /* synthesis syn_netlist_hierarchy=1 */;
endmodule
VHDL 745
entity mux4_1_top is
port(
dina : in bit;
dinb : in bit;
sel :in bit;
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5 GRELIRSHF

5.12 syn_noprune

dout : out bit
);
attribute syn_netlist_hierarchy: integer;
attribute syn_netlist_hierarchy of mux4_1_top: entity is O;
end mux4_1_top;

5.12 syn_noprune
11175

SUG550-1.8

£RiE module/entity instance 23 primitive instance B &7 (HER

) A EE s R T, BERT AR T BT 5, ] B
TR .

ZIRPEAE RTL U R E

A%

Verilog £ iE 12

Verilog object /* synthesis syn_noprune = setting_value */;
VHDL Z) 3 iE%

attribute syn_noprune : integer;

attribute syn_noprune of object: objectType is 1;

!

® object: FREMEHIIXS, 7LLZ module/entity instance 4 53 primitive instance %
MG

® objectType: 4 object ff] type, Ui signal.

® setting value: HA[LIN 0B #E 1. v 1 £ instance X B& 1 A0 WAHRIESE
ALK [ instance f BB &1

i

Verilog £ 7R
module test (out1,out2,clk,in1,in2);

endmodule

module noprube_bb(din,dout);
input din;

output dout;

endmodule

VHDL ) 374

library ieee;
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5 ZRELIRSHF

5.13 syn_preserve

use ieee.std_logic_1164.all;

entity top is

end entity top;

architecture arch of top is

component noprune_bb

port(

din : in std_logic;

dout : out std_logic);

end component noprune_bb;

signal o1_noprunereq : std_logic;
signal 02_req : std_logic;

attribute syn_noprune : integer;
attribute syn_noprune of U1: label is 1;
attribute syn_noprune of o1_noprunereq : signal is 1;

end architecture arch;

5.13 syn_preserve

SUG550-1.8

1%

8 IE W A7 A AT A7 v I AR R Ak, BERTLAMER T BARXT 5, thnT L
TEH T 2Rk,

ZJRPER L RTL 30 & GSC XA E -
R

GSC ZyRiki%

:C_E‘ ]
[ J

INS "object" syn_preserve=setting_value;

GLOBAL syn_preserve=setting_value;

Verilog £ 3R iE 1%

Verilog object /* synthesis syn_preserve = setting_value */;
VHDL Z)J3iE%

attribute syn_preserve : integer;

attribute syn_preserve of object : objectType is setting_value;

object: & E/EF HXT %, 7] LLJZ register 4 .module /entity 4 & module /entity instance

e
objectType: A object ] type, #il signal.
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5 GRAEYIHSIEF 5.13 syn_preserve

® setting_value: 0 83 1. 9 1 BHR B0 B 25 A7 4% s 2 O B ARHE 75 B0 XS B 25 A7 45 o
w5l

GSC /=1l

1 FEE IR regl AREPLALEE

INS “reg1" syn_ preserve =1;

il 2 5 % DR B BT b B BT AT A

GLOBAL syn_preserve =1;

Verilog 7~

1 $EE R module HIFFTA A7 48

module test (...) /* synthesis syn_preserve = 1 %/;

endmodule
il 2 $5 PR regl AL
module test (...);

endmodule

VHDL 7~ 43

1 8 e R T B AT A reg
entity syn_test is

);
end syn_test;
architecture behave of syn_test is

signal reg1 : std_logic;

signal reg2 : std_logic;

attribute syn_preserve : integer;

attribute syn_preserve of reg1: signal is 1;
begin

end behave;
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5 GRAEYIHSIEF 5.14 syn_probe

5.14 syn_probe

iR

T2 P A Al AR ST BT A B A RS S AT A . B AR R
PRI F0RE B port BT 2 BRAE T0UZ 3 1 51K

ZJEME R ATTE RTL U 48 5E
R

Verilog Z) #1512

Verilog object /* synthesis syn_probe = setting_value */ ;

VHDL ZJ3iEE

attribute syn_probe: string;

attribute syn_probe of object: objectType is " setting_value ";

object: fRE/EAMIX S, HuJLLE wire 5% register.

objectType: & object K] type, 0l signal.

setting_value fHy 1: AR 5, R net 44 K B 30453 2RI port 44 FR
setting_value 15y 0: AS RRVFHRMI .

setting_value H 74 A —MEE S IR . 4 setting_value $i & 14 %
4 bus B, B FRE 2 H SR INE T .

® gowinSyn 3 setting_value {5 object % 7-5(# module [ port £ #H[7 .

=Bl

Verilog Z) % 7~4, probe_tmp # X & iZJE )5, probe tmp 4k %1 7E T
=k i A

module test (...);

e0 o000

endmodule
VHDL Z) 745
entity halfadd is

end halfadd;

architecture add of halfadd is
signal probe_tmp: std_logic;
attribute syn_probe: string;

attribute syn_probe of probe_tmp: signal is "probe_string";
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5.15 syn_ramstyle

ik

TROEAT A SEBT 2, BERTDMEM TR R, T DUEM T &R/
[l -

ZJEPERITE GSC. RTL SCfFhR%E
WA

GSC £ H ik

INS "object" syn_ramstyle =setting_value;

GLOBAL syn_ramstyle =setting_value;

Verilog Z) #1512

Verilog object /* synthesis syn_ramstyle = "setting_value" */ ;
VHDL 2%

attribute syn_ramstyle:string;

attribute syn_ramstyle of object : objectType is "setting_value";

® object: 15 EMEH X%, A L& module/entity 4 .module/entity instance 4 ¢ register.

® objectType: & object HI type, 0l signal.

® setting_value: 776232 I 52, 241152 #F block_ram. distributed_ram. registers.
rw_check. no_rw_check.

® setting_value A registers: ¥ inferred RAM WL registers  (fih 28 A2 5 FEL K ),

A2 % I RAM BE5.

® setting_value A block_ram: 4 inferred RAM Wi Jyid 24 (1) % & F A7, HAEH
FPGA [#1% I N A7 B U .

{5
GSC Zi =l

7l 1 455 instance SEEL 5 A BSRAM

INS "mem" syn _ramstyle=block_ram;

A 2 18 7€ 4 R A A7 AR Sk BT O SSRAM
GLOBAL syn_ramstyle=distributed _ram;
Verilog £ 37

A~ 1 $8 € module WA KAl a3 S2EL 5 20N block_ram, Jf H AT
ITEKRE

module test (...) /* synthesis syn_ramstyle = "block_ram" */;

endmodule
M 2 ¥55E instance SZI 7 N BSRAM fifi i
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module test (...) ;

reg [DATA W - 1:0] mem [(2**ADDR_W) - 1 : 0] /* synthesis
syn_ramstyle = "block_ram" */;

endmodule

VHDL £ 3R

N 1 8 E A 2 memory S2FLT Ry BSRAM

entity ram is

GENERIC(bits:INTEGER:=8;
words:INTEGER:=256);

ARCHITECTURE arch of ram IS

TYPE vector_array IS ARRAY(0 TO words-1) OF
STD _LOGIC_VECTOR(bits-1 DOWNTO 0);

SIGNAL memory:vector_array ;

attribute syn_ramstyle:string;

attribute syn_ramstyle of memory : signal is " block_ram";
BEGIN

end arch;

5.16 syn_romstyle
1P
o e R s sl 7 20, BERTRMER T RARXT R, W DMEH T4
e .
ZJEPERTE GSC. RTL X5 5E
A
GSC L
INS "object" syn_romstyle =setting_value;
GLOBAL syn_romstyle =setting_value;
Verilog 29151
Verilog object /* synthesis syn_romstyle = "setting_value" */ ;
VHDL 2357
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5 GRAEYIHSIEF 5.17 syn_sristyle

attribute syn_romstyle:string;
attribute syn_romstyle of object : objectType is "setting_value";
!
® object: 15 EMEH X%, 7] L& module/entity 4 , module/entity instance 4 ¢ register.

® objectType: A object f¥) type, Ul signal.
® setting_value: HiSAFfis sl 3, 2477 3 ¥F block_rom, distributed_rom, logic.

w5l
GSC 2Rl
il 1 $85E instance SEEL 77 N BSRAM
INS "mem"” syn_romstyle=block_rom;
I 2 18 € 2 R A AR SE BT Oy SSRAM
GLOBAL syn_romstyle=distributed _rom;
Verilog 25711
Al 1 48 module I FTA #7452 3877 5008 SSRAM
module rom16_test(...)/*synthesis syn_romstyle="distributed_rom"*/;

endmodule
VHDL #3745
Al 1 487 module I FTA #7443 52 385 5008 SSRAM
ENTITY rom is
end rom;
ARCHITECTURE rom OF rom IS
signal data_out :STD_LOGIC_VECTOR(bits-1 DOWNTO 0);
attribute syn_romstyle:string;
attribute syn_romstyle of data_out : signal is "block_rom";

END rom;

5.17 syn_srlstyle

%

fe € shift registers M8 7 5, BERTDAEA T BAAXT %, T DAER T
4 J5JuHl . shift register 7] LLfi Hf BSRAM. SSRAM. registers. bsram_sdp
FSHl, BRI AL T R shift register T register % Sk g 5 5 FH MR Fl
e, R syn_sristyle AT LUMEMCER A

ZJBMETTTE GSC. RTL XCfEHiEsE.
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5 GRELIRSHF

5.17 syn_srlstyle

SUG550-1.8

GSC 2k

INS "object" syn_sristyle =setting_value

GLOBAL syn_srlstyle =setting_value

Verilog Z) #1512

Verilog object /* synthesis syn_srlstyle = "setting_value" */ ;
VHDL Z)3iEE

attribute syn_sristyle:string;

attribute syn_sristyle of object : objectType is "setting_value";

!

® object: FHEFEAMNIS, W LLE module/entity. module/entity instance B register,
GSC L A SCHF module/entity .

® objectType: A object f¥] type, i signal.

® setting_value: /76232 I 52, 241152 #F block_ram. distributed_ram. registers.
bsram_sdp, f&7E{EH N bsram_sdp B AL &7 254 infer Hi SP.

{5

GSC 2y 7Rl

1. 45 %€ instance SZHL 5 A BSRAM

INS "mem" syn_sristyle=block_ram

Al 2. 48 5E 4 R BT A A SE T 20 SSRAM

GLOBAL syn_sristyle=distributed_ram

Verilog £ 37

il 1 8 %€ module WA A728 S 77 A block_ram
module test (...) /* synthesis syn_srlistyle = "block_ram" */;

endmodule
7~ 2 $85€ instance £ 7 A8 BSRAM
module test (...) ;

reg [SRL_WIDTH-1:0] regBank[SRL _DEPTH-1:0J/* synthesis

syn_sristyle = "block_ram" %/ ;

endmodule
VHDL Z) & R4
il 1 8 module W& A7 S 7 O register

entity ram is
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5 LRELIRIRE 5.18 syn_tlvds_io/syn_elvds_io

GENERIC(bits:INTEGER:=8;
words:INTEGER:=256);

attribute syn_srlstyle:string;

attribute syn_sristyle of shiftreg : entity is "registers”;

end ram;

ARCHITECTURE arch of ram IS

5.18 syn_tlvds_io/syn_elvds_io
13T
&€ 2250 1 1/0 buffer i @M, BERTDMEH T BARXT &, Wal LAE
TR . ZEMERTE GSC. RTL XXfFH45E.
RIE
GSC 2R
PORT "object" syn_tlvds_io =setting_value;
GLOBAL syn_tlvds_io =setting_value;
PORT "object" syn_elvds_io =setting_value;
GLOBAL syn_elvds_io =setting_value;
Verilog 2 W iE 2
Verilog object /* synthesis syn_tlvds_io = setting_value */;
VHDL Z)3iE%
attribute syn_tlvds_io: integer;
attribute syn_tlvds_io of object: objectType is setting_value;
!

® object: fREMFHMIXTSL, 7 LLZ module/entity 44, port % .
® objectType: A object [¥) type, Ul signal.
® setting_value: 03 1.

w5l
GSC 2151l
N 1 48 € buffer SEIL 5 A TLVDS
PORT "io" syn_tlvds_io =1;
PORT "iob" syn_tlvds _io =1;
il 2 85 4 R T A buffer 2817 A TLVDS
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5.19 translate off/translate _on

GLOBAL syn _tlvds_io =1;

Verilog £ 7R

module elvds_iobuf(io,iob...);

inout io/*synthesis syn_elvds_io=17;
inout iob/*synthesis syn_elvds_io=1%/;

endmodule

VHDL £ 3R

entity test is

port (in1_p : in std_logic;
in1_n :in std_logic;

clk : in std_logic;

out1 : out std_logic;

out2 : out std_logic);

attribute syn_tlvds_io: integer;
attribute syn_tlvds_io of in1_p,in1_n,out1,out2: signal is 1;
end test;

architecture arch of test is

end arch

5.19 translate_off/translate_on

SUG550-1.8

iR

translate_off/translate_on WA Zi %f 3R, translate off 2 Ja WIiE A AE

//Tm T%#F‘%EiEJET B # translate_on HHL, HH TELES H B BE#— L

ZJE M R ATTE RTL SCF R 2

Verilog £ 35 1%

I* synthesis translate_off*/ ;
Zha I 1R e 2 B )

[* synthesis translate_on*/
VHDL 2357

- synthesis translate off

LR A TR TP B )
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5 LEEAIRIRE 5.19 translate_off/translate_on

-- synthesis translate_on
w5l

Verilog £ 7R

7~ 1 *synthesis translate_off*/ 5/*synthesis translate_on*/2 [8] ]
assign Nout =a*b 1EHJFELRE IS FE 4 ZHE, AHATLRE

module test (...);

/*synthesis translate off*/

assign my_ignore=a*b;

/*synthesis translate_on*/

endmodule

VHDL #3745

entity top is

port (

);

end top;

architecture rtl of top is
begin

dout<=a +b;

-- synthesis translate _off
Nout <=a * b;

-- synthesis translate_on
end rtl;
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6 Report A 1 3084 6.1 Synthesis Message

Report i P3H4

report R RAEPATSR GG, ARGk E X, -2 N
*_syn.rpt.ntmlI(C*Jy 5 72 % H X 2R vg LRI FR), B8 Synthesis Message.
Synthesis Details. Resource. Timing-

6.1 Synthesis Message
Synthesis Message, RIZR&HEAEE . FEQFELRE M E. 4
HI GowinSynthesis fiiA . & 1HEC B A SIS 4TI (81545 5., WK 6-1 Fris.
6-1 Synthesis Message

Synthesis Messages

Report Title GowinSynthesis Report

Design File /_publt 1ns-2/SYNirom16_caselsiclrom_bp_async_rst_addr_5_dout_35.v

GowinSynthesis Constraints File

Tool Version v1.9.9.03

Part Number GWINSR-LVACQN48GCE/IS

Device GWINSR-4C

Created Time Tue Apr 23 15:20:27 2024

Legal Announcement Copyright (C)2014-2024 Gowin Semiconductor Corporation. ALL rights reserved.
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6-2 Synthesis Details
Synthesis Details

Top Level Module top

Running parser:
CPU time = Oh Om 0.109s, Elapsed time = Oh Om 0.123s, Peak memory usage = 52.926MB
Running netlist conversion:
CPU time = Oh Om Os, Elapsed time = Oh Om 0s, Peak memory usage = 52.992MB
Running device independent optimization:
Optimizing Phase 0: CPU time = Oh Om Os, Elapsed time = Oh Om Os, Peak memory usage = 53.133MB
Optimizing Phase 1: CPU time = Oh Om Os, Elapsed time = Oh Om 0s, Peak memory usage = 53.191MB
Optimizing Phase 2: CPU time = Oh Om Os, Elapsed time = Oh Om 0s, Peak memory usage = 53.254MB
Running inference:
Inferring Phase 0: CPU time = Oh Om Os, Elapsed time = Oh Om Os, Peak memory usage = 53.344MB
Synthesis Process Inferring Phase 1: CPU time = Oh Om 0Os, Elapsed time = Oh Om Os, Peak memory usage = 53.402MB
Inferring Phase 2: CPU time = Oh Om 0Os, Elapsed time = Oh Om Os, Peak memory usage = 53.430MB
Inferring Phase 3: CPU time = Oh Om 0s, Elapsed time = Oh Om Os, Peak memory usage = 53.441MB
Running technical mapping:
Tech-Mapping Phase 0: CPU time = Oh Om Os, Elapsed time = Oh Om Os, Peak memory usage = 53.465MB
Tech-Mapping Phase 1: CPU time = Oh Om Os, Elapsed time = Oh Om Os, Peak memory usage = 53.465MB
Tech-Mapping Phase 2: CPU time = Oh Om Os, Elapsed time = Oh Om Os, Peak memory usage = 53.473MB
Tech-Mapping Phase 3: CPU time = Oh Om 0.039s, Elapsed time = Oh Om 0.028s, Peak memory usage = 54.289MB
Tech-Mapping Phase 4: CPU time = Oh Om Os, Elapsed time = Oh Om Os, Peak memory usage = 54.289MB
Generate output files:
CPU time = Oh Om Os, Elapsed time = Oh Om 0.008s, Peak memory usage = 57.043MB

Total Time and Memory Usage CPU time = 0h Om 0.148s, Elapsed time = Oh Om 0.159s, Peak memory usage = 57.043MB
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6.3 Resource

6.3 Resource
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Resource Usage Summary

Resource
IO Port
0 Buf
IBUF
OBUF
Register
DFFE
LUT
LuT2
LUT3
LUT4
INV
INV

Resource

Usage
32
32
24

1032
1032
680
128
512
40

1

1

Resource Utilization Summary

Resource
Logic
Register
--Register as Latch
--Register as FF
BSRAM

6.4 Timing

Utilization
15%
26%

Usage
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Clock Summary:

Timing
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Base
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[ 6-5 Max Frequency Summary
Max Frequency Summary:

Clock Name Constraint Actual Fmax Logic Level

1 clk 100.0(MHz) 747 2(MHz) 1 ToP
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[#] 6-6 Path Summary

Detail Timing Paths Information

Path 1
Path Summary:

Slack 8.662

Data Arrival Time 2.283

Data Required Time 10.945

From reg2_so0

To out2

Launch Clk clk[R]

Latch Clk clk[R]

6-7 EfEX R FHERBHER
Data Arrival Path:
AT DELAY TYPE RF FANOUT NODE

0.000 0.000 clk
0.000 0.000 tCL RR 1 clk_ibuf/
0.982 0.982 tINS RR 3 clk_ibuf/O
1.345 0.363 tNET RR 1 reg2_sO0/CLK
1.803 0.458 tC2Q RF 3 reg2_so/Q
2.283 0.480 tNET FF 1 out2/D

Data Required Path:

AT DELAY TYPE RF FANOUT NODE

10.000 0.000 clk
10.000 0.000 tCL RR 1 clk_ibuf/l
10.982 0.982 tINS RR 3 clk_ibuf/O
11.345 0.363 INET RR 1 out2/CLK
10.945 -0.400 tSu 1 out2
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& 6-8 Path Statistics

Path Statistics:

Clock Skew: 0.000

Setup Relationship: 10.000

Logic Level: 1

Arrival Clock Path Delay: cell: 0.982, 73.009%; route: 0.363, 26.991%

Arrival Data Path Delay: cell: 0.000, 0.000%; route: 0.480, 51.155%; tC2Q: 0.458, 48.845%
Required Clock Path Delay: cell: 0.982, 73.009%; route: 0.363, 26.991%
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