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VB, BEEFIIH Yol 2% GowinSynthesis®# A ThfE, 18 SR ik
ih PR . AT I B SR A SRR PR A R (S B S
a2 SR RO E 1.9.3Beta (1.9.5 iRAHE I VHDL S2#5) A,
R T 2, (5 BT R ié A 2 5, BAARCUH P B RAREEA

.

1.2 13018
BB E o SR ML www.gowinsemi.com.cn AT VA F#E . BELLT
P WEE

DS100, GWI1N %741 FPGA 7= %4 F-fiit

DS117, GWI1NR #%] FPGA 7= i B it
DS821, GWINS %741 FPGA 7= 44l F Mt
DS102, GW2A %% FPGA 7= & a1t

DS226, GW2AR %741 FPGA 7= 5l F it
DS841, GWINZ &% FPGA 7= i 58 F it
DS861, GWINSR %% FPGA /™ i 4l F M}
DS871, GWINSE #7%1% 4 FPGA 7 i £ F it
DS881, GWINSER #7%1% 4 FPGA 7 i £ 45 F it
DS891, GWINRF R4 FPGA /= &£z Tt

m

)

SUG550-1.3 1(56)



http://www.gowinsemi.com.cn/down.aspx?FId=n14:14:26
http://cdn.gowinsemi.com.cn/DS100.pdf
http://cdn.gowinsemi.com.cn/DS117.pdf
http://cdn.gowinsemi.com.cn/DS821.pdf
http://cdn.gowinsemi.com.cn/DS102.pdf
http://cdn.gowinsemi.com.cn/DS226.pdf
http://cdn.gowinsemi.com.cn/DS841.pdf
http://cdn.gowinsemi.com.cn/DS861.pdf
http://cdn.gowinsemi.com.cn/DS871.pdf
http://cdn.gowinsemi.com.cn/DS881.pdf
http://cdn.gowinsemi.com.cn/DS891.pdf

1 RTAF

1.3 RiB. 4iNEiE

1.3 Ki&. EREIE

AT W AR AR FimsiE LA B E 2 IR 1-1.
® 11 RiE. FWIE

RiE. Fi0gTE | 2 Epd

FPGA Field Programmable Gate Array | Jii% 7] 4 #4211 K5 5]

SSRAM Shadow SRAM oA ER S BEN LA 2%
B-SRAM Block SRAM etk gh S HEH LA it 2=

DSP Digitial Signal Processing B a5 ab

FSM Finite State Machine A BRARESHL

GSC Gowin Synthesis Constraint GowinSynthesis®%: & 215 A

14 FRZFHSRIE

iz PRSI ALEOR SR, AR IR P A AR ] S 1) B
WEES AR

M4k www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391

SUG550-1.3

2(56)



http://www.gowinsemi.com.cn/
mailto:support@gowinsemi.com

2 ik 2.1 817385

o
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2.1 BITIAEE
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3 GowinSynthesis®BI{ER 77548

3.1 GowinSynthesis®i \ i tH

GowinSynthesis®L TACHE Cpri) ¥ / RTL S0, TRESCH
H1 Gowin =IR# A E 34k . GowinSynthesis® T S AFH 48 2 F 7 RTL
XAAN, R EEE TG RIER. AP AREHER (GERIELR
PRE PR SRETEMERSCE (vg) (58 JGR A R G, nsss
TZHiE (top module) fiE. XA EEE (include path) #5E%%.

3.2 £ GowinSynthesis®#H{TES

1E = IREAER Process & 48 55k Synthesize, 1% Configuration >
GowinSynthesis®, 78 F GowinSynthesis® ... Configurations T [fij
Al LTG5 top module, % E include path, EFSCEHE SRA, HEACEE
BEEH N TR,

1E =R AE ) Process 7 X Synthesize #7454, Output & 114>
i aE A PAT IS FE T 15 B . GowinSynthesis®Zi 4 5 4B 4R S il S 1%
MRS, Wit Process & H A ) Synthesis Report A1 Netlist File Bl 7] & &
HARN .

BAREFRFEE S % R SUG100, Gowin = RH4-F 465 > 5.4.3
Synthesis &7,

3.3 ZZERIRRIXTR GBI
NAE T P IEAIE S5 IR, GowinSynthesis®4: & T B 7E BN 42 &5 2
R B KRR RS AR B P R GA RTL iHE R, @ P it #) module 5k
f& 5.+ Instance #HIL ARG S & L wire/reg IEZ ARG . Kb 2%
IR B A F B AR BRI 5, X e R A4 FR 0K B e UIE LR 4
FRIE I — Lo A R A B, BRI G0 T
3.3.1 ZRERMFTXHHHE
1. ZREJa MRS A FRI T TR SCAE (. pri) 4 2 1050 H X R 1) S 44
FRs
2. BT RIEEESEMERLRR, BRIANERAIRIE TR 4,
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16 RTL TR R DhRE T F RIS s B S 5 4, Az kit thva £
M55, NiZ Instance & BUR T 55 — M S 5 2R,

3. MeEad T LES T HA RN Instance, Instance 44 4H 5[4 iR FFiR 1)
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A A HA TE 5 AR SCHF 4.1 FAFAR I REAT Rl IR i 5 AR SCRF

4 WAL R S R H

1.1 EEFNEHRRESKBEXHE
1.1.1 FEJ[FENB

Gowin ZF £ a0 2 I b ik % #8 AIBLAF 2
B Sl 4 25

Gowin It} Blifi i 2 ¥ 08 D filkcds . HEAEA T A MH: [FPE
Rr/ B AL BALE AL R E AL E AR KA {5 5 CLK 1 ETHITER
FWﬂﬁ%ﬁ<E%W%aﬁm%$ﬁ A ERABETE N AP R
B 1E set Ml reset 15 SH AR WS RN BIPATIRE, A E set/reset
HUR A T, B4 BTSSR, A8 E 5 CLK %

B

Gowin Fi47 e fi A 75 305 iy BTk A S AR P m%?@ﬁméﬁ
M5 5 e H T I %ﬁ%ﬁﬁﬁﬁ%h?p s ARl R S S
RPN, BifF 8% e VR i 5 S il .

4.1.2 FEFFEXBLIR

F PRI preserve J& o0 27 A7 s AT 20 0R o A LRI, By 1 %t
T AR MRS, HAL AR SRR B RIS A 45 b, VR4HiE
2% 5.8 syn_preserve &,

4.1.3 HFEHRBRG

SUG550-1.3

Gowin 18 BET R0 RAZIN ik % S RP R E T BN 0, [F2B EAL
I B i A 2 B AR AT BN 1, U E RTL i & A R0 I B A 2%
FIFI4RME S Gowin [0 b fid & &3 O WTAGIE AN RIS, 2R T RO SE MR
RTL " ATGARME, FefeR D i A 2 28 AL . S ol I fid i 2% AN AL 2R
FLAAR R RS 1 -
1. RTL il AR BRI Btk &, (HIBEHIEEN 11, 288 THRH
B[R BAL R R A 8%, R IR RS B AL S AN R IE DL B
[Fl 25 EALTIRE ;
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A A HA TE 5 AR SCHF 4.1 FAFAR I REAT Rl IR i 5 AR SCRF

2. RTL Bt NFZD BN oA as, (BigERIRED 0 I, £36 LR
Byl kas, IERFD BALE S iSO el A 284
EERLTVANS

TEEM & FRAHE

CLK Ay il A2 i firh A 28 A0 CLK T R finh & 1) sk 2 288 1) DX BN AN S
CLK fid 77 XA, FrPl N R A BEZEA H CLK b il & 1 fik &2 28 1
A~

B L TSR N RD AL Bl 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 AT I B fi R & s = AN E] 4-1 BT
4-1 =6l 1 P EMRMERTEE

d
q
clk DFFR -

"y areg

reset

A 2 AT LAy R B ELA A I B A e D e ) i R 2%
module top (q, d, clk, ce, set);

input d;

input clk;

SUG550-1.3 7(56)
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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 HA A N AT RE D RE A A s s R U 1 4-2 Pl -

4-2 =P 2 AP B B HFRERE ML R~ e E

—

d
ce DEFSE g

— .

SUG550-1.3

clk

g_reg

set

B 3 TR ER A e D A HLA A I B RE ) RE A fid 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)
q_reg<=d;

8(56)
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end
assign q = q_reg;
endmodule

S AL B I B A8 2h RE 1 fid A #8740 ] 4-3 Pk
& 4-3 =6 3 P E M A F A HELEIENMEL FREE

d
. q
ce DFFCE .
clk 419

—Pp
clear T

A A AL AT A i LT RE T RE X BA A
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
A AL R PR RED) RE A B s B A 4-4 o
4-4 =B 4 HRENMSE FEREENHIFERTEE

d

q

ce

DquCelg E >
g B

R

clear ?
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A A HA TE 5 AR SCHF 4.1 FAFAR I REAT Rl IR i 5 AR SCRF

HREM % ARV IR{E

5 DRI E AL Bl as . HATIRERY 0, B RTL A EVI4A
9 1, BERG NYIME D 1 1R 2D EAL A A ke 25 S T se BRI R
DL RERIE 4 HLES

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

In bR D A Bl ik Fon B AT 4-5 PR
4-5 7= 5 RIZEATHhiR % 25 R iZ 8 iR EE

d
reset ,E—> DFFS q
clk )l qreg -
SET
GND

Al 6 N[ED BRI Bk A ds, HATMRE N 1, H RTL Fix B4R
HN 0, KHLEE NPIARIE Y O F I i g A s S — NI T S BLR) 2D BAL
THREA)IZ AR FLE .

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'bl1;
else
q_reg<=d;
end
assign q = q_reg;
endmodule

I EATIRAE DN O RS Bl fh 5 55 b 32 4 HL R B AT 4-6 Pons

4-6 7P 6 NIRTE S 0 FIEARRT S & 28 K 2R B R E

d
h}
set ——Pp
> | DFF |
4’
clk q.reg
4’

w7 R EYHMEN LR D Bl 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 SR AN ] 4-7 P

11(56)




A A HA TE 5 AR SCHF 4.2 RAM [ {4 18 5 AR S

B 47 =6 7 RPENMERFREE
d

: q
ce DEEP .
clk 4.9

—P
preset

4.2 RAM HEFERESRBEIHE

4.2.1 RAM E#EKRINEENT B

RAM B #2 RTL ZRA i 2 A8 FH - it A (74 Dh R 8 2 4 T B
HURE SN g7 (B-SRAM) 7011 BEHLAFfifi#s (SSRAM) i #E,
F P ER RTL IFEE AT DL E 52411k B-SRAM i SSRAM J5i&E, WA LIS
AEAF A RTL A% R 2R . X RTL #7625 e,
GowinSynthesis®¥ ik #ii RTL $id , B 47 & A0 B 26 AE 0 RTL i B e e
) RAM ik,

IR ELAEH] B-SRAM SRSEZIUN, 75 245 2 LA R J5U:
1. BT ¥k A A 2 A AR R I S 5

2. RAM LAUNIREE ke, ANTUVE 7D IG5 HE, Ze TR
Fi51 0 RAM;

3. A EE M B e AT
4.2.2 RAM $HEN4B
B-SRAM

B-SRAM (72 B 820 40y Moot LIRS, XU CTBERR, (0t ik, 1

B R4 9% A7 8 AN (pipeline) % 3% B4 (bypass) Wi

EREA S R @ (normal Mode). i 5 45 5 (write-through Mode) & 5t
5 5 #% 3 (read-before-write Mode) =t .

SSRAM
OB R B R, PO R, P =, SSRAM &
S A
4.2.3 RAM #SHHXxH4 %R

syn_ramstyle 15 & /7 fif #5720, syn_romstyle #5 & H 5 7 fig#5 1)

R it E AL SSRAM B B-SRAM, T HI £ PR E A1)
ram_style 5.3 rom_style K{% i,

ZIfiEA) BARE 7 RiE 2% 5.2 syn_ramstyle. 5.3 syn_romstyle &=
_'—I_ﬁ‘o

SUG550-1.3 12(56)




A A HA TE 5 AR SCHF 4.2 RAM [ {4 18 5 AR S

4.2.4 RAM ¥ESRKRBRH)

I RAM HIAS R RFAE 25 40 7R -

A 1O LA, 1 AN I LSS AR R A g, AT
DA 25 & Oy @ AR U i 11 B-SRAM.

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 [127:0];

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)
mem[addr] <= data_in;

endmodule

an_F i $ H B-SRAM FLERH#IA 7R = B A& 4-8 .
4-8 =% 1 RAM HLE&[E

addr waddr

raddr

data_in =——» DI DOUT )
mem reg =P data out
ce —> ce >
wre > wre A
» clk

clk
rst

A2 N LA, 1 0 B S uw D AR R AR,
wre N 1R, HNEPERT DLE AL, LRI LA il SR 3
i 1 B-SRAM.
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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(rst ==1)
data_out <=0;
else
if(wre ==1)
data_out <= data_in;
else
data_out <= mem[addr];

always @(posedge clk)

if (wre) mem[addr] <= data_in;
endmodule
an_F i $ H B-SRAM L ER#IA 7R = B A& 4-9 For.

4-9 ;7% 2 RAM HER[E

data_in J—} DI
waddr =— waddr
raddr » raddr DOUT
mem reg P data_out
ce — ce §>
wre > wre A
I clk
clk >
rst

A 308 LA, 1 ANE FOF HE S b D AR R A A,
wre N LI, MIABIRE NS T, BERGIGER G 561 )a SR i
H B-SRAM.

module wtll 2(data_out, data_in, addr, clk, wre,rst);
output [31:0]data_out;
input [31:0]data_in;
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input [6:0]addr;
input clk,wre,rst;
reg [31:0] mem [127:0];
reg [31:0] data_out;
always@(posedge clk)
if(wre)
data_out <= mem[addr];
else
data_out <= data_in;
always @(posedge clk)
if ('wre) mem[addr] <=data_in;
endmodule
an_E i $  B-SRAM HLER A < = B A& 4-10 P .
4-10 7~f5) 3 RAM H 3% [E]

data_in J—} DI
waddr =— waddr
raddr » raddr DOUT
mem reg > data_out
ce — ce §>
wre > wre A
I clk
clk >
rst

w4y 2 A0, 1A D RFE, A5 50— WRE
G5, A LB, S AR AL A A, RIS A
S ASE TR BRI, B sy s AR A P AL XU T B-SRAM.

module read_first_01(data_outa, data_ina, addra, clka, rsta,cea,
wrea,ocea,data_outb, data_inb, addrb, clkb, rsth,ceb, wreb,oceb);

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

input clka, rsta,cea, wrea,ocea;
input clkb, rstb,ceb, wreb,oceb;
reg [17:0] mem [127:0];

reg [17:0] data_outa,data_outb;
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4.2 RAM [ORELF 3R 78 5 AR 0E S RF

reg [17:0] data_out_rega,data_out_regb;

always@(posedge clkb or posedge rstb)
if(rstb == 1)
data_out_regb <=0;

else begin
if(ceb)
data_out_regb <= mem[addrb];

end

always@(posedge clkb or posedge rstb)
if(rstb == 1)
data_outb <=0;

else if (oceb)

data_outb <= data_out_regb;

always @(posedge clkb)
if (ceb & wreb) mem[addrb] <= data_inb;
always @(posedge clka)

if (cea & wrea) mem[addra] <= data_ina;

endmodule
i X 1 B-SRAM Hi % i 7 = i ] 4-11 o
4-11 779 4 RAM H & E

clkb

data_inb
addrb

addra

data ina

cea

wrea
clka
rsta

ocea

—>
—>
—>
—

addra

DIA

mem

ce

wre
clka

addrb
DIB

clkb

DOUT

t

A

—>

—>

reg

~p data outa

A

w15 08 2 A S, 1A LA, — S i LR wre f5 5,
FAN NG O wre (55, 1B DRICR D BAL AR 4. LRI
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4.2 RAM [ORELF 3R 78 5 AR 0E S RF

ZEANERR L A v o IER R, B oA E B, S O B A A
1K) 48 B AL XU 1 B-SRAM .

module read_first 02_1(data_outa, data_ina, addra, clka, rsta,cea,

wrea,ocea,data_outb, data_inb, addrb, clkb, rstb,ceb, wreb,oceb);

SUG550-1.3

output [17:0]data_outa,data_outb;
input [17:0]data_ina,data_inb;
input [6:0]addra,addrb;
input clka, rsta,cea, wrea,ocea,;
input clkb, rstb,ceb, wreb,oceb;
reg [17:0] mem [127:0];
reg [17:0] data_outa,data_outb;
reg [17:0] data_out_rega,data_out_regb;
always @(posedge clkb)
if (ceb & wreb) mem[addrb] <= data_inb;
always@(posedge clka or posedge rsta)
if(rsta==1)

data_out_rega <=0;
else begin

data_out_rega <= mem[addra];
end
always@(posedge clka or posedge rsta)
if(rsta == 1)

data_outa <=0;
else if (ocea)

data_outa <= data_out_rega;
always @(posedge clka)
if (cea & wrea) mem[addra] <= data_ina;
endmodule
an_Fff 00 1 B-SRAM LB IR 7R

i

R E 4-12 s
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4.2 RAM [ORELF 3R 78 5 AR 0E S RF

[ 4-12 7xf] 5 RAM H3&[E]
clkb
data_inb
addrb
addra = addra addrb 4J
DIB >,
data_ina —pp{ DIA clkb
mem DouT ——Pp
cea —P ce —
wrea I wre
> clka
clka
rsta

ocea

reg ¥ data_outa

a6 LA, 1NN H S A F R EGE S, BLEa ok
AR, B S5 AR U Dy Wi 1 B-SRAM.

module read_first_ wp_pre_1(data_out, data_in, waddr, raddr,clk, rst,ce,

wre);

output [10:0]data_out;
input [10:0]data_in;
input [6:0]raddr,waddr;
input clk, rst,ce, wre;
reg [10:0] mem [127:0];
reg [10:0] data_out;
always@(posedge clk)

if(ce |wre)

data_out <= mem[raddr];

always @(posedge clk)

if (rst)
mem[waddr] <= data_in;

else if (ce | 'wre) mem|[waddr] <= data_in;

endmodule
wn_F RO X 1 B-SRAM HiL #4518 7 & B i B 4-13 Fhios:

SUG550-1.3
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& 4-13 ;=% 6 RAM E & [F]
waddr —> waddr
raddr = raddr
data_in = DI DOUT N
mem reg P data out
ce —p ce >
wre » wre A
»| clk
clk
rst

TR 7 AR R 1N AR, M R N 3
B 520 B R BAFfAs o

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

input clock,ce,wre,reset;

input [5:0] addr;

output [7:0] dataout;

reg [7:0] dataout;

always @(posedge clock or posedge reset)

if(reset) begin

dataout <= 0;

end else begin

if (Tce&('wre)) begin

case (addr)

6'b000000: dataout <= 32'h87654321;

6'b000001: dataout <= 32'h18765432;

6'b000010: dataout <= 32'h21876543;

6'b111110: dataout <= 32'hdef89aba;

6'b111111: dataout <= 32'hef89abce;

default: dataout <= 32'hf89abcde;

endcase

end

end

endmodule

a0 b FR R A A L IR R T ] 4-14 PR
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& 4-14 ;=41 7 ROM H & H

addr > raddr

ce —P ce
DOUT P>

reg —P dataout

wre

e — mem

\ 4
V

clock »| clk

reset

7501 8 g shift register BITUIITF AL, Mt i Jo B BER A D0 1
B-SRAM.

module seqshift_bsram (clk, din, dout) ;
parameter SRL_WIDTH = 65;
parameter SRL_DEPTH = 4;
input clk;
input [SRL_WIDTH-1:0] din;
output [SRL_WIDTH-1:0] dout;
reg [SRL_WIDTH-1:0] regBank[SRL_DEPTH-1:0] ;
integer i;
always @(posedge clk) begin

for (i=SRL_DEPTH-1; i>0; i=i-1) begin

regBank[i] <= regBank[i-1];

end

regBank[0] <=din;
end
assign dout = regBank[SRL_DEPTH-1];
endmodule
an 08X 1 B-SRAM HiL A /< 5= KGN K] 4-15 s .
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[&] 4-15 7=%1 8 RAM H (& E
din
y y y y
FF FF FF FF
Y y A\ 4 A
FF FF FF FF
v v v v

FF FF FF FF

dout

!
HEoR, 15 052 BN GowinSynthesis HE 5 B 4 g i AR SRS
“GowinSynthesis Inference Coding Template”.

4.3 DSP I HaRiBsS KBEXH

4.3.1 DSP #SHEKXIIGEN A

DSP #EF3/2 RTL Z5A ik 2 /ol H P 50 v A i aied B0 43 vz 4t & B e
4 DSP H5 . FH P ERTE RTL BFEE AT LASEHI4k DSP ] DL ANt 45 £F
[t RTL #3010 DSP $iik, % RTL # RIS, GowinSynthesis®# ik
I RTL ik, K5 AHIN &) RTL #5iA4E S B oM B ) DSP R,

DSP i B A 3fe ik LA K A2 47 2 1 Dhge . 4 H P M un il s A
SO DSP KL, GowinSynthesis®<x{di FH 32 %5 H 1% Sk SE I afe 1 25 (1 Th R .

4.3.2 DSP $¥4E /48

Gowin DSP 4y Aafeikds, Fehnds, Hinds. BA LT EE:
SRR NS 5 AL AN [ [ e B 46

XFFRIP B R AP

CHFIRIE I BE N 5

P& SIEYINE

RN RE

R AAR AR IR, ORI AR, AT AR, O T A A

o gk~ 0w DN RE
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A A HA TE 5 AR SCHF 4.3 DSP ({4 18 5 AR S0

4.3.3 DSP HHXHIA R
syn_dspstyle R4z il] B AR G a3 42 = o [ ) ek 45 {6 H DSP ik 2
T8 R HL R S
syn_perserve I RA%EE 1785, 24 DSP J& H 1) 27 7728 A It )& 10, DSP
ANTT DA AL L 25 A7 o
ZIRiEA) i B g 7 2055 % 5.1 syn_dspstyle . 5.8 syn_preserve
R
4.3.4 DSP #ESKBRA
AN LTSRS AR S AL R D B I RERS, 1ZIRIESR NN B AT RS
Hina Alinb, %t &fEE N out_reg, SFERAFIERE N pp_reg.

module top(a,b,c,clock,reset,ce);

7/

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;
always @(posedge clock) begin
if(reset)begin
ina<=0;
inb<=0;
end else begin
if(ce)begin
ina<=a;
inb<=b;

end
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end
end
assign mult_out=ina*inb;
always @(posedge clock) begin
if(reset)begin
pp_reg<=0;
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
a0 L sfeik as LB HA S R A0 ] 4-16 P
4-16 7= 1 DSP EE B H]
a =

reg

v
V

clock

reg 9 reg

_I\.I\_T_A Vg \ W, N
ce N N M

reset

SUG550-1.3
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a2 W ER A R DA I RN G, 1SRN 4% (1 e N\ i 75 47 2% 79 a0_reg,

al_reg, bO_reg fl bl_reg, Hithuiaifras A s_reqg, 55i%7717# A p0_reg
M pl_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 [b1_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;
al_reg <= 0;
b0_reg <= 0;
bl_reg <= 0;
end else begin
if(ce)begin
a0_reg <= a0;
al_reg <= al;
b0_reg <= b0;
bl_reg <= bl;
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end
end
end
assign p0 = a0_reg*b0_reg;
assign p1 = 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;
p1_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 <=py;
end
end
end
assign s = s_reg;
endmodule

a0 b RN R B R R T B 4-17 PR .
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& 4-17 7~ 2 DSP H 3 [E
A0  —

reg

»>
reg

b0 —M—P reg

| reg

P s

reg

~ reg

bl —P—P
reg

clock
reset

il 3 LR G PN AT SALRISRIN AR, X PRI a N BEIN K A

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*bl1+a2*b2+a3*b3;
endmodule

0 RSN as v AR s S B A0 ] 4-18 s
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& 4-18 7=l 3 DSP a3 E
a0

b0

al

bl
a2

b2
ad

b3

Al 4 AT LRGN RFS A O BIsRILER AR50 0 O T ds (fe
INES), eI & i — AN A S 5 TN &S % o b A 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

0 LSRN a LB R 7S T B A ] 4-19 B

SUG550-1.3 27(56)




A A HA TE 5 AR SCHF 4.3 DSP ({4 18 5 AU S0

[&] 4-19 7~ 4 DSP H 3&[E
bX

bY

a5 LG H— A AA BINThRERIAT 546200 0 HIgRehnas, 1zFeinas i)
it 27 A7 A Y 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

0 L PR STen as vELB FR 7s E E An  4-20 s
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B 4-20 /=% 5 DSP EB B [E
a
reg P s
>
b ) A
gnd
accload
clock
reset
ce
!

W2 oR, 2 W, GowinSynthesis®H: 5 B # 2w A A b S0 ARY
“GowinSynthesis Inference Coding Template”,

4.4 BRRESNBEZEESSSIH N
4.4.1 BIRRESVNEEHN

2Zia TR FFABRIRSHL (Finate State Machine,FSM) HI4:4, W%
T ASCRRMIAGD . &R, b s . A IRIRENRZEE SR SRS
gaht 77 A IS DA TE . miD LRSS S BEA K. AR EHmILLI R
GO, £RE T H A 3hik AR sl B 60 SE RS AL Eﬁﬁﬂ%%m
& 0L T OL AR YR 29 A Fa e i gm bt 77 AT S0, A RS HL R Ym b 20 05
% 5.5 syn_encoding &= 7

E!

A RSB S 2 BB SR A o 1, 205 T RACK AR PGS HLEEAT 256, BERPIRESHL
B G 24 OB 2

4.4.2 HIRKEHKB A
BRI 255 B A4 40 F
JhHABDIRZSHL
% RTL b ofoR AHLR AT AT B, 7R Ve AL LS O L

Zrtr THBUNE AR SCOUIRES L TIRE, A ZhS L A A1 LR AR
2R AR E i 7 ASEHUIREH LI RE . JRit (0 g 7 A1 40 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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A A HA TE 5 AR SCHF 4.4 BRSP4 5 S

R ZEF T RTL RIS, 256 T H R MGG 34T SE B .
REERES

i RTL it AR HIER A AE E A 2EAT g ft, £ A BUE S iDL R ETH L T
256 TABUAEEAS S A SCIUIRS P DI RE, £ ML AR O N AR YE
2 A R WG 7 SR BURS LTI RE K T A% B 2w i 05 sz 4

reg [3:0] state,next_state;

parameter state0=2'b00,

parameter state1=2'n01,

parameter state2=2'b11,

parameter state3=2'b10;

FIREGIH RTL R RIS, 256 TH R &S T80,
i HI e H RS IRASHL

 RTL Wit RS HIRH B A 31T i, BEA R M AAD A48 5
15, FEABEAGLI RGO T, Z5E T RRARYE 9 i 1A BRI 7 98 1% £ AH
PG HEAT SE B e BB A R o, 8 2 A DA H8OK T 9 (047 30007 98
e A B A HEAT SR B, A b B8 T A5 T G B PR A A8 B U3 FH A A
i%ﬁi%;Eﬁ%@%%%%ﬁ?%%ﬁ%%%%%%@ﬁﬁi%ﬁ@ﬂ

Heo

zN (I

reg [5:0] state,next_state;

parameter state0= 6'0000001,

parameter statel= 6'b000011,

parameter state2= 6'b000000,

parameter state3= 6'0010101;

FREHI RSN EON 4, gASEIAL TN 6, AR 5, W] W
PN EUN TS A 2L 98, SR PG 47 S

il 2

reg [2:0] state,next_state;

parameter state0=3'b001,

parameter state1=3'b010,

parameter state2=3'b011,

parameter state3=3'0100;

R B IAS N ECN 4, DA R 3, AT WG A A HOR T
Iwh B L TG, R RS TR A AT ST

i 3

reg [5:0] state,next_state;
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parameter stateO= 1,
parameter statel= 3,
parameter state2= 6,
parameter state3= 15;

ERRGIF g AN KO 4, FifSRH] 10 2, AR 58Sy k]
Jrrt 4 AL, ] UL gAY AN RS T A A R TE R A A S AT S
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ZaURYTHF

JERPELIRH TR E R E W H itk £, Thaesedl oy a0, far it A% 2
SR MmE, AEERE SR S A O 2 T T B ThREAAE T . Rt
B LVBAEL A, W] DU AR

AEHIR T RTL XA 25 F1 GowinSynthesis®4) i S04 GSC

(Gowin Synthesis Constraint) 25 % . Verilog U2 K /NE UK,
PRI 4 S M b AT AR IRV E R IR B AT RN . AR R TR — 25 B R4
WG AE AT, WA DA HAT R AT 0 B, B AR B & ER N 5 .

RTL XHHHIAR

RTL S L SR ZRAE LT SR R (object) € SCIERIHAR N, 0
FEE R RS R I r 5 . BRI R & (setting_value) N
FrPER, N setting_value fH AT /& #0515, 412k setting_value {8 Y%
%, N setting_value &/ 5 A0 LR IG5
GSC

GSC 173N Instance KM Z) 0. Net KA LR, Port KA1
WA R RAR AEBEIREF R T ROANFEREE, HARKEERL,
YA GO XS] 5o SR, attributeName (BIEAFR) S40E
PEAEANTE EAE X5 5 B AT S hR iR, 2 A4 5 10 J5 T LU 254, GSC
AR SRR, VERATHIY . BARTEAIERENT

INS “object” attributeName=setting_value;

NET “object” attributeName=setting_value;

PORT “object” attributeName=setting_value;

GLOBAL attributeName=setting_value;

ZIRiEA) N INS, object WAZiCH instance 4K, instance fl3%
module/entity instance & primitive instance, instance £ ¥ A& RS,
Bl bus B AZEE temp[15:0], 5 Kk temp BT,

LA R)IT SN NET, 29000 RALAUN net 5.
L)AL RIS PORT, L1500 RAAZN port 2 F5 .
ZURER)IT LN GLOBAL, Wl Ja g L 402 & RJE TEL R, 4R
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5.1 syn_dspstyle

O YRR

LI BN RAAFRB G P (44 7 IS, 44 - Hh (AN AT LA 25 4%
X RAFRP SCRREETT, AP RIX 27 Z AR RH R R SRR
XFRAHTM w KX 7, L whobject”s

ZIWR EMEAE (setting_value) HIWEEME AT RELR 7 B EME .. JkK
T LZ B, FZE BRI . BUE D0 S R B2 8> 4k AR (e > Bk
WME, A ZARMER, RS E S 7L 29 ME. i,
i) AIDIC/multl (“/RERBIRLG FZ APER K FR) B MULT_STYLE
JE I, HAA BN dsp; &l “A/D/IC’H MULT_STYLE J&tt, HEKAH
A, 1 MULT _STYLE JEPEn] LAgkK, BT LLER B 54k & “A/D” ) J@ P41 logic;
¥ 1f]”A/D/C/mult1”f) MULT_STYLE, HEEAE"A/D 4k&E, B H%E,
H T BEER g E, A& U E 14 DSP.

5.1 syn_dspstyle

SUG550-1.3

#ix

fe e L2 LLL H DSP i A Ak b ale i 48 v % 1 75 RSB, B AT DAAE
T HAK instance, WA LMEH T2 RVEH . ZEME7E GSC. RTL X445

—

JE o
RIE
GSC 2L
INS “object” syn_dspstyle =setting_value;
GLOBAL syn_dspstyle =setting_value;
Veilog 291G 2
Verilog object /* synthesis syn_dspstyle ="setting_value” */;
VHDL 2357
attribute syn_dspstyle:string;
attribute syn_dspstyle of object:objectType is “setting_value”;

object: f5E/EHPIXIER, Al LLZ module/entity 4, module/entity
instance % 53 primitive instance % .
!
e setting value: REZSSEHIT N, M7 dsp, logics

e setting_value 4 logic: 1 object Wi Jyi% 45 HL i ;
e setting_value Jy dsp: & object Bl DSP, t2ERINENL.

w5l
GSC 2R 1l
) 1 F85E instance ST N logic
INS temp”syn_dspstyle=logic;
INS “aa0/mult/c” syn_dspstyle=logic;
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5 GRELIR SR

5.1 syn_dspstyle

SUG550-1.3

Al 2 48 %€ 4 R TR ik 2B T 5000 logic

GLOBAL syn_dspstyle=logic;

Verilog £ 571

5 1 485 mult module H (1) BT A vk a4t S 7 oM logic
module mult(...) /* synthesis syn_dspstyle = “logic” */;
wire [15:0] temp;

assign temp = a*b;

endmodule

N 2 Fa e ek As temp SEEL T HON logic

module mult(...) ;

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

Endmodule
VHDL )74
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;
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5 GRAEYIHSIEF 5.2 syn_ramstyle

5.2 syn_ramstyle

ik

fe At A S 7 =0, BER] DAMER F BARxT %, Wl IMER T4/
.

ZJEME A fE GSC. RTL X5 5E.
Bk

GSC ZyRifk
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: FEE/EAMIXT SR, B LLZ module/entity 4, module/entity
instance % 5 primitive instance % .
P!
e  setting_value: fEfE#RISEHl 3, 217 #F block_ram, distributed_ram, registers,
rw_check, no_rw_check;
e setting_value 4 registers: ¥ inferred RAM &4 registers (il 8% A2 AR HLEK),
MAE L H #) RAM BHE
e setting_value & block_ram: ¥ inferred RAM Wb A& 4 1w &5 FWAE, HAEH
FPGA (1%l A7 BE A
e setting_value 4 distributed_ram: ¥ inferred RAM W5 Aysd 24 (1) 4 % & FH N AE (90 A
XAFH;
e setting_value y rw_check/no_rw_check: EZRIAENL T (rw_check), 4ELflEER—
Hudiky, ASHE ISR 2 S B EAILES, X, £5E TASTEH S RAM F H

i\ bypass & 45 DL Gix Fif EAVCEL 1A . W SRz @ 1 E %A no_rw_check,
MASHATEESHE, S HK RAM FEE A2 N bypass 24 .

Bl
GSC LW Rl
7~ 1 1552 instance Sl 7 N B-SRAM fifit%
INS “mem”syn_ramstyle=block ram;
I 2 $5 € 2 R A AR SEE T 08 SSRAM
GLOBAL syn_ramstyle=distributed_ram;
Verilog £ 51

7~ 1 F5 %2 module P T B LB 7 08 block_ram, Jf H AN
T ERE
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5 LRELIRIRE 5.3 syn_romstyle

2

module test (...) /* synthesis syn_ramstyle = “no_rw_check,block_ram’
*/;

endmodule
T~ 2 5 5E instance 2T AN B-SRAM i k%
module test (...) ;

reg [DATA_W - 1: 0] mem [(2**ADDR_W) - 1 : 0] /* synthesis
syn_ramstyle = “block_ram” */;

Endmodule

VHDL )74

entity ram is

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

end ram;

ARCHITECTURE ram 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 "distributed_ram”;
BEGIN

end ram;

5.3 syn_romstyle
ik

TR R as I se s a0, Benl DUMERI Rt g, el MER T4
JvEH o

ZJBMETTE GSC. RTL XfEHigE.
Bk
GSC Zj 1Bk

INS “object” syn_romstyle =setting_value;
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5 GRELIR SR

5.4 syn_maxfan

GLOBAL syn_romstyle =setting_value;

Verilog Z) #1512

Verilog object /* synthesis syn_romstyle = “setting_value” */ ;
VHDL 2357

attribute syn_romstyle:string;

attribute syn_romstyle of object : objectType is " setting_value";
object: fEE/EAMIXT SR, B LLZ module/entity %, module/entity

instance % B3 primitive instance 44 .

setting_value: RS Ffas 1S 3X, AT FF block_rom, distributed_rom, logic.

GSC 2Rl

] 148 5E instance S2BL 72N BSRAM i %

INS “mem”syn_romstyle=block_rom;

Al 2 48 %€ 4 R T A A7 s <7 1008 SSRAM

GLOBAL syn_romstyle=distributed_rom;

Verilog £ 7R

) 145 %E module B A A7 #5523 7 009 SSRAM

module rom16_test(...)/*synthesis syn_romstyle="distributed_rom™"*/;

Endmodule
VHDL ZJ 745
ENTITY rom is

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 "logic";

5.4 syn_maxfan

SUG550-1.3

ik

TR OB tHE, BErT DM TR g, el UER T2 R
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5 GRAEYIHSIEF 5.4 syn_maxfan

ZJBPERTTE GSC. RTL X 7E
R
GSC ZRifk
INS “object” syn_maxfan=setting_value;
NET “object” syn_maxfan=setting_value;
GLOBAL syn_maxfan=setting_value;
Verilog 2 W82
Verilog object /* synthesis syn_maxfan = setting_value */ ;
VHDL £ 57k
attribute syn_maxfan : integer;
attribute syn_maxfan of object : objectType is setting_value;

object: FBEMEHMIXIS, W LLZ module/entity 4, module/entity
instance # 8 primitive instance 4 .

VE !
setting_value: KT 0 fI5%,
=Bl
GSC =l
N 145 %€ instance fff KB HIE A 10
INS “d”syn_maxfan=10;
il 2 F5 %€ 4 R BOK s HHE Y 100
GLOBAL syn_maxfan=100;
i 3 $6 72 instance HIE K HIE N 10
INS “aa0/mult/d” syn_maxfan=10;
N 4 F8E net (B KB HIEA 10
NET “aa0/mult/d” syn_maxfan=10;
Verilog 75~ 15l
i 1 55 module T instance BB HIE N 3
module test (...) /* synthesis syn_maxfan = 3*/;

endmodule

A~ 2 $85E instance [ KB HEN 3
module test (...);

reg [7:0] d /* synthesis syn_maxfan = 3%/,
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5 GRELIR SR

5.5 syn_encoding

Endmodule

VHDL 7~

entity test is

end test;

architecture rtl of test is

signal d : std_logic;

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

end rtl;

5.5 syn_encoding

SUG550-1.3

iR

TR IR g gt ) 20, BenT DUMER T Addkxs g, wal MERT T
EISE(EAE

ZJEME A AT E RTL S8R E
RE

Verilog 7%

verilog object /* synthesis syn_encoding = “setting_value” */ ;

VHDL £ 35k

attribute syn_encoding : string;

attribute syn_encoding of object : objectType is “setting_value”;
E!

e object: FBEEHMIXSR, HuJLL&Z register 4
e setting_value: REHIHIL T, HATSCFr %Y 77 XA onehot, gray.

w5l
Verilog 7~
1R RS LI gray 158977 R AT Y
module test (...);
reg [2:0] ps, ns/* synthesis syn_encoding="gray" */;
Endmodule
VHDL 74
ENTITY fsm IS
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5 GRAEYIHSIEF 5.6 syn_insert_pad

END fsm;

ARCHITECTURE behaviour OF fsm IS

TYPE state_type IS (s0,s1,s2,s3);

SIGNAL present_state,next_state : state_type;

attribute syn_encoding:string;

attribute syn_encoding of present_state,next_state:signal is "onehot";
BEGIN

END behaviour;
5.6 syn_insert_pad

13T
fRE 2 5 /0 buffer. 4JEMEAEY LI, A /0 buffer.
ZJE M R I E GSC UAFHHEE -

RIE
GSC ZyRifk
PORT “object” syn_insert_pad=setting_value;

!

e setting_value: 0 & 1. 0B, & 1/O buffer; 4 1 &, A I/0 buffer.

e object: Hu[LLJ port, ILZI5R H % Input port B Output port EA/EH, %I Inout port A
HEAEH .

w5l
GSC =l
Ml 1 E RN 110 buffer
PORT “out”syn_insert_pad=1;
il 2 $85E % ER 110 buffer
PORT “out”syn_insert_pad=0;

5.7 syn_netlist_hierarchy
1P

TRIE R AR Z R IINE . BRMEA 1 R ERE RN
BEN OIS, WK RPN RIEAT i T AL S o

ZEMETTIE GSC. RTL X438 E,
Bk
GSC 4 iEk
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5 GRAEYIHSIEF 5.8 syn_preserve

GLOBAL syn_netlist_hierarchy=setting_value;

setting_value: 05 1, Jy 11, FLVFARK hierarchy: WE & HE N
0, U~k 4 H E R B K

Verilog 2 W82
Verilog object /* synthesis syn_netlist_hierarchy=setting_value */;
VHDL £ 57k
attribute syn_netlist_hierarchy: integer;
attribute syn_netlist_hierarchy of object : objectType is setting_value;
vE!
object: fREEHMIN %, HEEZ top module/entity.
w5l
GSC 71l
GLOBAL syn_netlist_hierarchy=0;
Verilog 74
module rp_top (...) /* synthesis syn_netlist_hierarchy=1 */,
Endmodule
VHDL 74
entity mux4_1_top is
port(
dina : in bit;
dinb : in bit;
sel :in bit;
dout : out bit
);
attribute syn_netlist_hierarchy: integer;
attribute syn_netlist_hierarchy of mux4_1_top: entity is O;
end mux4_1_top;

5.8 syn_preserve

i
TRIE A A7 SR A A A I R Bttt BEWT DMEA T RARX R, ] L
TEH T2 R

ZJE MR AE RTL S & GSC X HFa5E o
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5 GRAEYIHSIEF 5.8 syn_preserve

GSC 2y ik

INS “object” syn_preserve=setting_value;

GLOBAL syn_preserve=setting_value;

Verilog Z) #1512

Verilog object /* synthesis syn_preserve = setting_value */;

VHDL £ 35 7%

attribute syn_preserve : integer;

attribute syn_preserve of object : objectType is setting_value;
!

object: f&E1EH 1T %, 7] LA register 4, module /entity % , module /entity instance 4 .
setting_value: 0 80 1. N 1 I OREAXT L2777 O O B AR 75 LU0 A0 0T B 25 A7 2%

=Bl
GSC =l
il 1 FeE R regl AHER AR
INS “reg1”syn_ preserve =1,
i 2 $8 8 R W TR TR AR
GLOBAL syn_ preserve =1,
Verilog 7~
B 1 $EE PR module HIFIFT A A7 48
module test (...) /* synthesis syn_preserve = 1 */;

endmodule
A 2 Fa e AR regl ALt
module test (...);

endmodule
VHDL 745
entity syn_test is

);
end syn_test;
architecture behave of syn_test is
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5 GRAEYIHSIEF 5.9 syn_keep

signal regl : std_logic;

signal reg2 : std_logic;

attribute syn_preserve : integer;

attribute syn_preserve of regl: signal is 1;
begin

end behave;
5.9 syn_keep
ik
faE net VEN SALATMIR IR . ABEATIRAL
ZJEME A AT E RTL S8R E
R
Verilog Z) #1512
Verilog object /* synthesis syn_keep= setting_value */ ;
VHDL ZJ3iEE
attribute syn_keep : integer;
attribute syn_keep of object : objectType is 1;
E!

object: feEEHHIN 4, HEER net 4.
setting_value: HFEh 083 1, N LR Z net AHEATIL.

w5l
Verilog £ 571
B 1 FE 5 mywire AL R
module test (...);

Endmodule

VHDL )74

entity mux2_1is
port(

);

end mux2_1;
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5.10 syn_probe

architecture Behavioral of mux2_1 is
signal tmpO:bit;
signal tmp1:bit;
attribute syn_keep : integer;
attribute syn_keep of tmpO : signal is 1,
attribute syn_keep of tmp1 : signal is 1,

end Behavioral;

5.10 syn_probe
%

SUG550-1.3

28 PR3 Al AR RO BT RS S AT I AT . R 2

PR RCREBL port IR B T = 1 A3

ZJEME R ATE RTL U R E

A%

..O.m:

Verilog Z) #1512

Verilog object /* synthesis syn_probe = setting_value */ ;
VHDL 2%

attribute syn_probe: string;

attribute syn_probe of object: objectType is " setting_value ";

object: faEMEMMIXT SR, HuJLUZ net 4;

setting_value fE59 1: AR 21, HRYE net ZFK A ZNFEHRIN port 142 H4K;
setting_value fE4 0: ARV

setting_value fE A7/ 4l —MaE 4 FHHRIN A . 24 setting_value 455€ {14 7
4 bus B, NSRS HANRINECE -

gowinSyn A3 ¥ setting_value #1155 object % 5% # module ] port 4[]

=B

Verilog Z1% 7~ 4, probe_tmp 41 & %)@ )5, probe tmp B4 5 E TR

= R ARET

module test (...);

endmodule
VHDL 23715
entity halfadd is
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5 ZEA AR IEE 5.11 Translate_off/Translate_on

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";

end;
5.11 Translate_off/Translate_on

xR

translate_off/translate _on W25 %t H 3L, translate - off 2 J5 BB AL
/,T:. SRR, B3R translate_on B, TSN H 3l 5Lk
HH],

ZJE M R AT E RTL X 4R E
RE
Verilog Z) #1512
I* synthesis translate_off*/ ;
Ly L R Hh e 2 )1 )
[* synthesis translate_on*/
VHDL 2%
- synthesis translate_off
Zha I 1R e 2 B )
-- synthesis translate_on
w5l
Verilog 2 574
7~ 1 [Fsynthesis translate_off*/ 5/*synthesis translate_on*/ [a] ]
assign Nout =a*b iEAJELE i FE il 20, RiHiT4es
module test (...);
[*synthesis translate_off*/
assign my_ignore=a*b;
[*synthesis translate_on*/

Endmodule
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5.12 Full_case

VHDL £ 74l

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;

5.12 Full case

SUG550-1.3

iR

full_case A7t Verilog it H {8 H . 24 H 1 case, casex 5i# casez

RN, ASINULE MU A P REE AR D gy, AR BT 2 R R
RORBEAE 5 1H .

ZJE R E RTL SCAF i€, A SCFF Verilog WA 10T

WA

Verilog 2 3182
verilog case /* synthesis full_case*/

=B

Verilog £ 7R

A 1 E B 20 R S T R A 2 R R IR B A S
module top(...);

always @(select or a or b or c or d)

begin

casez(select) /* synthesis full_case*/

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

4’b1??2?: out=d;

endcase
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5 GRAEYIHSIEF 5.13 syn_tlvds_io/syn_elvds_io

end
endmodule

5.13 syn_tlvds_io/syn_elvds_io
%

&€ 2270 1 110 buffer WU & YE, BERTLMER T BARXT G, n] DU
MTamiEH. ZEMERTE GSC. RTL JXFHHEE .

R

GSC 2y ik

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 Z) #1512

Verilog object /* synthesis syn_tlvds_io = setting_value */ ;

VHDL 2%

attribute syn_tlvds_io: integer;

attribute syn_tlvds_io of object: objectType is setting_value;
E!

e object: FEEEHMINTSR, FILLE module/entity %, port 4
e setting_value: 0 8(3# 1.

Bl
GSC LA Rl
N 1 4R 5E buffer SEIL Ch TLVDS
PORT f0”syn_tlvds_io =1,
PORT ‘iob”syn_tlvds_io =1;
N 2 FeE 4R A buffer 28l AN TLVDS
GLOBAL syn_tlvds_io =1;
Verilog 2 57451
module elvds_iobuf(io,iob...);
inout io/*synthesis syn_elvds_io=1*/;
inout iob/*synthesis syn_elvds_io=1*/;
Endmodule
VHDL £ R4l
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5.14 syn_looplimit

entity test is

port (in1_p : in std_logic;

inl_n:instd_logic;

clk : in std_logic;

outl : out std_logic;

out2 : out std_logic);

attribute syn_tlvds_io: integer;

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

architecture arch of test is

end arch

5.14 syn_looplimit

13T
i 8 BT TG PR EACIR B M8, BRATEMEAR I E Dy 2000, Bt an iR
TEAEAREGE T 2000, (HREAIREIEARE, SRadiEdh i
ZJE M AT GSC ik .
RE
GSC ZyRifk
GLOBAL syn_looplimit=setting_value

!
setting_value: RATPUE, AR HERIERXRE D) FIR.
{5

GSC 2yl
GLOBAL syn_looplimit=3000

5.15 syn_srlstyle

SUG550-1.3

#ix

e 72 shift registers S5, BERTDAMMER T HARXT &, ] UAEH T
4 RIEH . shift register 7] LA BSRAM,SSRAM, registers K328, ERIA
TR AR IE shift register H register %5 K vk g ff FMRFR S B 7 20, {6
F syn_srlstyle 7] IMECERINE -

ZEMATE GSC. RTL X8 E.
aE
GSC ZjiEk
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5 GRELIR SR

5.15 syn_sristyle

SUG550-1.3

INS “object” syn_sristyle =setting_value

GLOBAL syn_srlstyle =setting_value

Verilog 2] W82

Verilog object /* synthesis syn_srlstyle = “setting_value” */ ;
VHDL £ 57k

attribute syn_srlstyle:string;

attribute syn_sristyle of object : objectType is " setting_value”;

object: FBE(EHMIX S, W LLZ module/entity 4, module/entity

instance % B3 primitive instance % .

vE!

e object: FHEMEHMIFTER, FLLZE module/entity,module/entity instance 2¢#
primitive instance, GSC &% H A 3 £ module/entity .

o UiH:
e setting_value: fAi#s IS0, AT KF block_ram, distributed_ram,
registers.
{5

GSC LA Rl

B 1. 45 5E instance SEPL T A BSRAM [EH 1%

INS “mem” syn_sristyle=block ram

Al 2. 48 5E 4 R T ARG AR SE BT 20 SSRAM
GLOBAL syn_srlstyle=distributed_ram

Verilog 251

A~ 1 48 module P 777748 5L 77 2 block_ram
module test (...) /* synthesis syn_srlistyle = “block_ram” */;

endmodule
Ml 2 55 instance 2T RN B-SRAM ik
module test (...) ;

reg [SRL_WIDTH-1:0] regBank[SRL_DEPTH-1:0]/* synthesis

syn_sristyle = "block_ram™ */ ;

Endmodule

VHDL #3741

entity ram is
GENERIC(bits:INTEGER:=8;
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5 GRAEYIHSIEF 5.16 syn_noprune

words:INTEGER:=256);

attribute syn_srlstyle:string;
attribute syn_sristyle of shiftreg : entity is "registers";
end ram;

ARCHITECTURE ram of ram IS

end ram;

5.16 syn_noprune

iR

fR3F Instance BUE &1 CEFEEIE) K el £ S s,
BE W] DIER T Bkt %, el DIER T4 Rva .

ZJEMEAE RTL X EE
RE

Verilog Z) #1512

Verilog object /* synthesis syn_noprune = setting_value */;

VHDL 2 3iE%

attribute syn_noprune : integer,

attribute syn_noprune of object: objectType is 1;

R

object: fEE/ERAMIXTE, AL Instance, module/entity, module/entity
instance.

setting_value: HA[LIN 0 8(# 1. A 1 BH{RH instance K& F; N0
I AR 4 75 AL AL AR R IF) instance K B & T

E!

e object: REMEHMXTE, 7 LLZ Instance, module/entity, module/entity
instance.

e setting value: RAJLIA 0 Bi#& 1. N 1 KR instance 2B &1 A0 IR
I 75 EAR AL AR B [ instance & BT o

w5l
Verilog £ 51
module test (outl,out2,clk,inl1,in2) /* synthesis syn_noprune = 1 */;
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5 LRELIRIRE 5.16 syn_noprune

endmodule
VHDL £ 474l
library ieee;
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 ol1_noprunereg : std_logic;
signal 02_req : std_logic;
attribute syn_noprune : integer;
attribute syn_noprune of Ul: label is 1;
attribute syn_noprune of o1_noprunereg : signal is 1,

end architecture arch;
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6 Report A J7 3C#Y 6.1 Synthesis Message

Report i P3H5

report SRR IEHATER G G, ARG TR &S, US4
*_syn.rpt.html -8 @ i H SR vg U4 FR), 7 Synthesis Message,
Design Settings, Resource, Timing, Message, Summary 7~#84r, K47
BEAT A4

6.1 Synthesis Message

Synthesis Message, Eﬂ T/:.\%ZMEM o FEAFEHLRE B, 4
i GowinSynthesis®fii A<, Z1TH A58, W& 6-1 fix:
6-1 Synthesis Message

Synthesis Messages
Report Title GowinSynthesis Report

Design File fgwsw/sw_pub/swfiles/Gowin/memory/srciram_1.v

GowinSynthesis Constraints File

GowinSynthesis Verision GowinSynthesis V1.9.2Beta
Created Time Wed Aug 14 17:26:08 2018
Legal Announcement Copyright (C)2014-2019 Gowin Semiconductor Corporation. ALL rights reserved.

6.2 Design Settings

Design Settings, BIBITECEG S . FEAIELEE BB SO R T ZE AR
B, WEMESRA, BERSHRMEER, WK 6-2 Fin:

6-2 Design Settings
Design Settings

Top Level Module: RAM_test
Design Language: verilog
Series: GW2A
Device: GW2A-55
Package: PBGAA4B4
Speed Grade: 7
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6 Report A J7 3C#Y 6.3 Resource

6.3 Resource
Resource, BIEVRE(ER . FEQFEFIEMEH GRS SHS .

RS R 2401t H P it IOPORT, IOBUF, REG, LUT Z5 ()% & .
BEIE R R 2% T Fieh A 7 358t CFU Logics, Register, BSRAM, DSP
SSEMH AR IR, WKl 6-3 Fis:

& 6-3 Resource
Resource

Resource Usage Summary

IOPORT Usage: 1

IOBUF Usage: 1l
IBUF 12
OBUF 4

BSRAM Usage: 1
SP 1

Resource Utilization Summary

Target Device: GW2A-55-PEGA484

CFU Logics 0(0 LUTs, O ALUs) / 54720 0%
Registers 0/ 41040 0%
BSRAMs 1/140 1%
DSP Macros 0 /(10%2) 0%
L] L]
6.4 Timing

Timing, BIRfF4RTH. FEZEAFE Clock Summary, Timing Report,
Performance Summary, Detail Timing Paths Informations 255 &,

Clock Summary &= Z iR KRN HESEE, WHNE 6-4 i, 4l
— AMMERAET S, A%y 100MHZ, JE#124 10ns, Ons B4 EFE, 5ns BN
R

Timing Report 3= ZL4#3A W R S B I P45 &, BAE T Z AL, BRI,
TR PR KRR, BAN 5 %%, Fra I A I FRALI gD
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6 Report A J7 3C#Y 6.4 Timing

SUG550-1.3

[ 64 Timing
Timing
Clock Summary:

| cock | Typs | Frequency | Period | Rise | Fal | Source | Master | Object |

DEFAULT_CLK Base 100.0 MHz 10.000 0.000 5.000

Timing Report:

Top View test _time
Requested Frequency: 100.0 MHz
Paths Requested: 5

Constraint File(ignored):

All time values displayed in nanoseconds(ns).

Performance Summary 3= £ 45 11 W 3% SCAF I e ORI 1A 23R, 7] LA 21 i1
PP AR, I DAL A A B A WX R SO P R SR BBk . WA 6-5
Fios. BfESREN 8.462ns, ERAF Ny 100MHZ, Ik BN Eh55
650MHZ, ZREEHE AN 10ns, RIE IR 4 & 8 1.538ns, i /& i) 72
3K, FI AR N AR WA B 72K, &gt — P &g BRR 7R

[#] 6-5 Performance Summary
Performance Summary:

Worst Slack in Design: 8.462

DEFAULT CLK | 8462 | 100.0 MHz 6501 MHz 10.000 1538 Base

Detail Timing Paths Information 3= B3k X 2 SO H () S B 7 1445,
ELIETT USRI M5 B, & 6-6 Fn. JR4n MVEIERC R, IE,
SR, WK 6-7 s,

& 6-6 Detail Timing Paths Information

Detail Timing Paths Information

Path information for path number 1 :

Clock Skew: 0.000

Setup Relationship: 10.000
Slack({critical): 8.462

Data Arrival Time 2283

Data Required Time 10.745

Number of Logic Level: 0

Starting Peoint dffl

Ending Point: dff2

The Start Point Is Clocked By DEFAULT_CLK[rising]
The End Point Is Clocked By: DEFAULT_CLK[rising]
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6.5 Summary

B 6-7 EHEXR, HERBHER

clk_ins12 IBUF |
clk_ins12 IBUF o
clk_3 Net

dffl_ins1 DFF CLK
dff1_ins1 DFF Q

b Net

dff2_ins2 DFF D

Total Path Delay: 2283
Logic Delay: 1.440(53.1%)
Route Delay: 0.843(36.9%)

6.5 Summary

SUG550-1.3

Out

0.982
0.363

0.458
0.480

0.000
0.982

1.345
1803

2283

Summary %, Ziit#it{E S warning, error, information (&,

I 4R & RS PRI AT IR T8 A1 CPU 3
peak B[l 917 5 FHIEE IS ML W1l 6-8 Fir.

Summary

[%] 6-8 Summary

Total Errors: 0
Total Warnings: 0
Total Informations: 14

Synthesis completed successfully!
Process took Oh:0m:0s realtime, Oh:0m:0s cputime
Memory peak: 121.3ME

IBATI IH],

PL A i I FE H ) Memory
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7 IEAE A =

JE PG B SR R EPAT A 2 5, AR S B R 4 i S
i#»‘%*ﬁﬁkiy*_syn_resource.html (e i R vg ST FR) -

Resource =GR Z R EN), LSRR IEATHE R, %
FRE LS54T EN . 1 7-1 A7n, Resource SCA44 T E L 3] g E R H i
/ﬂ%r“ ﬁnf‘aEl’J JEFE AT T BN A R . RRATHT ENE B HE S B A4 FR ﬁ}ﬂ“x
%45, DL MR REG, ALU, LUT, DSP, BSRAM, SSRAM %%
PR AP nE S R RIS B OO BAR A S R O 45 M IR 4 B
YN

[¥] 7-1 Hierarchy Module Resource
Hierarchy Module Resource

MODULE NAME REG NUMBER | ALU NUMBER | LUT NUMBER | DSP NUMBER | BSRAM NUMBER | SSRAM NUMBER

nflash_test_top (/share/gwsw/sw_pub/swifiles/Gowin/nflash_test/nflash_test_top.v)

|--pli_inst (ishar | pL nflash_test/nflash_test_top.v)
|--flash_data_cmd_inst (fsharefgwsw/sw_pub/swiiles/Gowin/nflash_testinflash_test_top.v) 36 - 85
|--mixBF (/share/gwsw/sw_pub/swiiles/Gowin/nflash_test/flash_data_cmd.v) - - 1
|--nfem_tep_inst (/share/gwswisw_pub/swiiles/Gowin/nflash_test/nflash_test_top.v) 32 - 80
|--dp_2k_d8 (/shar (] Vnflash_test/nfcm_top.v) - - - - 1
|--addr_counter (/share/gwswisw_pub/swfiles/Gowin/nflash_test/nfcm_top.v) 12 - 22
|--tim_fsm (/share/gwsw/sw_pub/swiiles/Gowin/nflash_test/nfem_top.v) 9 67
|--main_fsm (/shar ] in/nflash_test/nfem_top.v) 8 - 173
|--ecc_gen (/share/gwswisw_pub/swiiles/Gowin/nflash_test/nfem_top.v) 7 3
|--ecc_err_loc (/sharelgwsw/sw_pub/swiiles/Gowinnflash_testinfem_top.v) 8 6
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