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1 xn_re input | 8-36 Ry L4 e 51| 1) 95358

2 Xn_im input | 8-36 Ry L4 e 51| 1) R 350

3 xk_re output | 8-36 T JE e 91 ) S5

4 xk_im output | 8-36 T J5 e 51 1) RS

5 clk Input |1 HREZETPN

6 rst Input |1 RGHEAL
BRI FE N T — MR T B R A

7 idx output | 3-16 WP HIALE, EER R I FE R 2 A0 A
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FPRshES, M PaE, 20RFE—1

8 start Input |1 PP, HORAE AL S NIRRT, 3
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AN R VR AR RAE A SN

10 | ipd output | 1 I EEMAIRER, B PFAR, FORIELE
KFEH N B
P HI G RAE S, mHEFE R, s

11 eod output | 1 \
BN 5E R

12 | busy output | 1 FFT WA di7R, SHSFE R, RoR FFT
WAZ IELE AT AR $ i 5

13 | soud output | 1 B AR E S, mPAR, RoNIELE
B — AN

14 | opd output | 1 A ErE . SEBSPAER, RN BRI
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4.2 Gowin FFT &#
%% 4-1 Gowin FFT &%
e SR i34 bl
1 Number of Points SCREIR R 8,16,32,64,128,256,512,1024,2
048,4096,8192,16384,32768,65
536
2 Architecture FFT 2244 H #{3Z#F Low Resource
3 FFT Mode FFT Ap = Forward, Inverse, Dynamic
Through Port
4 Output Order A Natural, Bit-Reverse
5 Scaling Mode 4 RS111, Dynamic Through Port,
None
6 Input Data Width CETOAN A A 8-36
7 Twiddle Factor i@ e R -5 B 8-36
Width
8 Output Data Width | % H4 Bedli o7 5% 8-36
9 Precision Reduction | FEXbH Truncation, Rounding
Method
10 Multiplier Type eyl assLBZEA | DSP Block Based, LUT Based,
Automatic
11 Data Memory Type | Hdisf7-fif K7 EBR Memory, Distributed,
REG&LUT, Automatic
12 Twiddle Memory e A T2 | EBR Memory, Distributed,
Type it Logic, Automatic
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et i i A b
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7 Rz FEE A

7.1

IR

71T T

A

241

58 Gowin =iE#H G, #idi “File> Open ...” , #TJF “Open File”
SPARHE, BRI TRESCHE (xgprp), FTIFLAE, W 7-1 fis.

"
|

E!

A =M AT IR, R TR RIES% (Gowin ZiESAT I/ 4E#) >5 mE# At
fiH]> 5.2 4TIF TH#.

B 7-1 sTHIE

|2 File Project Tools Window - ==
L 2 =] B i sl
B g = j HiSde
Desien B x|[ 4271 wire opd : .
” 3 - 4272 wire eoud ;
£Et boart_test = [Ditgowin iphIPT| gongs  ovo grare B
GW2A-55-PBGA434-8 4274 wire clk ;
. Verilog Files 4275 wire rast
. 4276 wire GND :
o GAQ Config Files 4277 wire VCC ;
b Physical Constraints 4278 G5R GSR_INST (
4279 .GSRI (VCC)
4280 L);
4281 // @7:66
4282 ] £ft_top f£ft_top_inst |
4283 .idx (idx[9:0]),
4284 .xk_re(xk re[15 .
4285 .xk_im(xk_im[15:0]),
Frocess g X | 2236 .sod (sod),
. o || 4287 .ipd(ipd),
I__ Design Summary &l odieod)
4 [ User Constraints 4289 .busy (busy) ,
| FloorPlanner 4290 -soud (soud},
oo h . 4291 .opd(opd),
. % Timing Constraints Editor 2292 _EE.J‘;(ZD‘)M) ,
4 (D Synthesize (Synplify Pra) 4293 .xn_re(xn re[15:0]),
Synthesis Report 4294 .xn_im(xn_im[15:0]),
. £|| 4295 .start(start),
Netlist File 42396 Lelk(elk),
4 (D Place & Route 4297 .zst (zst)
a2e8 L)
Place & Route Report
acs & Route Repor 4299 ] GND GND cZ | I
Timing Analysis Report 4300 .G (GND) [
Ports & Pins Report 4301 &) 2
« i v
Power Analysis Report L — J —
. . - Start Page O[O eimsmey O | FFI_Top. v 0 |
Output J X
Output | Error | Warning | Info |
In:0 Col:0
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7.2 iR Gowin FFT IP

7.2 VA Gowin FFT IP

1E Gowin =R R, Bids “Tool > IP Core Generator”; L H 411

Kl 7-2 flos 5

7-2 IP Core Generator #H

{4y GOWIN FPGA Designer - [IP Core Generator]

K

% Fle Edit Project Tools Window Help NEE
b El T
£ o ') = S
x
et = P—— IE
a £ft_boart_test - [I:igowin_iphl* *
GW2A-55-PBGA4S4-8 Name =
+ 5 veiog FFT
el 1P Core
4 DDR
counterv
el DDR1 H
deUstby ; Information
4 cnt iws DDR Memor =
ownCnty
B #, DDR PHY Int i
testy . OR2 Type: Fast Fourier Transform
testffty & DDR2 Memd Vendor: GOWIN Semiconductor
v Eil J& DDR2 PHY I summary:
Process 8 X P T i Fast Fourier transforms are widely used for many applications in
| Design Summary E & T engineering, science, and mathematics.
a 71 User Constraints a FIFO
. - A fast Fourier transform (FFT) algorithm computes the discrete Fourier
| FloorPlanner o FIFO
- & FHFO SC transform (DFT) of a sequence, or its inverse. Fourier analysis converts
| Timi ; ; &
_ Timing Constraints Editor " a signal from its original domain (often time or space) to a
4 () Synthesize (Synplify Pro) 4 SDP FIFO cat the f d d An FFT rapidl
! 5 SDP FIFO SC representation in the frequency domain and vice versa. An rapidly
Synthesis Report = “ 3¢ computes such transformations by factorizing the DFT matrix into a
- Netlist File e product of sparse factors. As a result, it manages to reduce the
4 (D Place & Route “ MIEL complexity of computing the DFT.
Place & Route Report J MIPIRX
Timing Analysis Report S MIPTTX
Ports & Pins Report # oana nTMA cuiao T
|« . L3 or.
Power Analysis Report — =
"o o [ stertreee [ | £ memimswney B [ 2 #TIev ) | db TP Core Generstor B
utput J X
Output | Error | Yarning | Info |

ERRPTE S, 11 GOWIN2A-55-PBGA484; {r 5L £ “Name”

=23

£

ey “FFT”, #r il 7-3 oSt SRGETRP AT, sy “OK”, 4

% FFT_Top Module.

IPUG503-1.0
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7.2 iR Gowin FFT IP

7-3 Gowin FFT IP B H

-
Wy Customize IP
-

FFT

—{in_R[160]

—{ i _IM[16:0]

wg130]
w_R[160]

w_Im[160]

R S S A A A A

File

Target Dewice: GW2A-55-FEGA454

Create In: n_iphIF_Testh\FFT_VZ01A_Retsthenc fft_test\fft_boart test_id tstlisrchFFT_Top E]
Module Hame: MOD_FFT File Hame: FFT_Top hdd to Current Froject

Foints/Mode | Scaling/#idth | Implementation

Humber of Foints
@ Fixed Variable

Humber of Foints:

Maximum Foints: 51z i
Mininum Foints: 256 - f
Architecture
High Ferformance @ Low Resource
FFT Made
@ Forward () Inverse () Dynamic Through Port

Output Order

@ Hatural (7)) Bit-Rewverse

IPUG503-1.0
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7.3 514t Gowin FFT IP

7 TR FET _Top, &l 7-4 Fiow.
7-4 {514, Gowin FFT IP

{§ GOWIN FPGA Designer - [D:\gowin_ip\IP_Test\FFT_V2016_Retst\enc_fft_test\fft_boart_test_id_tstl\src\testv] = )
7 Fle Edit Project Tools Window Help _=]=
T = "
O o &
Design g x|131 L -
S]/132F]  MOD_FFT myffc(
a £Ft_hoart_test - [D:hgowin_iphT- g id% (1ax) ,
[E] Gw2A-55-PEGA4B4-8 134 .xk_re(xk_re),
. Verilog Files 135 xk_im(xk_im),
136 .sod(zod),
FFT_Topw || 137 .ipd(ipd),
countery Tl 238 .eodieod),
139 .busy (busy) ,
deUstb.y 140 .soud (soud) ,
downCnt.v 141 .opd (opd) ,
testy —|| 122 .eoud (eoud) ,
143 .xn_re(sXnRe),
testffty T .xn_im(s¥nRe),
b L 145 .starc (ffrStarc),
Process J X 146 .clk(fftClk), //ffeClk
I Desian Summar- .|| 147 .rst (EftRst)
- 9 ¥ 148 ‘ifdef MODE DYNAMIC THROUGH PORT
4 [/} User Constraints 149 ., WAEEC (ifft)
2| FloorPlanner 150 | “enai E
S ) ) 151 3
& Timing Constraints Editor 152 | ‘ifaef VARTZBIE R
4 (D) Synthesize (Synplify Pro) 153 paet)
Synthesis Report |15 @ (points)
o Ell| 155
Netlist File 156
4 Place & Route 157 | ‘ifdef SCALING DYNAMIC_THROUGH_ PORT
158 (sfzet)
Place & Route Report b (sfact)
Timing Analysis Report 160 | ‘ena-
Ports & Pins Report 161 | "ifdef SCALING D¥YNAMIC THRCUGH PORT -
e m »
Power Analysis Report ! - - —
o . <[ % Stert Page | [ i e 7 FFI_Top.v % IP Core Generater [ kestow ‘
Output 8 x
Output | Error | Warming | Infe |
In: 131 Col: 3
. .

7.4 5 B} bitstream 3

BAT BN AIR G, WG AR, 7 bitstream CfF. JHid
Gowin N AL bitstream TN BT AR B CRR, AT I W 5
FET 22 s
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