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3 xk_re output | 8-36 B 5 e 5 B SE

4 xk_im output | 8-36 A S P A1) ) RS

5 clk input 1 INEZETPN

6 rst input 1 R EAL
BERBARIT FR R T — M A I B H
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11 eod output | 1 \
NS

12 | busy output | 1 FFT WAZZ SRR, Ml AR, £ FRT
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13 | soud output | 1 BB AIREIRE S, M A R, FRORIELE
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4.2 Gowin FFT &%

%% 4-1 Gowin FFT £&#

Frg SRR it priyl
1 Number of Points SCRRH R 8,16,32,64,128,256,512,1024,2
048,4096,8192,16384
2 Architecture FFT 4244 H #i{>Z#F Low Resource
3 FFT Mode FFT A4 Forward, Inverse, Dynamic
Through Port
4 Output Order L) ilag Natural, Bit-Reverse
5 Scaling Mode AT RS111, Dynamic Through Port,
None
6 Input Data Width i NHHs o7 8-36
7 Twiddle Factor T R 1A B 8-36
Width
8 Output Data Width | %t #5447 56 8-36
9 Precision Reduction | EXbH R Truncation, Rounding
Method
10 Multiplier Type Feyk2ssLH2EM | DSP Block Based, LUT Based,
Automatic
11 Data Memory Type | BiE /7627 EBR Memory, Distributed,
REG&LUT, Automatic
12 Twiddle Memory e e N FA47i%2% | EBR Memory, Distributed,
Type Gt Logic, Automatic
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5.2.7 RBAES %
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5.2.8 kg H
FET 1P S5 SR FH DSP 13 [ FL B 55 ) Hh 57 5538 0l ) T 1 8 o

B, A DIELR G AR SR G RS RE . BhaSPUE ST AT fiE i sy
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5.2.9 ¥iBEMEEETFEESIAR

T FFT S5 25 KREHIR T LA, A 7 2 REN 6%
a5, IP #iF 3K BLOCK RAM ffitids, i A7 fiids, Logic. REG & LUT
PRt ay s BE R A IR A B RE . BIAYE BRI 4T
SIERG AR K, ZEERAHBLENER.

5.3 HASHLE
REHSEE B TahEIETIRE, ARK FFTIP 4 BG83 &R ED
RE. AT A SIASELE ST I S HOUL AT FET 224k 5 3l 2 B B 2 1
B EEAEMN R E . AR E &l i 15 5 58 .
5.3.1 FhSHELISE
ZIREAE S T FFT MODE H.[¥) Dynamic Through Port j#2/E . 4

Al LL#EAT FFT MODE W B &, iset K42 NmE T, 7E8 N R Bhid ik
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A, w5 P RR AT R A e
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ZIIRECEE H T Variable Points I #21EH o 47T LLIFAT FFT i B
fix pset K242 Ay T, (ERE ORIV #P AR K 4E point EF%3E. points
B NS, HAE N Log2N, H. N %44 Minimum Points 5 Maximum
Points 2 [f] 2 FI# KR . BRI SCRRZICE .

5.3.3 FHSHECEHIBEgE /LR

ZINAEE R 4 /N L 3R % T703%  Dynamic Through Port BFEAF A . 240]
PAEAT B 4 /N LU 2R B I, sfset AR A ST, FE4 I SR IR I el Jo JER %
Ff sfact (% EH. sfact & —ANTEFF5H

5.4 #EF

PR AR AR, B DI E S S H CWERE I, 58 4T
MAEE, B0 EAE, DR .

5.4.1 FHEEHEE

HZEAEIE WU, RN PRI TS S M E . HEE
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5.4.2 BEMINEIE

—Ylteh)a, ULEDR start By, SREE K FRT A8, %
ANEME, sod A&y, FFEE AN, R ipd KA R T, IFE
BB A BURARIF R T, fen B ALGE, S idx a0
BRI bR 5. 29— IR AL K EL)G eod AR R, RRE—A
J, RIS ipd 22 9. 2k, — BRI A TS K

5.4.3 FFT i+ EHiE
BN 52 RS BN L4 E B0T 4G FRT S FE, RN busy %725y

R, FoR A RIELERAT FRT HORIOH S, $HL5E MR busy 52K

5.4.4 HiH¥EEE
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R B IRA2 45 5 32 T PN e i B 6-2 B
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7 R Z5)

7T1ITHIRE

71T IR

R FH 25451

B8 Gowin =iEBAEfE, #idi “File> Open ...” , #IFF “Open File”
STAGHE, EBATTH TR (fgprp), HIF LR, W 7-1 s

!

H=Mor U LR, HEeEi A LR ES% SUG100, Gowin =iE#MH M >5 =
WAL > 5.2 FTIF L.

B 7-1 4T IR

7 Fle Edit Project Tools Window Help _[5]=
L =l = 1A
£ i = j BSOS
Design & x| 4271 wize opd : =
- 4272 wire eoud ;
4 £Et_boart_test — [Dhgowin ip\TP T | 4oms  5ve crare :
GW2A-53-PEGA484-8 4274 wire clk :
. Verilog Files 4275 wire rst ;
. 4276 wire GND ;
» 5 GAO Config Files 4277 wize VCC ;
> Physical Constraints 4278 GSR GSR_INST (
2273 .G5RI (VCC)
4280 L)
4281 // @7:86
4282 ] ffr_top fft_top_inst (
4283 .idx(1dx[2:0]),
2284 .xk_re(xk re[15:0]),
2285 .xk_im(xk_im[15:0]),
Frocess & x| 4286 .sod (sod)
- || 2287 .ipd (ipd),
I: Design Summary [« | [ Cend (eod) |
4 [ User Constraints 4289 .busy (busy) ,
4| FloorPlanner =22 -soud (soud) ,
_ ) i 4291 .opd (opd,
. 7 Timing Constraints Editor 2292 _EI;_];(EU‘L;J .
4 (2 synthesize (Synplify Pro) 2293 .xn_re(xn_rel15:0]),
Synthesis Report ! 4294 «Xn_im(xn_im[15:0]),
o £l | 4295 .start (start),
Netlist File 4296 .elk (clk),
4 (D place & Route 4297 .TsT (rsT)
4208 L)
Place & Route Report s ——
Timing Analysis Report 4300 .G (GND) [
Ports & Pins Report | fj|=sex Ty =2
“ i r
Power Analysis Report ‘ — = ‘ —
"N N - | [ i 2o HEE Design Sunmary ] FFT_Top. v [x] ‘
Output g x
Output | Error | Warning | Info |
In:0  Col: 0
—
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7 R 7.2 M Gowin FFT IP

7.2 A Gowin FFT IP

7E Gowin =R skt , IR Ik #dy “Tool > IP Core
Generator>Soft IP Core>DSP and Mathemathics”; 2 H & 7-2 P~ 5iim; W
EEALE YR iBIE e
7-2 IP Core Generator A

A7 GOWIN FPGA Designer - [IP Core Generator] EI\EI

s File Edit Project Tools Window Help LS

Frocess g x
Target Dewice

{'| Design Summary

4[5 User Constraints Name

+ FloorPlanner FFT
7% Timing Constraints Editor

Soft IP Core

a DSP and Mathemathics Information
» Advanced FIR Filter

s Basic FIR Filter

% CORDIC

" Complex Multiplier
o Divider Summary:

«® Synthesize
Synthesis Report
Netlist File

4 D Place & Route

Place & Route Report

Type: Fast Fourier Transform
Vendor: GOWIN Semiconductor

m

Timing Analysis Report
Fast Fourier transforms are widely used for many applications in
engineering, science, and mathematics.

Ports & Pins Report

m

Power Analysis Report

i Program Device % Integer MUIHF‘V Fm A fast Fourier transform (FFT) algorithm computes the discrete Fourier
: ::;Z‘Is;daptwe Fits transform (DFT) of a sequence, or its inverse. Fourier analysis converts
Interface and Interconn a signal from its original domain (often time or space) to a
representation in the frequency domain and vice versa. An FFT rapidly
computes such transformations by factorizing the DFT matrix into a
product of sparse factors. As a result, it manages to reduce the

Memory Control

Microprocessor System

> Multimedia %
< i 3 complexity of computing the DFT. =
[T | Frocess | Mormay [ start Page Design Sumnary . TF_test tr htnl [ rrtest rprhend [ | 8 IF Core Gemerater L wb_amyme bridee v ] | <]
Iszuss 8 x

Issues Output

PRI E ek, W GOWIN2A-55-PBGA484; 1F AL /£l “Name” %
FpXGEs “FRTY, S0 E 7-3 Bt SOAEIETT, $idi “OK”, 4
% FFT_Top Module.
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7 R %5

7.2 R Gowin FFT IP

& 7-3 Gowin FFT IP @

W IP Customization

FFT

File
Target Dewice: GHZA-LVESFGAS4CS,/IT
Create In: E:hide_prjhIP_testhsrchfft C]
Module Hame: FFT_Top File Hame: f£ft
Svnthesis Tool: [GowinSynthesis V] Langnage: (Verilog V]
sod —*
— ok Foints/Mode | Sealingfidth I Implementation |
ipd P
ot cod Humber of Foints
| . @ Fixed Variable
busy
— ctart Fumber of Foints: |1024 =
soud [
Mazximum Points: 512
opd [—#=
Mininum Points: 256
eoud
= _re]150] o . Architecture
High Performance @ Low Resource
_re[15:0] pe—ie=
=it :n_im[15.0]
o im[150] = FFT Hode
@ Forward () Inverse (") Dymamiec Through Port
Output Order
@ Watural () Bit-Rewerse
0K ] [ Prrre] ] [ Help
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7 R %5

7.3 f54£. Gowin FFT IP

7.3 {514, Gowin FFT IP

7E TAE T4k FET _Top, Wil 7-4 fios.
7-4 f5l4¢. Gowin FFT IP

3]

{4y GOWIN FPGA Designer - [D:\gowin_ip\IP_Test\FFT V2016 Retst\enc fft test\fft boart test id tstl\src\testy] = |
7 Fle Edit Project Tools Window Help RER
™ = "
O i o &
Desien g x|131 L a
~1/132Q  MOD_FFT myffc(
a fft_boart test - [D:hgowin_iphl- 133 .id;(idxl |
[#] Gw2a-55-pBGA484-8 134 .xk_re(xk_re),
“ Verilog Files 135 .xk_im(xk_im),
136 .sod(sod) ,
FFT_Topv =ll| 237 .ipd(ipd),
countery || 138 .ead(eod),
139 .busy (busy) ,
deUstb. 140 .zoud (soud) ,
downCnt.v 141 .opd (opd) ,
[ —|| 122 .eoud (eoud) ,
143 .xn_re(sXnRe),
testffty _|l2ae .xn_im(sXnRe),
S FiL 145 .starc(ffrStarc),
Process 8 X 146 .clk(EftClk),  //ffrClk
I Design Summar .|| 147 .rst (EftRst)
- 9 ¥ 148 “ifdef MODE DYNAMIC THROUGH PORT
4 [} User Constraints 149 . -1fft (ifft)
i FloorPlanner 1s0 | - it -
o . . 151 E
. i Timing Constraints Editor 152 | “ifdef vaRIZEIE R
4 (D Synthesize (Synplify Pro) 153 . paet)
Synthesis Repert L [ - S (points)
o £l 155 | “endif
Netlist File 156
4 D Place & Route 157 | "ifdef SCALING DYNAMIC_THROUGH PORT
158
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