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1 RTFAFM 1.1 FMARE

1 xrsem

11 FRAR

Gowin Advanced FIR Filter IP Jil J7 #57 £ E A A BFE I RERIT 55
SCLow A R BB SE80HE. FEAT AR
T fi# Gowin Advanced FIR Filter IP [¥]77 S ARFIE 7 AR A8 F 7572

1.2 HX 30

E
i

BB E 2k S ML www.gowinsemi.com.cn AT VA R # . BELUL R
FHOGSCAY:
e DS100, GWIN %% FPGA ;i Zids T/}
e DS117, GWINR %741 FPGA 7= i 4 it
e DS102, GW2A %71 FPGA /= i #ds F it
e DS226, GW2AR %% FPGA 7 i i F it
e SUG100, Gowin 7 JE#H A H - 45 F

1.3 Rig. 4akEi5

R 1-1 RN AT BLRIAR RIS . ams i R AR X o
® 11 RiE. HEWIE

ARG, 450615 | 2 7 X

FPGA Field Programmable Gate Array 37 ] G [ 1R 51
FIR Finite Impulse Response A BRA FAA e 9
IP Intellectual Property HIRAL

DSP Digital Signal Processing Brs T ab i
SRAM Static Random Access Memory FRASBENLAE it 2%
BSRAM Block Static Random Access Memory | HulR A BN fik 2%
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MHE: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391
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2 HER 2.1 Gowin Advanced FIR Filter IP £5#5 )6

2 g

Gowin Advanced FIR Filter IP J22 T 5z DSP ¥ i & rlBLE FIR JE
Wt o 1% P EXIAF B TAER S, RIFIEP A RER S 7 AR,
MITE R ATL) TR T2 @il el st 08 2 thae, H g 2Em
AT VWG IR, Wl EE Tk fE R sk, A RIE T (E,

& 2-1 Gowin Advanced FIR Filter IP

Advanced FIR Filter IP

IP #% R

TR BEZ WK 2-2.

A A

WS Verilog (encrypted)
St Verilog

TestBench Verilog

bIUNF o a i

CREHAE Synplify Pro

N FH R A Gowin Software

2.1 Gowin Advanced FIR Filter IP &#15IhiE

7£ Gowin Advanced FIR Filter IP 5, %4k 4\ 21 % il i i K 2o ab 78,
AT DRGSR 8, & TR A R B iR, H S s R,
BRI E 2-1 s
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2.2 FEYSMAE

& 2-1 Gowin Advanced FIR Filter IP B AL

hi{0)

h{m)
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T

2.2 B4

2.3 AN

2.4 FEFIA

FCETSOLRE . A AN eIt

Filter IP A A IH MU TR 2-2 Fis.

1D
L/
[+

L1
N

E

A
N

i NEUHR AL 95 S 2-18bits
FRHALFE SCHF 2-18bits
5 A 95 SCHF 2-36bits
T BOR CRF 2-64 CHURT 8 A BEE IR/
B R R 1-32 (RT3 A BRI RN

Pk A B SCHF 1-48 (LT 38 Fr BEUR AR/

APV EFAERA

B_...._.

vin}

[~]
AR
N

[

Gowin Advanced FIR Filter 1P [ K402 2= EEAR 5 iy FH 28 44 1) 3 B 4%
2% (speed grade of the devices) LKt B HUR E i E -

Gowin Advanced FIR Filter [P f) %5 5 ) B 45 i 3 B4R f T Sk B s 2%

H ¥t

y N US

PR G B0 AT REAN ] o

PL GW2A-18 #%1 FPGA A%, fEAFEE T, Gowin Advanced FIR

*® 22 HFFEFABR (GW2A-18 C8/17)

FIR Mode | TAP size | Channels | Multipliers LOGICS REGS DSP Macros | BSRAMS
32 1 1 703 832 2 2
FIR Filter
32 4 4 2427 3085 3 3
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3.1 BUERE ST

FIR(Finite Impulse Response) Filter, 5 [ K By oo B e 28,
TR AT

y[n] = hox[n] + hyx[n — 1]+ -+ hy_;x[n — N + 1]

N-1
= Z h; - x[n —i]
i=0

Gowin Advanced FIR Filter IP &% ANE ) TAERE R, HRIE RS R 5
KE AT AL ARAL o

3.2 MaiL R BOCH

Gowin Advanced FIR Filter IP 32 &2 %0161 shfe. 7£18H Gowin
Advanced FIR Filter IP i, @WAZ5if8 ¥t RECCHE . i8R AT -

y[n] = hox[n] + hyx[n —1] + -+ hy_1x[n — N + 1]

N-1
= Z h; - x[n —i]
i=0

WU RO B R TR BN
ho
hy
h2

AN-1

b, Bl Ay BERI 2SO E I . WIARI R B RN RLAE BT £
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3 Thredhik 3.2 Wiate #ECCH

REATFEIEHE P, B GUI S 2 hE B R 5 %
IR NZMIERRCE, RECCE A Bl T80 BN -
JHIE 0 F%dE 0 (Coeff oo)
HIE 0 %Y 1 (Coeff 1)

HIE 0 FI%dE N-1(Coeff o n.1)

JHIE 1 B 0 (Coeff 1)
HIE 1 %R 1 (Coeff 1 4)

JHIE 1 EHE N-1(Coeff 1 n.1)

JHIE M-1 1%dE 0 (Coeff y.10)
JHIE M-1 1%dE 1 (Coeff y1 1)

JHIE M-1 1% N-1(Coeff .1 no1)
FIR REEHEM N, AT LU MATLAB #7774
3-1 MATLAB =%l

%% Initial

% First channel FIR Setting

H = 64; % 64 order

f=0 = lee3; % 16KHz Fregquency
fpas=s0 = Be3; % EBFHz Passband

wn_fpass0 = fpass0 J£s0;

% S5econd channel FIR Setting
f=l1 = 48e3; % 48KHz Fregquency
fpas=sl = 20e3; % 20KHz Passband

wn_fpassl = fpassl J£s81;

%% Generate lowpass FIR coeff
coeffd = firl(N-1, wn fpass0, 'low'):
coeffl = firl (N-1, wn_fpassl, 'low'):;

%% Convert to fixed point

Coeff Width = 18; %2 1 =igned bit, 17 fraction bit
Scaled Width = Coeff Width - 1;

coeffd fi = round(coeff0*2"Scaled Width):

coeffl fi round (coeffl*2”5caled Width);

%% Save file

file name = "./coeff.dat";

fid = fopen(file name, 'w');

fprintf (fid, '"%d\n', [coeff0 fi, coeffl fi]):
feclose (£id) ;
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A 9% Gowin Advanced FIR Filter IP [ 10 ¥ [ i#4, W% 4-1 fins.
& 4-1 Gowin Advanced FIR Filter IP #Y IO #x[%13R

79 77 18] frve | #hik

clk input 1 LPNIRE RS

rstn input 1 S5, KHEFEH.

ce input 1 BT RE(S 5

coeffwe input 1 HERBI E N E

coeffset input 1 RYE BTG T M E G, R R EB TR
coeffin input 2-18 N RHL

inpvalid input 1 e HL P R BB A N B8 A L

ibstart input 1 KNS — MEESYER, BANEET ((NZBIEAEZES)
din input 2-18 LD =R

input_ready | output 1 CIE PN =N =R = N e & /Tl E AN

outvalid output 1 WMHAERE S, & RN A S A U

obstart output 1 RSP, N/ NMERERE (N2 WEFEEZES).
dout output 2-36 e Y
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5 I ] 5.1 FEHRHW A

5 B Fr i3t R

A A4 Gowin Advanced FIR Filter IP [ 1 3

5.1 EHRWETFUAA

HRAB P 5-1 Fios.

5-1 ERABMF

1 2 3 4 5 [ T g ] 10 11 12 13 14
clk
ce
rstn
coeffwe
coeffset
coeffin D D D D .

RN RES, FEE COEFFWE 155 B AR HF, &
I SN DR BARBENEN SEE ML E B (Z@ENS
AR BB G @A) . YEBERBEREERG, NAET
B B B K COEFFSET 55 BN Y. HIEda AT

y[n] = hox[n] + hyx[n —1] + -+ hy_1x[n — N + 1]

N-1
= Z h; - x[n —i]
i=0

EEHNZREE, FTEL hov hiy hoo .y BTSN 2018
FABHSINR 540 ha e S AR o
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5.2 Gowin Advanced FIR Filter IP {55 5

5.2 Gowin Advanced FIR Filter IP iEE /K FF
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5-2 Gowin Advanced FIR Filter IP iR F

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 A7 18 19

Gowin Advanced FIR Filter IP #0517 F K 5-2 x4
input_ready A PR, 8 Gowin Advanced FIR Filter |P k£ 44 52 i
NE . AR N K IR, 75 20K inpvalid {55 4y i, B RN E 2
WMF N ZMIER, 2 AN IEIE 0 #ds, Wil 1 Huk, —HE3RE—
EHHE, JFERKRE B IEIES S ibstart, 2l TN bR IRER . KKk
gt 6 N #E dout,  [HIE, outvalid 55 & himH, %/TJH:HT (R A
X, UL obstart $i g 3R R BRI N B B E SR HE S

WERON 2 E B A, 0 ST A8 1 A AN 9 A -
HiE 0 %dE (Data o)

HiE 1 %EdE (Data 1)

ﬁlé_ M-1 E@ﬁ*& (Data M-l)

0 K% (Data o)
HE 1 F%dE (Data 1)

JHIE M-1 F1%dE (Data w.y)
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6 BoE X EH

1E 5 = = IR T S 542 Tools 1, A 3 %) IP Core Generator 1. &,
7F Math 4328F, 1] LL3k 3] Advanced FIR Filter 52 SlCE ; thal{d A
THFERR, WK 6-1 frx.

B o1 TEEEMRFITHIPERERE
S 2 U

Target Deviee:

GHZA-TV18FGEEGLE,/TT

Name

v Hard Module
BandGap
CLOCK
DSP
13C
Memaor
SPMI
User Mash

hd Soft IP Core

DDRx

FIFO

Flash Controller
HyperRAM

12C

Math ~
« s Advanced FIR Filter

.+ Basic FIR Filter

i CORDIC

.+ Complex Multiplier
. Divider

. FD Adaptive Filter

L FFT

//z‘

W IP Customization

Advanced FIR Filter
— clk
— rsin input_ready —#
—ce
—™ inpwalid outvalid =
— ibstart

ﬁ[ﬂ:ﬂ] obstart —#=

o

— coeffwe
— coeflaet dout[17:0] =i
e coefin[l 7:0]

Gowin Advanced FIR Filter IP Fit & 5L & 6-2 fis o

File
Target Devieo
Create In:

Module Fame:

Options
Memory Tvp

Coefficien

Data Width
Input Data
Coefficien
Tap Sizes

Tap Sizes:
Multi—Chan

Ml t1Cham

Multiplier

Multiplier:
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& 6-2 Gowin Advanced FIR Filter IP Ft E A |

A IP Customization ? X
Advanced FIR Filter o I
File
Target Device: GWZA-LV1SPGZRACE/IT Langnage: |Verilog -
Create In: |EZ\fpga_project\src\advanced_fir_filter |
Module Hame: |Advanced_FIR_Filter_Top File Hame: |advanced fir filter |
p
Options £
— ik Memory Type Select
Coefficient Memory Type: (@ EER Memory () REGRLUT () Automatic
— rsin input_ready —
Data Width
e Tnput Data Width: 18 2 2 - 18) Output Data Width: (2 - 36)
—» inpalid outvalid = Coefficient Data Width: {2z - 18)
= ibstart Tap Sizes
= din[17:0] obstart —# Tep Sizes: 2 =6
Multi—Channel Humber
— coefive
Ml ti-Channel Hunber: 1-4
— coeffset dout[17:0] pe=—ie
Multipliers Humber
= coefin[17:0] Multipliers Humber: {1 - 43)
Coefficient File
| Coefficient File |Coefficient File should be specified !
Generation Config
= Disable I/0 Inzertion b
Cancel Help
1. W@ &k File Name, ACE 4 IP SCHEAFK;
2. W@ fEE Module Name, i B 7= 2E 1 1P BLEL 2 K
3. WIEIACE Options i1, BLE IP TAEM A& HARICE
Gowin Advanced FIR Filter IP fit BiE5 a0~ 6-1 fivR.
& 6-1 Gowin Advanced FIR Filter IP B2 & i&In
priy IR
Input Data Width Wy NBHEALTE, 2-18bits T L E
Coefficient Data Width | fii A\ R fL5%, 2-18bits FIACE
Output Data Width far Hh s A7 %5, 2-36bits AT AL E .
Channel Number WK, 1-4 7HE.
Multipliers Number Ferk AR, M RE.
Taps Number k¥, 2-64 WCHE.
Coefficient File WAL RO, LR E — IR REOCE .
IPUG543-1.2 11(12)
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Gowin Advanced FIR Filter IP 2% ¥ it, 5% RefDesign P AHI<
EH
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