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Gowin Advanced FIR Filter IP F /7 5 Fd £ B N A WA T RERE &AL i 4
WL WU, REAH. %%, BEBIRH P PGE T % Gowin
Advanced FIR Filter IP [7= SREVE . K5 8 S AfF R k.

1.2 #3304

B S 2 SR R www.gowinsemi.com.cn ] PL R . BELLT
FHIRSCRY :
e DS100, GW1IN 7% FPGA 7= /i £ 4 F it
e DS117, GWINR %% FPGA 7= i HudE F it
e DS102, GW2A %% FPGA 7= it Hdis F i

DS976, GW2AN-55 2214 F i
DS961, GW2ANR %% FPGA 7= i Budls T it

e DS226, GW2AR %% FPGA 7= i $E T it
® SUG100, Gowin =Us#kMEH e

1.3 Rig. 4ak&i5

R A-VRIE FE PO AT LA OORIE . AankiE KA K

® 11 KE, I

Rif. H0giE | B GBS

BSRAM Block Static Random Access Memory | BUIR i 2 FENIATAf 2%
DSP Digital Signal Processing BT ab i

FIR Finite Impulse Response A7 BRAK Bk g 1
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1 RFAFM

1.4 BORSRRS Rt

ARG, 4501E | 2 X

FPGA Field Programmable Gate Array 7] G 1R 51
P Intellectual Property yIRAVRS

SRAM Static Random Access Memory HRAS BEATLATff 2%
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2 MEiR 2.1 Gowin Advanced FIR Filter IP /44

2.1 Gowin Advanced FIR Filter IP 1}*43

Gowin Advanced FIR Filter IP s2314 PR 5 sfm v (FIR, Finite
Impulse Response) JEIK#EThfE. RTE FIR JERASFIAFE, SCRF 4 Fpsi=Cic
H, [N HEZimEnE. 59 E AR E .

& 2-1 Gowin Advanced FIR Filter IP

Gowin Advanced FIR Filter IP

IPA% N H]

R WH5 WK3-1. £3-2. £3-3. £3-4.

A A

WS Verilog (encrypted)

ST Verilog

TestBench Verilog

MR BRI

CREAE GowinSynthesis®

I A Gowin Software (1.9.8.09 % Ll _|)
bEy

o PR AR S RE R

2.2 Advanced FIR Filter EX &1y

A BRACF AL e S g S, HatE AT
y[n] = hyx[n] + hyx[n —1]+ -+ hy_;x[n — N + 1]
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2.5 FIR Polyphase Decimator £5#JF1Th&E

FIR Polyphase Decimator 3K ff] 2 Ty #2544, SIS A R RAE D)
BE. HEAL MW E 2-3 B,

[ 2-3 FIR Polyphase Decimator £ A& 4543

O—-—| selszbasat (1), KD, }—L
L
o :

2.6 FIR Polyphase Interpolator Z5#F1Ih &€

FIR Polyphase Interpolator R FH 2 WjE s 23 4544, SCIL U AN R RAED)
Re. HIEARLWW NE 2-4 Bk,

2-4 FIR Polyphase Interpolator B &5

Polyphasa0 (R(0), hiM},...) 1
Polyphasel (h(l), hiM+1), ..} —0
70
) e
Polyphase? (hi¥-31, R(2¥-3),...) —
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3.1 FE4HE

FF 4 P FIR 25287
SCFRFINEE A7 5 2-18 bits

SRR REALTE 2-18 bits
SRR A 5E 2-37 bits

SERFHSL AR 2-1024 (HURTFAR 7B IR AR /D)
SCFREIERE 1-8 (TR T IR KN
SRR o 2 R

3.2 BRASHE

Gowin Advanced FIR Filter IP Ff) & KA = ZEAR 45 BT F 28544 1) 3 o 45
2 (speed grade of the devices) AKXt & 2Bk EHi5E -

3.3 &R Latency

Gowin Advanced FIR Filter IP ) %EiR ffic & 2 5k E Wi

3.4 FiEFI A
Gowin Advanced FIR Filter IP X/ ff FH #8410 5% B B SSFRA R L&
IP e B A AR, ok REAN B YR A A A% T BE AN [

Pl GW2A-18 %1 FPGA N, Gowin Advanced FIR Filter IP H. %
PR AN 3-1. £ 3-2. # 3-3. £ 34 iR, HREHAME= FPGA
R ISE, TE IR RS R .
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3.4 BHAM
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%% 3-1 FIR Singlerate 123 &5 #%iR

R PSR | SRR RIEMAH | &F
Registers 10118
LUT 5537 Din Width=16, Coeff Width= 8;
GW2A-18 | -7 ALU 1486 Dout Width = 31;
Taps Size = 128;
DSP 32
Input Channel = 3;
BSRAM 1 TDM = 4.
SRAM 128
#= 3-2 FIR Symmetry 23 5 A &R
BRG] | HEHG | WL | EEAMA | &E
Registers | 8885
LUT 4760 Din Width=16, Coeff Width= 8;
GW2A-18 | -7 ALU 1055 Dout Width = 31;
S 5 Taps Size = 128;
DSP 1
Input Channel = 3;
BSRAM |1 TDM = 4.
SRAM 64
%% 3-3 FIR Polyphase Decimator 183, &7/ 5 if
SRy | RS | AR | BENE | &E
Registers | 9281 Din Width=16, Coeff Width= 8;
LUT 5207 Dout Width = 31;
GW2A-18 | -7 ALU 792 TapsSize = 128;
DSP 16 Input Channel = 3;
BSRAM |1 TDM = 4;
SRAM 79 Factor = 2

%% 3-4 FIR Polyphase Interpolator &3, &5 F #ilF

w1 25 HEEER | SRR | BEAMA | &E
Registers | 5322 Din Width=16, Coeff Width= 8:
LUT 2819 Dout Width = 31:
GW2A-18 | -7 ALU 737 TapsSize = 128;
DSP 16 Input Channel = 3;
BSRAM | 1 TDM =4;
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Gowin Advanced FIR Filter IP %O
Gowin Advanced FIR Filter IP £ 10 % I 4 & 4-1 B
4-1 Gowin Advanced FIR Filter IP i O &

clk——»

Tstn——p

—fir valid i—»
—fir sync_i—»

—fir data_i—»

Y

Advanced
FIR
Filter

H——r7fir rfi o—»

—fir valid o—»
—fir sync_o—p»

—fir data o—m

A 2= Gowin Advanced FIR Filter ] 10 i 0V, W13 4-1 Fin.
2= 4-1 Gowin Advanced FIR Filter By 10 i A%

(E8%) 77 1¥1] BOAGLEE | liid

clk | 1 I Bl S

rstn I 1 HAMES (KHEFE RO

fir_valid_i | 1 e N A 25 5

fir_sync_i | 1 Him@iE RS ES, NE - EEG
e

fir_data_i I 16 HWNEE
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55 77 1A BROAALTE | ik

fir_rfi_o 0 1 NG S

fir_valid_o o 1 o ARG S

fir_sync_o o L HodiE EPE S, NS EEA
e

fir_data_o o 31 s, Horb i R{E Dy (Data Width

+ Coeff Width) -1.
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5 B Fr st A

A5 BIEAN2H Gowin Advanced FIR Filter IP (i 5150t .
Gowin Advanced FIR Filter IP B} Ff

I 5-1 & Gowin Advanced FIR Filter IP {4 AR A i
5-1 Advanced FIR Filter IP FEiE¥ A 3, FSEMA 3 HEIRRAFE

1 2 3 4 5 [:] 7 8 9 10 " 12 13 14 15 16 17 13 19

1. ZERMES (ir fi_ o) fum)a, ST ARG NS, 7] CLESHm N5,
3R] A b R g A T B R SN

2. HE5 (fir_valid D AEHET, WALIESE .

3. M55 (fir_sync_i) ANEH, UWIHINSE —@EERE. 2 EKKEA
AHREE B . HRARE - NEESdE, 55 (fir_sync D FEfES
(fir_valid_i) v &imidi s .

4. L E - NMaESEmA, 55 (fir fi o) S#H K. ZEERFT
— ki JE T A IR N .

5-2 i T
5-2 Advanced FIR Filter IP RiBiE¥ 5 3, B9 S AR 3 BB FE

1 Z 3 4 [ 7 8 9 10 1 12 12 14 15 16 17 18

fir_valid_o N TN i N W N §
fi_sync_o N § i N { o
frdamo T /e e e, S G, O G, - s
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1. Hf5%5 (fir_valid_o) $um, UdEHEHH AR

{55 (fir_sync_o) fimy, UWHINER —IHIEA M. ZJRKIXNS 2
W, 53 JEIE.. SR .

3. FREIEHIEA A NUM_TDM (I 73 & FIRED AR 8] J& J93 18] b o
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IP EHRECE

1E & o2k SR PO A S Bk Tools ', 1] J2 3 IP Core Generator
THA, 5erif A E Advanced FIR Filter.

1. FTJF IP Core Generator

AP TG, S “IP Core Generator” #%4fl, #tn$TJF Gowin
7 IP Z =4 TR, WK 6-1 Frx.

6-1 IP Core Generator A H

= :rgetDevice: GW2AR-LV18QNSSPCe/T | | [

[ter

S Ee -

Hard Module
ADC
BandGap
CLOCK

DSP

BC

10
MIPI_DPHY_RX

BackGround Configuration

DSP and Mathematics I
AEC
AGC &

| Advanced FIR Filter

Basic FIR Filter
Beamforming
CORDIC
Complex Multiplier
DDs

FD Adaptive Filter
FFT

FOC Current Loop Control Light
FOC Current Loop Control TDM
Ein e

Al Diont Ninried. S&

2. F77JF IP #% Advanced FIR Filter

X i“Math > Advanced FIR Filter”, ] 71 Gowin Advanced FIR Filter IP
A, i 6-2 s
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& 6-2 Advanced FIR Filter IP ZH
w

Advanced FIR Filter

General

P

ov

Device: | GW2A-18 | Part Number: |GW2A-LV18PG256C7/16 |

Create In: |C:\Users\yuqing\Documents\advanced_ﬁr_ﬁlter |

- fir clats o300 fe—e
fir_cata if 150) Multi-Channel Number

Multi-Channel Number: 1-8)

Factor Number

Factor Number: 1 > (2-64

3. Wt RECCA U]

— o fr e - Input Data Width: (2-18)
Coefficient Data Width: (2-18)

Output Data Width:

>

File Name: |advanced_ﬁr_ﬁ\ter ‘ Maodule Name: |Advanced_F|R_Fi|ter_Top |
Language: |Verilog ¥ Synthesis Tool: | GowinSynthesis
— ck
o .
Options
A~
— = FIR Type
o .
frisas FIR Type: |fir singlerate -
= fir vl i
Data Width
L —-

w

Gowin Advanced FIR Filter IP 3£ £E0)461khfe. £ Gowin
Advanced FIR Filter IP i, A Z0if8 W0t RECCHE . HIE ST -

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

W RBOCA R, BE RS BN
ho
h1
h2

hn-1

b, Bl #Oy -+ BERI 2SO . WIAR L R BRI KN SLAE P i 5 1) 5
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AL TEVE RN, MRS FIR Sk BiRFF — 8, &0 GUI il <12l

EAE TR R
MR NZIMIERRCE, KRB B f R T80 BN -
EIE 0 %dE 0 (Coeff 00)
HIE 0 % 1 (Coeff o1)

JHIE 0 M N-1(Coeff on-1)

IHIE 1 A% 0 (Coeff 10)
JHIE 1 EHE 1 (Coeff 11)

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

JHIE M-1 1% 0 (Coeff m-10)
JHIE M-1 1% 1 (Coeff m-11)

HiE M-1 %8s N-1(Coeff m-1 n-1)
FIR REE % L4, =% L MATLAB #1177~ 4.
6-3 MATLAB 7341

%% Initial

% First channel FIR Setting

N = &4; % 64 order

f=0 = lee3; % 16KHz Frequency
fpass0 = Be3; % BEHz Passband

wn_fpass0 = fpass0 /f£s0:

% Second channel FIR Setting
f=1 = 48e3; % 48KHz Frequency
fpassl = 20e3; % 20EHz Passband

wn_fpassl = fpassl /fsi:

%% Generate lowpass FIR coeff
coeff0 = firl(N-1, wn_fpass0, 'low');

coeffl = firl (N-1, wn_fpassl, 'low'):

%% Convert to fixed point

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

coeffd_fi = round(coeff0*2"S5caled Width):

coeffl fi = round(coeffl*2"5caled Width):

%% Save file

file name = "./coeff.dat";

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

fprintf(fid, '%d\n', [coeffl fi, coeffl fil):
fclose (£id) »

15(16)
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7 SEWI

A FEE A48 Gowin Advanced FIR Filter IP [152 B11 52 45 if 5 2 %
HAE FH 771 . Gowin Advanced FIR Filter IP [/ 115245 WA — ANk, $E40
{Z B . Gowin Advanced FIR Filter IP [¥] reference design.

Wit SEfi R A

SHE BT RAR ST I 7-1 s, ERESEpl, Hisir PR
I

1. 8 input_gen_sim ik, A4 A 4 Advanced FIR Filter #i4,
2. &b IP bF)E, BEIMEHERHE.
7-1 BE G EEE

Advanced
FIR

Filter
Input_gen —#ir_syne_

_sim

[

A Z TS REWE DU BAIE IP (UDIRE . 21% 225 Bt M TR GG
i, MR NS e R A& U, A5 5 BRI ) A AR L AR A
BB A AT o
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