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1 LT AT 1.1 FMAE
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1.1 FHAR

Gowin Advanced FIR Filter IP f ' fa 7 = BN A EIE TR A o A . B P Ui
BEIAH. %%, B4R E T ## Gowin Advanced FIR Filter IP 177 i 45
P A T v

1.2 HEx30H

B R w2 SR M www.gowinsemi.com.cn T UL R 8. A DL A SCRY:
e DS100, GWIN Z% FPGA /i £ #5 T/}
o DS117, GWINR Z 2 FPGA /% 1ia £ #5 - F 1}
o DS102, GW2A %7l FPGA / i £ #i T/}
o DS976, GW2AN-55 #1545 FH}
e DS961, GW2ANR %7 FPGA ;=i £t #5 F
o DS226, GW2AR # 7 FPGA /% 1a £ #5 - F/}
o DS981, GWSAT F#7) FPGA /a2t # F W}
o DS1103, GW5A F 7 FPGA /i £ #5 T/}
e DS1239, GW5SAST Z4I FPGA /=i £t #5F 4
e DS1105, GW5AS Z7I FPGA /= in i #5 F
e DS1108, GW5AR F#7i FPGA /a2t # T/}
e DS1118, GWS5ART Z4I FPGA /= uin £ #7 FH}
e SUG100, Gowin = JFH1EH /1155

IPUG543-2.1 1(21)



http://www.gowinsemi.com.cn
http://cdn.gowinsemi.com.cn/DS100.pdf
http://cdn.gowinsemi.com.cn/DS117.pdf
http://cdn.gowinsemi.com.cn/DS102.pdf
http://cdn.gowinsemi.com.cn/DS976.pdf
http://cdn.gowinsemi.com.cn/DS961.pdf
http://cdn.gowinsemi.com.cn/DS226.pdf
http://cdn.gowinsemi.com.cn/DS981.pdf
http://cdn.gowinsemi.com.cn/DS1103.pdf
http://cdn.gowinsemi.com.cn/DS1239.pdf
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http://cdn.gowinsemi.com.cn/SUG100.pdf

1 RTFARFM 1.3 RiE. 4E0giE

1.3 RiE. 45B&IE

R A1 PHIH AT M BRI . Gl T SR R S
R 1-1RIE, FEHE

RiE. GaBgiE et ax

BSRAM Block Static Random Access Memory HURE S BENLAT 1 25
DSP Digital Signal Processing 553

FIR Finite Impulse Response A PR UK e o) ]9
FPGA Field Programmable Gate Array W7 ] Gw L[ 1551
IP Intellectual Property FIRF=AL

SRAM Static Random Access Memory A BENLAR A 2%

14 EARZFSRIF

mz e PRI A AT A EORSCRE, AR I AR A AR AT B I B, AT B A R
A:

KAk www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391
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2 MR 2.1 Gowin Advanced FIR Filter IP /44

BF

L

2.1 Gowin Advanced FIR Filter IP /Y43

Gowin Advanced FIR Filter IP SZHUA PR A pi s B2 (FIR,  Finite Impulse
Response) JEH#IhEE. R4 FIR JER AR, S2Fr 8 Mt RCE, [N LR @iE Ak
B, R AHAEE DR E

& 2-1 Gowin Advanced FIR Filter IP A

Gowin Advanced FIR Filter IP

TR HS W 3.4 FHFIH

AT

Ay Verilog (encrypted)

EEgrans Verilog

TestBench Verilog

N3 i i

CRE A GowinSynthesis

N A Gowin Software (1.9.8.09 2l I)
E!

T3 2 GBS S R
2.2 Advanced FIR Filter B EE /v

A7 PRAC LR e REE B A, HAT SR A KN

y[n] = hox[n] + hyx[n — 1] + ... + hy _ 1x[n — N + 1]

=20 b x[n—1i]

Gowin Advanced FIR Filter IP 52 £t ANF K TARRE R, MR IR RS 2 BURS Ui 1 AR 1
feft.
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2 Hgik 2.3 FIR Singlerate Z5f4 /1168

2.3 FIR Singlerate £5#JF01Ih&e
FIR Singlerate # @il #4 B M 45 FysSzPl FIR JEU %, S N 2% il ik &L AL Be, T
DURIRAS RIS IR, & T8 M R 8Ok, E BN st . HEARS T K
2-1 iz
2-1 FIR Singlerate £ A 4544

- - = R -

0 2T EY &Y

|
e D3

|

|
S-—-0)

@

2.4 FIR Symmetry Z5#)FNIhEE

FIR Symmetry B3R YE FIR RECHARIEM Bt i, AERIRE, af A 2R Rikd:
FHIR . HEARLGH U E 2-2 PR
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2 Mk 2.5 FIR Polyphase Decimator 45411 fig

2-2 FIR Symmetry &%

(]

& -

/ / /
9/ e|9 S 3
) - R0 ~)

2.5 FIR Polyphase Decimator Z5#F1ThE

FIR Polyphase Decimator > 2 T sy 450y, Sl A N RFEThAE, HIEARLEH
K 2-3 fw.
2-3 FIR Polyphase Decimator E 414

O—b Polyphase0 (h(0), h(M). ...)
O—b Polyphasel (h(1), h(M+1), ...)
see ; (
() y(n)
-
O—» Polyphase2 (h(M-3), h{2M-3), ...)
O—P Palyphase? (h(M-2), h(2M-2), )
+ O—' Polyphase2 (h(M-1), h{2M-1), ...)
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2 ik 2.6 FIR Polyphase Interpolator £ F1 3G

2.6 FIR Polyphase Interpolator £ F1Ih&e

FIR Polyphase Interpolator X F £ Wy #e 454, SCILIE A N REEINRE . HIEALE K
WrE 2-4 iR,
2-4 FIR Polyphase Interpolator ZZA 543

Polyphase0 [h{0). h(M). ) O l

Polyphasel (h(1), h(M+1), ...) F——-=0
x(n) vin)
Polyphase2 (h(M-3), h(2M-3), ) —a0
Polyphase2 (h(M-2), h(2M-2), ...) [—v=O
Polyphase2 (h(M-1), h(2M-1), ...) ——oO

2.7 FIR Fractional Rate Z&#JFf1ThRE

FIR Fractional rate Polyphase Decimator 3% £ T #5454, S<HliE i FEE 2 05~
KAEDIRE (PIQ) P Ml Q &£/t 64, HAEEARZH (PIQ=5/7) W& 2-5 i,
2-5 FIR Fractional Rate Polyphase Decimator E 4543

FTTTH2(3 (3 SR
-chr-:p D Di> -c\\ml’\,
D20 Ak

FIR Fractional rate Polyphase Interpolator 5% £ Wije i 28 45 1, SEELIE I AN E & 20 %
FRFETIRE (PIQ) P FIQ fe %72 64, HIEARLN (P/IQ=5/3) M 2-6 k.
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2 Rk 2.8 FIR Half-band Decimator 541158

2-6 FIR Fractional Rate Polyphase Interpolator £ A& 45#

‘*eQJJ "Q_,/ o |t

f::> »
2.8 FIR Half-band Decimator Z&#JF1LhE

FIR Half-band Decimator X H £ T a3 5 0, A58 AR i) 25 M) et R sl D 450 FH Sl v 2%
R 28 1 B B S BE AN 2:1 R RAEThAE . HEARZEH WA 2-7 FiR.
2-7 FIR Half-band Decimator & & %543

Rl N/
W LW

"J
XJ
hi

AL VALVAWY,

J
J

O———> Polyphase0 (h(0), h{M), ...)

x(n)
y(n)
A
{—O——» Polyphaset (h(1), h(M+1), ..))
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3 FHIE S5 RE 3.1 FEHRFE

9

FES M RE

3.1 FEHHE

o CHF 8 Pt FIR 451254

o ST ANEE AL 2-18 bits

o ST RHALTE 2-18 bits

o ZHrHIHALTE 2-35 bits

o WHHLEE 2-1024 CHUR TR T BRI KD
o WRRMIEHE 1-8 (MU TR T BRI/

o SCHFI 4> AR

3.2 s KM

Gowin Advanced FIR Filter IP [ % KA 2= EAR S AT FH #4840 18 2 548 (speed grade
of the devices) VL JZICE 2k E 1 €

3.3 #E1R Latency
Gowin Advanced FIR Filter IP [ %EiR (L & S5k E 1€
3.4 ZEFIH

Gowin Advanced FIR Filter IP {28 AR08 B2 . FRAR LK IP BLE B A
], FAERERN BEIER] A B O AT BEAN R

PLiE = GW2A-18 %71 FPGA J9%l, Gowin Advanced FIR Filter IP H: % i) 15 0. i 2
3-1. # 3-2. ¥ 3-3. #* 3-4 & 3-5. % 3-6. & 3-7 Ik 3-8 filin, HRAEHME S FPGA
RN SR, 1 SE AR A R
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3.4 BHHAH

#< 3-1 FIR Singlerate {23\ &f A FRilE

RS REFR AR ZFiEF A ZiF
GW2A-18 -7 Registers 10118 Din Width=16, Coeff Width= 8;
LUT 5537 Dout Width = 31;
ALU 1486 Taps Size = 128;
Input Channel = 3;
DSP 32 TDM = 4.
BSRAM 1
SRAM 128
# 3-2 FIR Symmetry &3 &5 F %R
F|HRT REFR AR ZFiEF A %
GW2A-18 -7 Register 8885 Din Width=16, Coeff Width= 8;
LUT 4760 Dout Width = 31;
ALU 1055 Taps Size = 128;
Input Channel = 3;
DSP 16 TDM = 4.
BSRAM 1
SRAM 64
#z 3-3 FIR Polyphase Decimator &3\, &5 %R
F|HRT REFR BB ZHiEF A %
GW2A-18 -7 Register 9281 Din Width=16, Coeff Width= 8;
LUT 5207 Dout Width = 31;
ALU 792 TapsSize = 128;
Input Channel = 3;
DSP 16 TDM = 4,
BSRAM 1 Factor = 2
SRAM 72
IPUG543-2.1 9(21)




3.4 BHHAH

%% 3-4 FIR Polyphase Interpolator 23, &5 F = ilE

w=ERT EEFR BRUAR ZHREFI A &F
GW2A-18 -7 Register 5322 Din Width=16, Coeff Width= 8;
LUT 2819 Dout Width = 31;
ALU 737 Taps Size = 128;
Input Channel = 3;
BSRAM 1 Factor =2
SRAM 64
%% 3-5 FIR Fractional Rate (P/Q = 8/3) {23\ HH&RIE
Bw=HRT REFR BRAR ZHRFI A #F
GW2A-18 -7 Register 10118 Din Width=16, Coeff Width= 8;
LUT 5537 Dout Width = 31;
ALU 1486 Taps Size = 128;
Input Channel = 3;
DSP 32 TDM = 4,
BSRAM 1
SRAM 128
%% 3-6 FIR Fractional Rate (P/Q = 7/17) #£#\ &R
w/HER REFR BHERR ZRF A #F
GW2A-18 -7 Register 7753 Din Width=16, Coeff Width=
LUT 4255 16;
ALU 603 Dout Width = 31;
Taps Size = 341;
DsP 13 Input Channel = 4;
BSRAM 1 TDM = 4;
SRAM 56
IPUG543-2.1
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3.4 BHHAH

%% 3-7 FIR Half-band (Decimator) &3\ &5 i &R

w=ERT EEFR BRI LR A #F
GW2A-18 -7 Register 5767 Din Width=16, Coeff Width=
LUT 3467 16;
ALU 197 Dout Width = 16;
Taps Size = 151;
DSP 2 Input Channel = 2;
BSRAM 1 TDM = 19;
SRAM 0
# 3-8 FIR Half-band (Interpolator) &3\ 5 F &R iR
Bw=HRT EEFR B ZHREFI A #iE
GW2A-18 -7 Register 3069 Din Width=16, Coeff
LUT 1735 Width=16;
ALU 93 Dout Width = 16;
Taps Size = 151;
DsP 1 Input Channel = 1;
BSRAM 1 TDM = 38;
SRAM 0

IPUG543-2.1
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4 S

Gowin Advanced FIR Filter IP i
Gowin Advanced FIR Filter IP £ 10 ¥ 180 &] 4-1 fis.
4-1 Gowin Advanced FIR Filter IP #% 1

-
clk——p
Trstn——p
Advanced
. L FIR
—fir valid _i—» .
Filter

—fir sync_i—»

—fir data_i—»

~

fir rfi_o—»

—fir valid o—»
—fir sync_o—»

—fir data o—»

4 7= Gowin Advanced FIR Filter [ 10 i 131, 03 4-1 AR,
% 4-1 Gowin Advanced FIR Filter 89 10 ixO%3F%

=5 Fle] BRIAGLEE iR

clk | 1 iR ERS

rstn I 1 BAES (RHEFA RO

fir_valid_i | 1 IR NA G5

fir_sync_i | 1 B mERPE S, A —AEEA R

IPUG543-2.1
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4 3 A

=5 7 1a] BRIAGLEE ik

fir_data_i | 16 NG &

fir_rfi_ o o 1 HERMANGE S

fir_valid_o o 1 BB ARES

fir_sync_o 0 1 B mIE R E S, AN EEA R
fir_data_o 0 31 B HE, HrhicKMEDN (Data Width + Coeff

Width) -1.

IPUG543-2.1
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5 I i B

5 B FF i AR

AT B HENF Gowin Advanced FIR Filter IP (5 7170 .
Gowin Advanced FIR Filter IP B} FF
K 5-1 /& Gowin Advanced FIR Filter IP fI%5E 5 ARSI 5 K
&l 5-1 Advanced FIR Filter IP B0EEHH 3, BER KR 3 BIEIREHRNFE

3 4 5 [ 7 g 9 10 11 12 13 14 15 16 17 18 19

1 2 5

rstn

fir_rfi_o

fir_valid_i

fir_sync_i

fir_data,i Plene et H e B e W e T e

1. ERHES (ir_rfi_o) fim)E, HATERGMANESE . v DUESSm NS,  tHa] (8] [ & HH it
ITHIRRIN .

CHES (fir_valid D ANEHT, BABEEE .

3. [ 55 (fir_sync i) AmHF, VHHIASE —EERIE. 2 5HRIKENAHNIETE R EPE .

LN RA—MEEHIE, (55 (fir_sync_ i) BE{E 5 (fir_valid_i) H &4 &
4. B E—MEERERN, B9 (ir_fi_o) Shilk. 255845 T —khiE G itT
R EAETTE IS
Kl 5-2 2 a4 P A

5-2 Advanced FIR Filter IP BEE% A 3, B4 ER N 3 R L FE
S B TP o 0 s BN s TP o B s P o B o B s P s NP s B s I s P 2 B s B o B

rstn

fi_valid_o T i AN N O i
fi_sync_o N § i N { i
fir_data_o DG W G T N\ G~ S W, GH T W G N  GH= S Y
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5 I it B

{55 (fir_valid_o) $uy, e BHE R A 2L
255 (fir_sync_o) ¥if, Ui NE —BIEA Y. < /RO 2 #8iE, 5 3 @iE...
ESERERAE AL TP
FREIEBE R 24 NUM_TDM (23 2 FRED ARt a] J& 1A 18] B .
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6 IP M M ic &

IP EAKAECE

fEm Y SR IO L % 4 Tools ', W53l IP Core Generator T H, SERKiH
FH3ffc & Advanced FIR Filter.

1. 77T IP Core Generator
P& TR G, Aidi“IP Core Generator’#%4H, Htal4TJT Gowin B IP #%7=4 T A, 1
6-1 FT7R o
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6 IP M ic &

®
&

H X

6-1 IP Core Generator #AH

MU @52

Target Device: | GW2AR-LVISQNBSPCB/T | [ =]

Hard Module

ADC

BandGap
CLOCK

DsP

BC

10
MIPI_DPHY_RX

BackGround Configuration

D5P and Mathematics

e AEC h

e LGC

L3

m

' Advanced FIR Filter

7 Basic FIR Filter

12 Beamforming

¢t o0 CORDIC

11 Complex Multiplier

pw DDS

11 FD Adaptive Filter

oo FFT

¢+a FOC Current Leop Centrol Light

i FOC Current Loop Control TOM
Bl Fivad Dnint Daddar

2. #T9F IP #% Advanced FIR Filter

W di“Math > Advanced FIR Filter”,

6'2 Fﬁﬂ—‘_\‘o

IPUG543-2.1
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6 IP M M ic &

6-2 Advanced FIR Filter IP RH

%

. R
Advanced FIR Filter 37
General
Device: | GW2A-18 | Part Number: |GW2A-LV18PG256C7/16 |
Create In: |C:\Users\yuqing\Documents\ad\ranced_ﬁr_ﬁlter |
l File Name: |advanced_ﬁr_ﬁ|ter | Module Name: |Advanced_F|R_Fi|ter_Top |
| Language:  Verilog ¥ | Synthesis Tool: | GowinSynthesis -
—
it fi o |fefien
Options
~
| | —en FIR Type
it valicd o [— -
e FIR Type: fir singlerate =
— i valid i
Data Width
fir syne o |—
| e e Input Diata Width: (2-18) Output Data Width:
Coefficient Data Width: (2-18)
fir claty o300 (el
| tdaa 1508 Multi-Channel Number
Multi-Channel Mumber: 1-8)
Factor Number
Factor Number: 1 s (2-64
v
< >

3. WItH A R B A
Gowin Advanced FIR Filter IP S #F 201461k Thag. 7£1HH Gowin Advanced FIR Filter
\P I, R E WG BB . IR AR T
y[n] = hox[n] + hyx[n — 1] + ... + hy _1x[n — N + 1]
= Y=o hi-x[n—1i]

W RO, Bl R AL BN :

Pin-1

Horbr, Bda# Tk 2 SCAREAE . WIAR A0 R BRI RN RLAE P £ 1 R B TEVG Y, W)
RIS FIR flSk B/ i — 3, &0 GUI S < FEBE R E 4% .

WA ZMIE L E, REBOCE 8Os RIS BN -

IPUG543-2.1 18(21)
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6 IP M M ic &

JHIE 0 %E 0 (Coeff )
HIE 0 %dE 1 (Coeff o)

S O fAHE N-1(Coeff )

JHIE 1 EHE 0 (Coeff 4 )
JHIE 1 EHE 1 (Coeff 4 4)

W 1 EHE N-1(Coeff ; .1)

JHIE M-1 1154 0 (Coeff )
HiE M-1 %8s 1 (Coeff .4 4)

JHIE M-1 % N-1(Coeff .y nq)
FIR R2EEE# 54, 7225 LN MATLAB #1724

IPUG543-2.1 19(21)




6 IP i A E

6-3 MATLAB 7=

%% Initial

% First channel FIER Setting

H = 64; % 64 order

f=20 = lee3; 16KHz Frequency
fpa=s=0 = Be3:; % 8FHz Passband
wn fpass0 = fpass0 /f£s0;

o

% Second channel FIERE Setting

f=21 = 48e3; % 48KHz Frequency
fpa=s=s1l = 20e3; % 20FKHz Passband
wn fpassl = fpassl /fsl;

%% Generate lowpas=s FIR coeff
coeffd = firl (H-1, wn fpass0, 'low'):
coeffl = firl (N-1, wn fpassl, "low'):

%% Convert to fixed point

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

coeffd fi = round(coeff0*2"5caled Width);

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

%% Save file

file name = "./coeff.dat";

fid = fopen(file name, ‘'w'}:

fprintf (fid, 'zd\mn’', [coeffd fi, coeffl fi]}:
fclose (£id) ;

IPUG543-2.1 20(21)




7 ZE LT

7 S5

A EE A48 Gowin Advanced FIR Filter IP (122 BTS2 (148 8 A HoAd FH 757
Gowin Advanced FIR Filter IP fJi% 11526 R —/M&EE, #4015 5 I Gowin Advanced FIR

Filter IP ¥] reference design.
Wit LB A
SV BEARGEE ] 7-1 B R, Hisim PR MR
1. @it input_gen_sim ik, A AN E#E 4 Advanced FIR Filter 53,
2

o IPALEE S, 1SR EER
7-1 8E G EIEE

—_—clh——
—_—TrTn—

Ty .
Advanced

4—fir rii_o— FIR
Filter

F—fir_valid_o—m
|
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