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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17

dk L S S (N (N S N S N D S D S D NN S NN D N D N N D B D N D B

in_pdm_sck L 4 | + \ 1 [ t | + | t | + | i
Chn 0

in_pdm_data[0] 3m —\—/—
Chn 1

in_pdm_data[1] SS / 1
’ Chn 2

in_pdm_data[2] '3\ ; —\—/—

in_pdm_data[3] S&_jm\_.—_/—\_—.—/

owpemnaid K/ N N N N N N N
out_pem_sync 7\ { it § ./ A\ § §

Chn 0 Chn 1 Chn 2 Chn 3
out pem_data :M____-

Gowin PDM2PCM IP |, 22—#—D=—X|ZGCTPDM 7 1 v 7155
(out_pdm_sclk)ZH L ¥,

BT N—TDF ¥ x /D PDM AHFZ#T —# (in_pdm_data [0-N))&Z 26 B3 =
VINEL TR =y DT TN T L BEINV—TDF Y XNVOENT —F I LE
T, KT N—TDF ¥ v 01%, RIS (out_pecm_sync)iZ k> TS E T,
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22|_f£
dk L. D D AN D NN D U AN DN AN D U G DS D A D S D D R D A D R D SR D SN D A D B D BN
npdmsck F Y F % F Yy & % F % &% & % § % F % F % &% i

‘ChnO_Ieft
inpdmdatao) N 7 — X . ‘ , my

Chn1_left ‘ehno’ right —_— —_—
in_pdm_data[1] 4 — s e —_— J N

cC:hn2 left Chn1_right — -
in_pdm_data[2] ) r \, S . } j
in_pdm_datal . _rIQhT

S Chn3_left CBAZ ) \ , , \ / N {
npdmdatal®l N/ N A R - Fa 1Y
Chn3_right \

owpemyaid M e N s N N N

out_pem_sync 7 i\

i i, i i\ | 8 $

i ‘ , .
S —— Sl Shnlst, Chez ot Shoo_tighl Choitight Chozedcnt chnd yicht
out_pcm_data = Chn3 left g

Gowin PDM2PCM IP %, 2—H#—D=—X|{ZCTPDM 7 1 v 7 {55
(out_pdm_sclk)Z {71 L £,

BT N—T DF ¥ F/LD PDM AN A5 — 4 (in_pdm_data [0-N])Z 25 E28 0 =
VBIONIL IRy O TH T T L BT NAN—T DF x RVOENT — X &)
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PDM2PCM OO L & ARk

Gowin Y7 b7 =7 GUI ® A = =—,3— > Tools > IP Core Generator Zi@ U T IP %
FEONH L - # T2 Z EN T FF,

1. IP Core Generator % B <
7ux 7 NBERRENT-%. TIP Core Generator] 714 2> %27 U v 7 L. Gowin ®
IP =27 ARy — L 2B & F9( 7-1),

X| 7-1 IP Core Generator O H|[H

PDM2PCM

d
Clock e . x
obe b 1P Customization
i
Mpmory PDM2PCM R
v [ softi]Core
Al General
Device: [owza-55 Device Version: [C
Part Number: [GW2A-LVSSPGABACEAT | Language | Verilog -
File Name:  [pdm2 Module Name: [PDM2PCH_T:
tefame  |pamepom odule Name: Lop omized by the user including
Createln:  [win_V1.9.10.02_x64\DE\bin\ fpga_project_A\sec\pdmap
e Options
o
—e PDM General Option &
Input Channels: 4 |2 Edge Mode: Positive Edge Mode
—een ———| . Downsampling Rate: |64 13 Cutput Data Width: 16
CIC Filter Option
=g J
CIC Rate: [32 | Differential Delay: [ 1
B -
Stages: (4%
— L
CIC Compensation Filter Option
Coefficient Data Width: [18
Filter Rate: [z
Top Sizes: 6 v .
< >
=
< >
Start Page 1P Core Generator [ x] Design Summary

2. PDM2PCM IP =7 % B <
7-2 12”3 K912, PDM2PCM 47w 27 U 7 LT PDM2PCM IP = 7 O AL I i
P& £
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7 PDM2PCM DR L & Rk

7-2 PDM2PCM IP OAE R HE &

W IP Customization ? %

PDM2PCM 5T
General

Device: [Gwz2a-55 | Device Version: |c \

Part Number: | GW2A-LV55PG484C3/17 | Language: Verilog v

FileName:  |pdm2pem | Module Name: [PDM2PCM_Top \

Create In: |C:\Gowin\Gowin_\u‘1.9.1D.DE_x64\|DE\bin\Documents\fpga_project_‘l\src\pdepcm ‘

T Options
out_pern_valid f—f PDM General Option
- Input Channels: 4 |5 Edge Mode: Positive Edge Mode  ~
Downsampling Rate: Output Data Width: | 16 ~
| erpmcs| CIC Filter Option
CIC Rate: Differential Delay:

Stages:

CIC Compensation Filter Option

et in_pdm_data[3:0]

ST R | g Coefficient Data Width:
—»{ in_pdm_sdk Filter Rate:
Tap Sizes: 64

Cocfficient File |

Cancel

3. PDM2PCM IP OH§i%

7-2 1279 L 912, [Module Name) 13, AR ENAHIPEY 2—LDEY 2 — /L4 T
T, ZOHBNILECTE E£7, [FileName] 1X. A ESNDIP 77 A NLVDT7 7 A V4T
T, ZOARNIEE X £ 9, [CreateIn] X, IP2T7 D7+ VFD/ATYE, DX

ANIAET X £9, HkmimiziL, 'PDM General Option). [CIC Filter Option). & ¢

[CIC Compensation Filter Option] ® 3 >® IP #fiA 7> a v b £4, o—HF—I%
VB UL CE £,

3% 7-1 PDM2PCM DA 7 a v

T g S|

PDM General Option AT ¥ RNH

PDM 7 m vy /x>y VE— R

o7 S r—h

sl
CIC Filter Option CIC Filter 1 25— R AT — %%
CIC Compensation Filter Option CIC Compensation Filter D & =

CIC Compensation Filter £2%~7 7 1 /v
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Van
CIC Compensation Filter Option % f§ L THRE 7 7 A V& Gt A Tedg & F503 10 #8 T, R0 P1Hb
FPHIX-217~2171 T, 117121 DOBIER H Y 5, 175 DEKIL Taps Size & —H L TV DAL ERH Y 7,

BRET 7 ANVT, T=H 2 RONMEICRET DLERDH Y £

ol

hN-1
ZIZTC. THIT 10 ER DT —F T,
CIC Compensation Filter £231%. ¥ ® MATLAB O fiilZ &M L TR TE £,

R = 32;

N = 4;

T = 64;

M= 1;

order = T-1;

fsPCM = 48000;
fpass = fsPCM*0.4536; % Pass band frequency

cic = dsp.CICDecimator(R,M,N); % CIC

X

cic _gain = 1/(cic.DecimationFactor*cic.DifferentialDelay)“cic.NumSections;

cic _comp = dsp.CICCompensationDecimator (cic, 'DecimationFactor', 2,
'PassbandFrequency', fpass, 'DesignForMinimumOrder', false,
'FilterOrder',order, 'SampleRate', fsPCM*2); $ Compensation

coeff = round(coeffs(cic comp) .Numerator*2°17) ;

dlmwrite (['cic comp coeff.txt'],coeff,'delimiter', '\n")
ZDH5H R, N, T, 24 IP fERE O CIC Rate, Stages . 35 L U\ Tap Sizes
2RSS L ET,

V77 LR THA TR, BRDMROBET 7 A VOV T bigi s T E
B
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81)771/‘/;<-7“‘47“‘/r‘/

DBV arTiE, EICPDM2PCM DU 7 7 L Z « YA FIOKERL & F O
TIEZHOWTHAIT « At L £ 9, PDM2PCM OGFHINZIZE Y 2 — L3 1 D Lind ) £+
loe FERIZOWTIZ, PDM2PCM D V) 7 7 L2 X« 7 BT ES W,

V77 LA THA L DOIAEEZK 8-11x LET, eI TlE, £DOFEITRIAK
WD LI TT,

1. PDM 5 —#% % PDM Data ROM |[Zf&fF L £,

2. 7y 7 3JEEY 22— ZMH LT pdm_sclk Z4 L7,

3. PDM2PCM IP IZ X W EHE S - R R 2 G L £ 7,
M81YT77 LR« FHAS O

out_ppm_wvalid
T 4

out_p tm_::,mt

PDMIPCM

out_ppm_data
Fm_o

b Top /

Z ORI AT 5 2 & T, PDM2PCM OHEA TIZC S GET D 2 &N TE £9,
V77 LV A THA 0 ZR—RLLDOT A MIEATIHE, 22— —1ZV 77 L
A eTPA VN ULTEAT 4 2 2 7 A% RMET HIMENHY ET, ERITAVTFTA 0 -m Y
o7 e TFIAYELITA T R a—F TR TE £,
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