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IP Intellectual Property HIR =R
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2.1 PDM2PCM IP 48

Gowin PDM2PCM IP F 22 sz PDM %34 5 PCM %k .
2= 2-1 PDM2PCM IP

PDM2PCM
IP 1% H
GW1IN 7% FPGA 7= GW1N-4.
GW1N-4B. GW1N-9. GW1N-9C;
. GW1NR %% GW1NR-4. GW1NR-4B.
B GW1INR-9, GW1NR-9C;
GW2A %% FPGA 77 il
GW2AR #%1] FPGA 7= it
gk RS iHZ K 3-1
AEAF A
Bk e Verilog (encrypted)
ST Verilog
TestBench Verilog
M THRRE
ZEE A Synplify Pro, Gowin Synthesis
N A Gowin YunYuan
2.2 PDM2PCM EZE B
PDM2PCM s34 B CIC Filter LL & CIC Compensation Filter 5543
HEY

CIC JEP: 23 7218 B~V LI JEPE 2% 10— Fh A LT
& 2-1 CIC Filter

x()— | > 1 }--1 | —>‘ C -1 C I+ c =y

N Stages N Stages
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1 — 7-RMN
H(z) = HY (zR)HY = ﬁ

[#] 2-2 Integrator Filter
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y[n] = y[n = 1] + x[n]
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(ESUTSEAOSE
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H;(z) = a=z9

2-3 Comb Filter

FURUEB a5, W&l 2-3 flos. HRIERAS 2 X AR FIR JEB & . IR TT 12
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y[n] = x[n] = x[n — M]
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PN
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clk
ce
rstn

in_pdm_data

.

PDM2PCM

out_pdm_sclk
—

out_pcm_valid
—»
out_pcm_sync

out’ pcm_data
0

ok PDM2PCM [#) 10 % TS, a5k 5-1 s

%= 5-1 PDM2PCM B IO #0515

55 77 1A ik

clk N R IPNER]

ce LIS fligefs 9
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AT BTEN4 PDM2PCM (i 545 15«

6.1 PDM2PCM E058084 R

PDM2PCM (4 ifij#) Positive/Negative Edge Mode IR 25 i 7 1K 4 B
6-1 Flro
& 6-1 PDM2PCM (4 i&iH) Positive/Negative Edge Mode R7SETFFE

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

clk

out_pdm_sclk § [ t

npamdaat) /O
npmdaa) . E
npimdata) . ,/—Chm2
mpdmdatay) W €3I o T
otpemvaid KN N N N N N N
out_pem_sync W i i ./ \§ § o

Chn 0 Chn 1 Chn 2 Chn 3
outpem data (e, o Qe <SS« e, G e, ) S, SR s, S

PDM2PCM IP, R4 P 7524t PDM B 4§45 5 (out_pdm_sclk).

B PRE Z ALEIE ) PDM i A 38800 (in_pdm_data[0-N])itAT |/ T
ATERFE, |P &id—BUC PRI [A], i 22 203858 1) R8s, 4 0 1@iE LA
7215 5 ( out_pem_sync )T X 43
!
clk RGN 50M I,
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PDM2PCM (4 ifii&) Double Edge Mode R 25 BT 7 E Wi 6-2 s .
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clk

out_pdm_sclk  § 1 L] 1 L] )4 L] 1 £ 1 $ )4 L] 1 L] )4 L] 1

in_pdm_data[0] Chn0—4

in_pdm_datal1] il —

in_pdm_data[2] 2 Chn2ight

in-pm.dated] —Qsﬂnﬁéle(f)thnii_right

anpemyaid N N N N NN N N N N
= “ i 4 § § § L\ N\ S I S
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out_pcm_data :D-----ﬁ-h-h-i--

PDM2PCM IP, R4 /= 35 Z i PDM i 4443 5 (out_pdm_sclk).

iR ER 22 45E3E 1) PDM % A\ A X (in_pdm_data[0-N])iEA T304
%mﬁ,mﬁﬁ BERCEEIN ], A Hh 22 4300 00 1 A 58, 494 0 it LA
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7PDM2PCM HHAAEE

1Em = o R L S BFE Tools N, 1] 83N IP Core Generator T. 5.,
SERCGH FH A PDM2PCM.

1. FTJF IP Core Generator

AP TREG, A “IP Core Generator” #%41, #ial#TJF Gowin [#)
IP #%r=TH, WE 7-1 fiR.

7-1 IP Core Generator Z5H

< 7% (3] 4

TagetDeree: | GBS

w

PDM2PCM

of the IP can be customized by the user

Convt g
& PoMIPCM 10 ]
TOFTY

SPDIF TX 10 —a{
Scaler

2. $TF PDM2PCM IP ¥

B “Multimedia” #&5i, i “PDM2PCM”, $TH PDM2PCM IP #%
FIRCE S, Wl 7-2 s
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7-2 IP PDM2PCM B E R

{4 IP Customization

PDM2PCM

File

Target Device: GW IN-LVSLQ 144C6/15

Create In:

| E:\FPGAProgram\src\pdm2pem

Module Name: |PDM2PCM_Top

File Name: |pdm2pcm

Rate: 64 -
out_pcm_sync =

— in_pdm_alid Stages: |3~

out_pcm_data[23:0] =

e in_pdm_data[3:0] Option:

Taps Size: 96

Coefficent File:

Generation Config

3. K& PDM2PCM IP #%

Synthesis Tool: | GowinSynthesis

— K Options
out_pdm_dk —#=
PDM General Option
S . Input Channels:
cut_pcm_valid [—= PDM Sclk: 1M
— =i CIC Filter Option

Default

Digable I/0 Insertion

~ | Language:  Verilog

Edge Mode:

Positive Edge Mode

Differential Delay: |1 =

CIC Compensation Filter Option

-

Cancel

Help

K 7-3 Fion, L GW1IN-LVILQ144C6/15 9%, “Module Name” i%
TG T A2 AR = A Je TUE SR 4%, BN “PDM2PCM_Top”, H 7 H]
HATE. “File Name” & IP &30 = A WS04k, 177 PDM2PCM IP #
Firs SCf, Bl “pdm2pem”, H PRI HATIEE. “Create In” IE£TiE IP
M= AR, BRI “\ LR E\src\pdm2pem” |, H Al 5 AT18 X0

12
7-3 IP PDM2PCM E X EREEARE

File

Target Device: GW IN-LVELQ 144C5/15

Create In: |E: \FPGAProgramjsrcpdm 2pem

Module Mame: |PDM 2PCM_Top

Synthesis Tool: | GowinSynthesis

IPUG906-1.2

* | Language:

File Name: |pdm2p|:m |

Verilog -
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WK 7-4 Fros, \PBCE FRA =M E I, 43 7 4 PDM General Option”,
“CIC Filter Option”, LLJ} “CIC Compensation Filter Option”. " mJ

Pa e BT E
!
CIC Compensation Filter Option N RECCHER, RECHHEHIE, BT — ML REW
N5 Taps Size FH{R#F—3.

RECUH, BRI IR B RNLA

ho

h1

h2

hN-1
Horb, BRI 4l S A KA
7-4 IP Options B B B
PDM2PCM %

File

Target Device: GWIN-LVILQ144C6/15
Create In: L'nrkplace\anin\PrnJect\PDMZPCM\,RefDesign\prnject\,REf_design\src\pdmchm |

Module Mame: |PDM2PCM_TOD | File Name: |pdm2pcm |
Synthesis Tool: | GowinSynthesis + | Language: | Verilog -
— ok Options

out_pdm_dk —#
PDM General Option

—{ = Input Channels: Edge Mode: Positive Edge Mode
out_pem_alid POM Sck: ™M OutputDataWidth: [24 2]

— =i CIC Filter Option

Rate: |84 =~ Differential Delay: |1 =
out_pcm_sync —# ¥
—» in_pdm_alid Stages: |3 ¥
CIC Compensation Filter Option
out_pcm_data[23:0] - .
=i in_pdm_data[3:0] Option: Default -
Taps Size: L

Coefficient File:

Generation Config

Disable 10 Insertion

Cancel Help

4. FTIF Help (4

AT ELEL AL T8 7-2 45N A1 9 Help 241 v] LA i B 57 1 A 28-S R T
ERTESCA A, TR P POl SE R 1P B E . Help SCRYIE IS 245
MG —2, Kl 7-5 Ps.
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[# 7-5 Help 315
PDM2PCM
Information
Type: FDOM2PCM
Vendor: GOWIN Semiconductor

Gowin PDM2PCM IP is a design to convert PDM data to PCM data. Partial configuration of
surnmary: the IP can be customized by the user including Input channels, Edge mode, Rate, Stages,
Differential Delay and so on.

Options

Option Description

PDM General Option

Input Channels Number of input channels
PDM Sclk PDM Sclk

Edge Mode Edge Mode

CQutput Data Width Cutput Data Width

CIC Filter Option

Rate Rate for decimator to down sample
Stages Number of integrator and comb stages.
Differential Delay Number of unite delays employed in each comb filter in the comb

CIC Compensation Filter

Option Default or User-definad
Taps Size Size of coefficiant
Coefficient File Coefficient file

IPUG906-1.2 15(16)
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AN L EA 41 PDM2PCM (225 Bt SEfl 13 i S A8 i

8%%1&%1‘

PDM2PCM ¥ i35 R —/MsEBR, FE4H{E B L PDM2PCM ¥ reference
design.
ST FEARERINEE I 8-1 Ao, EwHsLfld, Hisir B3 T
FoR:

1.
2.
3.

4

¥ 2 I8 IE ) B E 7% 2 PDM Data ROM H1,

T out_pdm_sclk FIIBE 546 H B

Tt IR AL, N 4 mEdE, A E] PDM2PCM IP. (Bifl%

& PDM 35 N)
iEid PDM2PCM IP i1 5 15 2% 45 5 .

8-1 &E G ENIER

-

-

out_pdm_sclk

in_pdm_data
(4 channels)

Top Y,

IPUG906-1.2

FFZ BT 5245 R % PRIE 56 1F PDM2PCM 1368 241% 5% Wik B A T
WIS, H P F NS R LS @ R, 55 BRI R A & e e
W BT AR AR AT
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