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B S 2k SR G www.gowinsemi.com.cn AT UL R #E. BHLLT
FHIR SO«
DS100, GW1N %41 FPGA ;= i s F it
DS117, GW1INR %1 FPGA ;= i s F /it
DS102, GW2A %% FPGA 7= i Hiifa it
DS226, GW2AR %% FPGA 7= & ¥ /it
DS976, GW2AN-55 2315 Tt

SUG100, Gowin =& H 8
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R AP AT BRI ARG . A BB X .
R 11 KRB FERIE
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ASRC Asynchronous Sample Rate Converter | 550 RAFE R L8
DSP Digital Signal Processing B fE T

FD Filter Fractional Delay Filter I3 HUEIR P A%

FIR Filter Finite Impulse Response Filter B Rk e 57 98 9 A
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2.1 Gowin ASRC IP £i*48

Gowin ASRC IP 1 32 2 SCILHF 2 UL M\ — B SR FF S S 55— Fi
RESEIIL
%< 2-1 Gowin ASRC IP #fi&

Gowin ASRC IP

W BHIR HZ WAL 31,

A A

i Eis Verilog (encrypted)
St Verilog

TestBench Verilog

M BT AAE

ZRe A GowinSynthesis

8 FH At Gowin Software
bEy

AT 2 G SRS SR R
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ASRC HIHEIR F % i B ZHOR I E -

® FLETHIN, FEMPTHANRAFANR, EIR=MAZER (32) +FIFO
JEIR (16) =48 HNRFE .

o MRRMH, ER=HFER (3272 +FIFO MR (16)

2N
® 7 48KHz ¥ N 48KHz, #EiR=32 + 16 =48 i \KFEF .
® 7 48KHz ¥H 96KHz, #EiR=32 + 16 =48 Hi A\ KFEFI .
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7 FPGA it DL N5 b3, F & 523 ASRC IP, SZELHE B0 1] 4-1
FT7R:

[®] 4-1 Gowin ASRC IP SLIHEE]

clk Coefficient

in_clki . Memory
ina Ratio

— Detection

Lagrange
Interpolator

Input Storage

FIR Filter

Input Storage

A /

FEH LR JUAMSE R A
1. Ratio Detection: i i 4 N\ RAE s b A HSRAE I Bh 34T RAE R A5
YRR, ratio = fi_oue/fooine AT, ratio=1.
Input Storage: {7 ANEdE, i FIFO g5tz
. Coefficient Memory: 76U R250.
4. Lagrange Interpolator: JEid RAFZR AT A B IEIRTHE, @I IERE R
HATRAS B H VH B, S AR T R IR R4
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In_clkin
-

In_clkout
|

manual_ratio_en

EE—
manual_ratio

in data0
ih_cala,
in datal
in data2

=
in data3

ASRC

fifo_overflow

out_locked

out_ratio

out valid
-
ouft;d;a_ltaO
out_datal
out_data2
- -
out_data3

1% Gowin ASRC IP 1] 10 3 CIVE1s, % 4-1 Fis.
% 4-1 Gowin ASRC IP IO iz %%

(E8%) Jim | e | iR

clk AN |1 I A5 5

ce AN |1 ffifefE s

rstn AN |1 Fhifss (RHBEPFERO
in_clkin N |1 B N KA I e

in_clkout A |1 B SR I
in_datao,... B

in_data3 BN |24 i N R E A
manual_ratio_en WA |1 H SRR RE S
mantial_fatio L Q(g;;ifbit, NHORL22bit)
fifo_overflow W |1 FIFOXk i th (5 5
out_locked W |1 RIERBE S
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4 ThRgHTIA 4.3 W7t B
5% R ALgE | b
out ratio . o6 W RFERE S
- " KK Abit, /NACR22bit)
out_valid a1 BB ARG
out_dataO, ... .
i HA 24 i H s
out_data3
4.3 B FFiREA
AT B END ASRC [N FAE O
4.3.1 ASRC BEhEMIRHEERRF
ASRC H 3l RAE R 7 B a1 4-3 frs .
[#] 4-3 ASRC B B8R4 348 i &
T e T e e I S N s AT e O Y
in_data(0,1.2.3)
manual_ratio - e
out_ratio [ O O G S S 0
in_clkout 2 e Y N S S . S R
out_valid s W W v

out_data(0.12.3) L {

E SIS ARE, R i N SRR B8 (in_clkin) Al HY SR AL 8 (in_clkout)
AT RFEZH R, AP JE 15 3050 K FE #E (out_ratio). 4%{(5 5 (out_locked)
RS, R R E

B NRFERE (in_data), W LUEE Y MEERN, 24— B,
5345 21 %38 18 4 HHRAE R (out_data).
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4.3 iR ]

4.3.2 ASRC BigFRHEEFFF

ASRC H ¥ KA R A & 4-4 fios.
[ 4-4 ASRC BEi&FHREANFE

clk

rstn

in_clkin

.
:
:
:
:
:

in_data(0.1,2,3)

-

manual_ratioe_en

manual_ratio

fifo_overflow

out_locked

out_ratio

in_clkout

out_valid b

|

out_datal0.1,2.3) Y S

4y manual_ratio_en =1, JNHBREZRE . @ [E S KRR AT AL,

i 4 ]G SRR, TGN BB S To R

N RAFE i (in_data), v DUE PYANETERIAN, 22— BUN [ A2 s,

a7 ) 25 3 TE ) SR A £ E (out_data).
4.3.3 N EEE AT R R $han
= 4-2 A EIEREAER$ZE (MHz)

n i I B AR
LTPNNEZ D E

32 KHz 44.1KHz 48KHz 96KHz
32 KHz 45 60 65 130
44.1 KHz 55 60 65 130
48 KHz 60 65 65 130
96 KHz 110 115 115 130
!

BUAT 484 e i I AR 9 100MHz, 32 1 96 KHz LR AR .
XFF IR U, /N R G EIR Y
fee = fSour X 1350
XTSRRI, B/ TR B R GBIy
fore = [Sin X 1030 + fSgye X 295
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Help

Sﬁﬁﬁﬂﬂi

2SR IR A S 2 R Tools T, AJ 23} IP Core Generator
TH, 5eRAIFCE ASRC.

1. 77 IP Core Generator

R P TG, S “IP Core Generator” #%4H, A/ $TJF Gowin IP
et TR, i 5-1 Fos.

5-1 IP Core Generator A

A | w] Wi
Target Device: |  GW2A-LV18PGZ56CH/I7 &)

[E=N Bl 5xH

== =

Mame Version
4 Hard Module As Rc
BandGap
CLOCK
o Information
Memory
soMI Type: ASRC
User Flash Vendor: GOWIN Semiconductor
4 SoftIP Core Summary: Gowin ASRC (Asynchronous sample rate converter) IP is a design to
DSP and Math converts audio data from one sample frequency to another. The ratio
Interface and Biterconnect of frequency could be arbitrary, like input and output sample could be
Memory Confiral at the same frequency but based on different clocks. The design has
Microprocegdor System these features:
rl Multimedia¥
2 ASRC 1.0 » Fully asynchronous
*s Color Space Convertor 1.0 » 24-bit audio data width in and out with 4 channels
s PDM2PCM 1.0 * automatic ratio detection
% SPDIF RX 10 « Input Rates from 8K to 96K, continuous
% SPDIFTX 10 « Qutput Rates from 8K to 96K, continuous
% Scaler 11 « Conversion ratio: 1:7.5 (down) to 8:1(up), continuous
» Low latency
Copyright(C) 2014-2020 GOWIN Semiconductor Corporation. All Rights Reserved.
Start Page Design Summary IP Core Generator ‘

177 IP #% ASRC
B “Multimedia” &30, X7 “ASRC”, #TJF Gowin ASRC IP #% 1 7t
M, K 5-2 .
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[# 5-2 Gowin ASRC IP AH

A7 IP Customization

ASRC

by bbb by

clk

ce

retn

In_dlkin
In_dkout
In_data0[23:0]
In_data1[23:0]
In_data2([23:0]
In_data3[23:0]

m anual_ratie_en

manual_ratio[25:0]

fifo_owerfiow

out_locked

out_ratio[25:0]

out_valid

out_data0[23:0]

out_data1[23:0]

out_data2[23:0]

FE i

out_data3[23:0]

File
Target Device: GW2A-LV18PG256C8/17

Create In: Ce\sers\NoaDesktopMyWorkplace Program\FPGAASRCIASRCsrclasre. [ane |
Module Name:  ASRC_TOP File Name:  asrc
Synthesis Tool: [GuwinSyﬂﬂﬂegs v] Language: [\ierilog v]

Options

Generation Config

Disable I/0 Insertion

[ OK J [ Cancel l I

Help
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6 S

AT EEA ASRC 1125 Bt Sl (1 48 78 f HoAdi FH 777 . ASRC 1)1k
s A — M, (S B L ASRC ) reference design.

SHWRAT FEARERHE E WA 6-1 Fizs o AR TE S v, FOP IR W T Fros
1. @it clkin_counter 77 (48/2)KHz % NI B . o
2. 83t clkout_counter 774:(44.1/2)KHz ()% B 45%
3. HANEHEIEIT ROM 124t AAEH N4 ASRC k.
4,
&3]

Zid ASRC b5, 1534 H 45
6-1 &E I EHIEE

4 ™\

Clk_(50M) Out_valig

Out_dat
Clkout_(a8k/2) ut_ca

Out_dath1
Cliin_(44.1K/2 ut_data

Out_datha2
Out_dath3

Munual_ratio{26bit

Fifo_ovérflow

Input_data(24bit) Out_loc

Out_rat

\_ Top Y,

F I Z BT 549 BE % PROE IR UE ASRC HIThEE. 1% S Wit M TR &
WS, WP #AS O HR I EIE R, (55 RO AT BC & £ L2 4R 7
P AR A AT -
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