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WT2003B01

WT2003B01 is a powerful MP3 module with high quality, support MP3 and WAV audio decoding. Support
standard asynchronous serial communication baud rate 9600, control mode is flexible. Support SPI-Flash storage.
With the functions of file index play, file name play in specified root directory, inter-cut, single cycle, loop playback;
built in 1W power amplifier; 32-level volume adjustment and stereo /0 port output. Maximum support 128M

Flash.

MOE O

WT2003B01 v3 o

SN 20140214010137




@Shenzhen Waytronic Electronics Co., Ltd. WT2003B01

Content
1. Features 4
2. Pin description 4
3. Technical specification 5
4. Electrical parameters 5
5. Function introduction 6
B4 KEBY CONTIOL ..ottt ettt ettt e e teeab et e etbeabeeteensesteessasseessenseessensesseensennis 6
5.2. UART CONLIOI PrOtOCAL......c.oiticeiiieceeeeeeee ettt ettt ettt sttt e e eseseets s e s aeens e seennan 6
5.2.1. Protocal command fOrMat...........ccccooveiiieiiieiieiicececeee ettt bbb se 6
5.2.2. Write operation COMMANG............cooiiiieiiiceee ettt ettt v et ae e eaeeaseanas 8
5.2.2.1. Return COAE fOMAL..........cociiiiiieiiieeeeeee ettt beseas 8
5.2.2.2. File index play inspecified SPI-FLASH (AQ) .......c.ooooioiieeeeeeeeeeeeeeeeeee 8
5.2.2.3. Specified SPI flash root directory index play (A1) ..o 8
5.2.2.4. SuSPeNnd COMMEANTA(AA)..... .ottt ettt ettt s e eneenes 9
5.2.2.5. Stop COMMANA(AB).......oo ittt et aeens 9
5.2.2.8. NEXI(AC) ...ttt ettt ettt b et bt b et b ese b se bt e bt e b et e b eseebeseebese it 9
B5.2.2.7. PreVIOUS(AD)......ooeeoeeeeeeeeeeeeeeeee ettt ettt ettt ereereeteereseneens 9
5.2.2.8. VOIUME CONLIOI(AE)..... ..ottt ettt ettt aenaenea 9
5.2.2.9. Specified play MOAE(AF)...... ... e 10
5.2.2.10. Inter-cut command(B1).......c.oorouoeeeeeeeeeeeeeeeeeee e 10
5.2.2.11. Specified EQ MOdE (B2) ......ccocooeieriieiiieteteteteteteteee ettt esens 10
5.2.2.12. Specify whether to need to end the return code (BA) ......ccccoeeveveveieieiceeee. 11
5.2.2.13. Check the current volume settings (C1) ... 11
5.2.2.14. Read the current working condition (C2) ..........ccoooioiiiieeeeeeeeeeeeeeeeeeee 11
5.2.2.15. Check the total number of music files in SPI Flash(C3).........c.cccooooviiieecieceeienn, 11
5.2.2.16. Query the file tracks currently playing (C9).........coovoiiiiieiieeeeeeeeeeeeeeeeeee 12
5.2.2.17. Check the current external connection status (CA)........c.ccoeveveieiiieiicceeeeen 12
5.2.2.18. Query the song name of the current play (CB)..........ccccoooiiieeeeceieieeeeeeee 12
5.2.3. Automatically return COUE..........ooiiiiieeceee ettt 13
5.2.3.1. External storage connection status............c.cccooieiiciiiciiecceeee e 13
6. Reference cricuit 13
6.1. WT2003B01 V3.XX module minimum control CriCUIL...........c..ccocvvirinienieieieieeeeeeeee e 13
6.2. KEY CONTIOI CIICUIL........ocviiiiieeee ettt ettt et et be e te s e steereesteeeeense e 14
6.3. Power amplifier connecting CIrCUIL.............c.ooiiuiiiieieeeee e 14
6.4. USB CONNECHNG CICUIL.......ccooiieeeeieeieeeeeeeeee ettt ettt reere e enes 15
7. Audio file sort 15
8. Dimension 16
9. History version 16




@ Shenzhen Waytronic Electronics Co., Ltd.

WT2003B01

\4

YV V V V¥V

Features

Standard UART communication interface, default baud rate is 9600.

specifying address play, specifying root directory file name, specifying inter-cut address to play, volume level,

previous and next, stop playing, loop mode are achievable;

By default, not play when power on; have BUSY status indicator; high level when playing at BUSY status.

Connect with computer through USB interface, download the audio from computer into FLASH simulated

removable drive (simulation U disk) (XP system, WIN7 system, WIN8system);

Support sampling rate 8~48KHz, bit rate 8~320Kbps MP3 audio file.

Support sampling rate 8~44.1KHz WAV audio file.

SPI maximum support 128Mbit, minimum support 8Mbit.

Built in 1W amplifier, DAC double channel output, and 32-level volume adjustable.

Pin description

RESET
GND
P+
SP-

DACR
DACL
SPT-CLE
SPI-DI
SP1-DO
GND

WT2003B01

Pin No. Function description
1 RESET I Reset pin (release SPI-FLASH after pull low)
2 GND PWP | Power ground
3 SP+ AQO | Speaker terminal
4 SP- AO | Speaker terminal
) DACR I DAC right channel output
6 DACL I DAC left channel output
7 SPI-CLK I Internal storage clock signal input
8 SPI-DI I Internal storage data signal input
9 SPI-DO 0] Internal storage data signal output

_4-
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GND PWP | Power ground
SPI-CS I Internal storage chip select terminal
TXD I/O | TXD interface of UART
RXD I/O | RXD interface of UART
PO1 I Next by pressing K2
ADCKEY/P00 I/O | ADC key input terminal/ key K1 [play/pause]
VDD33 PWP | LDO 3.3V power output
BUSY I/O | Busy signal(indicate playing status)
VDD PWP | Module power supply (3.0~5.5V)
DM I/O | USB data terminal DM
DP I/O | USB data terminal DP

3. Technical specification

Name Function

Audio format Support sampling rate 8~48KHz,bit rate 8~128Kbps MP3 audio file
Support 8Mbit~128Mbit SPI-FLASH

Storage capacity Support file system:FAT16,FAT32(Not support NTFS)

Supply voltage DC3.0~5.5V

Rated current 20~250mA (related to load)

IO port electrical level 3.3V TTL electrical level

Working temperature -40~85 degree

Humidity 5%~95%

4. Electrical parameters

Name Condition Minimum Typical Maximum
value value value

VDD LDO input voltage - 3.0 5.0 5.5 Vv
VDD33 LDO 3.3V output current Vout3.3>3.1V - - 150 mA
@ll|[=E{e=lgie Current under no load Non-loaded - 30 - mA
current
Working Current in playing state 8R/1W speaker, - 390 - mA
current 32-level volume
SNR Signal-to-noise ratio - - 92 - dB
THD+N Total harmonic distortion No load - -70 - dB
PWRAB DAC output power 32ohm speaker - - 16 mwW
VPP DAC maximum output 10Kohm load - - 2.8 V

voltage amplitude
VREBINZE External audio input range - - 2.8 Vv
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5. Function introduction

5.1.Key control

(For the specific connection method, please refer to the typical circuit connection.)

Key Operation Function and operation

K1 Short press

Play/ pause

K2 Short press|Select the next file

K3 Short press|Select the previous file

K4 Short press|Stop

Note: Please refer to key reference circuit.
5.2.UART control protocol

5.2.1. Protocol command format

WT2003B01 V3.XX is built in standard UART asynchronous serial interface, which belongs to 3.3V TTL level
interface and can be converted to RS232 level through MAX3232 chip.
Communication data format: 1start bit, 8 data bits, no parity bit, 1stop bit. Using computer serial debugging

assistant needs to correctly set the serial port parameters, as shown in Figure:

T
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Note: “Length” =length +command code + parameters + check-sum;

Accumulation | End
and checking | code
See below OXEF

Accumulation and checking means the low byte of the cumulative sum of “length+command

code+parameter”.
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Communication control command

AO Index play in specified SPI-FLASH (overall) File index
File name play in the specified SPI-FLASH root

A1 File name

directory

AA Suspend command no

AB Stop command no

AC Next no

AD Previous no

AE Volume control command Volume level

AF Specified play mode Circulation mode

B1 Cut-play command Track information

B2 Specified EQ format EQ format

BA Specify whether to need to end the return code BA XX

Communication query command

C1 Check the current volume setting C1 XX

Cc2 Check the current working condition C2 XX

C3 Check the total number of music files in SPI C3 XXXX
C9 Query the song number currently playing C9 XXXX
CA Check the current external connection status CAXX

CB Query the song name currently playing CB XX (8bytes)

5.2.2. Write operation command

5.2.2.1. Return code format

Note: After executing each write command, return the corresponding one-byte operation code.

Return code: 00 means OK command execution;
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01 means FAIL command error, no execution;
02 means EMP has no such file;

No SPI-FLASH or SPI-FLASH data appear abnormal, return to 05.

5.2.2.2. File index play in specified SPI (A0)

This command can make specified operation for SPI Flash files, influenced by the order of file store.Files sort is
according to the index order.

7E 05 AO 00 01 XX EF

Note: If specified song is not exist, it will not influence currently playing. Order of file index is according to the

order of file copy into SPI.

5.2.2.3. Specified SPI root directory index play(A1)

This command can according file name to play audio in specified root catalogue of SPI.(File name no more than 8
characters)

Start code Length  Command File name (form high to low) Check code  End code
7E 07 A1 54T | 30("0") | 30('0’) 32('2)) XX EF

54, 30, 30, 32 respectively stand for ASCII code of T002, only file name adopt ASCII code value, other data
as hexadecimal values. The above command means playing “TO02XXX.MP3”. And the first four digit need to

corresponding.

5.2.2.4. Suspend command(AA)

7E 03 AA AD EF
Under playing state, sending this command will pause, while under pause state, it will start playing music
from the pause.

5.2.2.5. Stop command(AB)

7E 03 AB AE EF

Sending this command will stop playing the current music.

5.2.2.6. Next(AC)
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This command can trigger to play the next music. When playing the last music, sending this command will

trigger to play the first music.

5.2.2.7. Previous(AD)

7E 03 AD BO EF

This command can trigger to play the previous music. When playing the first music, sending this command

will trigger to play the last music.

5.2.2.8. Volume control(AE)

There are 32 volume levels in total, from 00 to 31. 00 is mute; 31 is full volume.

7E 04 AE 1F XX EF

Example shows that sending maximum volume 31 level, it is available to adjust volume in real time.

5.2.2.9. Specified play mode(AF)

00: Single play, B3
no loop Playback(default)
7E 04 AF 01: Single loop play mode B4 EF
02: All tracks loop play mode B5
03: Random playing mode B6

Note: this command modifies the playing mode in the condition of no power down. After power down it will restore
the default mode. When using this command, just setting MCU once in the module initialization can realize to

execute according to the settings with power on each time.

5.2.2.10 Inter-cut command (B1)

Note: When this command is received, the current playing audio will pause and the specified audio will be played.

After finishing playing, it will continue to play the pause audio (error within 1s is OK)

-9.



@ Shenzhen Waytronic Electronics Co., Ltd. WT2003B01

If the inter-cut play is not finished at the first time, the command will be invalid even sending the second command.
It is not available to continue the next inter-cut play until finishing the first inter-cut play, supporting inter-cut play

between the same devices or different devices.

Remark:

00 stands for inter-cut specified index address in SPI-FLASH

5.2.2.11 Specified EQ mode (B2)

00:Normal (default) B6
01:Pop B7
02:Rock B8
7E 04 B2 EF
03:Jazz B9
04:Classic BA
05:Base BB

5.2.2.12 Specify whether to need to end the return code (BA)

Start code Length Command Parameter Check End
code code
00: no need to return information BE
7E 04 BA (default) EF
01: need to return information BF

This command will decide whether need to return the end information after finishing every audio playing,
means address of currently song. Return format: BA XX XX (return the index address, 2-byte data. If the song is

in the folder, the song will be returned to the index address in the folder).

5.2.2.13 Read the current volume setting (C1)

7E 03 C1 C4 EF
Return format
Operation code Return value
0XC1 Volume value (00-1F)

-10
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5.2.2.14 Read the current working condition (C2)

7E 03 C2 C5 EF

Return format

Operation code Return value

0XC2 01: play; 02: stop; 03: pause

5.2.2.15 Check the total number of music files in SPI Flash(C3)

7E 03 C3 C6 EF

Return format

Operation code Return value(2BYTE)

0XC5 The total number of files

5.2.2.16 Query the file track currently playing(C9)

7E 03 C9 CcC EF

Return format

Operation code High byte of file number Low byte of file number

0XC9 XX XX

5.2.2.17 Check the current external connection status(CA)

7E 03 CA CD EF

Return format

Operation code Return value

0XCA XX

When insert or remove SD card or U disk, WT2003S will automatically return information to make prompt. Low
4BIT of return value stands for the status of PC connection (BIT3), U disk (BIT2), SD card (BIT1) and SPI-FLASH
(BITO).

0 stands for existence; 1 stands for inexistence.

-11
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For example:
0X01: without PC connection (BIT3=0), without U disk (BIT2=0), without SD card (BIT1=0), with SPI-FLASH
(BITO=1);

0X07: without PC connection (BIT3=0), with U disk (BIT2=1), with SD card (BIT1=1), with SPI-FLASH (BIT0=1).

5.2.2.18 Query the song name of the current play (CB)

Start code Length Command Check code End code
7E 03 CB CE EF

Return format

Operation code Return value

0XCB XX(8bytes)

The return data is in the form of ASCII code. If the song name is less than 8 bytes, these without 8 bytes will

be supplemented with 20H to return.

5.2.3. Automatically return code

5.2.3.1. External storage connection status

Operation code Return value

0XCA XX

When insert or remove SD card or U disk, WT20033B01 V3.XX will automatically return information to make
prompt. Low 4BIT of return value stands for the status of PC connection (BIT3), U disk (BIT2), SD card (BIT1) and
SPI-FLASH (BITO).

0 stands for existence; 1 stands for inexistence.

For example:

0X01: without PC connection (BIT3=0), without U disk (BIT2=0), without SD card (BIT1=0), with SPI-FLASH
(BITO=1);

0X05: without PC connection (BIT3=0), with U disk (BIT2=1), with SD card (BIT1=1), with SPI-FLASH
(BITO=1)

This version not support SD card, so the second bit is 0 all the time.

-12
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6. Reference circuit
6.1 WT2003B01 V3.XX minimum control circuit
LSl REET 1 U3
GND 19 DM
ROUT 3 | oD DM =g
Lara | o oD Crsey 2% oo
SRIW DAR 5 - 16 vDD33
——— DACR VD33 ———
DA, 6 | 15 ADEFEY
=====—— DAC. ADKEYPO) ————————
5D DATSFICIK 7 14 K2
DDATPIAK POl
SDCIRPPRAL 8 oy QKAPIDAT RXD Sl -
D09 v 2 LD RXD | MU
GND 10| D D ADIPICS 11 SD CMI¥SPICS
WT2003801
GND
6.2 Key control circuit
U3
L3l REST 1 | oy - % Dp VRO
D 2 | 19
RT3 | DM g
P VDD
LAUT 4 | o e | L] Y
SRIW  DARS | o o Vhns L6 VDS3 Kl @ i
DAC, 6 | DAL ADKEY/P00 15 ADEEY 7o) O —— Play/Pause
D DATSPICIK 7 14 K2
SD CIEK/SPIDAT  § DDATPIAE Kl 13 D E-_ R2 1K
Do O %CIKZEP]DAT XD m +—0 o —1 d  Next
- XD ——==
GND 10 aND D MYPICS 11 SD CMD/SPICS K3 & K
— +—0 O——[ __}——4 Previous
WT2003801 .
— e R4 10K Stop
; O—f —}——4 S
GND =
GD
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6.3 Amplifier connecting circuit
w3
RESFT 1 DP
D 2 | DP ig oM
3 | o DM =g
4| g+ H?}DSE, 17 pusy | vPDX
WDDE3
e o b 1T e
222D DAL ADKEY/PO0) [———— T
5D DATISFICLE 7 DDATPIAK POL 14 K2
S0 CLESSPIDAT 8 D AT BXD 13 BXD
oo ) (LR/SPID =D MU
GND 13 Do e ﬁ 3D CMDVSFICE
GND D MDISPICS =
WI20BH e
]
sy @& JIE: = e =
10K o L] N vop FRAUL )
| BYPASS GND
'||I | N VDD 101
| |1 IN oL LOoUT :|_ SR1W
105 b 105
@ [
e |hos Ko | @ =
GND
2K
v fjo P,
104

Remark: EN of LM4890 is active high level, can use BUSY or single chip to control.

6.4 USB connecting circuit

VDD50
20 DOF
D o um
VDD 18 VLDs0
17 BIBY | V33
BUSY m———
16 VODa3 —_—
VDIB3 WEY = T
ADEEYPO) —=—— @D
poy —t B2 _ '
D 13 BXD XD
TXD 12 TXD BxXD | MT
S0 CWLNSFICE
D MVFICS 11

- 173

BESET1 REST
aND 2 D
ROUT 3 P+
LUTd | o

SR1W DACR 5 DACR.
DA 6 DACL,

Domeos 1 S
=5 D AK/SPIDAT
GND 10 o
=1 @D

WT2003B01
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7. Audio file sort

Connect computer through USB interface, it will be a virtual removable drive on computer. First formatting the
drive into FAT or FAT32 system.

WT2003B01 V3.XX audio file index sort is according to the audio file sort order stored to SD card, not in
accordance with the file name order. So when WT20003B01 V3.XX is playing file in index, the sort order is not
related to the file name.

Due to file sort in windows system is according to the file name in most condition. So we suggest naming by
sequence number and original file name, like 00010de to the motherland.mp3, 0002story of spring.mp3. It's
convenient to sort for windows system. We can name all audio file on computer first, sort the order, then copy
entirety to root directory storage.

Two common copying methods:

First is use shortcut key’Ctrl+C” and “Ctrl+V”. But note that the mouse can not click on any of the files
selected to be sent, otherwise it will start sending the file that mouse click on. This would upset file order.

Second is sorting file orderly. select the files to be sent and right click on the first file (for example, 0001 Ode
to the motherland. MP3), in the right-click menu select to send to the root directory of storage. (Note that what the
right click on is the first file to send; the system will begin with this file to send.)

e B L e 1 T TE | = s e

| FIH @)
EREE Ell=— %‘;ﬁﬁ: F BEFEEs Ea
= | o BEERE S EErl= w1 s
=002l Windows Media Player FIZ(A)
{FH Windows Media Player TER(P)
SR T EE
Fio=S=43T77

SkyDrive Pro(S) >

I

[] 0001ZRISIEE.mp3
('] 0002=FA55=.mp3
[] 00035FE AR .mp3
| co04KEE.mp3

(/] DODSZA=.mp3

[7] DDOGERESEE.mp3 s
UltraEdit

ENNEIESE S (A)..

LB SrEEsrEEE . rar(T)
FEZRF E-mail...

[EEEEI "FhEsriEds=.rar” 3 E-mail

ST X

LiEREaE=

FEEFI(N) 3 Bluetooth

Evernote

=

pre =]

SEEEAS L

DVD RW IERDSSR (H:)
KINGMAX 16G (I:)

B
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: HHE2(D)
EsE(v)

‘.l 1 W) @.ﬂ.
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8. Dimension

Unit: mm
18.23mm —>
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9. History version

Version No. Modifying date Remark

V1.00 2016-01-08 Original version
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