WT2003HMO03
MP3 Module
Specification

Version: V1.00

@ waytronic

Note :

WAYTRONIC ELECTRONIC CO.,LTD. reserves the right to change this document without prior notice. Information provided by
WAYTRONIC is believed to be accurate and reliable. However, WAYTRONIC makes no warranty for any errors which may appear in
this document. Contact WAYTRONIC to obtain the latest version of device specifications before placing your orders. No responsibility is
assumed by WAYTRONIC for any infringement of patent or other rights of third parties which may result from its use. In
addition, WAYTRONIC products are not authorized for use as critical components in life support devices/systems or aviation
devices/systems, where a malfunction or failure of the product may reasonably be expected to result in significant injury to the user,

without the express written approval of WAYTRONIC.




wauytronic

CONTENT
1. PrOAUCE INTTOAUCTION. ... ettt ettt ettt ettt ettt e st e st e st e b e e st e s be e st enbeaseens e st entenseeneenseeseensenaeenes 3
2 FATUTES ..ottt ettt et e b e bt et b e bt e e bt e e a bt e bt e bt e h bt ea bt e bt e e bt e e a bt e bt e bt e eat e st e e beenaees 3
3 PIIe bbb bbb bbbt b e bbbt ekt b et b et be st enes 4
T B o0 G LteTer o130 PO OO U O SPPRSRPRTRI 4
4. FUNCHION TNITOMUCTION. .....eitieiietieeieie ettt ettt ettt et et et ea e e e sbeeate st e este st e eseensesaeensesteenteseeseensesseensesseensansesneans 5
4.1. UART CONLIOI PTOLOCOL. .. ecueirtieieitieierieeiteste ettt sttt ettt sttt et e st et e te s bt ente st e entesteeneensesseensesseeneenaesneens 5
4.1.1. Protocol command fOTMAL...........cocueririeriinieierie ettt sttt sttt ettt ste e entesbeentesteeneens 5
4.1.2. COMMANA LIST...c.tiitiiiiitieiestieierteee ettt ettt ettt e et e e st et e e st e b e s st en s e st ensenseeseenseeseensenseenean 5
4.1.2.1. Write operation command return code format............ccocvevererierieniecenceiere e 7
4.1.3.2. Specify SPI Flash root directory index play (A0).......ccccccorrrrninirieneneeeeeen. 7
4.1.3.3. Flash play by file NamMe (A1)...ccceeieriirieieieeieie ettt st st 7
4.1.3.4. Specified SD card file index playback (A2)......ccoceeeererierieniieiereeeeie et 7
4.1.3.5. Specify SD card file name t0 Play (A3)...c.cceerereeieneeieeeeieeeee st e s 8
4.1.3.6. Index playback in the specified SD card folder (A4).......cccovirvenirieieniees e e 8
This command can specify the file index in the folder under the root ditectory for.playback (the
folder name is fixed With 5 Characters)...........covuiiiiiiiiiiiiiie e i e i siae e e esseseesheeeeae e 8
4.1.3.7. Specified U Disk Root Directory Index Play (A6)........ccc.oveeiieiieeiivnsisiadi it s il 8
4.1.3.8. Specify U disk file name to play (A7)....cii it ieestene s it eeie s seasbe e eet e see e 9
4.1.3.9. Index playback of files in the designated U disk folder (A8)..........ciiueitheienincceninieieieenn, 9
4.1.3.10. Pause playback coOmMmand (AA)..i.....cootee il e isiaete et e aibe e iee et eie st ete e eeeneesseesesseeneenes 9
4.1.3.11. Stop cOMMANG (AB.......cfii o ittt ettt ettt ettt et e st et besne e 9
4.1.3:12. Next song command (AC) . i ietdeneneeieieneereee ittt st 10
4.1.3.13. Previous song command (AD).........cccevierieririeriinieiesieete ettt 10
4.1.3.14. Volume control command (AE)......c.ccccueviiriiiiiiiiieciieit ettt sra e eeve s 10
4.1.3.15. Specify the playback mode (AF).......cccovieiiiiiieeeeeeee e 11
4.1.3.16. Interrupt inStruCtion (B1)......cocveviiiieiiirieieieeee ettt 11
4.1.4.17. Audio output mode SWitCh (B0)........ceiiriiiiiiieiiiieieeeeeee e e 12
4.1.4.18. Flash pin loading and release (B7)........ccccereriiienirieerteieeee et 12
4.1.3.19. Switch the current working drive letter (D2).......ooovevirieriinieierieeeeee e 12
4.1.3. Read Operation INSIUCTIONS. .....ec.teverteeierterieeierteetesteesteteettentesseestesteensesseeseesesseensesseensesseensensesneenes 12
4.1.4.1. Query the currently set VOIUME (C1)....ooieriiiieiiiieiee et 12
4.1.4.2.4.1.4.2. Read current wWorking status (C2).......cccuevvereerieriesieniieienieeteneeteie et 13
RETUIN FOIMIAL ... 13
4.1.4.3. Query the total number of music files in SPI Flash (C3).......cccecvvieiininienineeeeeeee 13
RETUIN FOIMIAL ... 13
4.1.4.4. Query the total number of music files in the SD card..........ccoccveevevirieniniieninieieeeeeeen 13
RETUITE TOTTNIAL. ...ttt ettt ettt e a ettt et e et e e st e bt e st e st estenbeeseensenseensenseenean 13
4.1.4.5.4.1.4.5. Query the total number of music files in the specified folder in the SD card (C6).14
4.1.4.6. Query the total number of music files in the U disk (C7)...c.cccevvveviirieviinieiiniiieireeeee 14
4.1.4.7. Query the total number of music files in the designated folder in the U disk (CS).............. 15
4.1.4.8. Query the track of the currently playing file (C9).......ccooceeviririenirieiceecee e 15

https://www.wtsoundic.com info@wtsoundic.com Shenzhen Waytronic Electronics Co., Ltd.



https://www.wtsoundic.com
mailto:info@wtsoundic.com

wautronic

4.1.4.9. (-)uery the current peripheral connection status ((-IA) ........................................................... 15

4.1.4.10. Query the song name of the currently playing song (CB).......cccceeeveviriereneenieneeieeeeene 16

4.2. Circuit desSign TETRIENCE P3)...eiuirieriirieitieiieieei ettt ettt ettt et et e e sat et e s bt entesbeeseenbeeseenbesseensenseenes 17

5. EIECHIICAl PATAIMETETS. ....euvetienieeeieiiesie ettt ettt ettt ettt et e e st e e bt e st e tesbeentesbeeneesteentensesbeensesbeentenbesntensesseensenseenes 17
5.1. Absolute Maximum 1ated PATAINETET..........ceuertireieierteeterieeteteeteteseete st esbesbeetesbesseenbesseensesseeneenbesneensennes 17

5. 2. PMU FRATUIES. c..eeveiitititeteteiteiteieet sttt ettt ettt ettt ettt et be bt bttt eat e bt ebeeb e sb e bt e eseeseeneenesnenaenee 18

5.3. 10 input/output electrical l0ZiC ChATACIETISTICS. ... ecvirtietiriieieitieierieetete ettt 18

5.4. ANAlOZ DAC CHaTACIETISTICS. . ..eeuvetieuietieitetirteetestteterteeste bt e stebesteestesbeestenbesstenbeestensesseensesseensensesneensesseenes 18

6. MOAUIE STZE.....eveeiiieeiiieeeeeee ettt e et e e e ettt e e e eaaa e e e s s ettt e e s eeataseesseataesessantasesssaraaeeessnnraneeas 19




wautronic

1. Product Introduction

WT2003HMO3 is a powerful and high-quality voice module that uses a high-performance 32-bit processor with a
maximum frequency of 120MHz. It has the characteristics of low cost, low power consumption, high reliability, and strong
versatility. It can have a built-in voice capacity of 100 seconds\350 seconds. Flexible control mode: support standard
asynchronous serial communication (UART). Support SPI-Flash, TF card, U disk as storage. With file index play, interstitial
play, single loop, all track loop, random play and other functions. The volume is adjustable in 32 levels, and the maximum
can support external 128Mbit Flash, 32G TF card and 32G U disk.

2. Features

»  Support SPI-Flash, support TF card, U disk;
»  Support FAT, FAT32 file system,;

»  Control mode: standard UART communication interface, support'DMA and flow control, the default baud rate is
9600;

»  Itis not played by default after power-on; with BUSY status indication, it is high level when BUSY is playing

»  Support switching audio output mode; the sample defaults to SPK output, if you need DAC output, please refer to
the audio output switching instruction (0xB6);

» The external Flash can be connected to the computer through the USB interface of the module to view or modify
its content, and directly download the voice in the computer to the removable drive letter simulated by Flash
(simulated U disk) (XP.system, WIN7 system, WIN10 system);

Support voice high-quality audio format, (8kbps~320kbps) beautiful sound,
It can supportup to 128Mbit Flash, 32G TF card and 32G U disk;

Built-in 0.5W Class D power amplifier;

The volume is adjustable, the volume level is 32 levels;

Two 16-bit asynchronous divider timers;

Digital audio stream, IIS supports host and slave modes;

An IIC controller;

An infrared remote control decoder;

16 bit high precision ADC,;

vV V Vv VvV V¥V YV V VYV ¥ VY

High-power IO drive capability, which can directly drive up to 64mA.
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3. Pin

3.1. Pin description

GND[T| @ 20 ONEKEY
VBAT[ 2 | 1 PA3
X[3] 18 PAZ
RX [4] 17 PAL
BUSY [5 ] [ vDD1n
ADKEY[ 6 | 15 SDCLE
SPE+[T | 14 SDOMD
SpK- 8| 13 SDDAT
pac 2] 1z pp
DAC [10] |1 pu
WT2003HMO3

_ _ Description
1 GND /O GND
2 VBAT /o VBATpower input
3 TX I/O i UART Asynchronous serial port data output
4 RX /O UART Asynchronous serial port data input
5 BUSY /0 Busy signal (used to indicate playback
6 ADKEY /O Key input
7 SPK+ /o Speaker terminal
8 SPK- G Speaker terminal
9 DAC O DACOutput
10 DAC P DACOutput
11 DM P USB DM
12 DP G USB DP
13 SDDAT /O SD CARD DATA
14 SDCMD /O SD card Chip Select
15 SDCLK /o SDcard Clock
16 VDDIO /o 3.3Vpower out put
17 PAI /O 10 port
18 PA2 /O 1O port
19 PA3 /O 10 port
20 ONEKEY /O NEXT
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4. Function introduction

4.1. UART Control protocol

4.1.1. Protocol command format

Standard UART asynchronous serial interface, which belongs to 3.3V TTL level interface. The format of
communication data is: start bit: 1 bit; Data bits: 8 bits; Parity bit: none; Stop bit: 1 bit. To use the computer serial port

debugging assistant, it is necessary to set the serial port parameters correctly, as shown in the figure:

Mo parity W l

mm: o +aHblEE Hexadecimal transmission
Stop it |1 v

| FHEINEE  Character format transmission

Accumulation
and check

End
code

0XEF

Notice:

"Length" refers

to the length of length + command code + parameters + checksum length, and "accumulated sum check" refers to

the low byte of the cumulative sum of length + command code + parameters.

4.1.2. Command List

Communication control instructions

Specify SPI Flash root directory index play File index
Flash play by file name file name

Specify the SD card root directory index playback File index
Specify SD card file name to play file name

Index playback of files in the specified SD card

folder

Folder name, file index

Specify the U disk root directory index playback

File index

5
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Specify the U disk file name to play

file name

Index playback of files in the designated U disk

Folder name, file index

folder
Pause playback command NO
Stop order NO
Next song command NO
Previous command NO

Volume control commands

Volume level

Specify play mode

Cyclic mode

Interrupt instruction

Work drive letter, file index

Audio output mode switch

NO

Flash pin loading and release

NO

Switch current work drive letter

Work drive !etter-

Communication inquiry command

Query the currently set volume

Cl XX
* Query current working status C2 XX
Query the total number of music files in SPI Flash C3 XXXX
Query the total number of music files in the SD
C5 XXXXX
card
Query the total number of music files in the
C6 XXXX
specified folder in the SD card
Query the total number of music files in the U disk C7 XXXX
Query the total number of music files in the
C8 XXXX
specified folder in the U disk
Query the track of the currently playing file C9 XXXX
Query the current peripheral connection status CA XX
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_- Query the name of the currently playing track CB XX XX

4.1.2.1. Write operation command return code format

Note: After executing each write command, the one-byte opcode

corresponding to the command will be XX returned

Return code: : 00 means: OK command is executed ;
01 means: FAIL command is wrong and will not be executed;

02 means: EMP does not have this file;

4.1.3.2. Specify SPI Flash root directory index play (AO)

This command can specify to play files in SPI Flash, which is affected by the order in which the files are stored. The
files are sorted according to the index order. f

Start code lenth CMD Repertoir ~ Track low Check End code

e high code

Note: When'specified to play, if the specified track does not exist, it will not affect the current playback.
The order of the file index is the order in which the files are copied to the SPI.
Example: Send —<7E 05A0 0001 A6 EF (1.

Close 4 A0 00

4.1.3.3. Flash play by file name (A1)

This command can specify the root directory file name in SPI to play (the file name must be 4 bytes)
Start lenth CMD File name (high-low) Check End

code code code
7E 07 Al 54 'T 30( ‘0" ) 30( ‘0" ) 32( ‘2" ) XX EF

Among them: "54, 30, 30, 32" are respectively the ASCII code of T002, only the file name adopts the ASCII code
value, and the other data is the hexadecimal value; the above command indicates that the file name in the specified root
directory is "T002.mp3" The audio file is played.

Example: Send—<>7E 07 A1 54 30 30 32 8E EF [J

Close— 4 A1 00

4.1.3.4. Specified SD card file index playback (A2)

This command can specify the files in the SD card to be played, which is affected by the order in which the files are

7
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stored. The files are sorted according to the index order.
Start code lenth CMD Repertoir ~ Track low Check End code

e high code

Note: During the specified playback, if the specified track does not exist, the current playback will not be affected.
Example: Send—<>7E 05 A2 00 01 A8 EF [
Close— 9 A2 00

4.1.3.5. Specify SD card file name to play (A3)

This command can specify the file name in the root directory of the SD card to play (the file name must be 4 bytes
Start lenth CMD File name (high-low) Check End

code code code

7E 07 A3 54 'T 30( 0 ) 30( ‘0" ) 32( '2" ) XX EF

Among them: "54, 30, 30, 32" are respectively the ASCII code of T002, only.-the file name.adopts the ASCII code
value, and the other data is the hexadecimal value; the above command indicates that the file name. in the specified root
directory is "T002.mp3" The audio file is played.

Example: Send—<7E 07 A3 54 30 30 32 82 EF [

Close — € A3 00

4.1.3.6. Index playback.in.the specified SD card folder (A4)

This command can specify the file-index in the folder under the root directory for playback (the

folder name is fixed with 5 characters)

Start lenth CMD File name (high-low) File index (high-low) Check End code

code code

Example: Send— <> 7E 0A A4 46 46 46 31 31 00 07 E9 EF [
Close — € A4 00

4.1.3.7. Specified U Disk Root Directory Index Play (A6)

This command can specify to play files in the U disk. Affected by the order in which the files are stored. File sorting

according to index order

Start code lenth CMD Repertoir ~ Track low Check End code

e high code
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Note: During the specified playback, if the specified track does not exist, the current playback will not be affected.
Example: Send— < 7E 05 A6 00 02 AD EF [
it — @ A6 00

4.1.3.8. Specify U disk file name to play (A7)

This command can specify the file name in the root directory of the U disk to play (the file name must be 4 bytes).
Start lenth CMD File name (high-low) Check End

code code code
7E 07 A7 54 'T' 30( ‘0" ) 30( '0" ) 32( '2") XX EF

Among them: "54, 30, 30, 32" are respectively the ASCII code of T002, only the file name adopts the ASCII code
value, and the other data is the hexadecimal value; the above command indicates that the file name in the specified root
directory is "T002.mp3" Audio file playback 7~f: & —<C7E 07 A7 543030 3294 EF [

Close<— A7 00

4.1.3.9. Index playback of files in the designated U disk folder (A8)

This command can specify the file index in the folder under.the root directory for playback (the folder-name is fixed

with 5 characters)

Start lenth CMD File name (high-low) File index (high-low) Check End code

code code

Among them: only one name adopts ASCII code value, and other data is hexadecimal value; the above description
means that the second audio file named "Music" (index number 0001) under the designated root directory is played.
Example: Send— <7E 0A'A8.54 54 54 31310005 15 EF [J

Close— 9 A8 00

4.1.3.10. Pause playback command (AA)

Start code lenth CMD Check End code

code

In the playback state

feedback<— @ AA 00

4.1.3.11. Stop command (AB

Start code lenth CMD Check End code
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7E 03 AB AE EF

Send this command to stop playing the music currently being played.
Example: Send—<>7E 03 AB AE EF [

Feedback< ¢ AB 00

4.1.3.12. Next song command (AC)

Start code lenth Check End code

code

The instruction can trigger the playback of the next music, and when the last music is played, sending the instruction
can trigger the playback of the first music.
Example: Send— < 7E 03 AC AF EF [

Feedback< € AC 00

4.1.3.13. Previous song command (AD)

Start code lenth Check End code

code

The ‘instruction can trigger the playback of the previous music, and when the first music is played, sending the
instruction can trigger the playback of thelast music.
Example: Send—<>7E 03 AD BO EF []

Feedback: Close< 4 AD 00

4.1.3.14. Volume control command (AE)

There are 32 levels of volume, ranging from 00 to 31 (00 to 1F), among which 00 is mute and 31 is the maximum

volume.

Start code CMD Volume Check End code

level code

In the example, the maximum volume is 31 levels. This command can modify and adjust the volume in real time.

Example: Send—<>7E 04 AE 1E DO EF [

10
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feedback<— € AE 00

4.1.3.15. Specify the playback mode (AF)

Start code lenth CMD parameter Check End code
code
00: Single song does not play in loop B3
mode (default)
7E 04 AF 01: Single loop playback mode B4 EF
02: Loop playback mode for all tracks B5
03: Random mode B6

Note: This instruction modifies the playback mode without power failure, and the default mode will be restored after
power failure. When using this instruction, it is recommended that the MCU set it once when initializing the module to
realize that it can be executed in the set way every time it is powered on. If the current.play mode is all tracks looping, send
the A4/A8 command to specify a track in the folder to play, then it will play in the current folde; in a loop.

Example: Send—<>7E 04 AF 00 B3 EF [

feedback<~— @ AF 00

4.1.3.16. Interrupt instruction (B1)

Start code lenth \ETHS Repertoir  Track low Check End Code

word e high code
7E 06 Bl 01 00 01 XX End code

Note: When receiving this instruction, pause the track being played, and then execute the play track specified by this
instruction. When the play is over, then play the originally paused track (the deviation can be within 1 second or rounded up
to a whole second)

When the first interrupt command has not been played, the command will be invalid when the second interrupt
command is sent. It is necessary to wait for the first interruption of the music to be played before the interruption can be
performed again, and the interruption between the same device or between different devices is supported.

Mark word: Means: insert the specified index address in SPI-Flash;

01; means: insert the specified index address in the SD card,
02; means: the designated index address in the interstitial U disk;

Note: It can be inserted between multiple devices

Example: Send— <7E 06 B1 01 00 02 BA EF [

11
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feedback —€B1 00

4.1.4.17. Audio output mode switch (B6)

Start code length CMD parameter End code

Parameters: 00 means SPK output, 01 means DAC output

Example: Send— <>7E 04 B6 00 BA EF[J (No return code)

4.1.4.18. Flash pin loading and release (B7)

Start code length CMD parameter

Parameter: 00 means to release the Flash pin 01 means to load the Flash pin

Example: Send —<7E 04 B7 00 BB EF (no return code)

4.1.3.19. Switch the current working drive letter (D2)

Start code length parameter
00 : SPI-Flash D6
7E 04 D2 01 : SD CARD D7 EF
02 : U -dick D8

Example: Send—<>7E 04 D2 00 D6 EF []

Feedback C<—4D2 00

4.1.3. Read operation instructions

4.1.4.1. Query the currently set volume (C1)

Start code length CMD Check End code

12
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7E 1 03 | < | & | I

Return format

Opcode return

Tone volume value
(00-1F)

0XC1

Example: Send —<>7E 03 C1 C4 EF [ (The current volume is 20)

Close—€C1 14

4.1.4.2. 4.1.4.2. Read current working status (C2)

Start code length CMD Check End code
7E 03 c2 c5 EF

Return format

Opcode Return

01: Play 02 stop;
03: Pause

0XC2

Example: Send— < 7E 03 C2 C5 EF [J

Close<—+(C2 01

4.1.4.3. Query the total number of music files in SPI Flash (C3)

Start code length length it £E5RAS
7E 03 c3 C6 EF
Return format
Return value
Opcode
(2BYTE)
0XC3 Total number of files

Example: Send—<>7E 03 C3 C6 EF [

feedback<— € C3 00 04

4.1.4.4. Query the total number of music files in the SD card

Start code length

Return format

13
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Return value
Opcode

(2BYTE)
0XC5 Total number of files

Example: Send— <> 7E 03 C5 C8 EF [J

feedback—+C5 00 07
4.1.4.5. 4.1.4.5. Query the total number of music files in the specified folder in the SD card (C6)

Note: (The folder name must be 5 characters)

Start length CMD Folder name (high-low) Check End

code code code

Among them: the folder name exists in the form of ASCII code; the above command means to-read the total number of
audio files in the folder named "MUSIC" in the root directory

Return format (C6 00 00 means no audio file or this folder)

Return value
Opcode

(2BYTE)
0XC6 Total number of files

Example: Send—<>7E 08 C6 46 46 4631 31 02 EF [

Return<49C6 00 03

4.1.4.6. Query the total number of music files in the U disk (C7)

Start code length CMD Check End code

code

Return format

Return value
Opcode
(2BYTE)
0XC7 Total number of files
Example: Send—<>7E 03 C7 CAEF [
Return<— € C7 00 07
14
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4.1.4.7. Query the total number of music files in the designated folder in the U disk (C8)

Note: (The folder name must be 5 characters)

Start length CMD Folder name (high-low) Check End

code code code

Among them: the folder name exists in the form of ASCII code; the above command means to read the total number of
audio files in the folder named "MUSIC" in the root directory

Return format (C8 00 00 means no audio file or this folder)

Opcode Return value (2BYTE)

0XC8 Total number of files

Example: Send—<>7E 08 C8 4D 55 53 4943 51 EF [J

feedback<— € C8 00 03

4.1.4.8. Query the track of the currently playing file (C9)

Start code length Check End code

code

Return format
File number high File number low
Start code
byte byte
0XC9 XX XX

Example: Send—<>7E 03 C9 CC EF [

Close<— 4 C9 00 02

4.1.4.9. Query the current peripheral connection status (CA)

Start code length Check End code

code

Return format

return
Opcode
value
0XCA XX
15
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When the SD card and U disk are inserted or removed, WT2003H will actively return data as a reminder; the lower
4BIT of the return value means PC connection (BIT3), U disk (BIT2), SD card (BIT1) and SPI-Flash (BITO) the state of
existence, ,

1- exists, 0-does not exist.

Example: 0X01: No PC connection (BIT3=0), no U disk (BIT2=0), no SD card (BIT1=0), and SPI-Flash (BIT0=1);

0X07: No PC connection (BIT3=0), U disk (BIT2=1), SD card (BIT1=1), SPI-Flash (BIT0=1);

Example: Send—<>7E 03 CACD EF [J (current U disk connection)

Close<— 9 CA 04

4.1.4.10. Query the song name of the currently playing song (CB)

Start code length CMD Check End code
7E 03 CB CE EF
Return format
Opcode return value
0XCB XX (8 bytes)

The returned data is represented by ASCLL code, if the song name is not enough 8 bytes, then the insufficient will be
supplemeénted and returned with 20H.
Example: Send—~<>7E.03 CB CE EF [

Receiving . <49 CB 46 30 31 31 2E 6D 70 33 (song name: FO11.mp3)
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4.2. Circuit design reference p3)

] = o n TF Card CiF'CLIiE”'
i 5411 11 Fon " owmxpy | UNEREY-L |, =
2l w:iur 21 \mar previ g IWI.IE"E\I} I :ll tl\.lll o s 1]
3 T} A2 (—C—Lole E. il D
: EiEy 3| KX vl T 2 L S K TF Canl
- — e T ar - T
ot | ADKEY SICLE. | — e { 5 =[] DAL gy .
7t e SR 4 B oA
3 [ DALE 9 i‘:,":’.' ’*"“*gr, iz P ] ,' 15K i =
1 :—U"'“' 10 pag . DM 4y ?” Bl I—||| G
CON W1 MDdulC““"“ There is TF card in the maodule, without external TF
card, if you need an external TF card, you need o
" remove the built-in TF
» Power Interface USB jntc*rfa(c' VDI "-: o
vear [ . - e
:;’f E BUTTGH L] K K B 1K LiTY
L
i Circuit |
It is re :'I'?';Iii" ended to set agide
USB interface for debugging + 1 * +
ONIKEY- | —-—hlm e
R :f.f'| o 1 |-'| IE-cI'. h.|\| ViU -.r.| i
i care) Atk IRT':I l
Amplidier Circuit = o = Upper and Lower Computer
T ||—{'L'l l—iﬁ—l 17 Rkl 'U_"_[l [1-cin> : =
HLISY BE ik e e LI — L Communication
| B | BYPASS (D - d - 13 i
e ‘% Db ——HAL pOr L yor gy A—TN
DAL Lz -IN LAl b= rter QK = OkD  TX —M
_._._.,_L,_I = = ! J = Sk L Ml
. M: i RIL‘:::'"h e = i Bu -:!‘m_?“|.'--.'.-r._.1.-.__|:-..-' (EI “.':'1."“.“
When the chip's gwn PWM output with 38R and 0.5W speakers N "r"__
is selected, no external powsr amplifier circuit is needed output ar DAC
S. Electrical parameters
5.1. Absolute maximum rated parameter
Symbol Parameter Min Max Unit
Tamb Ambient Temperature -40 +85 °C
Tstg Storage temperature -65 +150 °C
VBAT Supply Voltage -0.3 5.5 \'
Vvobioss | 3.3V 10 Input Voltage -0.3 3.6 \'
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5.2. PMU features

Symbol Parameter Min Typ| Max | Unit Test Conditions

VBAT Voltage Input 2.8 3.7 5.5 \'} _

Vvobio Voltage output 2.2 3.0 3.4 Vv VBAT = 3.7V, 100mA loading
Ivooio Loading current _ _ 100 mA VBAT=3.7V

5.3. 10 input/output electrical logic characteristics

10 intput characteristics
Symbol Parameter Min Typ Max Unit Test Conditions
ViL Low-Level Input | 4 5 | o3*vobiO | Vv VDDIO = 3.3V
Voltage
Vin High-Level Input | 0.7* ~ VDDIO#0.3 | .V VDDIO = 3.3V
Voltage vDDIO
10 output characteristics
Vou Lowsovel Quiput f L 0.33 v VDDIO = 3.3V
Voltage
Von Higll-evel Oltoul” LI o2 ~ ~ v VDDIO = 3.3V
Voltage
5.4. Analog DAC characteristics
Parameter Min Typ Max Unit Test Conditions
Frequency Response 20 _ 16K Hz
THD+N _ -65 _ dB
1KHz/0dB
100kohm loading
SIN _ 95 _ dB
A-Weighted Filter
Output Swing _ 0.54 _ Vrms
1KHz/-60dB
Dynamic Range _ 92 _ dB 100kohm loading
With A-Weighted Filter
18
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[ Output Resistance [ _ | 8.3 | _ |

6. Module Size

The module size is 21.01¥18.21MM, the pin spacing is 2.0MM, and the size definition is shown in the figure:
Unit: mm

=
D
=i
. G £
55 8|
3 O | S
[T g—
E
2 o) |
- £
g £
B4 mm - 2
18,21 |
T G i
+/—0.3mm |
od
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