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1. Development Environment

1.1 Overall Environment

= (.
-
1. Audio Workshop Development Board Speaker
I1. Keil™ MDK-ARM

1.2 Software
This includes the Audio Workshop and the Keil™ MDK-ARM pVision5.

1.2.1 Audio Workshop
* The Audio Workshop contains multiple functions, such as MCU selection, external SPI Flash
Memory capacity selection, loading and editing MIDI/Sound WAV/Effect WAV files, sentence
editing (combined by sound and effects), audio output configuration and MIDI interface
configuration.

* MCU program compiling, SPI Flash tone data compiling and MCU/SPI Flash data downloading

function.

» The tone editing functions contain tone library (SF2) loading, tone parameter editing, and tone
replacing.

1.2.2 Keil™ MDK-ARM pVision5
* The Keil™ MDK-ARM pVision5 is used to edit and view the source code which can be down-
loaded to the development board.

* The Audio Workshop is required with the Keil™ MDK-ARM pVision5. Ensure that the Keil™
MDK-ARM pVision5 and Keil™ HT32 Support Packages have been installed before using the
Audio Workshop.

1.3 Hardware

The Development Board is used together with the Audio Workshop for development.

Note: The HT32F0006 project uses the ESK32-30617 development board for emulation
development. Contact the Holtek technical department for actual HT32F0006 application
development.

* The development board ESK32-30615 is for the HT32F61355

¢ MCU with 32Mbits Data Flash ROM for data storage.
* The development board ESK32-30616 is for the HT32F61356
¢ MCU with 64Mbits Data Flash ROM for data storage.

* The development board ESK32-30617 is for the HT32F61357/HT32F0006

¢ MCU with 128Mbits Data Flash ROM for data storage.
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* The development board ESK32-30605 is for the HT32F61244/ HT32F61245
¢ MCU with 16/32Mbits Data Flash ROM for data storage.

1.3.1 Development Board Introduction

ESK32-30605

1. USB_B: e-Link32 Lite - for downloading program/data, emulating
. GPIO/Expansion connector

. GPIO/Expansion connector

. Download connector

. SWD-10P connector

. Reset key

~N O L B~ WN

. Functional keys:
S2: Play/Stop
S3: Next
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S4: Sound +
S6: Sound -
8. UART connector

9. Volume adjustment: The volume increases when turned clockwise and decreases when turned
counterclockwise

10. USB_A: HT32F6124x USB power supply
11. Earphone jack

12. Earphone jack

13. Left channel speaker jack

14. Right channel speaker jack

15. Line out jack

ESK32-30617 (it has the same configuration as ESK32-30615/ESK32-30616)
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1. USB_B: e-Link32 Lite - for downloading program/data, emulating
. GPIO/Expansion connector

. GPIO/Expansion connector

. Download connector

. QSPI Flash connector

. SWD-10P connector

. Reset key

0 9 N B W

. Functional keys:
S2: Play/Stop
S3: Next
S4: Sound +
S6: Sound -
9. DAC/12S DAC jumper

10. Volume adjustment: The volume increases when turned clockwise and decreases when turned
counterclockwise

11. USB_A: HT32F6135x USB interface
12. Ear phone jack

13. Ear phone jack

14. Left channel speaker jack

15. Right channel speaker jack

16. Line out jack

2. Audio Workshop Main Interface

2.1 Software Functional Introduction

10 & @ = | Audio Workshop - X
(10 ez
(25 Open (0) a A ll“l SPI Flash WAV editor -
( ) 10 i % 11
j (d save 5) A O <) 5 o 128Mbits MIDI editor
New(N) Base || MIDI Sound Effect Sentence || Compile.8in || CompileHex | DownLoad e nie Audio ———— |
Setting - - xtemal M ¢ |[Tunina Tool
Setting DownLoad Audio D R Tone Tuning [|External professional software |

[ 6] @ B8 B

1. New project/Open project/Save project

. Base Setting: set the MIDI related functional parameters
. Edit function (MIDI/Sound/Effect/Sentence)

. Compile Audio Data (.bin)

. Compile program files (-hex)

AN »n W

. Download function:

Download project program file (.hex) with audio data (.bin)
7. SPI Flash Memory capacity:
Display the capacity and usage of SPI Flash memory

8. Enable the tone adjustment function
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HOLTEK

9. Quickly open external software menu:

WAV editor: enable Audacity® by default

MIDI editor: enable Cakewalk by BandLab® by default

Soundfront editor: enable Polyphone® by default

10. Interface language switching: supports three language options which are English, Simplified

Chinese and Traditional Chinese

11. “About”: Display software version information

3. New Project

3.1 New Project

103 5 | = Audio Workshop

=)

BJiEm  HomeH
j .= Open (0)
I save (9
New(N) Base
Setting
Project Setting

<)

S

MIDI  Sound Effedt Sentence

B New Project

Project Name:

[Audio

Project Path:

S0 & | 7| Audio Workshop - HT32F61244. - x
Bk Homerr) English - @
=3 . o1
5 Open (0) a {U ‘IKO o) 5 @m & SPI Flash WAV editor
Hsavers oL 16M bits - MIDI editor
New(N) Base. MIDI Sound Effect Sentence Compile.Bin  Compile.Hex  Download Audio
Setting > B External Memory:0.0% | Tyning Tool Soundifront editor
Projedt Setting Edit Audio Data Compile DownlLead Audio Data Resouree Utilization Tone Tuning | External professional software
MIDI - Tone - Perc _
Replace MIDI
Select FulMode e
+H- Order ~ Play FileName
:l 0 1 2 3 4 5 6 7 g 10 11 12 13 14 15 16
¥
8 9 10 11 12 13 14 15 17 13 18 0 21 22 23 24
] w v s ® m a2 = 5w ow omomowouow
l:l 24 25 % 2 » 2 30 3 3 34 3 3% I B P/ N
l:l 2 B : 3 % 7 B 39 M 2 8 u 5 6 7B
:l 40 4 42 43 a4 45 46 47 ® 50 51 52 53 54 55 56
:l € 49 50 51 52 53 54 55 57 58 59 80 61 82 83 64
56 57 58 59 80 8L 82 83 65 66 67 68 69 70 1
L ] “ s & @ m @ aln RN
] » m m n m nm m » o1 @2 @ @ s 8 @ @
[ 0 a1 s 8 84 85 8 87 s ® 91 @2 93 93 95 %
L] ——
:l 96 97 98 98 100 101 102 103
104 105 106 107 108 109 110 111
L ] W o s s o ws
L] m w m m w e w
(Copy OKI €\Audiol

* Step 1: Click “New”.

» Step 2: Set the project name.

Rev. 1.20
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+ Step 3: Set the project path.

» Step 4: MCU selection.

» Step 5: Select the tone library.

+ Step 6: Click “OK” and enter the audio main interface.

3.2 MIDI Configuration

3.2.1 Operating Process

J 10 & I 5| Audic Workshop - HT32F61355

- x

BB tomern
1 [
(5 Open (0] = {n 'ﬁ@ ‘:') S @E" SP1 Flash n ‘|‘H
il save (5) 1 32M bits -
New() Base | MDI fsound Effect Sentence CompileBin CompileHex Download Audio
Setting - - Biternal Memorz0.0% | Tyning Tool

English - @

WAV editor
MID! editor
Soundfront editor

&

Replace MIDI ‘
+/- Order Play  FisName

-1
7 L1

Tone ~ |~

tEEENEEER -
cEEEEEREE: -
EREEEEEE =

|

\ 21\

Project Setting Edit AudioData | Compile DownlLoad Audio Data Resource Utilization | Tone Tuning mi nal professional software

EREEREEE: -

)
8

Perc _

cHEEEEEE: -
txEEREREE =
scEEEEEEE: 5
srENEEEEEE -

"l
8

lcopyora
 Step 1: Click “MIDI”.

+ Step 2: Load/edit MIDI.

» Step 3: Set the tone.

+ Step 4: Set the percussion.

3.2.2 Functional Introduction

MIDI &~ —

7 open

L 1 N T T Ry Y vr————
# Quick access
B3
@ OneDrive B

L | -
I by

v b Sexchmidiec

ChMaudiol

Name = e Contributing artists ~ Album

I
1
1 o
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+ Step 1: Click “+” to load MIDI.

» Step 2: After selecting the desired MIDI file, click the “Open” icon, then the MIDI will be loaded
into the project.

» Step 3: Click “-” to delete MIDI.
 Step 4: Click the icon to play MIDI through the computer.
» Step 5: Click “Replace MIDI” to replace the MIDI file in the project.

Tone Tone

— ri |
0 1 2 3 4 5 6 7 [ B R B R § B
3 ] 10 1 12 13 14 15 El B E E E E E E
16 7 18 19 2 2 2 3 EEEE E E E E
2 25 % z ] 2] 20 31 = = = E E = = E
32 33 34 35 % 37 £ 39 = = E E E E E
0 @ 2 8 @ s s 4@ = FE = = = E EE EE
a8 % 50 51 52 53 54 55 B R B B R N |
% = = 5 60 61 62 63 BEEEEE EEE
B E B B = & 7 I = = = =
n | B 74 75 7 7 B » = =B E E E E E E
80 81 82 83 84 85 86 87 El E E E EFE E E E
8 |8 w0 |91 =2 |93 e 95 = = = E E E EE
% 97 % % 100 101 102 103 [o6 (o7 [s8 [9 [mwo| [w01] [w02] [103
104 105 106 107 108 109 110 111 (104 (105 [ (107 8| (w09 (10 |11
12 13 14 15 16 117 u8 119 = iE [ S E E EE B
2 B B B B E E E B EEEEEE E

\

J

» Step 1: Click “Select” to allow all tones (0~127) to be selected as shown on the right of the figure
above.

» Step 2: Click “Cancel” to cancel all the selected tones as shown on the left of the figure above.

—_——— Tone Tone B ————T
o] 2 Sl — P ]
0 1 2 3 4 5 6 7 & e
Select |Order SoundName Explain (o]

8 9 10 11 12 13 14 15 —

a 14 Tubular Bells

21 22 23

= = Zi = = = i i [m} 15 Dulcimer
32 33 4 35 36 37 38 39 |

=) 16 Hammond Organ
40 41 a2 3 44 45 46 47
48 49 50 51 52 53 54 55 =] 17 Percussive Organ
56 57 58 59 60 61 62 63

= 18 Rock Organ
64 65 66 67 68 69 70 71 —
n . 74 % % 7 » » ] 19 Church Organ
80 81 82 83 84 85 £ 87 g | 20 Reed Organ
88 89 90 91 92 93 94 95 =

a 21 Accordian
9% 97 98 Ll 100 101 102 103
04 105 106 107 108 09 110 111 ] 22 Harmonica
112 13 114 115 116 17 118 119 o 53 Tango Accordian

v
120 121 122 123 124 125 126 127 v
\ J \ J

Step 3: Click the tone number to select and cancel.
For example: select the tone NO.16/17/18/19/20.

Step 4: Click “FullMode” to display the full sound name corresponding to the tone as shown on
the right of the figure above.

Step 5: The selectable instrument types are displayed by their type.
+ Step 6: Switch to the “SimpleMode” interface as shown on the left of the figure above.
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Perc Perc ~ ~ Perc R —

=

9 10 11 12 13 14 15 16 9 10 11 12 13 14 15 16 9 10 11 12 13 14 15 16
17 18 19 20 21 2 B 24 17 18 19 2 21 2 =B - 17 18 19 20 21 22 23 24
x5 % 7 BB » B 3N R BEEEEEEEAB zszs
3 34 335 % 7 B » o BEEEEREEEEB 3 34 3 "% 3 B ® D
U I I I AEEEEEREEBE 4w B8 @ s % 9w
@ 0 [s1 2 (s3 [s4 [s5 s BEEEEEER 9 0 51 2 53 54 55 s
57 = 9 60 61 62 (63 &4 FEEEEEAEEBEES 57 % 5 6 61 62 63 64
65 6 67 6 69 W 1 72 ....-... 65 66 67 6 6 W 7 72
B M B BT BB B BRABERERE®R oMo B TTOB ™80
81 82 83 84 8 8 87 88 Bl B BB s s o7 = 81 8 83 8 85 8 87 88
8 0 91 92 93 94 5 % 8 90 91 92 3 %4 85 % 8 % 91 s2 3 %4 %5 %

(S \ .

» Step 1: Click “Select” to select all percussions (24~84).
+ Step 2: Click “Cancel” to cancel all the selected percussions.

» Step 3: Click percussion number to select and cancel.
For example: Select the percussion No0.29/30/31/32.

3.3 Sound Configuration
3.3.1 Functional Introduction

.Q O 8§
MIDI | Sound | Effect Sentence

Edit

7~ Loading Sound ~
|Llsl'|gS:lundebvaries 'I Replace Document 8 Adjust Volume: + -]

FileSize Audition

1278 KB

|
[ | ] |
[ | [ ] |

Order FileName Lenght(s Format Volume

1 WaveMusicl.wav 14.8 16-bit

T

=
|
|

+ Step 1: Click “Sound”.

+ Step 2: Click “+” to load the WAV file into the project.

» Step 3: Click “-” to delete the WAV file.

» Step 4: Set the compression format (PCM 8-bit/12-bit/16-bit).
* Step 5: Adjust the volume (1~15).

 Step 6: Click the icon to play the voice WAV through the computer.
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» Step 7: Click “Replace Document” to replace the WAV file in the project.
» Step 8: Click “+” or “-” to adjust the volume of all WAV files.

3.4 Sound Effect Configuration
3.4.1 Functional Introduction

"m0 S
MIDI  SoUnd) Effect |Sentence

Edit

~ - Loading Effect ~
o I o | % ST ———
+/- |Order FileName Lenght(s Format FileSize Audition
: 6
- 1 WaveMusicl.wav 14.8 165t 1278 KB
2| | | |
\ v

» Step 1: Click “Effect”.

+ Step 2: Click “+” to load the WAV file into the project.

» Step 3: Click “-” to delete the WAV file.

+ Step 4: Set the compression format (PCM 8-bit/12-bit/16-bit).

* Step 5: Adjust the volume (1~15).

+ Step 6: Click the icon to play the voice WAV through the computer.

» Step 7: Click “Replace Document” to replace the WAV file in the project.
+ Step 8: Click “+” or “-” to adjust the volume of all WAV files.
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3.5 Sentence Configuration

3.5.1 Functional Introduction 1

g (g S
MIDI  Sound Effect| Sentence

Edit

Sentence

— E’ Sentence0 _—
Funtion  Setting Setting

Audition

| T T ©

:

EPCIEP— ]| - D - e || e

3 Play Effect  ~ morning_notification_16k.w -

[IC]

|
|

[ LT
|

» Step 1: Click “Sentence”.

+ Step 2: Click “+” to add a new sentence.

» Step 3: Click “-” to delete the sentence.

+ Step 4: Select the Sentence0 to edit the playing contents of Sentence0.
* Step 5: Add an New action.

+ Step 6: Delete an action.

» Step 7: Edit the action and select “Play Voice/Play Effect/Mute”.

+ Step 8: Set the voice, effect sound or mute time.

» Step 9: Click the icon to play the sentence sound through the computer.

3.5.2 Functional Introduction 2

Sentence ~
Funtion Setting
Copy I I I SoundName | Lenght
Modify Copy 1 Sentence( 12.7s

el o | -

Sead'ﬁ>| Copy 3 Sentence1(1) 11.1s

Finist

« Step 1: Copy sentence.

» Step 2: Click the button to copy Sentencel.

+ Step 3: Automatically insert the copied Sentence (Sentencel(1)).
 Step 4: Click “Finish” to finish editing.
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Sentence -
Funtion Setting
Copy I ’ I SoundName l Lenght
B[ :
= :
= '
I :
» Step 1: Modify the sentence name.
» Step 2: Modify the sentence name.
» Step 3: Click “Finish” to finish editing.
Sentence -
Funtion Setting
Copy I | | SoundName l Lenght
Modify Insert 1 Sentence0 12.7s

[} |Insert Insert 2 Sentencel 11.1s

Selda Insert 3 Sentence2-1 il.1s
-~ Sente!e -

Copy SoundName Lenght

Modify . Insert 1 Sentence0 12.7s

Insert Insert 2 Sentencel 11.15

Search m 3 Sentence3 0.0s

Insert 4 Sentence2-1 11.1s

» Step 1: Insert sentence.
» Step 2: Click the button to insert the sentence.
» Step 3: Automatically insert an empty sentence (Sentence3).

» Step 4: Click “Finish” to finish editing.
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Sentence

fert 2o,
Funtion  Setting
Copy I I I SoundName I Lenght
Modify - EH 12.7s .
I
+ Serach X
I‘Sentenceﬂ | E> . ’

Step 1: Search sentence.

Step 2: Enter the sentence name.

Step 3: Click to search for the Sentence0.
Step 4: Find the Sentence0.

Step 1: Insert sentence action.

Step 4: Click “Finish” to finish editing.

- Sentencel -
Setting
Auditi
foen I I I Action Parameter
>
@ Insert || 1 Play Effect v morning_notification_16k.w
Funtion Finish |
Insert |
~ Sentencel -
Setting
Auditi
Heten I I I Action | Parameter
»
m 1 ||Playvoce v | [BBARMEIE _tskwav v
Funtion Insert 2 :Plav Effect v :umig_mﬁﬁcaﬁm_lﬁk.w v
lnsertE’ Finich

Step 2: Click the button to insert a sentence action.

Step 3: Automatically insert a “Play Voice” action.
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3.6 Base Settings

|7 OO0 §

Base MIDI Sound Effect Sentence
Setting

Setting Edit

When the project uses the HT32F0006/HT32F61355/HT32F61356/HT32F61357 MCU, the basic
setting page is as follows:

—_

B~ W

=~ ' 0
Audio Qutput Tone Setting
DAC
n | Bank0 |E\fT-Es I
[] 12SDAC
Bank1 select Bytes
— Bank2 select Bytes
MIDI Interface
Bank3 select Bytes
[0 uarT
Memory use: %
i=:} I I
VID |0x04D% -

PID |0x3008

[0 app update Funtion

Size; 1 Mbits

. DAC: The default function.
. Select “I2S DAC” to enable 12S DAC function.

The jumper on the development board can be switched to 12S to play through the 12S DAC.

. UART: Select “UART” to receive MIDI information via UART. Cancel it to disable this function.
. USB: Select “USB” to receive MIDI information via USB. Cancel it to disable this function.

Provide the VID and PID for user modification.

. APP Update Function: Select it to enable this function and cancel it to disable the function.

Size: Set the size of the APP’s updatable user MIDI music capacity.

. Tone setting: select tone in Bank0 by default.
. Bank1-3: Select it to add tone data. The tone source is determined by the R Bank value in the

program file.

Note: The Audio data (.bin) must first be compiled to enable this function. Refer to Section 3.7 for
the detailed steps for Audio data compilation.

. Memory use: Show how much Data Flash ROM has been used.

Rev. 1.20
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When the project uses the HT32F61244/HT32F61245 MCU, the basic setting page is as follows:

Audio Output Tone Seting
DAC
o J I ]
125 DAC
Bank1 select Bytes
MIDI Interface
O uarT
U8 q I Memory use: ‘ |% I

[J APPUpdate Funtion

Size: 1 Mbits

—_

. DAC: The default function.

. 12S DAC: Not selected by default.

. UART: Select “UART” to receive MIDI information via UART. Cancel it to disable this function.
. USB: Not selected by default.

W\ AW N

. APP Update Function: Select it to enable this function and cancel it to disable the function.
Size: Set the size of the APP’s updatable user MIDI music capacity.
6. Tone setting: select tone in Bank0 by default.

7. Bank1-3: Select it to add tone data. The tone source is determined by the R Bank value in the
program file.

Note: The Audio data (.bin) must first be compiled to enable this function. Refer to Section 3.7 for
the detailed steps for Audio data compilation.

8. Memory use: Show how much Data Flash ROM has been used.

3.7 Compile the program and Audio data

-

4 | ) & | 7| Audio Workshop

Home(H) M
Jzme[@ A 0w s [

New(N) Base MIDI Sound Effect Sentence ||Compile.Bin||] Compile.Hex
Setting N
Proj Setting Edit Audio Data Compile

* Step 1: Ensure that the “Base Setting/MIDI/Sound/Effect/Sentence” configurations have all been
completed.

 Step 2: Click the icon to compile Audio data (.bin).
 Step 3: Click the icon to compile the program file (.hex) and the Keil project.
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3.8 Download Function

DownLoad Audio Data

Download.Hex

sl
‘ |Download| e Dcm =
-’ Download " "
| e pa B Download Audio Data

N

OPen and Download .Bin 3
OPen and Download .Hex
Download Bin(e-Link32 Pro)

Download Hex{e-Link32 Pro} m

* Step 1: Click “Download”.

» Step 2: Select the download action.
1: Download .Bin in the project.
2: Download .Hex in the project.
3: Open and download .Bin.
4: Open and download .Hex.
5: Use e-link32 Pro to download the bin

file in the project.

6: Use e-1ink32 Pro to download the hex file in the project.
Note: Refer to Appendix 6.2 section for e-link32 Pro connection method.

» Step 3: When the download progress reaches 100%, the download has completed.

3.9 Open a Project

Users can open or switch to the Audio project by clicking “Open”.

J21 0 & | = Audio Workshop

Home(H)
5 Open (0) Ve
P hiO 0 S
| Save (S)
New(N) Base MIDI Sound Effect Sentence
Setting
Project Setting Edit
J7 Open X
L v A4 » ThisPC > OS(C:) » AudioProject] v [J] Search AudioProjectl L
QOrganize ~ New folder =~ M @
Name - Date modified Type Size
s Quick access
Encode 11/24/20. File folder
@ OneDrive Program 8 File folder
3 This PC 1 Sound 1 File folder
2 | | AudioProjectl.awp 11/24/2020 2:20 PM AWP File 1KB
= IMATION HQT (F2)
& Network
File name: | AudioProjectl.awp v | |File(*.awp) ~
3 I

|

C\udioProject!\ |
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+ Step 1: Click “Open”.

* Step 2: Select the project “xxxx.awp” to be opened (the last saved project path is used

automatically by default), such as AudioProject1.awp.

» Step 3: Click “Open” to enter the operating interface, which means the project has been opened

successfully.

+ Step 4: When opening the project, the project path is shown in the information field at the bottom

of the interface.

4. Tone Editing Function

For the HT32F61355/HT32F61356/HT32F61357 and HT32F0006 devices, the Audio Workshop
provides a tone editing function, using which tone parameters can be modified or replaced with

customized tones.

Multiple tone projects can be created under an Audio Workshop project. The following shows the

correct steps.

4.1 Create a New Project

Click “Audio Tuning Tool” on the main interface of Audio Workshop to start the tone editing

function interface, as shown in the following figure.

L4 | & I 7| Audio Workshop - HT32F0006

- x

BSlEal Homery

English - @

- o1
j [Z5/ Open (0) ° Vn ‘:f‘o ‘)) S ||u 5Pi Flash WAV editor
Il Save (5) e 128M bits MIDI editor
New(N) Base  MIDI Sound Effect Sentence CompileBin CompileHex Download N . Audio y
Setting s L External M ¢ | tuning Tool Soundfront editor
Project Setting Edit Audio Data Compile Download Audio Data ernal professional software
o x
Enigh  +|@
en
L O 0N o < select midiout
New S Lo
Project
Project ToneAdjust DrumAdjust ToneReplace Funtion Setting
message prompt
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Enligh ~|@

5 m oy 3¢ select midiout
=0— Lo
ToneAdjust DrumAdjust ToneReplace Funtion Setting
NewProject - ] X
ProjectName:
SF2_projecti3 I

ProjectDirectory:
C:\Audio0006_0526Test\Program\MUSIC e I

ToneLibrary(* sf2)Path:
bryfan\Desktop\HT32F61 24x\2.5W_t02nd_61-62.57] [ .. I

—csp e
» Step 1: Click “New Project”.

» Step 2: Set the tone project name.

» Step 3: Set the tone project path by using the default path.
+ Step 4: Set the tone library (*.sf2) path to load.

After the tone library has been loaded, it will enter the tone editing interface as shown in the
following figure.

i Home Enligh v @

j 1 Open
= H Save % m Ea 3C select midiOut
Project
Project ToneAdjust DrumAdjust ToneReplace Funtion Setting
Select Tone Adjust Tone0
@) First Group Second Group
A
IL” : H - | - | : | : | TrimMode Save A Save B Update A | | Update B | |Update Paran
(e [ 7 J[e ][ J[w][n]
| | | o
| 18 || 19 I| 20 | 21 | 22 | 23 |
| 24 || 25 ]| 26 | 27 | 28 | 29 | Decay o S '_.7 15
|30||3T]|32 |35| 34| 35| . ) o 5 5 =
IENERIENENERER st I
| 42 || 43 H 44 | 45 | 46 | 47 | Release 0 8.8 15
|48||49]|SD |5||.52| 53| 0.0
IENERIERNERENER sl [ H
| 60 || 61 H 62 | 63 | 64 | 65 | Initvol o] 351 63
[ ) o] (o o] o] oo I 3
S ———— —
C1 v~
Velocity
100 |4

C\Audic\Program\MUSIC\SF2_project1 Create success!
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4.2 Select MidiOut Device

[ |je. Eigh - |@

j £ Open 1
o5 o
T e o= Ul (5]
Project
Project ToneAdjust DrumAdijust ToneReplace Funtion Setting
Select Tone Adjust Tone0
(@) First Group O Second Group

TrimMode || saved || Soved ||Update || Update 8 | [Update Poran

=N

]I}

]I
B
g

SelectMidiOut - [m} x 15_15 15

=
e
[
&

MidiOut device: 5 7

Microsoft GS \Vavelaﬁe Synth

=[]
EREE
=[]«

USE DEVICE 15
8.8
e — | 15
[aaHAg 50|[5|H51 53| 9.0

58 II SustsinLevel |0 15

InitVel

=]

=[]

=[]
g

2

Zoom 0 3

N c1 -
Velocity
100 |4

C\Adic0006_0526Test\Program\MUSIC\SF2_project13 Create success!

» Step 1: Select MidiOut device.

» Step 2: Select “USB DEVICE”.
First ensure that the PC USB interface is connected to the USB_A interface on the development
board.

* Step 3: When the setting has completed, a “MidiOut USB DEVICE Connect” message will
appear and then click “OK”.

3|

MidiOut USB DEVICE Connect.

4.3 Tone Parameter Adjustment

This function provides tone parameter “coarse” and “trim” adjustment modes. The tone parameters
being adjusted can be transmitted to the development board without programming and the adjusted
effect can be heard immediately.

* Tone coarse adjustment: The parameters of all tone samples within the tone are adjusted together

+ Tone trim adjustment: The parameters can be adjusted for individual tone samples within the tone
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4.3.1 Tone Coarse Adjustment

Audio Tuning Tool C\Audio0006_0526Test\Program\MUSICYSF2_project] 3\ - o x
Enligh | @
’Ul [y 3¢ select midiOut
Lo
DrumAdjust ToneReplace Funtion Setting

E’ Adjust Tone0

@ First Group ) Second Group |

=
>

TrimMode | Save A ] Save B HUpdete A ] ‘ Update B | .Update Paran

ﬂ Attack 0 T

Decay 0 had 15

@
-
"
S

~
w
=
w
a

@
o
[
8
~
o
I
e
[

s || g
‘N
o
&
]
‘N
y
o
]
"
]

Sustain 0 15

&
b
]
&8
w
b
B
E=]
&

s

™~
s
&
s
bl
i
@
s
<]

Release o 15

w
et}

SR

52
T ' Sustain Level | 0 15

54 ss || s6 || 57 S8 59

60 61 62 || 63 64 65 Initviol o] 351 63

56 57 68 || e 70 1|y o 0

Zoom 0 3
— — .

Cc1~
Velocity
100 |§

C\AudioD006_0526Test\Program\MUSIC\SF2_project13 Create success!

* Step 1: Click “ToneAdjust”.
» Step 2: Select the tone number (0~127).
» Step 3: The interface displays the selected tone number.

» Step 4: Select the first or second group of tones The loaded tone library (*.sf2) requires the
second group of tones before this group is selected to modify the parameters. If it does not exist,
the Second Group option cannot be selected.

» Step 5: Set the tone parameters:
Provide parameters (Attack/Decay/Sustain/Release/Sustain Level/InitVol/Zoom) to be adjusted.

+ Step 6: Save the tone parameters.

4.3.2 Tone Trim Adjustment

Adjust Tone0  =———— ————————  Adjust Tone0
(@ First Group. Second Group ® First Group Second Group
w TrimMode | SaveA |[ Saves |[Usdate A|[Update 8] [Update Paran 8 oar<ctiode|| saven ] ‘ SaveB ] | Update A ‘ | Update B ‘ lUpds(e Paran
[ERT 15
Racs Ll > Y 0 alliE
5_ 7 D3%-B3 3 -
Decay 0 il 15 i Decay [ 1 15
5.5 N
0 15 F4-Gar 5
i * awsn  [6] — 4 =
- - 6.6 . A4 - pdz -
case
Be-C= Release 0 N 15
0_0 -D5# o
Sustain Level Q 15 D5-D5 0
£5- G SustainLevel [0] [ 15
3_5 e
Initvol o °g 63 5% - AS# z
9 o 85 D62 InitVol o] 41 63
0 3 W
Zeem u £6- 66% 0
e| zoom 0 3
AR -RA

» Step 1: Click “TrimMode” to switch to the tone trim adjustment mode.

 Step 2: Display and select a tone sample (WAV) within the tone.
For example, select the “C0-D3” sample within the tone 0.
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For example, set the tone parameters of the tone 0 “C0-D3” sample.

+ Step 4: Switch back to tone coarse adjustment mode.

4.3.3 Debug ADSR Parameters

+ Step 3: Set the tone parameters (Attack/Decay/Sustain/Release/Sustain Level/InitVol/Zoom).

Adjust Tone0O
I‘§JI up eco n B
TrimMode | Save A I Save B I Update A I Update B ||Upda‘te Paran
15_15
Attack 0 | 15
3 7
Decay 0 —J 15
5_5
Sustain 0 15
g _8
Release 0 15
0_0
Sustain Level |0 15
3_5
InitVol 0 I 63
0_0
Zoom 0 3
Adjust Tone0
O} Fin () Second Group
CoarseMode I Save A I Save B | | Update A | l Update B | |Update Paran
ey
ParamA:\‘
Group1:
c-ps % StartMote Endnote Attack Decay Sustain Release SustainLevel PAN InitVol Zoom
D3%. B3 cO DI 15 5 5 8 0 0 5 0
D3# B3 15 5 5 8 o 0 4 0
C4-E4 c4 E4 15 5 5 8 ] 0 4 0
F4 G4 15 5 5 8 0 0 4 0
Fa-Ge® AL A4 15 5 5 8 0 0 4 0
Ad - Ads B4 CS% 15 5 5 8 0 0 4 0
D5 D5# 15 T 5 8 o 0 4 0
B4-C5# E5 G5 15 7 5 8 (] 0 4 0
G52  AS# 15 7 5 8 0 0 4 0
Ds-D5= B5 D6¥ 15 7 5 8 0 0 4 0
ES - G5 E6 Ge# 15 7 5 8 0 0 3 0
A B6 15 T 5 8 o 0 4 0
G5% - AS# c7 D7 15 7 5 8 0 0 4 0
N D7 F7# 15 7 5 8 0 0 4 0
E5-De= G7 AT# 15 L = 8 o 0 4 0
E6 - GB#® B7 E8 15 7 5 8 0 0 4 0
v F& G10 15 T 5 8 o 0 4 0
AA-PRA
Group2:
StartMote Endnote Attack Decay Sustain Release SustainLevel PAN InitVol Zoom
C5# D5 15 7 5 8 0 0 4 0
B5 Do# 15 T 5 8 o 0 4 0
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1. Save A: Store the current ADSR parameter to parameter A.
2. Save B: Store the current ADSR parameter to parameter B.
The saved the parameters A/B can be used to quickly compare the parameter differences.
3. Update A: Send parameter A to the development board.
4. Update B: Send parameter B to the development board.
5. Update Param: Send the current ADSR parameters to the development board.

6. Display the parameters saved by parameter A/B (hover the cursor over “Save A/B”).

X

Midi send succeed.

7. When “Update Param/Update A/Update B” are updated successfully.

Note: Confirm the PC USB connection to the development board USB_A before updating the

P
T =

8. Keyboard (Tone coarse adjustment): Display the 88Key range and click the keyboard to test the

tone sound effect.

9. Keyboard (Tone trim adjustment): Display the musical note range of the wav samples of the tone.

Click the keyboard on the screen to test the tone sound effect.

10. Adjust keyboard pronunciation velocity (0~127).

Note: 1. After debugging the tone parameter effects, the adjusted tones should be replaced into the
system tone library using the “Replace” function. Use the “Compile.Bin” and “Compile.Hex”
functions of the Audio Workshop to generate the bin and hex files, which are downloaded
to the development board using the “Download” function. After this, the adjusted tones can

be called normally.
2. Confirm the PC USB connection to the development board USB_A before updating the

parameters.
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4.4 Drum Parameter Adjustment

4.4.1 Debug the ADSR Parameters

Audie Tuning Toel ChAudio\Program\MUSIC\SF2_projectl’ - [m} x
ﬁ Home Enligh ~ @
7 D [ Open o =R
= Ul 2 select midiOut
Prl:::ject wa
Project ToneAdjust DrumAdijust ToneReplace Funtion Setting
Select Drum E’Adjust Drum26
10 1 12 3 4 |A
16 1 18 9 20 E’ Attack 0 B 15
ERIERNERNERNERE =y 2 L i
[os |[se |[ 5 |[ 3 |[ o || = sussin [0 5 s
[30 |[ a0 |[ & || a2 |[ a5 || @ . 5 :
(e | [e o] a][= ][5 e ‘
IERENERNRENERER ) (@) T 15
IEREIEREINERNEE ‘ p
[o3 ][ ea |[ 65 |[ 68 |[ 67 |] 68 fnitvel L =
IERIERERERIERE - a1 & 3
(ol e | ] [ ] (] [ ], '
Loop

=
baadh b el b e

+ Step 1: Click the “DrumAdjust” icon on the interface.

il

DrumAdijust

1|
|
]
— ]
]
— |
— |
e —

=)

+ Step 2: Select the drum number with the range of 9 to 96.

» Step 3: Display the selected drum number using the interface.

» Step 4: Set the drum parameters:

Provide the parameters (Attack/Decay/Sustain/Release/Sustain Level/InitVol/Zoom) to adjust.

* Step 5: Show whether the drum has a Loop:

A tick indicates that there is a Loop, in this case there is no Loop.

» Step 6: Send the current ADSR parameters to the development board.

» Step 7: Save the drum parameters.

» Step 8: Click the keyboard on the screen to test the current drum sound effect.

Note: 1. After debugging the drum parameter effects, the adjusted drums should be replaced
into the system tone library using the “Replace” function. Use the “Compile.Bin” and
“Compile.Hex” functions of the Audio Workshop to generate the bin and hex files, which
are downloaded to the development board using the “Download” function. After this, the
adjusted drums can be called normally.

2. Confirm the PC USB connection to the development board USB_A before updating the
parameters.
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4.5 Tone Replacement

 Tone library replacement: Replace the system tone library (all tones) with the user tone library (all

tones).

* Individual tone replacement: replace the individual user tone or drum.

4.5.1 Tone Library Replacement

udio Tuning Tool C:\Audio\Program\MUSIC\SF2_projectT\

=

r @

Enligh

3¢ select midiOut

Funtion Setting

(=l
i

ToneReplace

Home

iy

DrumAdjust

o0—
==

£ 0pen
H Save

0
Mew
Project

ToneAdjust

Project

Drum

T
e T
|
$2000paE0as
TR
R

Tone

el e e
BEAEERRRERTE
NEAUERRREEYE
ol el ==
NEEERRNRRNEY
=Ll =
el ] =

SelectAl

MaxTonelibrarySize
722 KB (739,840 Bytes)

Recover

Replace Choosed Tone and Bulid New ToneLibrary

ToneReplace

5 (S | S | S | S || |

= e ————

(]
=)= SB[ F|S||R|A||B||=|| R
SR A g% |[FR]|[B|R]|R
CHii INRIRCRTEA R el
< >
e || 2R||R|F||F||2|R]|S||B]| 22
(SN2 Q)R F||S)|R||B)|B|[2] =
(=2 Q|F)|B||¢)|R||8||B|[F]

O E———— e e

c

e o | 2= IS B||9|N]| B8] 2]

MaxTonelLibrarySize
722 KB (739,840 Bytes)

EWrepiace] [Recover]

Replace Choosed Tone and Bulid New ToneLibrary

+ Step 1: Click “ToneReplace” on the interface.

» Step 2: Click “SelectAll” for all tones and percussions to be selected (shown in blue).

+ Step 3: Click “Replace”, then a window as shown below will appear.
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ReplaceTonelibrary — O X
~
ProjectDirectory:
\C:\Audioprojecﬂ\Program\MUSlq ‘ [.
=
J

Replace

A .
%,+ Replacing

Step 4: Set the replaceable Audio Workshop project path and use the default path.

Step 5: Click “OK” to start the tone and drum data replacement. A 100% indication means the

replacement has completed.

Step 6: When the replacement has completed, the interface will estimate the maximum resource
(SPI Flash ROM capacity) used after the tone replacement.

Step 7: Click “Recover” to restore the default system tone library.

Tone Drum
o0 ] 2] [0 ) 5 = [
ol Col Lo ol bl e [ ] ][] [ ][] [»
Dl o] fwe]fnl[w]lwo]la] n | [2][=][=][5[=]
[2 [z ][=][2][=][=][2z] [z J[2s J[ 2 [[s0 ][ & |[2]
[28 |[ 2 |[s0 |[ & |[2 ][ ][] ERENENERIENEY
IERERERENENENEE L3 |[o|[«a|[«]|[s]|[«]
[22 |[as J[[ae [[[ss [[s |[ &7 ][ s8] [os | [ J[# J[s ][ ][]
[# |[s0 |[s0 |[s2[s8 ][ |[s] IERENENENENEN
[ss |[ 57 |[s8|[se |[e0|[& |[&] 57 ][5 s J[oo J[&n ][ e2]
[[6s |[ee |[65 |[66 |[ 67 |[8][& | (e |[e J[es J[es ][ 67 ][]
IENERIENENENEEES IENIENENENENEE
[77 ][ 78 |[ 70 |[ 80 ][ & |[ 8 |[ 8] [ ])[m][7][ms][m ][]
m MaxToneLibrarySize
Replace Choosed Tone and Bulid New ToneLibrary 3696 KB (3,785,216 Bytes)
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4.5.2 Individual Tone Replacement

Audio Tuning Tool CA\Audic\Program\MUSIC\SF2_project!\ - [u] %
Home Enligh v i@

£ Open
Ij s 2 [myY 3 select midiOut
=0
T, 1o
Project
Project ToneAdjust DrumAdjust ‘oneReplacd Funtion Setting

Tone Drum

>
) b

@

@
I
o
S

1
o
o
5

&

el el 1]« EIE

3
Pl

14
w
<]

EOEEEE0E aEE

w

oo [ 1 -

.\‘
=
~
&
~
@
=
B

EERESEEAEET
R
BB
£300u03g0as:

e
T

-

I8 -

H
=1
4

o
i}

B
B

-

e e

E] Recover MaxTonelibrarySize
Replace Choosed Tone and Bulid New ToneLibrary 722 KB (739,840 Bytes)

ToneReplace

» Step 1: Click “ToneReplace” on the interface.

+ Step 2: Select the tone and drum number to replace (If selected, it appears in blue).
For example: select the tones No.0/1/2/3/4/5/6/11/12/13/14/15/16/17, and the drums No.26/27/28.
In addition to single-clicking the tone number, the “Shift” key can be used to select more than
one tone at a time.

For example: tone (0 “Shift” 6, 11 “Shift” 13, 14 “Shift” 17), drum (26 “Shift” 28).

+ Step 3: Click “Replace”, then a window as shown below will appear.

ReplaceTonelibrary - O X
.
ProjectDirectory:
|C\AudioProject1\Program\MUSI(] ] .

s [

Replace

-:' - Replacing

» Step 4: Set the replaceable Audio Workshop project path and just use the default path.
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» Step 5: Click “OK” to start the tone and drum data replacement. An indication of 100% means

the replacement has completed.

« Step 6: When the replacement has completed, the interface will estimate the maximum resource

(SPI Flash ROM capacity) used after the tone replacement.

» Step 7: Click “Recover” to restore the default system tone library.
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» Step 8: The replaced tones will be displayed on the “ToneAdjust” and “DrumAdjust” interfaces

synchronously.
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4.6 Open a Project

Users can open or switch to a tone project by clicking “Open”.

Audio Tuning Tool C:\AudioProject1\Program\MUSIC\SF2_project2\

o m [
= La
Project ToneAdjust DrumAdijust ToneReplace
Open x
« v 4 > ThisPC » 0S(C:) > AudioProject! > Program » MUSIC v o Search MUSIC p
Organize ¥ New folder ==+ [N o
Name . Date modified Type Size
> 7 Quick access
DataPocl 9/24/2020 3:28 PM File folder
> @ OneDrive DataPool_preset 8/19/2020 10:09 AM File folder
9/24/2020 3:28 PN
s Wl ThicpC DataPool_SF2 9/24/2020 3:28 PM File folder
idi 9/22/2020 5:51 PM File folder
> = |MATIO” SF2_project 9/30/2020 9:13 AM File folder
8/19/2020 10:06 AM
N d Network . Source 8/1 20 10:06 AM File folder
|| demo_tone_list 11/ 1:44 PM Text Document 1KB
File name: vl Project Files (*.txt) v
Open X
€« v 4 <« AudioProjectl » Program » MUSIC > SF2_projectl v O Search SF2_project1 »
Organize « New folder = -« [ 0
Name Date modified Type Size
s Quick ac
| ADSR 9/30/2020 9:13 AM Text Document 76 KB
@ OneDrive 1] ConsoleToFile 9/24/2020 4:02 PM Text Document 10KB
— e 5] Text 9/24/2020 4:02 PM Text Document 20KB
== IMATION HQT (F)
ﬂ Network
File name: | ADSR ~| | Project Files (*.txt) ~

* Step 1: Click “Open” on the interface.
» Step 2: Select the tone project to be opened.
» Step 3: Select “ADSR.txt” in this directory.

+ Step 4: Click “Open” to enter the operating interface, as shown below, which indicates the project
opening has completed.
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Audio Tuning TocI C:\Audio0006_0526Test\Program\MUSIC\SF2_project13\ - [m] X
S e Enligh v |@
j fid Open
%~ [my ¢ select midiOut
< -0
T e o= m o
Project
Project ToneAdjust DrumAdjust ToneReplace Funtion Setting
Select Tone Adjust Tone0
@ First Group ) Second Group
(2 ][ = 1[4« ][5 Ig
Trimiode |[ Savea |[ Save® |[Update a|[ Update & |[Update Paran
8 9 10 11
u |5 J[ee ][ 7]

1515
1

Astarl [+] 5

» After opening the project, the project path will be displayed in the title bar as shown above

* The operating interface will show: the tone parameters, drum parameters, previous tone

replacement information

5. Function Library Description

5.1 Play Functions

Functions Description
void L_Audio_Init(void) Initialisation setting
void L_Audio_Play(u8 audio_type, u32 index) |Play (MIDI/Sound/Effect)
void L_Audio_Stop(void) Stop playing all sounds
void L_Midi_Stop(void) Stop playing MIDI
void L_Sntnc_Main_Loop(void) Main loop sentence processing
void L_Sntnc_Play(u32 index) Play sentence
void L_Sntnc_Stop(void) Stop playing sentence
EventStatus L_Midi_Finish(void) Determine if the MIDI has finished playing
EventStatus L_Audio_Finish(void) Determine if the sound/effect have finished playing
void L_Audio_Vol(u8 volume) Volume setting

5.1.1 Initialisation Function

L_Audio_lInit()
Description: Initialise the parameters Clock/Timer/QSPI/MIDI Engine/DAC/Volume and so on.

5.1.2 Play Functions (User function)

L_Audio_Play(audio_type, index)
Description: Play MIDI/Sound/Effect

Parameter:
audio type:
¢ midi_type: MIDI
¢ _voice_type: Sound
¢ _sound type: Effect
index: What track (starting with 1)

For example:
L Audio Play(c midi type, 2); // Play the second midi
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L_Audio_Stop()
Description: Stop playing the MIDI and stop all sounds that are playing

L_Midi_Stop()
Description: Stop playing the MIDI and stop all MIDI sounds that are playing

L_Sntnc_Main_Loop()

Description: To use the play sentence function, add this function to the while(1) in the main loop
main()

L_Sntnc_Play(index)
Description: Play sentence

Parameter:
Index: Which sentence (starting with 1)

For example:
L Sntnc Play(2); // Play the second sentence

L_Sntnc_Stop()

Description: stop playing the sentence

5.1.3 Volume Setting Function - User function

L_Audio_Vol(volume)

Parameter:
Volume: 0~15.
0 represents mute, 1~15 represents the volume from small to large.

Example:
L Audio Vol(8); // Set the volume to value 8

5.1.4 Play Status Function

EventStatus L_Audio_Finish()

The return value:
ENABLE: Sound/effect play has been implemented
DISABLE: Sound/effect play has not completed

EventStatus L_Midi_Finish()

The return value:
ENABLE: MIDI play has been implemented
DISABLE: MIDI play has not completed

5.2 Effect Functions

Functions Description
void _ L_Set_PadelSlop(u8 sloppadel) Sustain Pedal
void __L_Set_Pitch_Bend(u8 r_level) Pitch Band
void __L_Set_Vib(u8 r_level) Vibrato
void __ L _dec_Tempo() MIDI tempo decrease
void __L_inc_Tempo() MIDI tempo increase
void __L_normal_Tempo() MIDI returns to normal tempo
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Functions Description
void _ L_Set_Tempo1(u16 r_tempo) Set MIDI tempo
void __L_Limit_Relase(u8 level) Quickly turn off the sound

5.2.1 Effect Functions

__ L Set_PadelSlop(u8 sloppadel)

Parameter:
Sloppadel: 0~8.
8 represents the sustain pedal off. The smaller this value, the longer the sustain continues

For example:
_ L Set PadelSlop(8); // turn off the sustain pedal

__L_Set_Pitch_Bend(r_level)
Parameter:
r_level: 0~255
0~100: The pitch goes up, 100 for 2 semitones
255~156: The pitch goes down, 156 for low 2 semitones.

For example:
L Set Pitch Bend (-50); // go down a semitone
L Set Pitch Bend (50); // go up a semitone

__ L Set_Vib(r_level)
Parameter:
r_level: 0~4
Vibrato sets the r_level value to control the dither range, the r-level is in units of 5 cents.
For example: If r_level=1, the vibrato jitters 5 cents. If r_level=2, the vibrato jitters 10 cents.

For example:
L Set Vib (4); // the vibrato jitters 20 cents

__L_dec_Tempo()
Description: MIDI tempo decreases by 1 beat, the range is 30~280 beats per minute.

_ L _inc_Tempo()

Description: MIDI tempo increases by 1 beat, the range is 30~280 beats per minute.

__L_normal_Tempo()

Description: MIDI returns to normal tempo, the range is 30~280 beats per minute.

__L_Set_Tempo1(u16 r_tempo)
Description: Set MIDI tempo, the r_tempo range is from 30 to 280.

For example:
L Set Tempol (80); // MIDI tempo of 80
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__L_Limit_Relase(u8 level)

Description: Quickly turn off the sound which is effective for the sound being played.

Parameter:

Level: 1~7. Here 7 represents the residual sound that closes the quickest while 1 represents

that the residual sound that closes the slowest.

For example:
__ L Limit Relase (4);

5.3 System Functions

Functions

Description

void __ L Func_Midi_Mute_Control(bool onoff)

MIDI play mute control

void __ L Func_Midi_Pause_Control(bool onoff)

MIDI play pause control

void __L_User_Measure_Finish(void)

Measure function

void _ L User_Beat_Finish(void)

Beat function

void __ L User_Half_Beat_Finish(void)

Half-beat function

u8 r_volume, u16 r_id_delay, u8 r_pan, u8 r_track)

void __ L Note_On(u8r_type, u8 r_def_num, u8 r_keycode,

Note on

void __ L Note_Off(u8 r_id)

Note off

void __L_Midi_NRPN(u32 r_NRPN)

NRPN event output

bool _ L Check_Wave_End()

Check if the channel sound play has
been finished

void __ L Play_Midi(u16 number, E_Midi_Play_Begin_Middle_
Typedf _e_play_begin_middle, E_Midi_Pause_Typedfr_e_pause)

Play MIDI

5.3.1 System Functions

__L_Func_Midi_Mute_Control(bool onoff)

Description: MIDI play mute control. MIDI event time continues.

Parameter:
Bool type:
TRUE mute
FALSE normal

For example:

_ L Func_Midi_Mute (TRUE); // Play mute

__L_Func_Midi_Pause_Control (bool onoff)

Description: MIDI play pause control. The MIDI event time is paused and the sound currently

being played is stopped.

Parameter:
Bool type:
TRUE Pause
FALSE normal

For example:

L Func Midi_Pause Control(TRUE); // Play pause

__L_User_Measure_Finish ()

Description: Function call interface. This allows designers to know that Measure has finished.
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__L_User_Beat_Finish ()

Description: Function call interface. This allows designers to know that Beat has finished.

__L_User_Half_Beat_Finish(void)

Description: Function call interface. This allows designers to know that Half Beat has finished.

__ L Note_On(u8 r_type, u8 r_def_num, u8 r_keycode, u8 r_volume, u16 r_id_delay,
u8 r_pan, u8 r_track)

Description: Note on

Parameter:
r_type: Sound type(c_notekey play, ¢ midi play)
If the sound type is ¢ _notekey play, it requires the corresponding L Note Off to
turn off the sound.
If the sound type is ¢ midi_play, the sound length is r id delayx1/48beat.
r_def num: Tone number
r_keycode: Pitch (0~127)
r_volume: Volume (0~63)
r_id delay: Sound ID and duration
r_pan=0; By default
r_track=0; By default
For example:
The ¢ notekey play represents the key sound but also needs the corresponding close note sound.
If ¢ midi_play, just provide the sound length.
__ L Note On(c_notekey play, 20, 12,0, 1, 0, 0)
The function indicates that the key sound is on and the tone number is 20. The sound pitch
keycode is 12, the maximum volume is 0, and the r_id_delay value of 1 is used to turn off notes.
If the user wants to turn off the sound, turn off the key sound using this function with L Note
Off(1) when the r_id_delay=1
_ L Note On(c_midi_play, 20, 12,0, 1, 0, 0)
This function indicates that this sound will be released after a 1/48 beat. Ar_id delay=1 gives a
sound length of 1/48 beat. If it is 48, then the sound length is 1 beat. Note that the off function is

not required.

__L_Note_Off(u8 r_id)

Description: Note off

Parameter:
r_id: Correspond to the r_id delay inthe L. Note On()

__L_Midi_NRPN(u32 r_NRPN)
Description: Function call interface. NRPN is converted by the transfer converter program.
The complete midi NRPN event should contain 0x6/x26/0x62/0x63.

__ L Check_Wave_End()
Description: Check if the channel sound play has been finished.
Return value:

TRUE: Finished.
FALSE: There still exists a sound in the channel.
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void __L_Play_Midi(u16 number, E_Midi_Play_Begin_Middle_Typedf r_e_play_

begin_middle, E_Midi_Pause_Typedf r_e_pause)
Description: play midi
Parameter:
Number: midi number
r e play begin middle=c _enum midi play begin; By default
r e pause=c_enum_midi_not pause; Return value by default

For example:
_ L Play Midi(0,c_enum_midi play begin,c_enum midi not pause)
This sentence plays the first MIDI which has been added to the workshop.

5.4 Other Descriptions

e MIDI IN Event
The USB MIDI and workshop can be selected simultaneously by default.

#define USB_MIDI_ENABLE (1)
Support usb midi standard input. USB midi support for command and transformation.

The support command table is as follows.

USB midi in Convert
Note off(8X) \Y V
Note on(9X) Vv \%
Aftertouch(AX) X X
Volume( 7)) \Y V
PAN(A) \ \
Controller(BX) Padel(40) \Y \Y,
NRPN(6/26/62/63) X \
All soundoff(78) \Y \Y
Program Change(Cx) \Y \Y,
Channel Pressure(Dx) X X
Pitch Wheel(Ex) \ \
End of Track(2F) X \%
Meta message(Fx) Time Signature(58) X \%
Tempo(51) X V

* MIDI total ticks played and the tick currently played.
_ midi total tick: total ticks
_ midi_current_tick: the current tick

* When using the remaining space
When the user needs to use the remaining external Flash memory capacity, check the “APP
Update” function. The capacity is 1Mbits by default, which is the amount of user MIDI music to
be stored.
unsigned long const ¢_addr user midi_table=0xcf000;
// The starting address of MIDI music is in word format
unsigned long const ¢_addr_user flash=0xdf000;
// The starting address of data storage is in word format
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6. Appendix

6.1 Program Flow

Program Main Flow

Begin:

( Power On\

4

1. System Initial NVIC/CK/BFTM/MIDL..
USART/12S/USB/Audiol..

2. Function Initial :
Key_Init();
L._Func_Init();
L_Audio_Vol();

Main_|

00p:

y

A

Midi event Decode:
__L._Midi_Decode();

A

Channel Dispose :
__1_channel_dispose();

Sentence Parsing :

L._Sntnc_Main_Loop();

v

USB Event (Midi infout) :

USB_Main_Routine();

y

Key Scan :
L_Func_Key_Scan();

Y

Midi in command Dispose :

L._Midi_In_Dispose():

l

Sleep Dispose :
L _Sleep_ Dispose();

N *2mS
N: Max=4
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Midi Decode

Gﬂdi channel Drucm)
- /

—_—

A J

_ L User 1 4
#Beat()

__L_User_Measure F
mish()

__L_User_Beat Finis
hi)

. _ L_User_Half Beat
alf rhvthm, 7 T Bmsh(y
Half rhythm.? Fimishi)

Yy

L User 2ms Count()

Y

Midi Event process

end midi channel process |
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Midi Event Process

Midi Event process

I 3

NRPN event »call [ Midi NRPN(NRPN) |——»

Note Play event »|call Midi Event Process() —

v

End Midi Event process
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Key Scan

Key process

N
Key press
Y .
> Play or Stop midi play >
Y . >
»(Next midi select
Y
olume up key »|Volume up control >
press
Y
Olumgrgsogm ke »Volume down control >

End key process )4
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6.2 e-link32 Pro Connection

The SWD-10P connector pins on the development board shown in Section 1.3.1 should be connected
to an e-link32 Pro interface. Refer to Appendix 6.4 for detailed SWD-10P connector pin description.
The e-link32 Pro interface description is as follows.

13 5 7 9
1

KHKOOOd

OooD0Oa0n

2 4 6 810
Pin# Description Pin# Description
1 3.3V 2 SWDIO
3 GND 4 SWCLK
5 GND 6 Reserved
7 NC (VCOM_RXD"*) 8 NC (VCOM_TXD™))
9 GND 10 Reset

Note: The Pin7 and Pin8 are VCOM_RXD and VCOM_TXD pins for the e-Link32 Pro, while these
two pins are NC pins for the e-Link32.
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6.3 Data Flash ROM Programming

6.3.1 Open a Programming Project

Mame . Date modified Type Size
Encode File folder
Program File folder
Sound 7 File folder
K2 Audios566 6/17/2022 3:37 PM AWP File 1KB
Name Date modified Type Size
LEVI_LIB B/17/2022 2:25 File folder
MDK_ARMVS 6/17, File folder
MUSIC 6/17/2022 3: File folder
SYS 6/17/2022 2: File folder
USER File folder
[ ht32_ushd_descriptor.c C Source 21KB
[ ht32_usbd_descriptor.h 41 C/C++ Header 3KB
[A ht32_ushd_descriptor_.c 41 C Source 21 KB
ht32_usbd_descriptor_h 7/31/2020 418 PM C/C++ Header 3KB
B ht32fS000_01_it.c 5/31/2022 2:31 PM C Source 11 KB
~
MName Date modified Type Size
flash_main File folder
flash_spi File folder
HT32 File folder
w MDK_ARM_CMSIS-DAP File folder I
2] build_leg Text Document 4 KB
[=] Error Windows Batch File 1KB
|:] fromelf Text Document 2 KB
:.ra ht32_op.s 7/31/2020 418 PM Assembler Source 19KB
f_j HT32F5000c_01_DebugSupport 7/31/2020 4:18 PM Configuration sett... 6 KB
Name Date modified Type Size
HT32 6/17/2022 3:45 PM File folder
_' download_log 12/ 020 2:01 PM Text Document 1 KB
Error 12 020 1:58 PM Windows Batch File 1KB
=l leg 11/24/2020 8:50 AM Text Document 3KB
|| Project_HT32F0006,uvgui.garyfan 6/17/2022 3:45 PM GARYFAN File 90 KB
M Project_HT32F0006.uvopt 6/17/2022 3:45 PM UVOPT File S KB
E’ Project_HT32F0006 6/17/2022 3:45 PM iEisiond Project 22 KB I
| Project_HT32F0006_HT32.dep 5/26/2022 411 PM DEP File 2KB
] Project HT32F61240.uvopt 6/6/2022 11:21 AM UVOPT File 8 KB
Project HT32F61240 1Bision4 Project 20k |
|| Project_HT32F61240_HT32.dep DEP File 2KB
i Setting_16MFlashDownload PNG File 13 KB
s Setting_32M_64MFlashDownload 10/28/2020 2:26 PM PNG File 15KB
&] Setting_Debug 10/28/2020 2:26 PM PMNG File 18 KB
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2 |
| oy B3
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oo =0
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Sckeetthe taget o e

+ Step 1: Open “Program” folder in the project folder.

» Step 2: Click “MDK _ARMvVS5” folder to open it.

» Step 3: Click “MDK_ARM_CMSIS-DAP” folder to open it.

» Step 4: Open a programming project.
The HT32F0006 and the HT32F61355/HT32F61356/HT32F61357 select the Project HT32F0006
for programming while the HT32F61244/HT32F61245 select the Project HT32F61240 for

programming.

» Step 5: Enter the Keil main page.

6.3.2 Loader Setting

B

File Edit View Projed Flash Debug Peripherals Tools SVCS Window Help

1FH@ @ | Ny == U i | B oecooe JAe Q-(ec s @@ X
S e 8 1  HIEEL

Project 3 H| ) nszmannasns
&% Project Project_HTI2F0006 n
585 W 2 s
525 Config 3
o HT3Y M
) hes2_main flashs = i
s ¢ Devie | Tocest | Ouput | Listng | Uer | cice | asm | L2
7
o Canfigure Rash Menu Command
9  Use Target Driverfor Aash Programming ™ Use Debug Diver
10 1
1 arEA
1z >
= T Fie: | \iash_spi\Project_0006 ni ? J Edt.
13
15 ;N © Use Extemal Toolfor Aash Programming
16
2 s | Comnen] L
18 .
15 EnoT
20 Lef
21 D
22 Configure kmage Fie Processing (FCARM):
Output Fe: Add Output Fle 1o Group:
[ [Cortig =l
Image Fles Root Folder: [ I Geemelsw
oK | Cael | Detouis Help
|l 1 ~ljf<
=] Project @ ook | () runc..| O remp..| ||\ Text Editor { Configuration Wizard ]
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Sotions for Ta get HT27'

CMSIS-DAP Cortex-M Target Driver Setup

Debug | Trace  Flash Dowaload |

LOAD (" Erase Ful Chip [V Program

Download Function RAM for Algorithm

(" DonotErase [ Resetand Run

i; % FErase Sectors [V Verfy Start: |(x20000000 Size: |(x00001C00

Programming Algorithm

Ext. Flash SP

01000000H - 01FFFFFFH

5 e R

Start: [0«01000000 Size: [(x01000000

w OK | Cancel

oK | Cancel |

Help |
Help |

Options for Target '"HT32"

Configure Flash Menu Command

Device | Target | Oupwt | Liting | User | CXCo+ | Asm | Linker | Debug  Utilities |

% Use Target Driverfor Fash Programming [T Use Debug Driver
|CMSIS-DAF Debugger =]| Settings | ¥ Update Target before Debugging

Irit Fie: |..\ﬂad'\_ap|\Pquﬂ‘DDClﬂ_n

" Usa Extamal Teol for Fash Programing

C«mmd:[

=l

Fm.lnmta:|
[T Rur ind

~Configure image File Processing (FCARM):

Output Fle: Add Output Fie o Group:
| [Cortig =l
\mage Files Root Folder | [~ Ganerats Listing

S 0K Cancel Defarlts Help

 Step 1: Click “Options for Target ‘HT32"”.
» Step 2: Click “Utilities”.

 Step 3: Click “Use Target Driver for Flash Programming” to select CMSIS-DAP Debugger.

» Step 4: Click “Settings” to set the Loader.
» Step 5: Click “Add” to add the required Loader.
» Step 6: Select the required Loader.

» Step 7: Click ‘OK’ to complete the setting. Then close the “Settings” dialog box.

» Step 8: Click ‘OK’ to complete the setting. Then close the “Options for Target ‘HT32"” dialog

box.
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6.3.3 Tone Library Data (.bin) Programming

C\Users\garyfan\Desktop\HT32F6124x20220525_upd, JioworkShot1 MDK_ARMvS\MDK_ARM_CMS|S-DAP\Project HT32F0006.uvproj - pVision
9 g ) Pro) - ¥
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

‘li'u.i\.-us\ | & EEYaEr e @-le oo a-|@ A

v1-42 i e SEIE R
Project =@ 4] ht32_main_flash.s
& % Project: Project_HT32F0006 1
4% HT32 2
565 Config T R P
] 32 min flashs A R i LU e
2] ht32_ops 6
@ #] ht32_spi_flash.s 7 :// <&> Program Main Flash data
O linkerlin 8 MAIN_FLASH DATA EQU
L1 Project_0006.ini g i/ <Se .
10 IF MAIN FLASH DATA <> O
11 ARER | .ARM._AT_0x00000000], CODE, READONLY
12
13 SINCBIN EI32.axf.bin
14
15
16
17
18
19 ENDIF
20
21 END

Build Output

}
SPI_Init();

Erase Done.

Programming Done.

Verify OK.

Flash Load finished at 11:16:41

» Step 1: Click “Rebuild” to compile.

» Step 2: Click “Download” to start programming.

» Step 3: Confirm that a “Programming Done” message appears in the Build Output Window,
indicating that the programming is successful.

6.4 Development Board Schematic Diagram
* Development Board ESK32-30615 for HT32F61355
* Development Board ESK32-30616 for HT32F61356
* Development Board ESK32-30617 for HT32F61357/HT32F0006
* Development Board ESK32-30605 for HT32F61244/HT32F61245
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Development Board ESK32-30615 for HT32F61355.
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ESK32-30615 (2/3)
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ESK32-30615 (3/3)
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Development Board ESK32-30616 for HT32F61356.

ESK32-30616 (1/3)

SWD+SPI Connector
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ESK32-30616 (3/3)
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Development Board ESK32-30617 for HT32F61357/HT32F0006.

ESK32-30617 (1/3)
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ESK32-30617 (2/3)
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