FLT FHR BT A PR )
Nyquest Technology Co., Ltd.

Q-Audio

Customizable & Programming-Free Voice Prompt Editor

Version 1.2
Aug. 25, 2023

NYQUEST TECHNOLOGY CO., Ltd. reserves the right to change this document without prior notice. Information provided by NYQUEST is believed to be accurate and
reliable. However, NYQUEST makes no warranty for any errors which may appear in this document. Contact NYQUEST to obtain the latest version of device specifications
before placing your orders. No responsibility is assumed by NYQUEST for any infringement of patent or other rights of third parties which may result from its use. In addition,
NYQUEST 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 NYQUEST.



‘\\’ Nyquest Q-Audio User Manual

Table of Contents

I 1018 o X 10T o3 { oY o T 4
(A L s = R ST @ B Y0 Lo o OO SPRRR 4
1.2 INStallation Of QeAUGIO ... ... e e e e 4

2 ¥ Yo 4 o K €0 [ = 5
b N [ 01 1= 1 £=To < DTSR 5
B Y, 1= o 1 TP 5

2.2.1 =3 6
2.2.2 | =l0 1o Lo1 1 Lo o IO 6
2.2.3 COMPUIE ...ttt ettt e et e e e e e ettt e e e e e sttt aaeeeaan bt aaaaaeaaas 7
2.2.4 = o S 7
2.3 TOO Bl 7
2.4 SetliNG WINGUOW ...ttt ettt e e oo e ettt e e e e e e e e et e et et e e e e e e e e nnnbbteeeeaaaens 8
2. S AtUS Bl .o s 8
3 Setting WINUOW.........ceii s annnan 9
B O PN e 9
3.1.1 MP3, Key, One Line and TRre@ Lin€ MOUE...............cooeueeeeeeeeeeeeiiiieee e eeccteeaa e e e esiaaaaeeeaasans 9
3.1.2 1Y 210 S o LV Lo Yo [= TS 11
B2 AUAIO SO ION .. e e 12
3.2.1 0T /=7 I o 12
N I |\ (o Y 13
G I T - 11 o | (o X 13
3.2.4 S R 13
3.2.5 [0 11 o] ¢ F S 13
S.2.6  AIGOLTEAIM ..ottt 13
N A Yo 10 o Lo L O V- 13
3.2.8 (020101 C=) (1Y =T 1V BT 14
TR T 1= o | (<Y o [ < TP 14
3.3.1 (= o2 15
3.3.2 N T 01 =g LoT= 15
3.3.3 (O o =1 T 15
3.34 Y=o 1o ¢ I 15
3.3.5 2 L3 15
3.3.6 (L0 T a1 (= 1V [T o Y N 16

S 09 0 111 (o 1 I | [ X L= 17
o I Y | = O |V, o Vo [ SRR 17
A G-V 1 o T [P PPPP 18

2 Ver. 1.2 2023/08/25



‘\\’ Nyquest Q-Audio User Manual

4.2.1 I =0 [0 (=3 =11 g (o (o =] PNt 18

4.2.2  EAGE NO REUTGGEN ..ottt ettt e e e ea e 18

G B W -1V o (o] (o B e o o RS 18

4.2.4 =1V = o (o) (o U ] Lo o o B 18

S T -1 - T o S 19

B R O 170 SRRSO 19

2 A | (-3 ¢ S U ][ o ) o S 19

R B (= 1V U 1o o o RS 19

4.2.9 JY (=3 (A e Yo o N 20

e O (= VA o o o J U 20

G211 PAUSE ...ttt e oo ettt e e e e e e a e e e e aasnan 20

B A (o] o NSRS 20

I B o) SRR 21

B A o USROS 21
o T V(o I o o o RS 21

o T =17 TP 21

4.3 ONE LINE MOUE.......ooiiiieiiiiiieeieeee e 21
4.4 TRree LINE MOE .....c.eeeieee et e et e e et e e e e et e e e e et e e e e st e e e eebanaaaees 23
4.5 MatriX SX8 MOE.....ccuee et e ettt e e e e e e et e e e e et e e e et e e earaaan 25
4.6 Notices for The SpecCified [C .......cooiiiiiii e e e e e e raaaans 25
4.B.T  INXTTFS2BA ...ttt ettt e e e et et e et e et e et e et eesra e 25

£ T A =TT o o N o =3 e T 26

3 Ver. 1.2 2023/08/25



‘\\’ Nyquest Q-Audio User Manual

1 Introduction

Q-Audio is a tool designed to support NX1 application development. User does not need to write any code,
just select the mode, audio and function, the project can be easily completed. User also can download the
project files to NX1 IC and SPI Flash for demo or mass production.

1 Introduction: Introduce the basic usage of Q-Audio.

2 Function Guide: Describe Q-Audio functions.

3 Setting Window: The operation and function of setting window.

4 Control Modes: Introduce the functions of every mode.

5 Example of Customized Software Operation: Follow the steps to customize the software and provide it to

end users.

1.1 What is Q-Audio

Q-Audio is a simple audio playback tool developed by Nyquest, and allows user to customize Ul. User can
select the desired mode, audio, and pins through the simple and easy Ul of Q-Audio. After compiling the

project, user can download files to IC / SPI Flash for playback.

1.2 Installation of Q-Audio

Please contact Nyquest Technology to acquire the latest version of Q-Audio. To install, simply unzip
the .zip file and double click the .exe file. Then, follow the instruction of the Installation Wizard to complete

the installation.

» A PC with Pentium 1.3GHz or higher CPU, Windows XP/ 7/ 8/ 10.

At least 1G SDRAM.

At least 2G free space on the hard disk.

A display card and monitor that support 1366x768 resolution or higher.
.NET Framework 4.8 and up installed.
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2 Function Guide
2.1 Interface

Tool Name

File Path
Tool Bar

B aade - DAQAudeUMDemet UMDemaR Gect g ~ — ~
L File _Funciion  Comeiie  Help V / |
56 Ga B ICBody: MXIIMZSA = CBond: Compery  SPIFlash: 32Mb  Package: SOP.15 = | Mode: Key - Busf lew - M4 B
| LOPin Andio Section
Hame Funcion Senbenoe + Algosihen : SEC =  Sewnd Cuabty: High =
PAD Edge Remmigger 1 P P s:mdﬂu.-l-qr
PAY | Edgh Mo Risigoul 2 VOO0 LOW Mew idaz mpd Setting Window @ High © Middle © Low
PAZ | Lwvel Hold Loog 3 V01 Fryours Jason braz p # High © Middle © Low
SRl Lrmikiold Lideop 1 VOO Jutios Biskes - Baby.mpd @ High ) Midcle ) Law
Pl LirsllLoop 4 VO03 Kally Clarkson-Secsue of yoump3 4410 O32EIS  ADPCM @ High © Middle O Low
PAS Oh / OFF e VOOL 03-Vichowy Fanfare ~FEXE Verion—mp3 410 ormed S8 @ High © Midde ©Low
P Haat Unloop VOOS 1 _Khwarw 1000 COLEIL  ADPCM @ High © Middle © Low
b Frr Huioop V00§ 2 b 1200 (00561 $EC @ High O Midds O lew
Pha Pause VOOT 3 e 1200 000482 ADPCM @ High © Middle © Low
Fal o
PAID VL Loop
pan1 Busy
| o o 1 Vool preeey
o 1 1 wo 50580
| ooz 2 1 VOO 30087
| wea 3 1 Vo 32894
[ & 1 L] 26813
s 5 1 V05 381
| Status Bar
| Total Time (ma) - 189:507  ~ Code Chackem : SHE3S |

The main interface of Q-Audio is shown as above, the related introductions are described below.
» Menu: Function menu.

» Tool Bar: Commonly used function buttons

» Setting Window: The setting window contains I/O Pin, Audio Section and Sentence.

>

Status Bar: Shows the total time of Sentences and the total checksum of .bin file.

Note: While failing to compile, please check if there are special characters in the path of

executable file. Besides, please mark Q-Audio as trusted in the antivirus software.

2.2 Menu
The menu contains File, Function, Compile and Help.

File Function Compile Help
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2.21

2.2.2

File
The [File] menu provides the related functions for user to manage project. The following menu will

appear by clicking [File]:

(File |
3 Mew Project... Cirl+M
= OpenProject... Cirl+0
(G@ Save Project Cirl+5
) Save Project As...
(@ Close Project
() Exit Alt+F4
€ New Project...: Create a new project, the filename extension is .apj.
€ Open Project...: Open the previous edited project file, the filename extension is .apj.
€ Save Project: Save the current project file.
€ Save Project As...: Save the current project file to a specified file folder.
€ Close Project: Close the current opened project file.
€ Exit: Exit Q-Audio.

Function

The following menu will appear by clicking [Function]:

Function

€ Configure Download: Select the target of download for demo. Use NX_Programmer to connect to
the target FDB or IC, and set the proper option in configure download dialog box to download

successfully.

g Configure Download b4
Download to
) FDB
(O

OK || Cancel

6 Ver. 1.2 2023/08/25
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2.2.3 Compile

The following menu will appear by clicking [Compile]:

Compile

i Build F7

l- Download F&

€ Build: Build the current project file as a .bin file.

4 Download: Download the .bin file to the hardware tool. It the project is not compiled, it will be
compiled before downloading. Download will be executed according to the setting of Configure
Download. Since the downloaded content will be different depending on hardware, the setting of
Configure Download must be set correctly before downloading. If the target is IC, the Download

windows will be shown for users to choose to update content in IC, SPI or both.

ig# Download h. o

Action

IC
SPI Flash

| Ok || Cancel

Note: NX11FS23A only supports “Download to IC”.

2.2.4 Help

The following menu will appear by clicking [Help]:

Help

| (&) AboutQ-Audio F1

About Q-Audio: Show the Q-Audio version and the contact information for technical support.

2.3 Tool Bar

(3 = G2 B0 ICBody: NX11M25A - Client: Company SPIFlash: 32Mb Package: SOP-16 ~ Mode: Key = | Busy: Low ~ 4 &

) New: Create a new project, the flename extension is .apj.

= Open...: Open an existing project file, the filename extension is .apj.
[ save: Save the current project file.
ED save as...: Save the current project file to a specified folder or file name.

ICBody: NXI1IM25A4 ~ |G Body: Select the IC body.
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24

2.5

Client: Company  client: Input the client name.

SPIFlash: 32Me  gP| Flash: Shows the size of SPI Flash memory of the selected IC.

Package: SOP-16 - package: Select the package type: SOP-8 or SOP-16.

Mode: Key ~ Mode: Select the audio control modes: MP3, Key, One Line, Three Line, or Matrix 3x8.
susvi tew ~ Busy: Set the level of output signal while audio is playing: High or Low.

e Build: Build the current project file as a .bin file.

4 Download: Download the built .bin file to hardware tool. Please refer to 2.2.3.

Setting Window

The setting window provides user to quickly set the audio and the functions of pins. It contains 1/O Pin,

Audio Section and Sentence.

Status Bar
Total Time: Shows the total time of all audio that are used in the sentences.

Code Checksum: Shows code checksum of the binary file (.bin).

Total Time (ms) : 189,907 Code Checksum : 503684
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3 Setting Window

The Setting Window provides user to quickly set the audio and the functions of pins. It contains 1/0 Pin, Audio

Section Sentence.

| Name

Sentence |

Busy

‘Sentence

| Step

Sentence

Order

Section

Algorithm: SBC

Function +
PAD Edge Retrigger 1 Mo. Audio
PA1  Edge No Retrigger 2 | V00O 1O.U New Ridaz mp3
PA2 Level Hold Loop 3 : V001 I'myours Jason Mraz p2.mp3
PA3  Level Hold Unloop 4 V002 Justin Bieber - Baby.mp3
PA4 Level Loop 5 | V003 Kelly Clarkson-Because of you.mp3
PAS OMN [ OFF 0 V004 03-Victory Fanfare ~FFXI Version~.mp3
PAG Mext Unloop - IW003 1 Klwav
PAT Prev Unloop | V006 2_b.wav
PAS Pause - | 3_pwav
FAS Stop =,
| PA10 VOL Loop =

| Time (ms) |

| 000 0 1 vooo 43520
| o001 1 1 V001 50860
002 2 1 vooz 30067
| 003 3 1 V003 32836
004 4 1 V004 28813
. 005 5 1 Voos 381

SR (KHz) Duration  Algol

4410 0:43.520 SBC «Figh O Middle &

4410 0:50.860 ADPCM @ High © Middle © Low
44.10 0:30.067 SBC @ High © Middle © Low
4410 0:32.836 ADPCM @ High @ Middle © Low
4410 0:28.813 SBC @ High @ Middle @ Low
10.00 0:03.811 ADPCM @ High © Middle @ Low
12.00 0:00.561 SBC @ High @ Middle © Low
12.00 000442 ADPCM @ High © Middle © Low

Sound Quality: Hid

3.1

/0 Pin

The 1/0O Pin list will be changed according to the IC Body, Package and Mode.

3.1.1 MP3, Key, One Line and Three Line Mode

| Name Function | Sentence -

. PAD Edge Retrigger 1
PA1 Edge Mo Retrigger 2
PAZ Level Hold Loop 3
PA3 Level Hold Unloop 4
PA4 Level Loop 5
PAD oM/ OFF 0
PAG Mext Unloop -
PAT Prev Unloop -
FAB Pause =
PAS Stop -
PA10 VOL Loop -
PA11 Busy -

Ver. 1.2 2023/08/25
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4 Name: The pin name.

€ Function: Set the function of pin.

€ Sentence: According to the function selected in Function column, the Sentence column allows user

to specify the sentence number that had been added to Sentence Section for playback.

If the Function column is blank, user can select the function of pin from the dropdown list as shown

below.

Mame

FA2
FA3
Pad
PAS
PAG
PAT
FAg
FAS
PA10
PA11

Function

Edge Retrigger
Edge Mo Retrigger
Level Hold Loop
Level Hold Unloop
Level Loop

OMN I OFF

Mext Unloop

Prev Unloop

Mext Loop

Prev Loop

Pause

Stop

YOL+

WOL-

WOL Loop

(===

Sentence

H

5]

=TI T S Y

Note: The Function options will be different according to the selected Mode and IC Body.

According to the function selected in [Function] column, the column of [Sentence] will be changed. If

the column is blank, user can specify the number of Sentence for playback.

Mame

FAl
FAd
FA2
FA3
Pad

Function

Edge Refrigger

Edge Mo Retrigger

Level Hold Loop

Level Hold Unloop

Level Loop

Sentence

N e Ld b2 = O
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3.1.2 Matrix 3x8 Mode

MName Sentence
Key1 0
Key2
Key3
Keyd
Keys
Keyb
Key7
Keyd
Key9

Key10

Key11

Key12

Key13

Key14

Key15

Key16

Key17

Key18

Key19

Key20

Key21

Key22

Key23

Key24

LT B N O = T & T o = M. IR S R % BRSNS SRR FURRY (% Y

€  Name: Shows the key name.
€  Sentence: According to the function selected in Function column, the Sentence column allows
user to specify the sentence number that had been added to Sentence Section for playback, as

shown below.

Mame Sentence

-
Keyd
Key3
Keyd
Keys

N b B2 — O
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3.2 Audio Section

All the audio files will be displayed in the Audio Section. User can use toolbar or right-clicked pop-up menu
to add, delete or move files. In Audio Section table, user can use multiple selection to change the settings
of multiple audio files. For example, to set ADPCM algorithm for the audio files of V001, V003, V005, and
V007, just press and hold the CTRL key and then select the rows of V001, V003, of V005 and V0O07.
These rows will be highlighted to indicate that they are selected, and then click Algorithm to ADPCM on
the toolbar to change their algorithms to ADPCM. If user wants to select a range, such as V001~V005, just

press and hold the Shift key and then select V001 and V005.

i Algorithm = SBC ~ | Sound Quality: High -

MNo.  Audio SR(KHz) Duration Algorithm Sound Quality

V000 LOU Mew Ridazmp3 4410 0:43520 SBC @ High Middle Low
V001 I'myours Jason Mraz p2.mp3 4410 0:50.860 ADPCM @ High @ Middle Low
V002 Justin Bieber - Baby.mp3 4410 0:30.067 SBC @ High O Middle Low
V003 Kelly Clarkson-Because of yoump3 4410 0:32.836 ADPCM @ High Middle ©) Low
V004 03-Victory Fanfare ~FFXI Version~.mp3 4410 0:28.813 SBC @ High Middle Low
V005 1 Klwaw 10.00 0:03.811 ADPCM @ High Middle Low
V006 2_b.wav 12.00 0:00561 SBC @ High Middle ) Low
V007 | 3_p.wav 12.00 0:00.442 ADPCM @ High Middle Low

3.2.1 ToolBar

& Add: Add audio files. User can make multiple selections in the File Dialog.
= Delete: Delete the selected audio files.
& UP: Move the selected audio files upward.
“ Down: Move the selected audio files downward.
+ Add Step: Add a step into the sentence.
@ Insert Step: Insert a step above the selected step.
+ Add Sentence: Add one sentence at the end of all sentences.
“ Insert Sentence: Insert a sentence above the selected sentence.
& Play: Play the selected audio file.
L stop: Stop the playing audio file.

Algerithm: SEC - Algorithm: Three algorithms ADPCM, SBC and PCM are provided for user to choose
from. The newly added audio file will set its algorithm based on this setting. User can also use it to

change the algorithm of selected audio files as well.

12 Ver. 1.2 2023/08/25
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3.2.2

3.2.3

3.24

3.2.5

3.2.6

3.2.7

sound Qualiy- Hish - Sound Quality: Set the sound quality of audio files. The newly added audio file will

set its sound quality based on this setting. User can also use it to change the sound quality of selected

audio files as well.

No.

The sequence numbers of audio files. The serial number increases sequentially from V00O.

Audio

The Audio files that have been added. The audio files not used in sentence will not be compiled into
ROM.

SR

SR shows the sample rate of audio file, its unit is KHz.

Duration

The Duration shows the length of the audio file, the format is "minutes:seconds.milliseconds"

Algorithm

The audio algorithm provides 3 options: ADPCM, SBC and PCM. Among these three algorithms, SBC
and ADPCM are lossy compression. SBC has the highest compression rate, and ADPCM is the
second. PCM is the original source without compression, the sound quality is the best but the ROM

consumption is the most.

Algorithm

Sound Quality

User can change the sound quality of the converted audio file by needs.

13 Ver. 1.2 2023/08/25
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3.2.8 Context Menu

4= Add
== Remove
f Up

4 Down

Add Step to Sentence

— Insen Step to Sentence

Add Sentence to Sentence

Insert Sentence to Sentence

> Play
E Stop

& Add: Add audio files. User can make multiple selections in the File Dialog.
Delete: Delete the selected audio files.
& UP: Move the selected audio files upward.
“ Down: Move the selected audio files downward.
+ Add Step to Sentence: Add a step into the sentence.
“& Insert Step to Sentence: Insert a step above the selected step.
+ Add Sentence to Sentence: Add one sentence at the end of all sentences.
“& Insert Sentence to Sentence: Insert a sentence above the specified sentence.
& Play: Play the selected audio file.

bd Stop: Stop the playback of audio file.

3.3 Sentence

In the Sentence section, the audio files are selected as steps can be arranged and combined to make

sentences.

14 Ver. 1.2 2023/08/25
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3.3.1

3.3.2

3.3.3

3.34

3.3.5

Step  Sentence Order Section Time (ms)
] 0 1 Vooo 43520
om 1 1 Voo 50860
ooz 2 1 Vooz2 30067
003 3 1 Voo3 32836
004 4 4 voo4 28813
005 5 1 Voos 381
Step

A Step is a piece to be combined as a sentence. A step can have an audio or a mute section. The step

sequence starts from 000.

Sentence

The Sentence column shows the sentence numbers the steps belong to.

Order

The Order column shows the sequence numbers of the steps contained in each sentence. The serial
number of all the steps is automatically generated and starts from 1. When the sentence is executed

due to an input trigger, steps will be played sequentially.

Section

Selecting an audio or mute section. The serial number of audio corresponds to that defined on Section.

Time
In the Time column, if the Section column is Mute, user can set the length of mute. If the Section

column is Audio, it shows the duration of the audio.

15 Ver. 1.2 2023/08/25
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3.3.6 Context Menu

Add Step

T

= Insert Step

Remove Step

Add Sentence

e 3

Insert Sentence

L]

Remove Sentence

% RemoveAll Steps

+ Add Step: Add one step at the end of all steps.
“& Insert Step: Insert one step above the selected step.
= Remove Step: Remove the selected steps.
+ Add Sentence: Add one sentence at the end of all sentences.
<= Insert Sentence: Insert one sentence above the selected sentence.
= Remove Sentence: Remove the selected sentences.

% Remove All Steps: Remove all steps.
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4 Control Modes

Q-Audio provides 5 control modes, user can switch the mode by the tool setting and download the result to
NX1_FDB, NX1 IC and SPI Flash.

4.1 MP3 Mode

The MP3 mode, as the name suggests, supports the function of MP3 player. The MP3 mode gets 6 key

functions and one output by default as the following table shown. User just needs to add the audio file into

Audio Section, then arranges the order of tracks to complete settings and download to demonstration.

Pin Function Description

PAO Stop Input pin. Stop the current playback after triggering.

PA1 Play / Pause | Input pin. Play the paused/stopped track after triggering, or pause the playing
track after triggering.

PA2 Next Input pin. Play the next track after triggering. If the track is the final one, then
play from the first track.

PA3 Prev Input pin. Play the previous track after triggering. If the track is the first one,
then play from the final track.

PA4 VOL+ Input pin. Volume up one level after triggering. There are 8 levels of volume, if
the highest volume has been reached, it is maintained at the highest volume.

PA5 VOL- Input pin. Volume down one level after triggering. There are 8 levels of
volume, if the lowest volume has been reached, it is maintained at the lowest
volume (mute).

PA11 Busy Output pin (available for LED). When the audio file is played, it will output
signals according to the Busy High or Low. Please set the connection (by Sink
or Drive) to output signals as Busy Low or Busy High.

Because avaliable pins for SOP8 package are less, the corresponding functions will be changed as Stop,

Play / Pause, Next and Prev. Different ICs and different packages can use different pins. The following

table lists the pin definitions of various ICs and packages.f

IC Stop Play/Pause Next Prev VOL+ VOL- Busy
NX1 SOP8 PA2 PA3 PA4 PA5 - - -
NX1 SOP16 PAO PA1 PA2 PA3 PA4 PA5 PA11
NX11FS23A SOP8 PA8 PA12 PDO PD1 - - -
NX11FS23A SOP16 | PA2 PA3 PA12 | PA13 PA14 PBO PB1

17 Ver. 1.2 2023/08/25
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4.2 Key Mode

The Key mode provides user to define the function of each pin. The input pins are triggered at negative

edge and the key debounce time is 25ms. Please refer to the following description for details of various

control methods.

4.21

4.2.2

423

424

Edge Retrigger

Trigger when the input pin detects the falling edge, and starts to play the audio file. If the falling edge is

detected during playback, stop the current playback and play from the beginning.

Input Pin | |
Audio Output |~

Busy Qutput ™~

Edge No Retrigger
Trigger when the input pin detects the falling edge, and start to play the audio file. If the falling edge is

detected during playback, the audio will not be interrupted and continue to play. The falling edge

can’t retrigger until the playback ends.

Input Pin | | ]

Audio Output

Busy Output

Level Hold Loop

Play the file during low level, stop the playback during high level. Repeat the playback if the level holds
low. Stop the playback until the input pin detects high level.

Input Pin I
Audio OQutput " | 7 T~
Busy Output ~ ~_ [  ~_ 7 >~_ [

Level Hold Unloop
Play the file during low level, stop the playback during high level. Stop playing as it reaches the end of

file, even the level keeps low. Replay the audio until the falling edge detected again.

18 Ver. 1.2 2023/08/25
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4.2.5

4.2.6

4.2.7

4.2.8

Input Pin j l—\ ]7
Audio Output " |
Busy Output |

Level Loop

Play the audio when input pin detects the low level, and replay the audio when input pin detects low

level at the end of playing. If the level changes during the playback, it doesn’t affect playback.

Input Pin |
Audio Output .~ 7 T~_ T~
Busy Output ~ ~_  ~ ~_  ~~_

On/Off

When the input pin detects the falling edge, start or stop playing, If the audio is not playing, play the
audio; if it is playing, stop playing.

Input Pin |
AudioOQutput .~ |~
BusyOutput ~ ~_ [ ™~_

Next Unloop

Play the next audio as detecting the falling edge until the final audio. As the last audio ends, the falling

edge can't trigger playback anymore.

Input Pin L L e |
Audio Output -7 0 ™~ 1 ™ " Last ™~
Busy Output .~ ~__ ~~ o

Prev Unloop

Play the previous audio as detecting the falling edge until the first audio. As the first audio ends, the

falling edge can’t trigger playback anymore.
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Input Pin ] | | ||
Audio Output  ~"Last ~__~Tlast-i™~_ 7 0 ~_
Busy Output ~ ~_ -~ ~_ ~  ~_ 7

4.2.9 Next Loop

Play the next audio as the falling edge detected. When it reaches the last audio, starts over as the

falling edge detected.

Input Pin L] | | |
AudioOutput 7 0 ™7 1 ~_  _Alast™~_ " 0
Busy Output N T o~~~

4.2.10 Prev Loop

Play the previous audio as the falling edge detected. When it reaches the first audio, starts over from

the last audio as the falling edge detected.

Input Pin -~ || L | -~ LI
Audio Output  _~"Last ™~ _~Tast1™_ 7 0 “~_ " Last ™~
BusyOutput N~ T O~ "~ 7

4.2.11 Pause
Pause the playback when the input pin detects the falling edge. When the falling edge is detected

again, the playback will resume from the pause. If the audio is in stop status, no more action will be

executed.

Input Pin L L

Audio Output | pause |

Busy Output

4.2.12 Stop

Stop the playback when the input pin detects the falling edge. If the audio is in stop status, no more

action will be executed.
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Input Pin
Audio Output ~ ~
Busy Output . .

4.2.13 Vol+

When the input pin detects the falling edge, the volume will turn up one level. If the volume is the

highest, it will stay in the highest volume. There are 8 levels of volume.

4.2.14 Vol-

When the input pin detects the falling edge, the volume will turn down one level. If the volume is the

lowest, it will stay in mute. There are 8 levels of volume, the lowest volume is mute.

4.2.15 Vol Loop

Volume up one level when the input pin detects the falling edge. If the volume level is the highest, it will

turn up the level from mute.

4.2.16 Busy

The signal for output pin (the output pin is shown in blue on the list). When the audio is playing, the

output will keep High or Low as settings. When the playback ends, it will return to its original status.

4.3 One Line Mode

The one line mode is that the host only uses one signal line to send serial data to control NX1 as slave for
executing the playback, loop, stop ,and volume adjustment functions. Rest of the pins can be set as key
functions. Please refer to 4.2 Key Mode for the detailed descriptions.
NX1 pin definitions:

/0O | PAO | PA1 | PA2 | PA3 | PA4 | PA5 | PA6 | PA7 | PA8 | PA9 | PA10 | PA11

PKG
soP8 | - - K1 | K2 | SDA | busy | -- - - - - -

SOP16 | K1 K2 K3 K4 SDA K5 K6 K7 K8 K9 K10 | busy

NX11FS23A pin definitions:
/O | PA2 | PA3 | PA8 | PA12 | PA13 | PA14 | PBO | PB1 | PB2 | PB3 | PDO | PD1

PKG
SoP8 | - - K1 | SDA | - - - - - - K2 | busy

SOP16 | SDA K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 | busy
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The command is one byte, the commands and descriptions are below.

Command Function Description
00~DBH Play a piece of | Play the specified piece of audio. The value is the audio piece, the
audio maximum value can be 219 (DBH) pieces.

EO~E7H Adjust volume | There are 8 levels of volume, EO is mute, E7 is the highest volume.

F2H Play in loop If user sends this command during the playback, the piece of audio will be
played again.
FEH Stop playback | Stop the playback.

The one line mode only uses one signal wire to control timing and send data, the data bit will be 0 or 1
according to the different duty cycle. The initial status is high. To start transmit, keep signal low for 20ms to
awake IC from sleep status. Then it sends 8 bits data, low bit (LSB) first, high bit (MSB) behind. The data
bit is 0 if the duty cycle of high and low level is 1:3, the data bit is 1 if the duty cycle of high and low level is

3:1. Raise the signals to high level after sending data, IC will enter sleep mode to reduce consumption.

sda

|00] 01| 02| 03[ 04 | 05 06 | 07|

:%20115
PP out ' e N
busy
—

900us

300us

High Level: Low Level =1:3 means 0

300us

900us —
High Level : Low Level =3:1, means 1

The minimum length for level-sending signals must be maintained as 300us. The duty cycle of high and
low is 3:1, and the minimum length of signals would be 900us: 300us. Only NX11FS23A SOP16 is except,
with the hardware support, the minimum length of signals could be 60us. The duty cycle of high and low is
3:1, and the minimum length of signals would be 180us: 60us.

If the reset signal is applied for special industrial products, please notice that IC takes 32ms to restart, then
lower SDA to start sending commands. The Busy is output, the playback of audio will output Busy High or
Busy Low according to user’s setting.

Please refer to the following C language example for the host procedure. Or contact the agency to acquire
the complete example of NYS8BM72A.

sda=0;

delaylms(20); //data pin remains low for 20ms to allow NX1 Flash
//wake up from deep power down.

for(i=0;i<8;i++)
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sda=1;

if(addr & 1) {
delayl1@@us(9); // Level high vs low is 900us:300us > send data 1
sda=0;
delayl00us(3);

}

else

{
delay10@us(3); // Level high vs low is 300us:900us > send data ©

sda=0;
delay100us(9);
}
addr>>=1;

}
sda=1;

4.4 Three Line Mode

The three line mode is that the host uses three signal lines to send serial data to control NX1 as slave for
executing the playback, loop, stop ,and volume adjustment functions. The definition of three line mode is
below.

® CS (Chip Select): The chip select is sent by the host and activated by low level.

® SCL (Serial Clock): The serial clock is sent by the host.

® SDA (Serial Data): The serial data is sent by the host.

1’0 PAO PA1 PA2 PA3 PA4 PA5 PAG6 PA7 | PA8 PA9 PA10 PA11
PKG
SOP8 | -- —- | cs | scL | SDA | busy | -- - - - - -
SOP16 | -- —- | cs | scL | SDA | - - - - - -~ | busy

The command is one byte, the commands and descriptions are below.

Command Function Description
00~DBH Play a piece Play the specified sentence. The value is the number of sentence, the
of audio maximum value can be 219 (DBH).

EO~E7H Adjust volume | There are 8 levels of volume, EO is mute, E7 is the highest volume.

F2H Play in loop If user sends this command during the playback, the sentence will be
played again.
FEH Stop playback | Stop the playback.

The three-line mode uses three-wire to control timing and send data. The CS signal stays in high level at
the initial. To start transmit, keep CS signal low for 20ms to awake IC from sleep status. Then start to
sends 8 bits data, low bit (LSB) first, high bit (MSB) behind, and NX1 will receive data in a rising edge of
clock. The clock cycle is between 600us~1ms. After sending data, the signal of CS / SCL / SDA need to be
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raised to high level, IC will enter sleep mode to reduce consumption.

NX11FS23A SOP16 is the only IC that has the hardware external interruption, the clock circle could be

shorten as 60us. For other ICs, the minimum clock circle is 600us.

Cs—l
scL &§20ms|
Uy uuUy
600us;
(PODL(02)0s)D4)0s)0e)07)
PP OUT
BUSY

—

If the reset signal is applied for special industrial products, please notice that IC takes 32ms to restart, then
lower SDA to start sending commands. The Busy is output, the playback of audio will output Busy High or

Busy Low according to user’s setting.

Please refer to the following C language example for the host procedure. Or contact the agency to acquire
the complete example of NYS8BM72A.

cs=0;
delaylms(20); //cs pin remains low for 20ms to allow NX1 Flash
//wake up from deep power down.
for(i=0;i<8;i++)
{
scl=0;
if(addr & 1)
sda=1;
else
sda=0;
addr>>=1;
delay100us(3);
scl=1;
delayl00us(3);
}
cs=1;
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4.5 Matrix 3x8 Mode

The keys of matrix 3x8 mode only supports Edge Trigger, each key can specify to play a certain sentence.
User can set up to 24 sentences.
NX1 pin definition:

omie™ | PA0 PA1 PA2 PA3 PA4 PA5 PAG PA7
PA8 K1 K2 K3 K4 K5 K6 K7 K8
PA9 K9 K10 K11 K12 K13 K14 K15 K16
PA10 K17 K18 K19 K20 K21 K22 K23 K24

NX11F23A pin definition:

oupre™ | PA13 PA14 PDO PD1 PBO PB1 PB2 PB3
PA2 K1 K2 K3 K4 K5 K6 K7 K8
PA3 K9 K10 K11 K12 K13 K14 K15 K16
PA8 K17 K18 K19 K20 K21 K22 K23 K24

= — (3] (32} =+ Uy} w [
£ = & & & & = &
K1 K2 K3 K4 K3 K6 K7 K8

< _PAB
Ka K10 K11 Kiz K13 K14 K15 K16
[ a s e o

<__PAQ

K17 K18 K19 K20 K21 K22 K23 K24
— . o, B — — o, =i =

4.6 Notices for The Specified IC

Because of the different IC specifications of different hardware, the following descriptions list the notices

while using Q-Action with the specified IC. Please refer to IC datasheet for the detailed descriptions.

4.6.1 NX11FS23A
The PAS8 is Reset pin as powered on, after the start up is completed, PA8 would be changed as GPIO.
PA8 cannot be pulled to low level at the moment of power on. This is also the reason why the Q-Audio
operation interface has some restrictions on the use of PAS.
PA2 has an external interruption function. In the One Line or Three Line mode, PA2 pin can receive

signals more quickly by selecting the SOP16 package.
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5 Revision History

Version Date Description Modified Page
1.0 2020/11/30 The first version. -
1.1 2022/02/25 | Modify sentence maximum number of the Three Line Mode as 219. 23
1.2 2023/08/25 Support NX11FS23A. -
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