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Features :

Built in 8-bit DSP
System CPU clock :24MHz
Program memory : 512k bits(64 K Bytes) OTP.
Voice memory : 32M bits(4M Bytes) FLASH memory
1080 sec voice length at 5.8KHz sampling or 276 sec voice length at 23KHz
sampling.
Built-in 2k bits(256 Bytes) SRAM.
Built-in R/C Trim (1% )
Built-in 1 set PWM and 1 set DAC..
GPIO x 4 available
Built in low voltage detection and reset system circuit (LVR)
Built-in Watch Dog Timer.
Optional PWM driving ability : High Middle Low Buffer Drive .
Operating Voltage Range: 2.3V ~ 5.0V.
Five standard triggering modes are available
e SBT mode
*  Matrix key
e Cpu serial 1-wire mode
e Cpu serial 2-wire mode
*  Cpu serial 3-wire mode
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Duration Table
Coding AD5 ADG6 AD8 PCM10 PCM12
SR=4.6K | 23 min. 19.4 min. | 14.5 min. | 11.6 min. | 9.7 min.
SR=5.8K | 18.6 min. | 15.5min. | 11.6 min. | 9.3 min. | 7.7 min.
SR=6.6K | 16.3min. | 13.5min. | 10.1 min. | 8.1 min. | 6.7 min.
SR=7.8K | 13.9min. | 11.6 min. | 8.7 min. | 6.9 min. | 5.8 min.
SR=9.3K | 11.6 min. 9.7 min. 7.2min. | 5.8 min. | 4.8 min.
SR=11.7K| 9.3 min. 7.7 min. 5.8 min. | 4.6 min. | 3.8 min.
SR=15.6K| 6.9 min. 5.8 min. 4.3 min. | 3.4 min. | 2.9 min.
SR=23.4K | 4.6 min. 3.8 min. 2.9 min. | 2.3 min. | 1.9 min.
B PIN NAMES :

Pin No. Designation /0 Description
1 PO[3] / Reset 1/0 Port-0 I/O.
2 Po[2] /o Port-0 I/O.
3 PO[1] Vo Port-0 I/O
4 PO[0] 1/0 Port-0 I/O
5 V20 P Digital Power. ( LDO 2V output ).
6 CLK 1/0 CLK of SPI FLASH
7 FvCC P Power of SPI FLASH
8 DI 1/0 DI of SPI FLASH
9 GND P System Ground.
10 CS /0 CS of SPI FLASH
11 DO /0 DO of SPI FLASH
12 V30 P 10 Power. ( LDO 3V output ).
13 vcc P Chip Power.
14 SPK_P o DAC / PWM1
15 SPK_N (0] PWM2
16 GND P System Ground.
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Group Options :

Selectable options that affect each individual group are called Group Options. They are:
Edge or Level trigger.

Unholdable or Holdable

Re-trigger or Non-retrigger

Stop pulse disable or enable.

a. Trigger is shorter than a voice output b. Trigger is longer than a voice output
51
52
[ R |
COUT / Group? N / Groupl M / Group? NS Group? N
sTP 1 1 1
En LHETEETETT T [HETETTEETT T N
Fig. 1 Level, Unholdable, Non-retrigger
a. Trigger is shorter than a voice output b. Trigger is longer than a voice ocutput
51
s — 1 | |
CouT / Group2 / Group 1 / Group? X Group 2 |
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Fig. 2 Level Holdable

a. Level Unholdable

T 11 [ ] L

CouT FGroun1 N\ /S Group? X Group? X Gmup2 % // /[ Group N N/ Group 1\

b. Level Holdable

Y m W\ M —
COUT /Group1 | /Group2 X Group2 XGrowp2 | ,; /GroupN| /Groupt |

where N is up to 254

Fig. 3 SBT sequential trigger with Level Holdable and Unholdable
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a. Trigger is shorter than a voice output b. Trigger is longer than a voice output
51
52
I I |
COUT / Groupd N / Group? kY { Groupd N
5TP 1 1 [
22 LTI HTTHETTTETTT HTHETTTETTT

Fig. 4 Edge, Unholdable, Non-retrigger

a. Trigger is shorter than a voice output

b. Trigger is longer than a voice output

51
L |
52
|
COUT S Group? S Group /  Group? M

St T T T

Fig. 5 Edge, Holdable

a. Edge Unholdable
SBT
I — A S

couT S Group 1 N Group 2 N 7/ S Group N N/ Group 1 N
k. Edge Holdable
SET

— 1 N ] —
CouT ,r‘r Group 1 | meupE "1 ,.-"? fGrDup i | ,.r" Group 1 |
Where M is up to 254

Fig. 6 SBT sequential trigger with Edge Holdable and Unholdable

N
seT || on | [loff | | | ]
audio __/Group1t’, /group2 W /GroupN', /Group1’
SBT
LoopP™ | Jon ol [ ]
audio /Group1‘/Group1'/Grd 5 /groupN\/groupN\ /grol

Fig. 7 SBT sequential trigger with On/Off
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® Trigger mode :

1. SBT mode :
Maximum Voice Groups : 254 for each 1/0O. All I/O can be chosen input or output.

Each Voice Group can have its independent trigger options (See Fig. 1,2,4 and 5 ).
SBT mode has an additional on/off function. (See Fig. 7).

P00 P01 P02 P03

SEQ/VOL/OUT SEQ/VOL/OUT SEQ/VOL/OUT SEQ/VOL/Reset/OUT

SEQ : Sequential Play (See Fig. 3 and 6).
VOL : Volume Control
Output : BusyH, BusyL, 3Hz, 6Hz, LED-dyna, StopH , StopL

% PO3= A4 %GND;
+—o 06— P02=— L SPK— i[l\

ol

l

14

e po1- 14, spr—
L e pooL 13.voc—¥eC
v — V20> %\/30— ¢”’5
CLK=S- 11 ho "_-'-¢m4
+Fvec=L 10, g
DI 9 GNDS

Note : 106 must be connected directly on the VCC and GND pins of the chip.
104 must be connected directly on the V30 and GND pins of the chip.

SBT mode

04t ppz=d " HEonpo .
e s P02 19, spy—/
o o—Po1=S 14, cpic/
t—o o—pPoot 13,0 VCC
b V202 12 \30— F'°
cLK=S] 11 ho (104
- Fvec =1 10, g
D125 -2.GND,

Note : 106 must be connected directly on the VCC and GND pins of the chip.
104 must be connected directly on the V30 and GND pins of the chip.

SBT mode + reset
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2. Key matrix mode :
The sound group is triggered by combining POO to PO3 and GND in a matrix. All I/O
scan is chosen input or output. Each Voice Group can have its independent trigger
option (see Figures 1, 2,4 and 5).

aP58(0Q6 Datasheet

P00 PO1 P02 P03 keyN
4 mkey scan in scan in scan out | Vol/Reset/Out | mkey1~mkey4
6 mkey scan in scan in scan in scan out mkey1~mkey6

Output : BusyH , BusyL , 3Hz , 6Hz , LED-dyna , StopH , StopL
VOL : Volume Control

P03 =
P02
D PO1=3=
— 3 P00 =
—V20=2
cLK=S-
+-Fvee=L
p1=L

Note : 106 must be connected directly on the VCC and GND pins of the chip.
104 must be connected directly on the V30 and GND pins of the chip.

key matrix x 4

Ps : p03=input = reset
P03 = output option = busyH , busyL , 3Hz , 6Hz , LED-dyna , stopH , stopL

= T POS% - %GND; i
PAR AP = SPK—
[ S Po1= —— SPK—
T pootS 13.yec —4YeC
— 202 12 /39 F10°
cLK=S- 1% o 104
Fvec =L 10,0
p1&- 9 GND,

Note : 106 must be connected directly on the VCC and GND pins of the chip.
104 must be connected directly on the V30 and GND pins of the chip.

key matrix x 6
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3. 1-wire mode :

P00 PO1 P02 PO3

Rx Out Out Out/Reset

Out option : busyH , busyL , 3Hz , 6Hz , LED-dyna , stopH , stopL
P03 = input = reset option

; 3 ‘ .  Istop
+  Tweak " CEEe . EOE Y kd

CLK | ﬂsaﬂ a# b U U U U

| O | | |
D7 D6 DS D4 D3 D2 DI DO

Busy r

4.5ms < Tweak < 7ms 100us < TH < Ims Logic-1:3H+1L

Tstop >=2ms 100us<TL<1ms Logic-0: 1H+3L
P03 S il U %GNDQ. .
busyH, po2 2 13, sp—/
mcu 3 14
- RX_,  ppo 2 13.vee —fre
— V202 1230 — ¥
cLK=S HLpo [0
-—Fvcc% %cs
DI== ——GND<,
Note : 106 must be connected directly on the VCC and GND pins of the chip.
104 must be connected directly on the V30 and GND pins of the chip.

1-wire mode
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4. 2-wire mode :

P00 PO1 P02 PO3

sdata sclk Out Out/Reset

Out option : busyH , busyL , 3Hz , 6Hz , LED-dyna , stopH , stopL
P03 = input = reset option

Tweak — e TStOP

cLk | TJTJTJ—UMMTJ

DATA {07 6| D5 p4a|p3|D2! D1 D0}

Latch on rising edge

Busy

4.5ms< Tweak < 7ms TH > 80us Tsetup > 50us
Tstop > 2ms TL > 80us Thold > 50us
160us< TH+TL < 2ms

pozed 7/ HEgenps -

meg P2 P02§ 2. spk—/ |

sk po1==H == SPK—
sdata POOé gﬁVCC vcceC
—v20=2] 12, /30— T1°°
cLK=E- 1. ho "_-'-Im

+Fvec=L 10 s
DI -2.GND,

Note : 106 must be connected directly on the VCC and GND pins of the chip.
104 must be connected directly on the V30 and GND pins of the chip.

2-wire mode

D
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5. 3-wire mode :

P00 PO1 P02 PO3

sdata sclk Cs Out/Reset

Out option : busyH , busyL , 3Hz , 6Hz , LED-dyna , stopH , stopL
P03 = input = reset option

| Tea Ted

/CS
“ Tweak — TH. H «+Tstop»]
CLK LT LT LT e [ e [T [
DATA \D7 D6 D5 D4 | D3 D2 D1 DO
Latch on rising edge N

Busy

4.5ms< Tweak < 7ms TH > 80us Tsetup > 50us Tca > 10us

Tstop > 2ms TL > 80us Thold > 50us Ted > 10us

160us< TH+TL < 2ms

busyH, _ po3 i Al U
€Sy P02 ==

m Cu sclk N P01 é
sdata N P00 é
—v20=2]

cLK=5!

+Fvec=L

pI=&

Note : 106 must be connected directly on the VCC and GND pins of the chip.
104 must be connected directly on the V30 and GND pins of the chip.

3-wire mode
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Command :
command D7 D6 D5 D4 D3 D2 D1 Do
play sentence(n) 01 ~DF
set volume (n) E N (0~15)
reserved FO ~F7
repeat off F8
repeat on F9
Vol- FA
Vol+ FB
Play Next FC
Play Next 1 1 1 1 1 1 0 0
Play Previous FD
Pause / Resume FE (Available in PWM mode only)
Stop FF

® DAC Application :

|
C
B
8

—@ —P03=—

{—8 6—P02=== 19, 5py i
& o—Ppo1=- 14 spk
o o— P00 13.vec —
v —V20=> 12,30 — s
cLK= 2L po b, =108
+Fvec=L 10,05 | 104
p1=2] -9 GND,

Note : 106 must be connected directly on the VCC and GND pins of the chip.
104 must be connected directly on the V30 and GND pins of the chip.

SBT mode
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m DC CHARACTERISTICS (vCC=3.0V-VDD=20V -GND=0V TA=257)

Symbol Parameter Min. | Typ. | Max. | Unit| Condition
zgg;ggg Driving Current(VCC ~LDO3V) | 1.7 4.8 | mA VOH=2.7
PORTO[3] Driving Current 1.7 mA VOH=2.7
SPK_P/SPK_N Driving Current 200 | mA | RL=80 @3.0V
SPK_P/SPK_N Driving Current 320 | mA | RL=80 @4.5V
SPK_P Current DAC output current 3.52 | mA @4.5vV
ggg;ggg Sink Current 2.4 13 | mA VOL=0.3
PORTO[3] Sink Current 2.5 mA VOL=0.3
SPK_P/SPK_N Sink Current 200 | mA | RL=80 @3.0V
SPK_P/SPK_N Sink Current 320 | mA | RL=80 @4.5V
I_STD Standby Current 1 6 | uA <;5:A@(‘3<5‘f 55 ‘1’V
output Voltage 2.0 "4
V20 output Current 60 mA
output Current 1 mA
output Voltage 3.0 "4
V30 output Current 30 mA 80mA @4.5V
output Current 1 mA
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» Package : SOP16
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History

23 July 2024
Internal Initial APLUS Release.

01 April 2025
Modify Page.11 Command Table set volume (n) OE>E

25 May 2026
Modify Page.11 command table.




