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* FEATURES:

e Standard CMOS process.
e Embedded 16M/8M/4M/2M EPROM.
e 682/341/170/85 sec Voice Length at 6KHz sampling and 4-bits ADPCM compression.
e Maximum 1024 voice groups.
e Maximum 48KHz sample rate.
e Combination of voice blocks to extend playback duration.
e User selectable PCM16 or ULAWS or PCM8 or ADPCM4 data compression.
e 5 triggering modes are available :
Key Mode :
S2 ~ S3 to trigger up to 3 voice groups; Power on play function.
SBT Mode :
SBT to trigger up to 1024 voice groups sequentially; Power on play function.
- SPIMode : CSB, SCK, DI.
3 wire address control up to 1024 voice groups.
- 12C Mode : SCK, DI.
2 wire address control up to 1024 voice groups.
- MP3 Mode :
S2: Forward , S3:Stop.
SBT: (Play/Pause) or (Play/Sop) Trigger up to 1024 voice groups.
e Voice Group Trigger Options: Edge / Level; Hold / Unholdable; Retrigger / Non-retrigger.
e Optional 16ms or 65us selectable debounce time.
e RST pin set HIGH to stop the playback at once.
e LVD ( Low voltage detect ).
e Programmable outputs pin outl:
(*Note: When Key Mode or 12C Mode the SBT pin as outputl use.)
for busy-H , busy-L , stop-H , stop-L , prog busy-H , prog busy-L , Loadbit,
LED flash ( LED high active ) , ~LED flash ( LED low active ).
e One kind oscillator: Internal-Rosc.
e 2V -5V single power supply and < 5uA low stand-by current.
e 16/8/4 level volume control setting available.
e 16 bits audio out.
e PWM Voutl and Vout2 drive speaker directly.
e D/A COUT pin drives speaker through an external BJT or audio AMP.
e Development System support for voice compilation.
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= DESCRIPTION :

aP23682/341/170/085 series high performance Voice OTP is fabricated with Standard CMOS
process with embedded 16M/8M/4M/2M bits EPROM. It can store up to 682/341/170/85 sec voice
message with 4-bits ADPCM compression at 6KHz sampling rate. 16-bits PCM. 8-bits PCM and
8-bits ULAW at (4K to 48K sample rate) is also available for user selecting.

User selectable triggering and output signal options provide maximum flexibility to various
applications. Built-in resistor controlled oscillator, 16-bits current mode DAC output and 14-bits PWM
direct speaker driving output minimize the number of external components. PC controlled programmer
and developing software are available.

PIN CONFIGURATIONS
N/
VOUT1[] 1@ 8 []vep
vouT2/couT [ 2 7] s3
vop[] 3 6 [] s2
vss []4 5 [] st
DIP / SOP
= PINNAMES:
OTP
PIN Playback _—
. Program Description
(8-pin) Mode Mode
1 VOUT1 PWM output to drive speaker directly.
PWM output to drive speaker directly. /
2 vouT2/couT DAC current output.
3 VDD VDD Supply voltage.
4 VSS VSS Supply ground.
5 SBT SBT Trigger pin (1/0 pin with internal pull-down).
6 S2 S2 Trigger pin (1/0 pin with internal pull-down).
7 S3 S3 Trigger pin (1/0 pin with internal pull-down).
8 VPP VPP Supply ground.
Ver 2.5.1 3
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= PIN DESCRIPTIONS :

S2~S3

Input Trigger Pins:

- In Key Mode :S2 and S3 is used to trigger 3 VVoice groups.

- In SP1 Mode :
S2 is the Serial Clock (SCK) pin which clocks the input command and data bits into the chip.
S3is the Data In (DI) pin in which command and data bits are shifted input into the chip.

- In 12C Mode :
S2 is the Serial Clock (SCK) pin which clocks the input command and data bits into the chip.
S3 is the Data In (DI) pin in which command and data bits are shifted input into the chip.

- In MP3 Mode :
S2 :Forward. S3:Stop.

SBT

Input Trigger Pin:

- In SBT Mode : This pin is trigger pin to play Voice Groups one time or looping sequentially up to
1024 Voice Groups.

- In SPI Mode : SBT is Chip Select (CSB) pin to initiate the command input.

- In 12C Mode : SBT as outputl use.

- In MP3 Mode: SBT pin is (Play/Pause) or (Play/Sop).

VDD

Power Supply Pins : This pins must be connected to the positive power supply.

VPP

During voice playback, this pin and VSS must be connected together to the power ground.
In Circuit Program : This pin is connected to a separate 8.5V power supply voltage for OTP
programming. Connect resistor between power ground and VVPP.

Note : Resistor is 10K Q.

VSS

Power Ground Pins : VSS and VPP pins must be connected together to the power ground during
voice playback.

In Circuit Program : VSS and VPP pins must be separated to the power ground. Connect resistor
between power ground and VVPP.

VOUT1 and VOUT?2

14-bits PWM output pins which can drive speaker and buzzer directly for voice playback.

couT

16-bits current mode DAC output for voice playback.

OUT1 (When SBT pin as OUT1 use)

OUT1 can select output function as below :
1. Busy- H : When voice is playing, output high level signal.
2. Busy- L : Inverted output of Busy- H.
3. LED- Flash : When voice is playing, output LED flash pulse.
4. ~LED- Flash : Inverted output of LED- Flash.
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5. Stop- H : When voice plays finished, output stop pulse.

6. Stop- L : Inverted output of Stop- H.
7. LoadBit : After load voice data to buffer success, output logic high signal.
8. Prog-Busy - H : When voice of Prog-Busy set 1, high pulse output.

When voice of Prog-Busy set 0, low pulse output.
9. Prog-Busy - L : Inverted output of Prog-Busy - H.

= VOICE SECTIO

N COMBINATIONS :

Voice files created by the PC base developing system are stored in the built-in EPROM of the
aP23682/341/170/085 chip as a number of fixed length Voice Blocks. Voice Blocks are
then selected and grouped into VVoice Groups for playback. Up to 1024 Voice Groups are allowed.
A Voice Blocks Table is used to store the information of combinations of VVoice Blocks and then

group them together to form Voice Group.

Chip aP23682 aP23341 aP23170 aP23085
Memory size 16M bits 8M bits 4M bits 2M bits
Max no. of Voice Block 2016 2016 2016 2016
Max. no. of Voice Group 1024 1024 1024 1024
Voice Length 682 sec 341 sec 170 sec 85 sec

(@ 6KHz 4-bit ADPCM)

= Example of Voice

Block Combination :

Assume here we have three voice files, they are “How are You?”, Sound Effect and Music. Each of the

voice file is divided into a number of fixed length VVoice Block and stored into the memory.

Voice block :
Bl =“How” B2 ="are” B3 ="You”
B4 = Sound Effect B5 = Musicl B6 = Music2

Voice Blocks are grouped together using Voice Table to form Voice Group for playback:

Group no. | Voice Group contents Voice Table Entries
Group 1 “How are You?” B1+B2+B3
Group 2 Sound Effect + “How are You?” B4+ B1+B2+B3
Group 3 “How are You?” + Musicl B1+B2+B3+B5
Group 4 Music2 B6

Ver 2.5.1
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* Voice Data Compression :

Voice File data is stored in the on-chip EPROM as either 4-bits ADPCM or 8-bits PCM/ ULAW format
or 16-bits PCM format. VVoice data are stored as 16-bits PCM forma is without compression. The voice
playback quality is best. VVoice data stored as 4-bits ADPCM or 8-bits PCM/ ULAW provide 4:2 data
compression to save memory space. But voice playback quality with be lower than 16-bits PCM format.

* Group Options :

User selectable options that affect each individual group are called Group Options. They are:

Edge or Level trigger.

Unholdable or Holdable option.
Re-triggerable or Non-retriggerable option.
Stop pulse disable or enable.

Fig. 1 to Fig. 6 show the voice playback with different combination of triggering mode and the

relationship between outputs and voice playback.

a Trigges is shorter thana Voice output b. Tngzer sslonger than a ¥ oice output
Sl I—l
S? [ [ L
COUT / Group2z 1\ / Groupt  \ / Group2_ \/ Group2 \
STP [l [ M
LED CITETTTTEETT REERRRRRLARIL RIRRRRAARARRRRRRRARRINELY

Fig. 1 Level, Unholdable, Non-retriggerable

a Trigger is shoster than & Voice oulpu b. Trigger islonger than a ¥ oice output

s1 1

e 1 I I
COUT / Group2 | / Group1 | / Group2 X Group 2 |

LED (HETEEETTEE TP CETTEEETETETEETT e

Fig. 2 Level Holdable

Ver 2.5.1 6
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a Level Unholdatle

SBT | l | l__//.. [ { I |

COUT / Groun1 \ [/ Group 2 X Group2 X Group?2 \// / Group N\ / Group 1 \
b. Level Holdable

sr | L] L] L] L

COUT /Group1 I /Gmup2 XGroup2 XGroup2 | // /GroupNI /Group1 |
where N s up to 254

Fig. 3 SBT sequential trigger with Level Holdable and Unholdable

a. Triggers is shotter thana Voice owput b. Trigger 1slonger than a Voice output
s1 [
s2 i [ |
cour___/ GrupZ \ /Gt \ /[ Goupz _\
STP [ M M
LED RRLARARRAAR CEEEEETTTT T CHEEEETTTT T

Fig. 4 Edge, Unholdable, Non-retrigger

a Trigger is shoster than & Vcice outpu b. Trigger islonger than a ¥ oice output
s1 1
e — 1 l |
COUT / Group2z | / Groupi | / Groupz  \

LED [T TITTTTTITT [EETETETETTTN

Fig. 5 Edge, Holdable

a Edge Unholdable

COUT / Group1 \ /[ Group 2 \ // / Group N \ / Group 1\

b, Edge Holdable

wr | L L] L L
COUT /Group1 | /Grup2 \ // / GroupN | / Group 1 |
where N 1s up to 254

Ver 2.5.1
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There are five trigger modes available for aP23682/341/170/085 series.
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TRIGGER

e Key Mode.
e SBT Mode.

e SP| Mode.
e |2C Mode.
e MP3 Mode.

Key Mode :

MODES:

With this trigger mode, the beginning 3 Voice Groups are triggered by setting S2 to S3 to HIGH or
LOW in different combinations. Each Voice Group can have its only independent trigger options (See
Fig. 1,2,4 and 5 for trigger options definition).

SBT key as key3 ( Key3) :

Voice Group SBT S3 S2
SW1 NC NC HIGH
SW2 NC HIGH NC
SW3 NC HIGH HIGH
SW4 HIGH NC NC
SW5 HIGH NC HIGH
SW6 HIGH HIGH NC
SW7 HIGH HIGH HIGH

SBT key as output (OUT1) :

The SBT pin compile must be set up [ SBT as OUTL1 ]
SBT as OUT1 can select : busy-H/L,stop-H/L,LED flash(LED high active),
~LED flash(LED low active),prog busyH/L, LoadBit.

Voice Group S3 S2 SBT = 0OUT1
N HIGH

SBT as OUT1
SW3 HIGH HIGH

SBT Mode :

* %% Note: NC represents open or no connection

A maximum of 1024 Voice Groups are available. And can be triggered one by one sequentially
with the SBT key (See Fig. 3 and 6).

Ver 25.1
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CPU Serial Command Description :

CPU Serial Command include SPI Mode. 12C Mode.
The command support to reference Fig.7 CPU Serial Command Description.

LOAD 1. This command pre-load the next VVoice Group Address into the address buffer.
2. The "Full/Load" signal will become HIHG once the Group Address is loaded.
3. The Voice Group will be played once the playing of the current VVoice Group is
finished.
4. The "Full/Load" signal will become LOW once the Voice Group is played
and the address buffer is released and ready for next PREFECT action.
5. Using this command make sure there is no gap between each Voice Group.
PLAY 1. This command load the VVoice Group Address into the address buffer,
2. The current VVoice Group will be stopped and play the new one.
PU1 Power up the chip without ramp-up (suitable for PWM direct drive).
PU2 Power up the chip with ramp-up (suitable for COUT transistor drive).
PD1 Power down the chip without ramp-down (suitable for PWM direct drive).
PD2 Power down the chip with  ramp-down (suitable for COUT transistor drive).
VOL Set VVolume index of volume Table.
VOL-- Decrease the volume index of volume Table.
VOL++ Increase the volume index of volume Table.
PAUSE Pause the current VVoice Group.
RESUME Resume the current VVoice Group.
REWIND Play the current Voice Group from it's beginning.
Fig. 7 CPU Serial Command Description
Ver 25.1 9 May 24 2016
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State Description :

PowerOn / External Reset

Reset Sleep
Configure - Idle - Wakeup
B T R
/ 1
| Play :
' ' I
I X I
! Wait 1
. |
| Active y
e S A PR 4
State Name Description
Reset Include Power On Reset (typ 5us) and external reset (depends on the external reset circuit).
All pins are input floating.
Serial Command inhibited.
After reset, state transfer to the " Configure " state.
Configure Internal Chip Configuration.
All pins are input floating.
Serial Command inhibited. (Max configure time = 2ms)
After configuration, state transfer to the "ldle" state.
Idle State transfer to the "*Play"" state if "*active command™* received before timeout.
After time out without active command, state transition to the "'Sleep"" State.
Play Playing Voice Group include ramp.
State transfer to the "Wait" state if nothing to be played.
Wait Wait new Serial command and back to the play state without time limit.
State transition to the **Sleep™* state if **de-active command' received.
Ramp down before transition to the sleep if the "PD2" command be accepted.
Sleep State transition to the "Wakeup" state if selected by the host CPU.
(Wait sleep to wake up state time = 20us.)
Wake up Single command be buffered and wait to execute after wakeup state!!
(Max wakeup time = 2ms).
State transition to the "Play" state if active command received else to the "Idle" state.

Fig. 8 State Description

*** Active commands are "Load", "Play”, "PU1" and "PU2".
De-Active commands are "PD1" and "PD2".

In CPU Serial Command Control :
a. Using PU1/PU2 command first from de-active state.
Add 2ms delay after PU1/PU2 command is necessary.
b. Max "Output Delay of Busy/Full Signal™ equal 2ms during active.
c. Output select to reference PIN DESCRIPTIONS of OUT1

Ver 25.1
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. SPI Mode :

This trigger mode is specially designed for simple CPU interface. The aP23682/341/170/085 is

controlled by command sent to it from the host CPU. S2 .

into the chip .

SBT acts as CSB (Chip Select) to initiate the command word input.
S2 acts as SCK (Serial Clock) to clock-in the command word at rising edge.

S3 acts as DI (Data-In) to input the command bits.

SPI Command Table [MSB First] : Command input into the chip 16-bits data.

S3 and SBT used to input command word

Command D15 | D14 | D13 | D12 | D11 | D10 D[9:0]

LOAD 1 0 0 1 0 1 Voice Group Address Number.
PLAY 1 0 0 1 1 0 Voice Group Address Number.
PU1 w/o Ramp 1 0 1 0 0 1 don't care.

PU2 with Ramp 1 0 1 0 1 0 don't care.

PD1 w/o Ramp 1 0 1 1 0 1 don't care.

PD2 with Ramp 1 0 1 1 1 0 don't care.

VOL 0 1 0 0 0 1 0 [0 |0 |0 |VOL[30]
VOL-- 0 1 0 0 1 0 don't care.

VOL++ 0 1 0 1 0 1 don't care.

PAUSE 0 1 1 0 0 1 don't care.
RESUME 0 1 1 0 1 0 don't care.

REWIND 0 1 1 1 0 1 don't care.

Fig. 9 SPI Command Table
Ver 2.5.1 11 May 24 2016
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SPI Command Timing Diagram:

(SB¢SET) | [

|
[ S I Y I Py I B

AP (0T
SCRI(52)

DIS3)

SDISXDI4 X013 X D12 X1l X010 X 090 X 08 X 07 X 06 X DS X D4 X D3 X m2 X DL X D0 /

Fig.10 SPI Command timing

* Data is latched at rising edge of SCK.

* SPI Command function reference Fig. 7 CPU Serial Command Description.

Power up with RAMP-UP(PU2) or without RAMP-UP(PU1)

CSB(SET) |

DI(S3) D15 X D14 ¥ D13 X D12 ¥ D11 X D10 Y D9 X 08 X D7 X 06 X D5 X T4 X D3 X D2 X DL X D0 /

sy | LT LT L [ 5 I G I I I 5

+»
couT 2mS -~ |

“r
1amp sp tme: 160nS

Fig. 11 Power-Up command timing
* Ramp up time : 160mS

Power down with RAMP-DOWN(PD2) or without RAMP-DOWN (PD1)

CSBISETY |

DI(S3) % D15 X pld ¥ D12 X p12 X ol ¥ 010X 00 X b8 ¥ 07 X o6 X b5 ¥ o4 X p2 X o2 ¥ ni X oo/

couT

screy L L LT LT LT L LI L L ‘

RS .

,, C—
<2uS' 4 »

ramp dowa tima: 160nS

Fig. 12 Power-Down command timing
* Ramp down time : 160mS

Ver 2.5.1 12
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(1). Load Voice Group Address :

a. Command timing reference Fig.10 SPI Command timing.

b. D9 to DO total 10 bits to be the Group Address.

c. The Load signal will become logic LOW once the Voice Group is played and the address buffer
is released and ready for next Play action.

(2). Play Voice Group Address :

a. Command timing reference Fig.10 SPI Command timing.
b. D9 to DO total 10 bits to be the Group Address.

c. Playing assign group address immediately.

(3). Power up with RAMP-UP(PU2) or without RAMP-UP(PU1) :

a. Command timing reference Fig. 11 Power-Up command timing.

b. PUL : will power-up the chip and set the VOUT to center value immediately and stay there.
c. PU2 : will power-up the chip and ramp-up COUT from bottom to center value and stay there.

(4). Power-down with RAMP-DOWN(PD2) or without RAMP-DOWN (PD1) :

a. Command timing reference Fig. 12 Power-Down command timing.

b. PDN1 will power-down the chip and set the VOUT data to bottom value immediately.
PDN1 will be executed correctly only if PUL is executed before.

c. PDN2 will power-down the chip and ramp-down the COUT from its current to bottom value.
PDNZ2 will be executed correctly only if PU2 is executed before.

(5). Volume Set (VOL[3:0]) :
a. Command timing reference Fig.10 SPI Command timing.
b. D3 to DO total 4bits(0 ~ 15) set volume level (max : 0, min : 15).

(6). Volume - - (VOL--) :
a. Command timing reference Fig.10 SPI Command timing.
b. Set volume level decrease.

(7). Volume + + (VOL++) :
a. Command timing reference Fig.10 SPI Command timing.
b. Set volume level increase.

(8). Pause and Resume (PAUSE; RESUME) :
a. Command timing reference Fig.10 SPI Command timing.
b. In Pause state, VOUT1 and VOUT?2 will stay at logic LOW while the COUT will stay at
the current D/A data level. When Resume, the COUT data will continue at the current D/A data level.

(9). Rewind :

a. Command timing reference Fig.10 SPI Command timing.
b. Play the current VVoice Group from it is beginning.

Ver 25.1 13 May 24 2016
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e |2C Mode:

This trigger mode is specially designed for simple CPU interface. The aP23682/341/170/085 is
controlled by command sent to it from the host CPU. S2 and S3 are used to input command word into
the chip while SBT as OUT1 as output from the chip to the host CPU for feedback response.

S2 acts as SCK (Serial Clock) to clock-in the command word at rising edge.
S3 acts as DI (Data-In) to input the command bits.
SBT acts as BUSY to indicate the chip is in busy state(include play and ramp).

I12C Command Table [MSB First] : Command input into the chip 16-bits data.

Command D15 | D14 | D13 | D12 | D11 | D10 D[9:0]

LOAD 1 0 0 1 0 1 Voice Group Address Number.
PLAY 1 0 0 1 1 0 Voice Group Address Number.
PU1 w/o Ramp 1 0 1 0 0 1 don't care.

PU2 with Ramp 1 0 1 0 1 0 don't care.

PD1 w/o Ramp 1 0 1 1 0 1 don't care.

PD2 with Ramp 1 0 1 1 1 0 don't care.

VOL 0 1 0 0 0 1 0|0 |0 |0 |0 |0 |VOL[30]
VOL-- 0 1 0 0 1 0 don't care.

VOL++ 0 1 0 1 0 1 don't care.

PAUSE 0 1 1 0 0 1 don't care.
RESUME 0 1 1 0 1 0 don't care.
REWIND 0 1 1 1 0 1 don't care.

Fig. 13 12C Command Table
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I12C Command Timing Diagram:

sepesy T L [T [ [ 01 11 B f 1 1 Q1 1 e fle [l [

sDIs3) | S/ DISYX D4 Y DI3 X DI2X DIl X DIOX DB X D& X D7 X D6 X DS % D4 X D3 X D2 X DI X n0 %\ [

Fig.14 12C Command timing
* The data bit only can be changed in SCK low level , but it has to be latched before rising edge
of SCK.

* 12C Command function reference Fig. 7 CPU Serial Command Description.

Power up with RAMP-UP(PU2) or without RAMP-UP(PU1)

DLiE3) I /DISXDI4 XDI3 XDIZXDLL ADIDX 09 X O8 X D7 X 06 A DS X D4 X D3 X D2 X DL A DO\ i g

SCRGR2)
slast condition 4
CouT <2m§ -~

€«
amp wp bme: 160aS

Fig. 15 Power-Up command timing
* Ramp up time : 160mS

Add stop condition after power on and internal chip configuration time finish.
In Power up command : After start condition signal, add delay time more than 300us to wake up device.

Power-down with RAMP-DOWN(PD2) or without RAMP-DOWN (PD1)

DISY) /S DISXDId XDI2X DIZX DIL X DIOK DA X 08 X D7 X D6 X DS A D4 X D3 X D2 X D1 X DO Aol LR

SCK(S2) mJJrJjrnJm JjoJrJjrfr Jt JrJJiri

start condition
COuT

4 » -

2ms e

ramp dowa time: 160mS

Fig. 16 Power-Down command timing

* Ramp down time : 160mS
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(1). Load Voice Group Address :
a. Command timing reference Fig.14 12C Command timing.
b. D9 to DO total 10 bits to be the Group Address.
c. The OUT1 output (LoadBit) will become logic high once the Group Address is successfully loaded.
d. The Load signal will become logic LOW once the Voice Group is played and the address buffer
is released and ready for next Play action.

(2). Play Voice Group Address :

a. Command timing reference Fig.14 12C Command timing.
b. D9 to DO total 10 bits to be the Group Address.

c. Playing assign group address immediately.

(3). Power up with RAMP-UP(PU2) or without RAMP-UP(PU1) :

a. Command timing reference Fig. 15 Power-Up command timing.

b. PUL : will power-up the chip and set the VOUT to center value immediately and stay there.
c. PU2 : will power-up the chip and ramp-up COUT from bottom to center value and stay there.

(4). Power-down with RAMP-DOWN(PD2) or without RAMP-DOWN (PD1) :

a. Command timing reference Fig. 16 Power-Down command timing.

b. PDN1 will power-down the chip and set the VOUT data to bottom value immediately.
PDN1 will be executed correctly only if PUL is executed before.

c. PDN2 will power-down the chip and ramp-down the COUT from its current to bottom value.
PDN2 will be executed correctly only if PU2 is executed before.

(5). Volume Set (VOL[3:0]) :
a. Command timing reference Fig.14 12C Command timing.
b. D3 to DO total 4bits(0 ~ 15) set volume level (max : 0, min : 15)

(6). Volume - - (VOL--) :
a. Command timing reference Fig.14 12C Command timing.
b. Set volume level decrease.

(7). Volume + + (VOL++) :
a. Command timing reference Fig.14 12C Command timing.
b. Set volume level increase.

(8). Pause and Resume (PAUSE; RESUME) :
a. Command timing reference Fig.14 12C Command timing.
b. In Pause state, VOUT1 and VOUT?2 will stay at logic LOW while the COUT will stay at
the current D/A data level. When Resume, the COUT data will continue at the current D/A data level.

(9). Rewind :

a. Command timing reference Fig.14 12C Command timing.
b. Play the current VVoice Group from it is beginning.
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e MP3 Mode:

This trigger mode is specially designed for simple MP3 function.

User can start to Play or Pause the voice by SBT pin, and Forward play by S2 pin, up to 1024 Voice

Sections.

SBT acts as (play/pause) or ( play/stop).

S2 act as forward.

S3 acts as stop.

. BLOCK DIAGRAM :

0OSC » .
Oscllllator Kdiliess —— — VPP
_’
Clock [ Sequencer +— VDDA
Generator " e VSS
I Il
M1.M2 »
s1 Decoder
. Control
S8 s Logic 16-bit
> » COUT
SBT » D/A
RESET POP Noise
Reduction pwr | 1T vDDP
OUTL ¢ » VOUTL
OUT2 + Output Driver
OUT3 +« Driver » VOUT?2

Fig. 17 Block Diagram

. ABSOLUTE MAXIMUM RATINGS :

Symbol Rating Unit
VDD- \Y ss -0.5~+45.0 \Y
VIN VS-SO.3 <V< M + %8 \Y
Vour Ves*VourV mo v
T (Operating): -10 ~ +85 T
T (Junction) -10 ~ +85 T
T (Storage) -10 ~ +85 T

Ver 2.5.1
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AN

DC CHARACTERISTICS (Ta=0to 70°C)

~

Symbol- Parameter- Min.. Typ.. Max.e | TUnit- Conditions s
VDD- Operating Voltager 2.00 0 5.00 Ve ¥
AFc/Fco  |Chip to chip frequency variation/ -1.5 o +1.5. %o 5
* +
Symbole Parameter- VDDe- Min.o Typ.- Max.e Unit- Condition-
3.34‘ ¢ ¢ 1.0«1 ¢ g
Isp- Standby currents uA~ g
4.5¢ ‘ o 1.0e ‘ 3
I 4 B “‘ e ’ mA " )
OF- Operating current. 450 o 18- o ] o .
I Fosiit ¢ 3.3« ¢ L ¢ Gk Von=3.3Ve. ¢
o Ll 45 . 17 . S yn=asve ¢
. 3.3" v . R ; 8 ¥
Ve Input high voltage. 45 2/3 VDD« Ve ;
33¢ ¢ : ¥
ViLe Input low voltage- 45 1/3 VDD Vo ‘
: S . 3.3» e -16- @ A Vog=2.0V. *
OH: put mgh curren 45 i 25, ; mA Vou=3.5V.: *
3.3« v 26. ¢ i ¢
oL Output low current; mA- Vor=1.0V-
4.5" + 36» & *
3.3¢ : 150+ ¢ :
TvouTs VOUT Currente mA« Load=8Q+
4.50 ‘ 220+ ® %
3.3 ? 4 o Veour=1.0V« *
IcouT COUT Currente 45 ; A " mA. Gl scalas -
) 3.3« ‘ 1.5« o Notel. =
AF/F- Frequency Stabilitye %Yoe 2
4.5¢ ‘ 1.5 ¢ Note2: .
Notel:
Fosc(3.3) — Fosc(2.7)
Fosc(3.3)
Note2:
Fosc(5.0) — Fosc(4.5)
Fosc(4.5)
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* TIMING WAVEFORMS :

e KEY . SBT and MP3 Trigger Mode :

>1 1< KD
S2,583,SBT ',
>y 1€tBO
|
[ |
Busy — D
1 > 1
9 [ ]
Cout & e ;
>0 1€ ‘ i
tRP
Stop THE
S OSTPW €
Fig. 18
e SP| Mode :
31 tCs 1¢ >q WCH &
SBT(CSB) | ; :
.'-.l <D : -

53 (SDI) (Dﬁ ><Dl4 >< XSSO
$2 (CLK) |—| I—I |_| S(

¥

>l tSBO 1€
i 1
scvo |
Busy : —
tRP 5 iRD
1 & i i
1 ' I ]
i /) N\
Cout /8t (B
. ]

Fig. 19
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¢ |2C Mode :
1 e i)
S3(SDD) ____ M
O @Y,
I ] 1 1 I 1 | 1
S$2 (CLK) i — - —
":I—!é |— 55 w<i SBO ae
tSCRWY : R
Busy : o~ —
Cout Y ; :

Fig. 20
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= AC CHARACTERISTICS (TA=0t070C, Vob = 3.3V, Vss = 0V, 8KHz sampling )

Symbol Parameter Min. Typ. Max. Unit Note
tKD Key trigger debounce time (long) | 16 | ms 1
tKD Key trigger debounce time (long) — | 24 | ms 1

Retrigger during voice playback.
tKD Key trigger debounce time (short) | 1 | ms 1
tKD Key trigger debounce time (short) - | 1.5 | ms 1
Retrigger during voice playback.
tSTPW STOP pulse width (long) | 128 | ms 1
tSTPW STOP pulse width (short) | 500 | 1S 1
tAS Address set-up time 300 | | ns
tAH Address hold time 300 | | ns
tSBTW SBT stroke pulse width (long) 16 | | ms 1
tSBTW SBT stroke pulse width (short) 1 | | ms 1
tBO BUSY signal output delay time(long) | 24 | ms 1
tBO BUSY signal output delay time(short) | 1 | ms 1
tcs Chip select set-up time 100 \ \ ns
tCH Chip select hold time 100 \ | ns
tSCKW Serial clock pulse width 1 | | s
tDS Data set-up time 100 | \ ns
{DH Data hold time 100 | \ ns
tSBO BUSY signal output delay time \ | 2 ms
{RP Ramp Up time | 160 | s
tRD Ramp Down time | 160 | ms
tED Full signal output delay time | | 2 ms
Notes :

The long or short debounce time is selectable as whole chip option during Voice Files Compiling.
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In Circuit Program Applications :
y
¥DD <
==C
T []:]
VDD Yop
0:® =~ 8 [Jver e o v saraw
if 2fss v BBV o
vouT2
von []3 6] s2 sz Bd Bl 53 /COUT —f—K X
(FRITER SOCKET)
oy R SO( : ¥rP E g PP i o
_ vouTl | 8/16Q
‘ SBT
ser B = — VOUT2 -"Eq Speaka
v © SHT
APZ3XWC3D/8S WRITER VSsSvep
% Rl
CIRCUIT W
N
Fig. 21

1. Between VPP and GND should add R1(10K)<Q.
2. Between Writer and Circuit connect wire less than 10cm is the better.
3. If voltage is higher than 4.0V, C (0.1uFtyp)) is necessary for endure high voltage and protect it from

noise which may affect its performance

Distance between caps and ICs should be minimized to reduce spreading inductance.
The wiring length between the IC and caps may be less than 100mil.

Ver 2.5.1
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* TYPICAL APPLICATIONS :

Key Mode
VDD
T 1
e
- C
v
VDD
I 5's S2
55 S3 VOUTI1 8/ 160
VOUT2 Speaker
-
O O SBT‘_I
VSS VPP
Fig.22
Note:

If voltage is higher than 4.0V, C (0.1uFayp)) is necessary for endure high voltage and protect it from
noise which may affect its performance

Distance between caps and ICs should be minimized to reduce spreading inductance.

The wiring length between the IC and caps may be less than 100mil.
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SPI Mode
VID
O
¢
=,
VDD v [ﬂ 8
114W
VOUT2 L
CSB SBT(CSB)  ,cOUT N T
e 2152 (SCK) Rb
g DI S3 (DI)
e
VOUT1 | _. 8/16Q
VOouT2 [~ Speaker
VSS, VPP
Fig. 23
Note:

If voltage is higher than 4.0V, C (0.1uFayp)) is necessary for endure high voltage and protect it from

noise which may affect its performance
Distance between caps and ICs should be minimized to reduce spreading inductance.

The wiring length between the IC and caps may be less than 100mil.
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12C Mode
VDD
O
[ ]
[
— C
VDD ¢ [ﬂ 3%
1/4W
VOUT2 I -
. /COUT Iy
D 2152 (SCK) Rb
; DI S3 (DI)
E
BUSY ¥ OUT1 (SBT)
VSS,VPP
Fig. 24
Note:

If voltage is higher than 4.0V, C (0.1uFgyp) is necessary for endure high voltage and protect it from

noise which may affect its performance
Distance between caps and ICs should be minimized to reduce spreading inductance.
The wiring length between the IC and caps may be less than 100mil.
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MP3 Mode

VDD
- 7 '
i -
] <
v
VDD
forward I E>_LIC e 4
o P & VOUT1 8/16Q
VOUT2 A
play/pause 5% SBT«
VSS,VPP
Fig. 25

Note:
If voltage is higher than 4.0V, C (0.1uFgayp)) is necessary for endure high voltage and protect it from
noise which may affect its performance
Distance between caps and ICs should be minimized to reduce spreading inductance.
The wiring length between the IC and caps may be less than 100mil.
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= BONDING PAD DIAGRAMS (aP23682/aP23341)

R = N =
6 2 2 &8 T R A F A3 4
S © 0 >

S S

(s = MmN -
SR EEREEEREER:
o
B R B e D E B

Notes:
1. Between VPP and GND should add 10KQ.

VDDA and VDDP should be connected to the Positive Power Supply.
VSSA and VSSP should be connected to the Power GND.
Substrate should be connected to the Power GND.

o
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BONDING PAD DIAGRAMS (aP23170/aP23085)

<ég< ~-
o Vi Vv W

S § § 3 & 8 & 8 £ 8 8 288
TN =

< o cC O O

S 2 2 ZF A € c 288 = £
* Y S W B 4@ 8 = N = = o

Notes:
1.Between VPP and GND should add 10KQ.

2.VDDA and VDDP should be connected to the Positive Power Supply.
3.VSSA and VSSP should be connected to the Power GND.
4.Substrate should be connected to the Power GND.
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PACKAGES DIMENSION OUTLINES

8-Pin 300mil P-DIP Package

K o (’-_—-_f_',.':::"-__’___- SYNS0LS wIN NOR WA
[ = =

S~ ’ - | a5 r ' 5
L_] l_u_] I‘u‘l _\J —“:Q-_—_-..\~___a L . ’.‘;‘ P ".:;. _ ‘:

< SEANNG SLAME
UDE MOLD FLASH £R
USIONS SHALL NOT

S WTH THE LEABS

£ BETWEEN LEADS INCLUOING DAV 8A7
OTRUSIONS TO BE 005 INCH MININUW
i e 5 DATUM PLANE [E] COINCIDENT WITH THE S0TTOM OF LEAD,
— WHERE LEAD DS gany

8-Pin 150mil SOP Package

0.008kyp.
HHHH ] SYMBEQLS | MIN.__ | WX,
- . 1E A 0.053 | 0.069
Al | 0.004 | 0.010
io D 0.180 | 0.196
A o E 0.150 | 0.157
5 T H 0228 | 0.244
O L/ L 0.016 | 0.050
5 L + 2, ] i 0 )
H R \ UNT : NCH
H H h:l m—_ \J/ NOTES:

MLL 0050ty 1.JEDEC CUTUNE : WS=012 A4
- : 2.0IMENSIONS "0° DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS.MOLD FLASH. PROTRUSKOINS
AND GATE BURRS SHALL NOT EXCEED .15mem (.0CSin)

PER SEE.
< S.OIMENSIONS "E” DOES NOT INCLLDE INTER-LED FLASH.
D OFR PROTRUSIONS. INTER-LE2D FLASH AND PROTRUSIGNS
( SHALL NOT EXCEED .25mm {.010n) PER SIDE
[~ 5 ; }
- < y /
\imimiml SEATNG PLANE BT
I
4 BT 4 | i |
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HISTORY

2015/07/20

aP23682_ 341

2015/09/08

170_085 SPEC : Modify cpu control timing waveforms
Modify Page. 15 DC CHARACTERISTICS
Reduce output function from 14 to 9.

aP23682_341_ 170_085 SPEC : Modify ULAWS to ULAWS.

2015/12/23

Add SBT mode independent description.
Optimize the CPU mode control.
Add In Circuit Program application on page. 22.

aP23682_341_ 170 _085 SPEC : Add decoupling cap suggestion at high voltage application.

2016/05/24

Page 22 to 26.

aP23682_341_ 170_085 SPEC : Modify in circuit program schematic to support copier.

Page 3,22.
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