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A:'LUE AVxx16K Series

1. GENERAL DESCRIPTION:

The AVH316K , AV0716K , AV1416K , AV2116K , AV2816K and AV4216K are single-chip

voice synthesizing CMOS IC. They are low cost with proper functions and can synthesize voice up to 3.5, 7,

14,

21, 28 and 42 seconds, using Aplus 5-bit LOGPCM algorithm.o8us er speech data can be

programmed into ROM by changing one mask during the device fabrication. Besides, not only the very

flexible and functional PowerlO pins (I01/102) are available for user to apply in various applications, but also

an interactive development tool “EzSpeech” is ready for user-friendly programming.

).
@).

@A).

(4).

(5).

(6).
(7).

. FEATURES:

Single power supply can operate from 2.4V to 6.4V (in this range, user can set Rosc as a fixed value).

The total voice duration is about 3.5, 7, 14, 21, 28 and 42 seconds those can be partitioned up to 32

voice_sections. Each voice_section length is flexible. Besides, there are additional 32 mute_sections.

Voice length can be individually up to 3.5, 7, 14, 21, 21 and 21 seconds and voice+mute length can be

individually up to 21 seconds at 6kHz sample rate for each voice_section.

Total 96 voice_steps are available for 16 sub_tables. The number of voice_step for each sub_table is
flexible, but maximum is 96. For each voice_step, it can specify one voice_section, playback speed and

101/102 output enable options if I01/I02 are set as output.

Built-in variable oscillator, 16 kinds of playback speed option : ( 3.9k ~ 14.0kHz)

A B C D E F G H
14.0kHz | 12.0kHz | 10.5kHz | 9.3kHz | 8.3kHz 7.5kHz 7.0kHz 6.4kHz
I J K L M N (0] P
6.0kHz 5.5kHz 5.2kHz 4.9kHz 4.6kHz 4.4kHz 4.1kHz 3.9kHz

101 or 102 can be either input or output pin (Mask option).

Optional “Three Triggers Input” (all OKY, 101 and IO1 are input), “Two Triggers Input” (OKY and 101 are
input, 102 is output), or “One Trigger Input” (OKY is input, I01 and 102 are output).
(A). Each input pin has mask options for Edge/Level, Hold/Unhold and Retrigger/Irritrigger trigger modes.
(B). OKY input can choose One-Key Sequential or Random for maximum 16 sub_tables. At One-Key
Sequential, the Reset function of sub_table sequence can be chosen when other keys are triggered.
(C). OKY and 101 input can choose Toggle On/Off function or not.
(D). OKY input can choose CDS+1M ~ CDS -~ 1M pull-low ~ 10M pull low or floating input type.
101 and 102 input can choose CDS+1M -~ CDS -~ 1M pull-low or floating input type.
(E). Each input can choose debounce time: Long debounce for push buttons. Short debounce for fast
switches.

(F). Input pin priority : OKY > 101 > 102.
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JPLUE AVxx16K Series

(8). 101/102 have 7 kinds of output option :
(A). Stop_High pulse : high active stop pulse output whenever device stop playing.
(B). Busy_High active : high active signal output during playing.
(C). Busy_Low active : low active signal output during playing.
(D). LED 3Hz flash : 3Hz sink signal output for driving LED during playing at 6kHz sample rate.
(E). LED 6Hz flash : 6Hz sink signal output for driving LED during playing at 6kHz sample rate.
(F). LED dynamic 2/4 : dynamic sink signal output for driving LED during playing.

(G). Synchronous output : arbitrary output with voice, user can edit the Sync signal by PowerlO editor.

% Where (D) and (E) is the LED flash rate at 6kHz sample rate. For different sample rate, the LED flash

rate is different from original 3Hz or 6Hz.
(9). PWML1 and PWM2 can directly drive buzzer or 8, 16, 32 or 64 ohms speaker.

(10). The voice length in voice_section must be the multiple of 200Hex, and the mute length in voice_section
must be the multiple of 80Hex. But when the voice length in voice_section of “voice + mute” don't fully

use the last 200Hex, the unused voice length is set as mute and combined with the followed mute time.

(12). In pure mute voice_section of MO0~M31, the mute length must be the multiple of 80Hex. The maximum

mute length is up to 21 seconds at 6kHz sample rate for each mute voice_section.

(12). Oscillator selection:
(A). External oscillator: Connect OSC pin to Vdd with a resistor, Rosc.
(B). Internal oscillator: Connect OSC pin to GND. (Not suggested because of frequency shift and system

stability)

s¢Input Type Description:

Option Description

Normal selection for button trigger.
CDS + 1M | Only 1M pull-low resistance when key-pressed, and 1M+300K(parallel) pull-low resistance
when key-released.

CDSs Internal 300K ohms pull-low resistance, usually for photo-resistor trigger.

IM pull-low | Internal 1M ohms pull-low resistance, reserve for some special applications.

10M pull-low | Internal 20M ohms weak pull-low, usually for touching trigger.

No internal resistor connection, usually connected to other output pin or connected to GND

Floating by an external resistor.

* 10M pull-low option is not available for I01/102 input.

The input type figure is as page 2.
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1.- Jﬂw#ﬁ
AVH316K - AVO716K - AV1416K - AV2116K - AV2816K - AVA216K » #7 £ 1 jf; 14 i i

F'E&/ IC > l@gﬁﬂ;iﬂigﬁ (554 [ E?:M ;[:E[F{Ig/, RaBalio> FIJDH?"{ IC E%FF[E #1{fr] 5-bit LOGPCM /ﬁ’ﬁﬁﬁhf ,
F,’?‘)’yé 35-7-~14 -21-28- 42%J/J/T‘,?"[ 0 E[[Qﬁﬂﬂiﬁf[[ﬁ'%ﬂ B ’}{—] Es lﬁ‘fTE[J/ﬁ‘]?"[ E*?[QI/JFFH,
ROME 1= BIgH U™ I E 2 G Epy PowerlO pin {5 (101/102) “FEI?'F’:,T fF[JL[/ SR E'Jl’fé" Fr
Ry EzSpeech 7 S A R -

Z.f[ﬁ']ﬂ::

1. - = [EF ESFIRIEL 2.4 ~ 6.4 |4a1ﬁj SEARI] 0 PR P Rosc P fifr) -

). & ?ﬁ AT 357214212842 7> SR 2R ‘Fﬂz;}lu%SZ[Eﬁ ?’,F&(vmce section) » LE<E
mr [ﬂ 32|[ﬁ'ﬁ3?ﬁﬁ§(mute section) i’ fH ff1 "] -
(3). irfig R ST %7 357 14~ 21~ 21~ 21 F) o (7 6KHZIVELHIH )

B+ BT OS0G>5 R STE 217 - (5 BkHZT R )

4). 47 96[unf,?ﬁff§‘(v0|ce step) » ' HFH]RY 16{[H 5 ?‘ﬁ’(sub table) » J[nnf,fﬁ T Fn&unﬁﬁ TSE B«Lﬁf{j(@
B % UE 96T ) « B BTG S BANRIGLE » T 100102 e R
(101102 [t ) -

(5). [ A= H - H 167 ] IFil FEHE A2 f8 (playback speed: 3.9k ~ 14.0kHz) :

A B C D E F G H
14.0kHz | 12.0kHz | 10.5kHz | 9.3kHz | 8.3kHz | 7.5kHz 7.0kHz | 6.4kHz
I J K L M N O P
6.0kHz | 5.5kHz | 5.2kHz | 4.9kHz | 4.6kHz | 4.4kHz | 4.1kHz | 3.9kHz

(6). IOLFYIO2 " 245 'y ™ Wl RLpat VR (L B8 -

(7). iS4 S SN M (OKY, IOTAIOREH (W] ) » “Rysitia iy 1120 (OKY, IO ] * 102
() fo “HIEE(OKY) B iy * 510" (b LUE OKYFJ.I’,‘["Eﬁ" ’ IOlfDIOZWEf,’l"EﬁHE)

(A). 5 Fofiy ™ SR IR (U BhR) -
gL | YE gL (Edge/Level) ¢ ff] / ZFpE] (Hold/Unhold)
PR [ 2R R T (Retrigger/Irretrigger) ©

(B). OKYﬁ? # 2716(Hsub_tablef’y One-Key sequential g‘/ random 48 > 7+ One-Key sequential EHJ‘I
T ¥ sub-tablefiyH - i*ElReset(’g[ [P bl aF %) o

(C). OKYﬁHOlﬁF“ s “?“i_ ¥ Toggle On/Off U<

(D). OKY ﬁi?r" fi'#4 CDS+1M ~ CDS ~ 1M pull-low ~ 10M weak-pull low 5 floating pgﬁﬂ HEto
101/102 ﬁi?r" H‘E;M CDS+1M ~ CDS -~ 1M pull-low ﬁ‘} floating EIUﬁTEJ“ B

(E). &~ ﬁ:g‘f =) [ﬂ B’ELFSE"*J[‘E(Debounce)EHjF tLong - fH{H - = g 5 Short - E#féﬁf'ﬁj%%
fils] o

(F). # R © OKY>I01>102 -
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(8). 10L/1021 fiet |+ 7 Feifaye! 244 -
(A). Stop_High pulse : i (FRE RISy o ST E
(B). Busy_High active : il iy & s -
(C). Busy_Low active : YR S0 EF B -
(D). LED 3Hz flash : #4115 LED 3Hz {14 « (HiR i3t 13 6kHz i)
(E). LED 6Hz flash : ## 471 LED 6Hz [{/4 « (?l}’?ﬁﬁ’rﬁ@ % 6kHz [5)
(F). LED dynamic 2/4 : §# LEDFER 2/4 1 G g -
(G). Synchronous ft! @ f K;g:#ﬁ (e i pofe e ( JfPfPowerIO{r JEET B <fs |$’(Synclflyﬁfﬁr7éﬁ)
(2% LED 3Hz / 6Hz flash £Lffi// 6kHz fofAibigie ﬁf LEDAsgi | T [l sEhe3 e - LEDH ey
B ;7 Tl )

(9). PWM1 - PWM2 i [l ¥ EfifY) buzzer [y 8 ~ 16 ~ 32 ~ 64(2 speaker -

(20). - FAFFEHIIFIH % 5 200HEX PORERTS, - - FHE IO R4 5 BOHEX [leits - (LR
F*[ np?”ﬁﬁ%‘*?ﬁ F“np?ﬁﬂfllﬁ“uf,ﬁm@j ifff 200HEX » FII|595 [N@FFJIIEF?}@'&P'F”FQ?} e
(12). EEFIFIE -
(A). ﬁ?y 7][%[ 32'127 %{L‘*E} ﬁfﬁ{% /EH oscC /][}%}L_BJEAUL* ZFI

(B). S [N ] OSC # 1y « (PITHIDS AR EE » T HF ")
¥ F_\'Jj —'55:0%:?] :
=5 TR
~JEEIE > N ST o MRS N 0 ICPEIET M Eﬁkﬁ Y
CDS + 1M FHJ‘: IC["| ﬁ 157 IM+300K (% )FJE g ﬁgeﬂ f jflz FJ

CDS IC[* [#[$£% 300K i ™ 1 i @m&%ur?ﬂ ~ EE] -
M pull-low | IC[* [5G IM o7 S 6 > (WG~ ER 7R 7 -
10M pull-low |C{7 ?Zl— 5% 10M F[fj"k :ﬁ?gﬂﬂ Iﬁf{ [E[ B ,ig.v%,j}‘ll_ﬁjréﬂj o

. ICP? iz 45 5 B P R BRI 5 PR e
Floating {f[ﬂﬁﬂd 7:#%{?{”]15- : 3? ffﬁ * ﬁ?

*l101/102 ’5 ﬁ? Eﬂj 127 10M pull-low fizE i -

Trigger Buffer

PAD
E —_—
300K
Latch
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3. BLOCK DIAGRAM:
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GENERATOR

4. PAD DESCRIPTION:

Pad Name | Pad No. ATTR. Function

OKY 1 /0 One-Key Input for trigger.
101 2 /10 Status output or input for trigger.
102 3 I Status output or input for trigger.

GND1, 2 4,8 Power Negative power supply.

PWM1 5 0] Audio output.

Vdd 6 Power Positive power supply.

PWM2 7 0] Audio output.

OSsC 9 I Oscillator input. For using internal oscillator, connect OSC to GND.

5. CODE DEVELOPMENT & DEMO SYSTEM:

User can use “EzSpeech” software tool to develop the desired functions. For details, please see EzSpeech

user manual. After finishing the code programming, user will get 2 files of “.bin” and “.htm”, the binary file
and function check list. User can download the “.bin” file into 4EA_DB demo board to demonstrate the

AVxx16K function. The related mapping of 4EA_DB is as below,

AVxx16K 4EA DB 4EA DB Description
OKY PRAO PRAO performs OKY input.
101/102 as Input PRA1/PRA2 PRA1/PRA2 perform 101/102 input mode.
I/O Pin | 101/102 as Output PRBO/PRB1 PRBO/PRBL1 perform 101/102 output mode.
PWM1, PWM2 PWM1, PWM2 | PWM output to directly drive speaker.
0osC OSC1 OSC1 connect 150K ohms resistor to Vdd.

For some input type option, user

may need to connect an external resistor. Please refer to the table below,

AVxx16K 4EA DB 4EA DB Description
CDS + 1M CDS + 1M The same.
CDSs CDS + 1M Almost the same.
I.P)f)pué 1M pull-low Floating Need to connect 1M external resistor to GND.
10M pull-low Floating Need to connect 10M external resistor to GND.
Floating Floating The same.

Once the function has been approved, user only need to send the “.bin” file to Aplus for co de tape-out.

5
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6. ABSOLUTE MAXIMUM RATING:

Symbol Rating Unit
Vdd~Vss -0.5~+7.0 \%
Vin Vss-0.3 < Vin < Vdd+0.3 \%
Vout GND < Vout < Vvdd \Y
Top (operating) 0~+70 °C
Tst (storage) -25 ~ +85 °C
7. DC CHARBDTERISTICS:
Symbol Parameter Min. | Typ. | Max. | Unit Condition
Vdd Operating voltage 2.4 3.0 6.4 \%
' Supply current Standby ! UA Vdd=3V, /O open
lop PPy Operating 200 (with Rosc or OSC grounded)
lih . 3
Input current: OKY, 101, 102 UA vdd=3V
lil ( IM pull low ) 0
lih Input current: OKY 0.3 _
m ( 10M pull low ) 5 uA vdd=3v
lih Input current: OKY, 101, 102 10
. ' ' uA Vdd=3V
lil (CDS) 0
loh -30 Vdd=3V, Vop=2.4V
PWM1, PWM2 output current mA
lol 30 Vdd=3V, Vop=0.6V
loh -4.5 Vdd=3V, Vop=2.55V
101/102 output current mA
lol 7.5 Vdd=3V, Vop=0.75V
o Fosc(3v)-Fosc(2.4v)
- 0,
dF/F Frequency stability 5 5 % Fosc(3v)
dF/F Fosc lot variation -10 10 % Vdd=3V, Rosc=160K (2

8. Frequency vs. External Rosc : (measured at internal option of 6kHz playback speed)

10

Freq. (K Hz)

100 120

180

200

Rosc K(ohm)
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9. TIMING DIAGRAM:

1.> Edge/Level

Edge Mode:
Edge Trigger < Twy
OKY/l01102
AUDIO Sub_table N
Level Trigger | < Tw >
rovse — LT |
AUDIO Sub_table N
Level Mode:
Edge Trigger < TWHp
OKY/I01/102
AUDIO Sub_table N
Level Trigger L Tw >
OKY/I01/102 N ) B I |
AUDIO sub_tableN > sub_tableN > sub_tableN

* Note: Tw is the minimum pulse width > debounce time (5.3ms or 20.8us at 6kHz).

2.> Hold/Unhold

Hold:
OKY/101/102 SR I B I !
AUDIO Sub_table N I
Unhold:
OKY/101/102 4,_\—,_‘—, |
AUDIO Sub_table N

* Note: Both Edge and Level have Hold and Unhold option.

3.> Retrigger/irretrigger

Retrigger:
OKY/IO1/102 —,
AUDIO Sub_table N |< Sub_table N Sub_table N
Irretrigger: Play from beginning immediately.
OKY/IO1/102 —,
AUDIO Sub_tableN Sub_table N

Ignore trigger input signal during playing.

4.> Status Output (101/102)

AUDIO Voice Mute

Stop_High pulse > |« 172ms at 6kHz

Busy_High active 41 |
Busy_Low active [

LEDSHzi6Hz flash [ L[ [ Eplinipinlgl

> ¢ 3Hz or 6Hz for playing speed at 6kHz
LED dynamic 2/4 : When the voice amplitude is higher than 2/4 full-scale amplitude, LED ON.
LED ON means status outout low.
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10. APPLICATION:

1 trigger, 3 LED, using internal oscillator

LED1

3triggers, 1 LED, using internal oscillator

V 9°4

]

—o0 o—

1
s

osC

OKY

101

102

Vdd

GND

LED1
X
X
PWM1
PWM2

LEDL1 is flashing when PWM output enable.

2 triggers, 1 LED, 1 motor, using external oscillator

PWM1
PWM?2

102

vdd N
osc
PWM1
N 4
PWM2
o—1 OKY
101
102
GND
Vdd
Rosc
——W\Vv—— OSC
0.1uF T +—0 O0—— OKY
.
o0 o 101
GND

Rosc=160K() (at 6kHz sample rate, option: I)

8550

102 is set to output mode, select “Busy_Low active* or “Sync output” for driving motor.

While driving motor, one capacitor is suggested to put between Vdd and GND.

The above application circuits are for reference only, user can contact Aplus for more information.
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11. BONDING DIAGRAM:

(0,0)

<

Chip size:

AVH316K :
AVO716K :
AV1416K :
AV2116K :
AV2816K :
AV4216K :

X=1074 um, Y=758 um
X=1074 um, Y=884 um
X=1080 um, Y=1180 um
X=1074 um, Y=1462 um
X=1080 um, Y=1760 um
X=1074 um, Y=2328 um

Pad size: 80 um x 80 um

*¢ The IC substrate must be connected to GND.

12. PAD LOCATION:

Pad No. Pad Name X Y
1 OKY 90 294
2 101 90 184
3 102 90 74
4 GND1 231 52
5 PWM1 396 52
6 Vvdd 623 52
7 PWM2 849 52
8 GND2 940 161
9 OSC 906 281
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