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AM9AC Series
Revision History
Revision# Date Description Page
14 2004/4/25 | Original. -
1. Amend voltage range. 3,5,8
2. Amend the binary file name to “eva” from “bin”. 7
3. Change demo system to AMOAA_DB demo board. 7
1.5 2005/12/15 o
4. Amend loh & lol DC characteristics of 101. 8
5. Amend timing diagram. 9~12
6. Delete chip size. 14
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@AALPHA AMO9AC Series

1. - ﬂ&*ﬁlffﬁ
AMYACO036 - AMIACO076 - AMIACO146 + AMIACO21D » §TH5 {1l CMOS i f17 IC » P PHIEL2
(A I TIRSEOR IC i - PP 4-bit LOGPCM AifiE = - I:I’%"mé35 71421
"4?[ E"%@@%H'E@v‘u Bt R TRV R R T ROMTT - B ?ﬁﬂ FJE - i S

10 pin & (101) » T»f[ T[ | VR R R Fi' FRL i o EzSpeech - "ﬁ‘f}é‘ﬂw = B3

2.1-%3'@:

(1. gt- = f‘E’F%E&ﬁﬁ%‘? 20~64 |k:[21j(rilH§‘E[Eﬂ * f'FRM[H1- Rosc ?:’iﬁ’[’@) °

2). %f?ﬁi@F S14821F ’Fg,;}iuﬁiysnjai ?”,Ek(vmce section) » HFESA ]
(3). - IR ORI TR S 3527~ 14~ 21 7 - (F6kHZIVRH )

5 B TR A0SR TR SRR 11221521 215 - (G 6KHZVRE )

(4). HE16{F f[ (voice_step) » ' HF(RY 2[5 f['”(sub table) - -F‘f,q & 28R fﬁr& - = F‘
ﬁr*‘ﬂﬁc TR 10T Ja R R (01 (it ) -
f e

(5). '[Pl oy - HE 155 T [ [ S A (playback speed: 4.0k ~ 18.1kHz) :

A B C D E F G H
18.1kHz | 14.4kHz | 12.0kHz | 10.3kHz | 9.0kHz | 8.0kHz | 7.2kHz | 6.6kHz
I J K L M N O -

6.0kHz | 5.6kHz | 52kHz | 4.8kHz | 4.5kHz | 4.3kHz | 4.0kHz -

<Y[PE B [ PO PRI ﬁ?}{ﬁj’ OSC i+ - >
(6). 101" 2 & {5y ™ RIIFVRLpac Tl (OF B8

(7). 29 Pyt M= (TGHIOT) fY “HIET G st iy TE&?“”(IO@J.I}‘ () -
(A). & i iR B OV REE ) -
g R [ o YA 5E (Edge/Level) ]JMTD? /JlE[ﬁi}Tajt(Hold/Unhold) ;
féﬁg%*f% / :J[Eféé?&i"—f»*q%(Retrigger/lrretrigger) 0
(B). TG fij * [i*;#4% CDS+1M ~ CDS ~ 1M pull-low ~ 10M weak-pull low g5 floating fifi * = -
(C). 101 fay * p‘fi {% CDS+1M - CDS - 1M pull-low 5 floating fiufiaj * = -
(D). [ 1§ " Debounce) Eﬂ*]F : Long - fHfH — = E = 5 Short - FLH B EA FTJIFDF' o
(% Ty R iy L fjSE H~ AT Debounce fiffi ¢)
(E). Ba/Es- : TG>I01 -

(8). 101 f g1 | ™ G?fﬁi?“ﬂig
(A\). Stop_High pulse : li'LPTﬁFﬁ%ﬁi%&‘ﬂﬁ{J@if‘?ﬂ’fr@;°
(B). Busy_High active : f sy o ek -
(C). Busy_Low active : f#&Hpi 2[R v
(D). LED 3Hz flash : 457 LED 3Hz [4/4 - (Hf#573u'e 15 BkHz )
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(E)- LED 6Hz flash : f# k¢ LED 6Hz 4t - ({5 6kHz )
(F). LED dynamic 2/4 : §#k1 LEDEER 2/4 1 e -
(% LED 3Hz / 6Hz flash £15;// 6kHz (1251030 °8 /if - LED/YPRIIHF o T il A el -
LED /474879915 i‘//f VT )

(9). PWM1 » PWM2 7 @[}%E@gﬁ buzzer {5 8 ~ 16 ~ 32 ~ 64() speaker °

(10). - FEGTH 1 U5 i FER % (L 80 HEX (AMOAC0036) ~ % 100 HEX (AMIAC0076,
AMOAC0146, AMOAC021D) IR -

(11). P FEAORI|PAT- 1-(00~07) » G SEEE |AREI o1 A F (T (T ROM ) » — Rt i
.Ig?ﬁ Bl »JT F‘IJJ\J}{%EL"E’V"EKEFKJ {5 _J_'jEtj E[ j_._lﬁg’[/r il F&, T 5T F(00) o
(12). B IRE
(A). SR TR i TS 8 ) OSC 9t 45 o/ S - -
(B). SIS (3 Skl N OSC Y o (PWATHI Y R L T+ | D7)

X #ﬁ‘x —-[.J—A\‘ HH’FI

2 RO
~ YEECE NS P [FR -

CDS + 1M [EE&%HTE?] ICI* (155 M 1§ 5T 3 [y SR » ICT #7145 1M+300K (%7 %5)
o 8

CDS ICI" J#11£5 300K ™™ P » {2k i~ &7 -
1M pull-low ICPJ%"}BE’L 1M fiv™ ;aj?:’{!ﬁ' F’ﬁﬁ fﬁﬁzr‘%ﬂ e
10M pull-low ICPJSFEBF# TOM 7 7 FEfl IE”PINFU“ [ B EER| o
Floating mﬂfkw “’ﬂ%ﬁ%ﬂﬁﬁﬁWW¢ﬁﬂﬂ@“ UM P ] -

R g B ]

101 gﬁ? [ > 32 10M pull-low {32 -

Trigger Buffer

PAD
X

300K
Latch
10M
Pull-Low Pull Low
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AMIAC Series

1. GENERAL DESCRIPTION:

The AM9AC0036, AMSACO0076, AMOACO0146 and AM9ACO021D are single-chip voice synthesizing CMOS IC.

They are low cost with proper functions and can synthesize voice up to 3.5, 7, 14 and 21 seconds, using

Alpha 4-bit LOGPCM algorithm. Customer speech data can be programmed into ROM by changing one mask

during the device fabrication. Besides, not only a very flexible functions 1/0O pin is available for the user to

apply in various applications, but also an interactive development tool “EzSpeech” is ready for user-friendly

programming.

2. FEATURES:

(1). Single power supply can operate from 2.0V to 6.4V (in this range, user can set Rosc as a fixed value).

(2). The total voice duration is about 3.5, 7, 14 or 21 seconds those can be partitioned up to 8 voice_sections.
Each voice_section length is flexible.

(3). Voice length can be individually up to 3.5, 7, 14 or 21 seconds at 6kHz S.R. for each voice_section.
Voice+mute length can be individually up to 11, 21, 21 or 21 seconds at 6kHz sample rate for each
voice_section.

(4). Total 16 voice_steps are available for 2 sub_tables. Each sub_table can only use maximum 8
voice_steps. For each voice_step, it can specify one voice_section and 101 output enable options if 101
is set as an output.

(5). Build in oscillator, 15 kinds of playback speed option for internal resistor used : ( 4.0k ~ 18.1kHz)

A B C D E F G H
18.1kHz | 14.4kHz | 12.0kHz | 10.3kHz | 9.0kHz | 8.0kHz | 7.2kHz | 6.6kHz
I J K L M N (0] -
6.0kHz | 5.6kHz | 5.2kHz | 4.8kHz | 4.5kHz | 4.3kHz | 4.0kHz -
<Internal oscillator: OSC pad must be bonded to GND>
(6). 101 can be either input or output pin (Mask option).
(7). Optional “Two Triggers Input” (TG and 101), or “One Trigger Input” (TG pin only).

(A). Each input pin has mask options for Edge/Level, Hold/Unhold and Retrigger/Irritrigger trigger modes.

(B). TG input can choose CDS+1M ~ CDS ~ 1M pull-low ~ 10M pull low or floating input type.

(C). 101 input can choose CDS+1M ~ CDS ~ 1M pull-low or floating input type.

(D). Debounce time: Long debounce for push buttons. Short debounce for switches. (2% In Two Triggers
Input Mode, only one kind of debounce time is available.)

(E). Priority : TG > 101.

(8). 101 has the following output option A~F :

(A). Stop_High pulse : high active stop pulse output whenever device stop playing.

(B). Busy_High active : high active signal output during playing.
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AMIAC Series

(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.

¢ 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). PWM1 and PWMZ2 can directly drive buzzer or 8, 16, 32 or 64 ohms speaker.

(10). The voice_section length of “voice length + mute length” must be the multiple of 80Hex (AMSACO0036) or
100Hex (AM9ACO0076, AM9AC0146, AMOAC021D).

(11). In voice_section sequence arrangement (00~07), If there are some voice_sections with only mute and
without voice, they should be put next to the last voice_section with voice. Besides, that is not allowed to
put a pure mute voice_section between 2 voice_sections with voice, or put the pure mute voice_section

on first place (00).

(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.
CDS Internal 300K ohms pull-low resistance, usually for photo-resistor trigger.
1M pull-low | Internal 1M ohms pull-low resistance, reserve for some special applications.
10M pull-low | Internal 10M ohms weak pull-low, usually for touching trigger.
Floatin No internal resistor connection, usually connected to other output pin or connected to GND
9 by an external resistor.

* 10M pull-low option is not available for |01 input.

Trigger Buffer

PAD
X

10M
Pull-Low

m

Pull-Low
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3. BLOCK DIAGRAM:

TG (C) — 4-bit LOG_PCM
—C X - 5 DECODER
101 { >
<« (L) T OUTPUT
L BUFFER
? e VOICE
" ROM
|1 T
e Rt mmon | ¥
—_— 1 2
4. PAD DESCRIPTION:
Pad Name | Pad No. ATTR. Function
101 1 1/0 Status output or input for trigger.
TG 2 I Input for trigger.
GND1, 2 3,7 Power Negative power supply.
PWMH1 4 0] Audio output.
Vdd 5 Power Positive power supply.
PWM2 6 0] Audio output.
OSC 8 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 “.eva” and “.htm”, the evaary file

and function check list. User can download the “.eva” file into AM9AA DB demo board to demonstrate the
AMOYAC function. The related mapping of AMOAA_DB is as following,

AM9AC AM9AA_DB AM9AA_DB Description
TG OKY OKY performs TG input.
/0 Pin 101 101 The same.
PWM1, PWM2 PWM1, PWM2 | PWM output to directly drive speaker.
OosC Rosc Rosc is connected with 220K ohms resistor at 6kHz.

For some input type option, user may need to connect an external resistor. Please refer to the table below,

AM9AC AM9AA_DB AM9AA_DB Description
CDS + 1M CDS + 1M The same.
CDS CDS The same.
'T";:; M pull-low M pul-low | The same.
10M pull-low 10M pull-low The same.
Floating Floating The same.

Once the function has been approved, user only need to send the “.eva” file to Alpha for code tape-out.
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él.. ... AM9AC Series
6. ABSOLUTE MAXIMUM RATING:
Symbol Rating Unit
Vdd~Vss -0.5~+7.0 \%
Vin Vss-0.3 < Vin < Vdd+0.3 V
Vout GND < Vout < Vdd \%
Top (operating) 0~+70 °C
Tst (storage) -25 ~ +85 °C
7. DC CHARACTERISTICS:
Symbol Parameter Min. | Typ. | Max. | Unit Condition
Vdd Operating voltage 2.0 3.0 6.4 V
Isb Standby 1
Supply current . uA Vdd=3V, 6kHz S.R., no load
lop Operating 700
lih Input current: TG, 101 3 B
” (1M pull low ) 0 uA Vdd=3V
lih Input current: TG 0.3 _
" (10M pull low ) 0 uA Vdd=3V
lih Input current: TG & 101 10
uA Vdd=3V
il (CDS) 0
loh -30 Vdd=3V, Voh=2.4V
PWM output current mA
lol 30 Vdd=3V, Vol=0.6V
loh -5 Vdd=3V, Voh=0.5V
101 output current mA
lol 7 Vdd=3V, Vol=2.3V
. Fosc(3v)-Fosc(2.4v)
- 0,
dF/F Frequency stability 5 5 %o Fosc(3v)
dF/F Fosc lot variation -10 10 % Vdd=3V, Rosc=220K
8. Frequency vs. External Rosc :
N 257
T a
<
& 20
g
[T
15
10
\I
\-
5 \I\
o
0 T T T T T T T T T T T T T T
50 100 150 200 250 300 350 400
Rosc (K Ohm)
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9. TIMING DIAGRAM:

(1) Debounce Time

(a). Trigger while no playing voice

Input E—

Played Voice =~ ——

—»>

‘€— Debounce

s Debounce time is configured by 6 kHz S.R and the value is fixed. That is, Slow debounce=5.3ms, Fast debounce < 50us

(b). Trigger While playing voice

Input

I

Played Voice

.... Step_m-1, Step_m Step_n, Step_n+1, ....

Debounce —Pi 4—

% Debounce Time is configured by the S.R. of Step_m.

For example, if Step_m S.R. = 8kHz, Slow debounce = 5.3*(6k/8k) ms = 3.9ms, Fast debounce < 50*(6k/8k) us =37.5us

(2) Input Priority

TG

101

Played Voice

% Priority: TG > 101

(3) Status Output (101)

Played Voice

Stop_High pulse

Busy_High active

Busy_Low active

LED 3Hz/6Hz flash

TG voice

Voice = e Mute =

—> <4— 172ms at 6kHz

I Yy A B

—»: <— 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 will be ON, i.e. status output is low.
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(4) General Timing Diagram

(a). Edge mode, Edge trigger

Input

Played Voice

—> 4— Debounce

(b). Edge mode, Level trigger

Input g
Edge/Hold
input | I L

Played Voice {

(c). Level mode, Edge trigger

Input g

Played Voice

(d). Level mode, Level trigger

Input Q

Played Voice >
Level/Hold

Input Q Q

Played Voice —C X ><

(e). Retrigger mode
Input g |_

Played Voice

—» <— Debounce

(f). Irretrigger mode
Input | L I

Played Voice

(9). Retrigger mode, first key priority

TG — -

101 ] I

Played Voice =~ ——————— TG voice —_ 101 voice >—
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(5) Special Timing Diagram

Henceforth, the debounce time is ignored for the following diagrams.

(a). Different Input (There is no “Different Input Reload” function for this series)

(a-1) TG (E/U/R)=S1, IO1(E/U/R)=S2 (S1 means sub_table 1, S2 means sub_table 2)

] [
TG S
]
101
Played Voice S1 S2 S1

(a-2) TG (E/U/R) =S1, 101 (L/U/x) =S2

I

101
No active *

* While playing TG’s voice, to trigger 101 is recognized as to trigger TG and the trigger mode follows TG (E/U/R).

TG

(a-3) TG (E/U/l) =S1, 101 (E/x/x) =S2

TG L
101 X
No active
Played Voice @—— ¥ S1 S1
L
TG : > No active *
101 X I
No active
Played Voice @—— % S1

* Because 101 signal is still high, it is continuously recognized as to trigger TG and the TG Edge signal is not active.

(a-4) TG (E/U/l) =S1, 101 (L/x/x) =S2

TG _ I
101 X

No active *
Played Voice —— S1 S1

* If you press 101 during TG voice playing, in the time of S1 end, the trigger mode follows TG (E/U/I).

(a-5) TG (L/U/x) =S1, 101 (E/x/x) =S2

TG ] |

101 | \ loadTg L — [ 1L

Played Voice s1 >< St >< st \E—

% Inthe time of sub_table end: When S1 end, the trigger mode follows TG (L/U/x). When S2 end, it follows 101 (E/x/x).
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(a-6) TG (L/U/x) =S1, 101 (L/U/x) =S2

TG l—
101 ! |
oad TG
Played Voice s1 >< S1 S1 S1 S1
TG s N I S N S
Load 101 *
101 :

* While playing 101’s voice, to trigger TG is recognized as to trigger |01 and the trigger mode follows 101 (L/U/x).

(b). External Feedback function ( 101 is output and connected to TG input )
(b-1) TG (L/U/l) =S1, 101=Stop_high pulse (When voice end, 101 shows a high pulse)

External TG

101 output [ | | | |
Stop_high pulse (duration = debounce time)

Comevaed TG Input | ﬂ ” ” ” ”

Played Voice st >< st >/ st > st > st >< st ><

% The duration of Stop_high pulse is 170ms at 6kHz SR, but the high signal will trigger voice and turn low after debounce.

(b-2) TG (E/U/I) =S1, 101= Busy_low (When not playing voice, 101 is high.)

VDD |

External TG é

101 output ”

Comevaed TG Input ]_,

Played Voice R S1

VDD 1

External TG l—l

101 output I I I [ I
Comevaed TG Input l— |T n " ”

Played Voice S1 > S1 > S1 > S1 > S1

% When power is on, 101 will generate a high pulse at Busy_low status, but the duration equal debounce time.
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10. APPLICATION:

2 triggers, using internal oscillator

2 triggers, 1 LED, using internal oscillator

]

o
o

|-

o
o

OSC

TG

101

vdd

PWM1
PWM2

GND

94

LED is flashing when PWM output enable.

1 trigger, 1 LED, 1 motor, using external oscillator

vdd
— >———— 0sC
. PWMI1
O O
PWM2
—
° o—/I01 gnp
Rosc
——WW\—— 0OSC
0.1uF T
-
L 6 o—1 TG

vdd

GND

PWM1
PWM2

101

) 94

Rosc=220K() (at 6kHz sample rate)

0.1uF

L5

8550

101 is set to output mode, “Busy_Low Active® option for driving Motor.

13

Rev 1.5

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

A
1
8 Y
2 7
3 4 5 6
v
0,0
( ) < >
X
Pad size: 80 um x 80 um
% The IC substrate must be connected to GND.
12. PAD LOCATION:
Pad No. Pad Name X Y
1 101 87 307
2 TG1 87 197
3 GND1 53 69
4 PWM1 218 57
5 Vdd 445 57
6 PWM2 671 57
7 GND2 753 166
8 0OsC 719 286
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