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Programmable Options Absolute Maximum Rating
‘Symbel i i
The AP1840N provides different control :Vee to GND o.l:::an:o I\{mt —
functions for user specified VIN GND 0.3 to Voc +03 v
appthatnons.The in-cude: NOUT G-NDt Vi
on-sequential or Sequential Play-a]] - =
Unholdable or Holdable trigger !;g:ﬁ:;m) e -
STOP ot BUSY signal sclection ' 2 el® -
Automatic ramp-up/ramp-down or on
ramp-up/ramp-down,
Silence Compression
If a particular sound sequence includes
periods of silence, the APIS4ON will
automatically compress the silence to save
memory space, This compression will not
affect playback of the sound sequence.
BLOCK DIAGRAM
0sC OSCILLATOR ADDRESS VOICE
" SEQUENCER gPROM [ VCC
) Lg—}— GND
CL.OCK
GENERATOR i
> ADPCM
DECODER
TSl — ™ controL
. —ip LOGIC
TGS
SBT >
RP ——t D/A
~ POP NOISE cour
] — " RepucTiON
— i
VouTl
LED2 "5
LED} ED o
STP DRIVER mé;F YOUT2
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FEATURES

Voice length at

6KHz sampling is 40 seconds

Silence compression to save memory
Available in two pin types:

20-pin package APIB40N for additional
Sections

Eight trigger pins, TG1 to TG8

8 sections with a 16-pin package

32 sections with a 20-pin,package

SBT pin play-all or sequential play-all
15 ms debounce time suitable for CDS
IRP interrupt pin stops playback at once
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STP stop pulse generated at of plaayback
BUSY signal for CPU control

Two LEDs flash at 3 Hz interaval

2.4V to 6V sigte power supply operation

Low standby current (<6 uA at 3v)
Auto-power down

Blit-in oscillator | D/Aconverter, EPROM
ADPMC dgata compression

Optional pop noise speader with a transistor
Development tools support

Vout1 and Vout2 drives buzzer directly
Sampling rate determineb by extermal
resistor

Development tools support

Vout1 and Vout2 drives buzzer directly
Sampling rate detarmineb by external resistor
Holdable and unholdable triggering option

GENERAL DESCRIPTION

API840N is a high-quality voice synthe-sizer
with a capleity of 32 to 40 seconds. A propri-
etary ADPCM algorithm is used. The audio
message is stored in a 1024K bit on-chip
EPROM.

The APIB40N eliminates the need If com-
plicated circuitry in voice playback (Figure 1)
but stillachieves high voice quality. Sounds such
as human speech,animal sounds, musical
soundsmand even special sound effects can be
synthesized. Devices can be cascaded to
achieve longer voice duration(Figure 2). Two
devices ¢an be configured in parallel (Figure 3)
in order to achieve signal mixing without an
external mixer allowing speeches to be mixed
with background music synthesis from two
different chips.

The instant programming nature of the
APIB40N allows a very short production tum
around tine. There are no NRE charges that are
usually required with conventional volce
ROMs.Users now can apply a voice synthesis
function as an additional feature to their
products even when production volume is
relatively small. It is also ideal for trial or
engineering prototyping. As a result, the initial
investment is minimal and the risk In the
product development phase is reduced.

SUNSTAR

The APIB40N provides a wide voltage
operating range from 2.4V to 8.0V. A pair of
PWM output pins, Vout1 and Vout 2 provide
direct drive to a buzzer(Figure 1b). Oice
qualty from a buzzer is comparable to
speaker output and power consumption is
mugch lower.

A current output pin, Cout, enables the device
to drive to drive a speaker with a low cost
NPN transistor. Nc complex fitering or
amplifier circuit is needed. An automatic ramp
up/ down function eliminates the undesired
noise at the end of playback.

Up to 32 sections are accessible through TG1
to TG8. The SBT trigger pin can be
programmeb to playbacd all 32 sections or
sequentially from section 1 to 32. An interrupt
Pin(IRP) and stop pulse(STP) or BUSY
signals provide handshaking with
microprocessors or other APIB40N devices.
Al trigger pins give 15 ms debounce time and
is ideal for CDS applications as in Figure 5.
Two LED drivers are available,flashing on and
off at approximately 3Hz intervals (Figure 4).
The internal voltage compensation oscillator
requires only one external resistor. Diffarent
sampling frequencies are determined by the
external oscillator resistor value.
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SECTION TRIGGERING
TGl TG2 | TG3 | TG4 | 1G5 | GG

TG7 ' TG8 | Section

mGH,N(‘fﬁNC;NcgNC;NC;;Nc;NC 1
_NC HIGH; NC | NC | NC NC NC  NC | 2
_NC | NC_ 'HIGH| NC | NC | NC | NC NC | 3 !
ch;NcchiHIGHiNc;NC NC | NC | 4
?NCchiNC%NcémGH_'Nc;Nc.:Nc 5
§NC§NC:NC'§NC§NC5§HIGH?NC§NC§6—3
NC | NC | NC | NC | NC | NC |HIGH! NC 7
_NC | NC | NC [ NC TNC__NC | NC |HIGH| 8
HIGH |HIGH| NC | NC | NC | NC | NC | NC 9 |
_ NC_HIGH{HIGH] NC | NC | NC | NC | NC | 10 j
. NC | NC HIGH'HIGH| NC | NC | NC | NC | 11 |
. NC | NC | NC |HIGH|HIGH NC | NC | NC 12 |
. NC . NC ! NC | NC HIGH . HIGH! NC | NC = 13
' NC ' NC | NC | NC | NC HIGHH[GH NC | 14
NC | NC | NC : NC | NC | NC  HIGH HIGH, 15
HIGH NC ' NC _ NC | NC_ NC_NC | HIGH 16
(HIGH |HIGH / HIGH| NC | NC ' NC_| NC€ | NC | 17|
_NC | HIGH | HIGH | HIGH| NC | NC | NC  NC | 18
. NC_| NC ' HIGH HIGH HIGH| NC | NC | NC | 19
_NC . NC | NC HIGH | FIGH HIGH | NC | NC | 20
- NC | NC | NC | NC  HIGH  HIGH  HIGH| NC_|_ 21
_NC | NC | NC ' NC | NC | HIGH HIGH | HIGH | 22
HIGH| NC | NC | NC' | NC | NC |HIGH | HIGH | 23
'HIGH ' HIGH | NC | NC _ NC_ NC | NC HIGH! 24 |
_HIGH HIGH | HIGH | HIGH ' NC . NC ' NC " NC | 25 |
_NC HIGH HIGH HIGH HIGH_ NC | NC . NC | 26
. NC_| NC | HIGH 'HIGH HIGH  HIGH | NC ; NC | 27 !
' NC i NC .= NC_ | HIGH  HIGH | HIGH |HIGH | NC | 28
' NC__ NC | NC'| NC | HIGH }HGHimGH HIGH: 29
‘HIGH NC | NC | NC . NC "HIGH®HIGH ' HIGH | 30

'HIGH HIGH, NC __NC | NC . NC HIGH : HIGH: 3]
 HIGH | HIGH | HIGH NC ! NC | NC | NC HIGH|

0
oo
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PIN CONFIGURATIONS
16-Pin 300-mil PDIP

LEDI[] : Emy
VvouT [ TISBT
vouT2{J hrm
GND [ ra3
STP/BUSY [ Ovee
LED2[] JTG2
cout[] ITGI
osc[] VPP

20-Pin 300-mil PDIP

TGS [} ° TG?
LED! [ IRP
VOUT! (] g SBT
VOUT2 [] TG4
GND [ gTGB
STP [ vce
LED2 [ gTGﬂ
CouT [ "_'lTGl
osc (1 VPP
TGS [ TG6

PIN DESCRIPTIONS

Name o Function

TGl I Trigger Switch 8, Internal Pull LOW,
Active HIGH

L Drives First LED Flash at 3 Hz,

EDI 0 Active LOW

VOUTI o PWM Audio Signal Output for
Buzzer
Compliment PWM Audio Siznal

Vi plimen gna

our2 v Output for Buzzer

GND Ower Ground

Generate 30 ms Pulse or Busy
P/BU .

ST Y o Signal After Voice Playback
Drives Second LED Flash at 3Hz,

LEDZ 0 Active LOW
Current Output from Intemal DAC

cout o For Speaker Playback
Oscillator Resistor Pin to Control

0sC I ;
Sampling Frequency

TGS I Trigger Switch 5, Internal Pull LOW,
Active HIGH

TG6 I Trigger Switch 6, Iuternal Pull LOW,
Active HIGH

VPP Rogram Power Supply, No
Connect When Voice Playback

161 I Trigger Switch 1, Intemal Pul] LOW,
Active HIGH

G2 I Trigger Switch 2, Ioternal Bull LOW,
Active HIGH

VCC Ositive Power Supply

TG3 I Trigger Switch 3, Internal Pull LOw,
Active HIGH

TG4 I Trigger Switch 4, Internal Pull LOW,
Active HIGH

SBT ] One Key or Sequential Trigger,
Intemal Pull LOW, Active HIGH

RP ; Interrupt to Stop Playback, Internal
Pull LOW, Active HIGH

TG7 I Trigger Switch 7, Internal Pull LOW,
Active HIGH

Notes;

1. The following pins are used to program data into the memory
when a 20-pin package is used:pins 5,6,7,9,12,15,18,19.
2. Pins 1,10,11&20 will pot be bonded out when a 16-pin

package is used,

3. All pins will be bonded out when a 20-pin package is used,
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Bonding Diagram Bonding Parameters
Pin Name X y
1 TG8  3451.9 1599.7
2 LEDI  3451.9 1861
(€] H| 3 VOUT1I  3451.9 2147, 6
[ 4 VOUT2 34519  2444.5
5 GND  3368.1 2803.35
[5] Bl 6 STP 137.18 2795.93
0 7 LED2  100.4  2486.3
[ 8 Cour  100.4 2245
9 0SsC 100. 4 1790
2] 10 TGS 100.4 14695
. 11 TG6 100. 4 1230
[ 12 VPP 100.4  989.6
[E 13 TGl 100. 4 662. 3
14 TG2 100.4  422.7
_I“*" 15 Ve 187.05 113. 78
t;:t’e'OS)ubsnme must be connected to GND -l = 240l 2 20
e o100 s X 17 TG4  3451.9  581.5
18 SBT  3451.9 836
19 IRP 3451.9  1090. 6
20 TG7  3451.94 1345.13
DC CHARACTERISTICS
Symbal  Parameter Description Condition Mn. Typ M  Unit
Ve Operating Volage 2.4 3 6 \%
ISB Stardby Current Vee=3.0V,/O Open 5 nA
op Operating Curret Voo=3.0V,1/O Open 100 LA
VIH _ Input HIGH Voitage Veo=3.0V 2.5 3 3.5 V
VIL Input LOW Voitage Veo2.0V 0.3 0 0.3 \'
IOH Input LOW O/P Current Vee=3,0V,VOUT=0V 12 A
0L Input HIGH OP Current Vec=3.0V,VOUT=3.0V 2 A
ICO QOUT O Current Vee=3.0v,VOOUT=0.7V 2 A
ISTPH  STPLOWOP Qurent Voo=3.0V,VSTP=0V 5 A
TSTPL  STPHIGH O/P Current Vee=3.0V,VSTP=3.0V A
ILED  Output current LED Voe=22V 6.0V 6 8 10 A
FF  Frequency Stability Fosc(3V) Fose(3.5V) 5 %
fosc(3
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TIMING DIAGRAM

PULSE TRIGGERED

a8, Trigger is shorter than a phrase output b. Trigger is longer than a phrase output

TG —/
TG2 — I L1 I —

cour . L P2 \  /Fneel \  /“Puael \/ oz 0\

Stp M. n
LED Lidiiigig WENENENNE]

N
NESEERNENEANNENNNNEEY,

LEVEL TRIGGERED
a.Trigger is shorter than a phrase output b.Trigger is longer than a phrase output

TGt I -
L
TG2 1 | I

cout —/Pmss7 ] /Pheesc 1| [ Pt N Phrsel )

LED — LLI1111] AENNEND) JEENRNANCNERRERNNNIN|

SINGLE BUTTON TRIGGER, NON-SEQUENTIAL PLAY-ALYL(SBT)
a. Pulse Triggered

SBT | | 4 1
cour_ [P ]S [ [

b. Level Triggered

—1 [ " | S

[PhesseT>hrasez) Fhresc 1 7! Dhrase Nofhrasel Y]
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