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JI’LUS Integrated Circuits Inc. aP8942A

FEATURES
Standard CMOS process.
Embedded 1M bits EPROM.
42 sec Voice Length at 6KHz sampling and 4-bit ADPCM compression.
Maximum 32 voice groups.
Combination of voice blocksto extend playback duration.
960 table entries are available for voice block combinations.
User selectable PCM or ADPCM data compression.
Two triggering modes are available (EPROM programmable options).
- Key Trigger Mode — Combinations of S1 ~ S8 to trigger 32 Voice Groups, SBT
sequential trigger is possible.
- CPU Parallel Trigger Mode — Combinations of S1 ~ S5 with SBT goes HIGH to
strobe start the voice playback.
Voice Group Trigger Options: Edge/ Level; Hold / Un-hold; Retrigger / Non-retrigger.
Whole Chip Options: Ramp / No-ramp; Output Options; Key / CPU trigger mode.
16ms (@ 8KHz sampling rate) Debounce Time for both Key and CPU Trigger Mode.
RST pin set to HIGH to stop playback at once.
Two user programmable outputs for STOP pulse, BUSY signal and flashing LED.
Built-in oscillator to control sampling frequency with an external resistor.
2.6V — 5.0V; Wide range single power supply and < SuA low stand-by current.
PWM Vout1 and Vout2 drive speaker directly.
D/A COUT to drive speaker through an external BJT.
Development System support voice compilation and options selection.

DESCRIPTION

aP8942A high performance Voice OTP is fabricated with Standard CMOS process with embedded
1M bits EPROM. It can store up to 42sec voice message with 4-bit ADPCM compression at 6KHz
sampling rate. 8-bit PCM is also available as user selectable option. Two trigger modes, simple
Key trigger mode and Parallel CPU trigger mode facilitate different user interface. User selectable
triggering and output signal options provide maximum flexibility to various applications. Built-in
resistor controlled oscillator, 8-bit current mode D/A output and PWM direct speaker driving output
minimize the number of external components. PC controlled programmer and developing
software are available.
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aP8942A
PIN CONFIGURATIONS
o U
ss[]1 20 [] s7
ouT1 [] 2 19 [] rsT
vouT1 [] 3 18 [ st
vout2 [] 4 17 [ =
vss[] 5 16 [] s3
out2[] 6 15 |] vop
vas [ 7 14 [] =2
cout [] 8 13 U st
osc [] 9 12 [ vep
ss [] 10 1 I s
DIP/SOP 300MIL
PIN Playback OTP Program Description
M ode M ode
1 S8 - Trigger pin (input with internal pull-down)
2 OouT1 OEB Programmable output (1/0 pin)
3 VOUT1 - PWM outpuit to drive speaker directly
4 VOUT2 - PWM output to drive speaker directly
5 VSS VSS Power Ground
6 OuUT?2 10 Programmable output (1/0 pin)
7 V33 V33 Power Supply for OTP programming
8 COouUT - D/A current output
9 OosC ACLK Oscillator input
10 S5 S5 Trigger pin (input with internal pull-down)
11 S6 S6 Trigger pin (input with internal pull-down)
12 VPP VPP Supply voltage for OTP programming
13 S1 S1 Trigger pin (input with internal pull-down)
14 S2 S2 Trigger pin (input with internal pull-down)
15 VDD VDD Positive Power Supply
16 S3 S3 Trigger (input with internal pull-down)
17 A A Trigger (input with internal pull-down)
18 SBT PGM Trigger pin (input with internal pull-down)
19 RST DCLK Reset pin (input with internal pull-down)
20 S7 S7 Trigger pin (input with internal pull-down)
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PIN DESCRIPTIONS

S1~S8

Input Trigger Pins:

- S1to S8 are used to trigger the 32 Voice Groupsin Key Mode.

- S1to S5 together with SBT are used to trigger the 32 Voice Groups in CPU Parallel Mode.
- In OTP Programming Mode, S1 to S7 are used as program enable pins.

SBT

Input Trigger Pin:

- In Key Trigger Mode, this pin is trigger pin to trigger the playback of Voice Groups one by one
sequentially.

- In CPU Parallel Command Mode, this pin is used as address strobe to latch the input from S1 to
S5 and starts the voice playback.

- In OTP Programming Mode, this pin is used as PGM signal.

VDD and V33

Power Supply Pin for normal and programming operation

VSS

Power Ground Pin

VOUT1and VOUT?2

Digital PWM output pins which can drive speaker and buzzer directly for voice playback.

0OSC

During voice playback, an external resistor is connected between this pin and the VDD pin to set
the sampling frequency. In OTP Programming Mode, thisisthe ACLK input signal.

VPP

No connection during voice playback. In OTP Programming Mode, this pin is connected to a
Separate 6.5V power supply.

OUT1land OUT2

- In Key Trigger Mode and CPU Parallel Command Mode, these pins are user programmable pins
for the STOP pulse, BUSY and LED signals.
- During OTP programming, OUT1 serves as OEB while OUT2 serves as data | O.

COuT

Analog 8-bit current mode D/A output for voice playback

RST

Chip reset in playback mode or DCLK pin in OTP programming mode.
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VOICE SECTION COMBINATIONS

Voice files created by the PC base developing system are stored in the built-in EPROM of the
aP8942A chip as a number of fixed length Voice Blocks. Voice Blocks are then selected and
grouped into Voice Groups for playback. Up to 32 Voice Groups are allowed. A Voice Block
Table is used to store the information of combinations of Voice Blocks and then group them
together to form Voice Group.

Chip aP8942A
Memory size 1M hits
Max no. of Voice Block 252
No. of bytes per Voice Block 512
Max. no. of Voice Group 32
No. of Voice Table entries 960
Voice Length (@ 6KHz 4-bit ADPCM) 42 sec

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 Voice Block and stored into the memory.

VoiceFilel - “How are You?’ is stored in VVoice Block B0 to B12.
Voice File 2 - Sound Effect is stored in VVoice Block B13 to B15.
Voice File 3 - Music is Voice Block B16 to B40.

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

Group no. | Voice Group contents Voice Table Entries
Groupl | “How areYou?’ BO... B12
Group 2 | Sound Effect + “How are You?’ B13...B15+B0... B12
Group3 | “How areYou?’ + Music BO...B12+B16... B40
Group4 | Music B16 ... B40
Voice Data Compression

Voice File datais stored in the on-chip EPROM as either 4-bit ADPCM or 8-bit PCM format.

Voice data stored as 4-bit ADPCM provides 2:1 data compression which can save 50% of memory
gpace. On the other hand, voice data are stored as 8-bit PCM format means no data compression is
employed but voice playback quality will be better.
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Programmable Options

In both Key Trigger Mode and CPU Parallel Trigger Mode, user can select different trigger
functions and output signals to be sent out from the pins OUT1 and OUT2.

Options affect al Voice Group playback are called Whole Chip Options. Options only affect the
playback of individual Voice Group are called Group Options.

Whole Chip Options
Key or CPU Parallel Trigger Mode.
Ramp-up-down enable or disable:
When COUT is used for playback, Ramp-up-down should be enabled. This function
eliminates the ‘POP’ noise at the beginning and end of voice playback.
When VOUT1 and VOUT?2 are used to drive speaker directly, Ramp-up-down should be

disabled.
_}I:N'“\,f W\J%%fW\F\JMN‘\J\j\_ Wr NUNNWM“\J\N\JWM}_
N
Ramp up Ramp down No Ramp up Ho Ramp down
Fig. 1 Ramp-up-down Enable Fig.2 Ramp-up-down Disable
Output Options:

This option sets up the three output pins OUT1 and OUT2 to send out different signals
during voice playback. Four settings are allowed:

OouT1 ouT2

Option 1 LED2 LED1

Option 2 STOP LED1

Option 3 LED1 BUSY

Option 4 LED1 BUSY

Note: Stop plus must be set to enable in order to have STOP plusto come out.
COUT S s SSOSIISSOINININ Ny
LED1 | 1 I l I l I 1 I 1 [ | [
LEDZ | | | | | | | | | | | |
BUSY —] L | | I I
BUSYB [ 1 [ 1
STOP —L
begin end

Fig. 3 Output waveforms
Ver 1.2 6 Oct 5, 2006
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Group Options

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

Edge or Level trigger

Unholdable or Holdable trigger
Re-triggerable or non-retriggerable
Stop pulse disable or enable

Fig. 4 to Fig. 9 show the voice playback with different combination of triggering mode and the
relationship between outputs and voice playback.

a. Trigget is shorter than a Woice outpt b. Trigger islonger than a Vodce ot
51 [ 1
52 N I I
COUT / Groupz N /[ Groupt N\ /[ Grouwp2 N Groupz N
STP [1 [ [
LED [TETTTTTTTTT [HTTTETTTTT T A

Fig. 4 Level, Unholdable, Non-retriggerable

a. Trigger iz shorter than a Woice output b. Trigger islonger than a Voice outpt
51
P E— | I
COUT / Group? | / Groupt | / Group?2 X Group 2 |
e T TETTT T HTETTIT T

Fig. 5 Level Holdable

a Lewvel Unholdahle

SBT | |_,,.f}xJ | | |

COUT S Group1 N/ Group 2 X Group? A Group2 N // J Group M S/ Group 1 N

b. Lewvel Holdable

smr | o L, L L

cCouT fGrcuup1 | fGruupE }{GrnupE }{GrnupE | jff ,/GrnupN | fGrnupﬂ |
where M is npto 12

Fig. 6 SBT sequential trigger with Level Holdable and Unholdable
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a. Trigget 1g shorter thata Voice outpnast

b. Trigger islonger than a Voice output

51 [

52 [ L[ |

couT__/ Group2 /" GroupT \ /" Groupz 1\
STP [ [ M

LED [TTTTTTTTITT

Fig. 7 Edge, Unholdable, Non-retrigger

a. Trigger iz shorter than a Woice output

51

b. Trigger islonger than a VW oice output

52 |
COUT / Groupz | / Group1 | / Groupz N
LED [TTTTTTTTT [TTTTTTTTT

Fig. 8 Edge, Holdable

a Edge Unhioldable

SBT |

COUT S Group1 N S Group 2

|_#J | | |

// J Group M S/ Group 1 N

b. Edge Holdable

SBT | ||

COUT S Growpt |/ Group2 M\

L] | L

f); / GroupN |/ Group 1 |

where M is up to 12

Fig. 9 SBT sequential trigger with Edge Holdable and Unholdable
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Overlap trigger is supported with Level/Unholdable trigger options:

Level / Unholdable Trigger Option
51 |
I

COUT £ Group? AY4 Group 1 N

Mote: Trigger 31 owerlaps with Group 2 playbacl:. Group 1 will be played after Group 2.

s1 | |
2 | I
cCoOuT i Group2 LY Group1 ",

Mote: Trigger 51 overlaps with 32, Group 1 will be plaved after Group 2 .

s1 | |
- I
COUT Vil Group2 AV Group & y

Mote: Trigger 52 holds longer than Group 2 plavback, with 51 active, Group 5 will be playved.

Fig. 10 Overlap trigger
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TRIGGER MODES

There are two triggering modes available with aP8942A.

Key or CPU Trigger modes are determined by setting the EPORM programmable options during
voice data compilation.

Key Trigger Mode
With this trigger mode, up to 32 Voice Groups are triggered by setting S1 to S8 to HIGH or NC (not
connected) in different combinations. Each Voice Group can have its only independent trigger

options (See Fig. 4, 5, 7 and 8 for trigger options definition).

Voice Groups can also be triggered sequentially by setting SBT pin to HIGH.

CPU Parallel Trigger M ode

In this mode, S1 to S5 are set to HIGH or LOW according to the table above and followed by
setting the SBT input pin to HIGH, the corresponding Voice Group will be triggered.

Trigger options defined in Fig. 4, 5, 7 and 8 are valid for this mode.

§5:51 | Addr 0 Addr-1 Addr. 5 Addr 8
g e M
F | F F 3 | -
SBT L
COUT S Groupl N 1 GroupZ N\ S GroupE Group10

Fig. 11 CPU Pardlel Trigger Mode

Note that SBT pin cannot be used as Single Button Sequential trigger in this mode. In stead, it
acts as a Strobe input to clock-in the datainput from S1 to S5 into the chip.
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aP8942A
Key Trigger Mode
Up to 32 Voice Groups can be triggered by S1 to S8.
Voice Group S1 S2 S3 A S5 S6 S7 S8
1 HIGH NC NC NC NC NC NC NC
2 NC HIGH NC NC NC NC NC NC
3 NC NC HIGH NC NC NC NC NC
4 NC NC NC HIGH NC NC NC NC
5 NC NC NC NC HIGH NC NC NC
6 NC NC NC NC NC HIGH NC NC
7 NC NC NC NC NC NC HIGH NC
8 NC NC NC NC NC NC NC HIGH
9 HIGH | HIGH NC NC NC NC NC NC
10 NC HIGH | HIGH NC NC NC NC NC
11 NC NC HIGH | HIGH NC NC NC NC
12 NC NC NC HIGH | HIGH NC NC NC
13 NC NC NC NC HIGH | HIGH NC NC
14 NC NC NC NC NC HIGH | HIGH NC
15 NC NC NC NC NC NC HIGH | HIGH
16 HIGH NC NC NC NC NC NC HIGH
17 HIGH | HIGH | HIGH NC NC NC NC NC
18 NC HIGH | HIGH | HIGH NC NC NC NC
19 NC NC HIGH | HIGH | HIGH NC NC NC
20 NC NC NC HIGH | HIGH | HIGH NC NC
21 NC NC NC NC HIGH | HIGH | HIGH NC
22 NC NC NC NC NC HIGH | HIGH | HIGH
23 HIGH NC NC NC NC NC HIGH | HIGH
24 HIGH | HIGH NC NC NC NC NC HIGH
25 HIGH | HIGH | HIGH | HIGH NC NC NC NC
26 NC HIGH | HIGH | HIGH | HIGH NC NC NC
27 NC NC HIGH | HIGH | HIGH | HIGH NC NC
28 NC NC NC HIGH | HIGH | HIGH | HIGH NC
29 NC NC NC NC HIGH | HIGH | HIGH | HIGH
30 HIGH NC NC NC NC HIGH | HIGH | HIGH
31 HIGH | HIGH NC NC NC NC HIGH | HIGH
32 HIGH | HIGH | HIGH NC NC NC NC HIGH
Ver 1.2 1 Oct 5, 2006
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CPU Trigger Mode

Up to 32 Voice Groups can be triggered by supplying address to [ S5:S1] with SBT as strobe signal.

S1

S2

S7

S8
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Voice Group

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

10

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31

32

Oct 5, 2006
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BLOCK DIAGRAM

0S¢ —7 i
Y oscillator Address oo H— Vpp
Clock | | Sequencer — vdd'v3i3
Generator| l — Vss
I
ADPCM/PCM
51 4 _—
] Control Decoder
sg —p| Logic 8 bit
ST —MN| : D/A H— COouT
RST —m POP Noise
OUTL L] Reduction PwWM T VOUT1
Output ] Driver
ouT2 +—
Driver = vouT2

ABSOLUTE MAXIMUM RATINGS

Symboal Rating Unit
VDD - Vss -05 ~ +6 \Y
VIN Vgg-0.3<V|N<VDD/33 + 0.3 vV
Vout Vss<VouT<VDD/33 %
T (Operating):
DIP -10 ~ +70
T
SOP 40 ~ +85
T (Junction) -40 ~ +125 T
T (Storage) -55 ~ +125 T
Ver 1.2 13 Oct 5, 2006
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DC CHARACTERISTICS (Ta=0to70C,Vpp=45V,Vgg=0V)

Symbol Parameter Min. Typ. Max. Unit Condition
VDD  Operating Voltage 2.6 4.5 5.0 \Y
lsg Standby current Yy 1 5 pA 1/O open
lop Operating current Yl Y 15 mA I/O open
VIH  "H"Input Voltage 25 30 35 Y% Vpp=3.0V
VIL  "L"Input Voltage -0.3 0 0.5 Y% Vpp=3.0V
loL  Vour low O/P Current Y 110 Y mA  Vout=0.3V, Vpp=5.0V
loH  Vour high O/P Current Ya -110 % mA  Vout=2.5V, Vpp=5.0V
lco  Cour O/P Current Ys -3 Ys mA  VcouT=Ll0v
loH  O/Phigh Current Y -8 Y mA  VoH=25V, Vpp=5.0V
loL  O/Plow Current 2 8 2 mA  VoL=0.3V, Vpp=5.0V

Fosc(5.0V) — Fosc(4.0V)
DF/F  Frequency Stability -5 Ya +5 %
Fosc(4.5V)
Ver 1.2 14 Oct 5, 2006
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TIMING WAVEFORM S

KEY Trigger Mode

- < tko
S1~S8, SBT J \

CouTt

etsrpo%‘

_ tstrw_|
ten JL

STOP

BUSY —4)(
- <" tep

CPU Parallel Mode

Addr. <—|tas %ﬁ\‘ tan
S1~S5 ( |

SBT

tsetw

AC CHARACTERISTICS (Ta=0t070C,Vpp = 45V, Vsg = 0V, 8< Hz sampling )

Symbol Parameter Min. Typ. Max. Unit Note
tkD Key trigger debouncetime 16 Ya Ya ms 1
tkD Key trigger debounce time — retrigger 24 A Ya ms 1
ISTPD STOP pulse output delay time Y Y 256 us
tsTPW STOP pulse width Ya 64 Ya ms 1
tBD BUSY signal output delay time Ya Ya 100 ns
tBH BUSY signal output hold time Ya 100 Ya ns
tAs Address set-up time 100 Ya Ya ns
tAH Address hold time 100 Ys Ys ns
tsBTW SBT stroke pulse width 65 Ys Ys us 1
tLEDC LED flash frequency Y 3 Y Hz 2
Notes:
1. Thisparameter isinversely proportional to the sampling frequency.
2. Thisparameter is proportional to the sampling frequency.
Ver 1.2 15 Oct 5, 2006
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OSCILLATOR RESISTANCE TABLE

Sampling Frequency Rosc Rosc Sampling Frequency
KHz KQ KQ KHz
22 89 400 6.1
18 114 370 6.5
16 133 350 6.9
15 142 330 7.2
13 168 300 7.9
12 186 280 8.4
11 206 250 9.3
10 229 220 10.4
9 258 200 10.4
8 295 170 12.9
7 341 150 14.4
6 405 120 17.4

100 20.0
91 215
82 233

Note: The data in the above tables are within 3% accuracy and measured at Vpp = 4.5V. Oscillator
frequency is subjected to IC lot to ot variation.

FREQUENCY AGAINST VDD STABILITY

aP8921A Fregency Stability (Rosc = 293K Ohm)
10.0%

5.0%
0.0%
— 5.0%
£ o0 \\
< 150% \
-20.0% \
-25.0% \

-30.0%

550 5.00 450 4.00 3.50 3.00 2.60
VDD (V)
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TYPICAL APPLICATIONS

Py

la

4.7uF

=455V

RST

OosC

S1

VDD V33 8 QSpeaker
jI:l 2uF
couTt

vouTt :[l:] 160 390Q
vouT2 Speaker

OuUT1

8050D

_g

v

Fig. 12 Using 4.5V Battery

Note 1: Two capacitors Cin and Cout must be connected from VDD and V33 pinsto VSSto
stabilize the power supply to the chip. When small capacity battery, e.g. AG10, is
used, Cin and Cout may need to be as large as 22uF. However, if Cin and Cout is
too large, the power-up reset generated by 0.1uF at the RST pin may not be function
because it takes longer time for both Cin and Cout to discharge.

Note 2: 16 Ohm speaker will provide lauder and better sound quality when the VOUT speaker
direct drive is used.

Note 3: The value of the 390 Ohm base resistor should be modified according to different Vdd
value, the kind of speaker and NPN transistor.

Note 4: The VPP pin should be leave unconnected for playback.

Ver 1.2
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BONDING PADS

RST SBT 54

X X X

53

X

%‘%%

;

/

LLNOA

=<

v

aP8942 A

X

clnNOo SSA ZLNOA
X

VDD

X

M X X X
9s ddA LS rAS

—
N/ N/ N o
X X X X X 3
V30 couT OSC FNDCLK S5 e
Fig. 12 Pad Locations
Notes:
1. VPP pad should be not connected during voice playback.
2. Substrate should be connected to the Power GND.
Ver 1.2 18 Oct 5, 2006




A”LUS Integrated Circuits Inc.

aP8942A
PACKAGE OUTLINE DIMENSIONS
20-Pin 300mil P-DI P Package
:
B e e e e e =
) . :
LT L T LT T LT LT —

"I | [H] o
D I 0 e puse
| |
-
[l 0.0185p. 0.100typ.
0.060tp.
SYMBOLS | MIN, HOR. hldo,
A — — J.210
&A1 00158 = =
A2 0,125 0.1.30 G135
D 008 1.030 1.060
E 0,300 BaC,
F1 0.7245 0.250 0,250
L 2.115 .1.30 0.150
25 0,335 0.3550 0275
& g 7 15
UNIT : INGH
HWOTES:

TLJEDEC QUTLINE : WMS—001 AD

2.0 "E1" DIMEMSIONS 00 MOT INCLUDE MOLD FLASH QR
PROTRUSIONS MCLO FLASH OR PROTRUSIONS SHALL WOT
EXCEED 010 INCH.

J.eB 15 MEASURED AT THE LEAD TIPS WITH THE LEADS
UHCONSTRAINED.

4.%“?'35?&”8%)}4%[} LEAD TIPS ARE PREFERRED TO

S.0ISTANCE BETWEEM LEADS MCLUGING DAM BAR
FRUTRUZIONS TG BE D03 INGH MIMINUK.

G.0ATUM PLAWE [H] COINCIDENT WITH THE BCTTOM OF LEAD,
WHERE LEADR EXITz BODTY,

Ver 1.2
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20-Pin 300mil SOP Package

iAAAAAnfns— 71

o %_. A

HHHHHH§ i & H;,, l _CUI
0.016typ. | | 0.050typ.

i ]

=L
WP I 4™y SeaTNG PLAnE

[=]0.004max. .

b1

SYMBOLS | MIN. MAX.
A 0.095 0.104
Al 0.004 0.017
[ 0.496 0.508
E 0.201 0.299
H 0.394 0.419
L 0.016 0.050
g 0 B
UNIT & INCH

MOTES:

1.JECEC QUTLINE : MS—013 AC

ZOMENSIONS "B" DOES HWOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS.MOLD FLASH, PROTRUSIONS
AND GATE BURRS SHALL WOT E<CEED .18mm (006}
FEF SIDE.

3DIMENSIONS "E" DOES MNOT IMCLUDE INTER—LEAD FLASH,
CRE PROTRUSIONS. INTER—LEAD FLASH AND PROTRUSICHS
SHALL NOT EXCEED .25mm (.010in) PER SIDE
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