MOSEL MSS2001
Speech Synthesizer (Voice ROM)

FEATURES DESCRIPTION

+ Can synthesize human voices and most The MSS2001 is a CMOS single-chip speech synthesizing
animal sounds. ROM that can synthesize up to 20 seconds of voice using

« Direct current output combined with a single the PCM Quantified Coding method.
transistor can drive a speaker. The chip contains most of the necessary circuit such as the

) Oscillator, ROM, D/A converter, sequence control logic and

+ Up to 20 seconds speech duration that can be interface circuit for key switches and microcomputers.
separated into 64 sections for up mode, 8 Application to widely used voice systems with minimum
sections for SA (Standalone) mode. external parts is possible. Up to 64 sections of speech are

« Duration of the 64 (8) sections can be different available for up mode, up to 8 sections are available for SA
and determined by customer’s voice content of mode. Several chips can be combined to reach longer
each section, the total maximum duration is voice duration (longer than 20 seconds). Customer speech
about 20 seconds. data is edited and programmed into ROM with a single

mask during the device fabrication.

Mute is available for each section up to 48
seconds.

Expandable, can extend the speech duration
by 15 x n seconds with n pieces of MSS2001.

» Single power supply can operate at 2.4V
through 6.0V.

Automatic power down function: (selected by
bonding option). Starts operating upon receiv-
ing a speech synthesis command, and powers
down upon conclusion (unvoiced).
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MSS2001

PIN DESCRIPTION PIN CONFIGURATION
PIN NO. SYMBOL FUNCTION
1 Voo Positive power supply
2 0sc Oscillator input —\_
aalihs — T [ 2 %es
3 BUSY Busy signal output; active high .- 57
4 TST1 Test mode production test only Te. 1> ¥ mp
5 TST2 Test mode, praduction test only Tor [ 2 E PWR
6 Cour Speech signal current outputs Teo (s 0[] Vas
7 Vss Negative power supply N e mssom 19 E Ne
P — Ne [ 1w INC
8 WR Active high for non-power down ne O]e e
9 E2, Tg; | Enable 2; active high, Trigger 7; voo [ s shbIne
active low osc [ 15[ Cour
10 E1, Tge | Enable 1/Trigger 6; active low we [ B
11 Tes Trigger/Address 5; active low susv [ 2 s Tst,
12 Toa Trigger/Address 4; active low
13 Tea Trigger/Address 3; active low
14 Taz Trigger/Address 2; active low
15 Ta1 Trigger/Address 1; active low
16 Teo Trigger/Address 0; active low
BONDING DIAGRAM
Pad Size: 4 x 4 mil PINNO. DESIGNATION X Y
865 04 B3 b2 el 3] 1] | v, s s
2. 0osC —455.3 -1764.5
3. BUSY -171.8 -1785.6
4. TST, 125.0 -1764.5
5. TST, 4168 17645
6. COouT 1612.2 1762.9
7. Vg 1737.0 17629
f 161 mil 8. _PWR 14422 1765.5
—+ 9. T, E2 9449 17655
10. T ET 551.4 1765.6
11. Iﬁs 253.7 1764.7
12. T. ~18B2 7646
13. IGJ —486.0 765.5
14, T, -9279 17646
15. T -1225.7 1765.5
16. T -1627.2 1765.5
00 [ERIEIE (] o
—= “Note: Substrate is V,,, Unit: pM
,L 159 mil —!
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MSS2001

ABSOLUTE MAXIMUM RATINGS

SYMBOL RATING UNITS
Voo - Vss -0.5~+07 \'
Vin (Teo ~ Taz, Pwr) | Ves~0.3 < Viy < Vpp+03 v
Vourt (BUSY) Vss < Vout< Voo v
T(Operating) -10 ~ +60 °C
T(Storage) —55 ~ +125 °C

DC ELECTRICAL CHARACTERISTICS

PARAMETER MSS2001
NAME PARAMETER TEST CONDITIONS MIN. TYP. MAX. |UNITS
Voo Operating Voltage 2.4 45 5 \
lsp Supply Stand by - - 0.6 pA
- Vo = 4.5, O Open
top Current Operating B . 120
Vin Input Voltage 4 45 5 v
- VDD = 4.5V
Vi (Teo ~ Tz, E1, E2, Pyg) -0.3 0 0.3
| Input Current - 5 pA
- ° Voo = 45V
™ (Tao ~ Tan 0
lco Output Current (Coyr) Vpp = 4.5V . 1 A
I 10 uA
N Input Current for PWR Vpp = 4.5V P
fon Vop =4.5V, Vop=4V - -1 mA
o Qutput Current (BUSY) Voo = 4.5V, Vor =05V - ;
EE . Stabilty Fosc (4.5V)-Fogc (4V) 5 %
AF/I requenc abili
equency Foac (45V)
AF/F Frequency Variation Vpp = 4.5V, Roge = 1.2MQ R 15 %
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MSS2001

AC ELECTRICAL CHARACTERISTICS

STANDALONE MODE
TIMING MIN. MAX,
Tr Trigger pulse width 15ms
Tro Trigger to Debounce delay time 10ms
Tos Debounce to BUSY delay time 200us
Toa Debounce to Audio delay time 250us
MICROPROCESSOR MODE
TIMING MIN. MAX.
Tw Write Enable pulse width 30ns
Tu Trigger address hoid time 80ns
Twa Write Enable to BUSY delay time 200us
Twa Write Enable to Audio delay time 250us
TIMING WAVEFORMS
L Standalone-Level Mode
1. Level Trigger
B T, >
Tov T L1 I
N
T
Interna! DA «
debounce [ | N
—»-I f—— Top
) I
BUSY ———lﬁ

2. Edge Trigger

.

T — LML I
T
Internat T
debounce LJ

_ﬂ |<— Ton
cout ¢ Sn ).
Notes: _ ]
1. T, ~ T, are low active. ]
2. Ty, ~ T, are internal pull high.
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MSS2001

TIMING WAVEFORMS

Il Standalone-Edge Mode
1. Edge Trigger

R

Tov =L LM I
T |
Internal Te
debounce LJ

cout ¢ Sw )
2. Level trigger
- : -
T LM -
| T
Internal Te
debounce L

couTt Sn

Note:

T,, ~ T, are internal pull high.

Hi. CPU Mode

— THI<
E2 I |

— _’l Twlk—

E1
—| f—— Typ
BUSY =l i
——>| Toa |<—
Y/ N
cout 4 Sy )

z

otes: _

1. T, ~ T, are used as address bus.

2. E1, E2, are used as trigger input.

3. Tm ~ Tgs E1, E2, are internally pulled high.

4. Every retrigger action will reload address and play the speech from the beginning.
5.

In CPU mode to avoid unwanted noise caused by abrupt change between different sections of voice messages, it is recommended
to program PWR pin to high (V) during voice processing.
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MSS2001

APPLICATION CIRCUITS

1.  Typical application
a. Standalone

o
R, Voo
osc

—oo— T, cout T

2. Parallel application

b. CPU Mode

P

Tngger Bus

L
N
— /]

(Could extend up to desired number of voice sections in parallel arrangement)

COuUT|

Vss

—o—"o—T,; cout
—o—0—Ts _‘

VDD
I— 0sc

couT

3. Cascade application

(Could extend to desired voice length in serial arrangement)

Ry
4

b
o
8
<
g H

G,

Notes:

It

BUSY r—{ e I

asc

Vss

cour

7N

Ir

a. R1 (resistor) = 1.2MQ, R2 =470Q, T (transistor) = B > 150, S (speaker) = 1/4W, 8Q, C1 = 0.1pf; all typical.

b. Both cascade and parallel application can apply to CPU mode.
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