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1. GENERAL C

TC8801 is an ADM (Ad. ﬁveDteta Modulation) lype voice synthesizing 1-chip CMOS LSI, with
which low-voltage operat@gn>gd low-power consumption can be realized. The circuit consists of a
control unit, 256Kbit R toring voice data, voice synthesizing unit and a D/ A converter, With a
simple interface clrcmya\nd an audio circuit connected, the L3I is applicable to a variety of systems.

2. FEATUREs*QS
) ROM is built-in for voice data.

D A ma:ﬁ@lﬁﬂ of 63 phrases is selectable.

ngnﬁ}of four types of bit rates can be selected (32kbps, 22kbps, 16kbps, 11kbps).

0O gch time is 16 seconds (when a bit rate of lﬁkbps is selected).
i %Réepeat function - One phrase is talked repeatedly.
ﬁl Random function - One phrase is selected randomly from a maximum of 8 phrases, and

talked.

O A built-in 10 bit D/ A converter
O Low power consumption realized by stand-by function
° Stand-by for inner circuit of TC8801
1. Forced stand-by input at pin
2. Automatic stand-by after speech

° Stand-by for external circuit using APD signal
1. APD (Audio Power Down) output is built in for turning on / off the switching regulator for
external audio circuit,

0 Low voltage operation  «- 2.4 ~ 5.5V
0O Built-in ceramic oscillating circuit (oscillating frequency ----- 640kHz)
Built-in RC oscillating circuit (oscillating frequency -+ 64kHz)

O Package - TC8801N : SDIP 28 pin
TC8801F : SOP 28 pin

o The bit rate means the number of bits per second to be used A

Yo
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3. BLOCK DIAGRAM
3.1 TC8801 Block Diagram
XIN XOouT
{ i
SELO~5 CLOCK AND TIMING I
START CIRCUIT
AcL l l VOICE DATA
STBY CONTROL ROM
APS ]
REPEAT { CIRCUIT L/1 ADDRESS l —
RANDOM
PLDN ROM COUNTER ADM SYNTHESIZING
PLS UNIT
EOS
APD b : l {|o/A cONVERTER ¢
3.2 Block Diagram Description

(1) Control circuit

LY4E D

vDD

GND

DAO

Start of speech, repeated speech, random speech, stand-by, automatic power stand-by, etc are
controlled.

(2) Clock and timing circuit

Various clocks and timing pulses for control are generated.

(3) L/TROM (Label Index ROM)

This mask ROM sets the followings according to each phrase selected by SELO — SEL5.

@ The start address and the end address of voice data ROM

@ Bitrate

(4) Address counter
After the start address and the end address are set, the start address is incremented.
Incrementing is stopped when counted up address reaches the end address.

(5) Voice data ROM

256Kbit ROM which stores the analyzed voice data.
(6) ADM synthesizing unit

Analyzed voice data is synthesized to voice according Lo voice conditions.
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33 Example of Voice System Configuration
331 CPU Control Type

Filter
6 and
—75 SELO~SELS E" |
bAQ Audio
START Amplifier
T Speaker
REPEAT APD
TC8801N/F
CPU
RANDOM |
CPUM
STBY
PLDN N
_______ RC oscillation e
ACL oLS E {option) ;
1 ]
EOS APS i E
1 1
XIiN XxouT 7z XIN XouT :
1 1
! H
a | :
1 1
;I; 640kHz /jﬁ_ 100pF x2 | R = 330~470kQ :

3.3.2 Manual Control Type

s Voo Filter
6 and
—--0\0—7’— SELO~SELS bao Audio
1 Amplifier
1 © START T Speaker
—o0 APD
5——0 REPEAT TC8801IN/F
I T
O PLDN
) 5 RANDOM
o—0 STBY cPum - . RCoscillation .______ .
| PLS ! ( option)
1 ACL i
APS : :
] ]
U i oo A XIN xout ;
1,UF I:] : L ] ]
777 ! l
GND 640kHz 100pF x 2 :
;l; | ' R =330~470kQ
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PIN DESCRIPTION

Pin Assignments

1)SDIP

2)80P
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T3 EV1
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©
v
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T [CO
o 1T
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4 T
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4.2 Pin Descriptions
Structure
Manual Contro! CPU Control
Name [No. Pull-down / Functional explanation
170 pull-up 1o P“"&ﬂ‘_’:""/
resistance P P
1/0 pins for oscillating circuit.
XIN 1 Input - Input - For ceramic oscillation, connect a ceramic
resonator and capacitors to these pins.
For RC oscillation, connect a resistor .
XOUT | 2 |Output - Output - For external clock, enter clock to XIN.
SELO 3 The pins for phrase select.
SEL1 4 Pull-down A maximum of 63 phrases can be set.
SEL2 5 Input (For detail Input None In Random speech, determine Qty. of
SEL3 6 see5.11.1) speech phrases with SELO - SELS.
SEL4 7 (See5.10.2)
SELS 8
Pull-down The pin for speech start input.
START 9 | Input (For detail Input None Speech is begun by high level (mam.Jal .
see 5.11.1) control) or pulse (CPU control} at this pin.
The pin for repeat function. Repeat speech
REPEAT | 10 | Input None Input None is begun by s_ettingihis pin high and giving
speech startinput. To end, reset repeat
function or use the pin STBY or ACL.
The pin for random function. Random
RANDOM | 11 | Input None Input None speech is begun by setting this pin high
determining Qty. of selected phrases by
SELO - S and giving speech start input.
The pin for stand-by function.
STBY 12 | Input Pull-up Input Pull-up High level input to STBY stops oscillation
and places TC8801 in stand-by mode.
This PIN is ignored with APS PIN high.
All clear input pin.
ACL 13 | Input Pull-up Input Pull-up With low levgl or_pulse, the system is reset.
However, oscillation continues.
* Connect capacitor externally.
GND 14 Power - Power _ The pir} for power supply
supply supply (negative voltage}
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TOSHIBA (UC/UP)
Structure
Manual Control CPU Control
Name |No. Pull-down / Functional explanation
o | putup | 170 P“”l;‘l’lf’l:"’“’
resistance P P
Qutput pin for End Of Speech.
£OS 15 | Output _ Output _ Outputting the status of speech or not.
Low and high level is output after start and
end of speech, respectively.
Output pin for power down of external
APD 16 | Output - Output _ circuit. (Audio Power Down )
Power down of external amplifier can be
controlled. High is output in stand-by state.
The pin for automatic power stand-by.
Being set high, stand-by mode occurs
APS 17 | Input None Input None automatically after the end of speech.
Given with speech start input, speech
begins.
The pin for CPU /manual control select.
cPUM | 18 | Input None Input None o CPU control with ’fhe CPUM high
s Manual control with the CPUM low
EV2 19 The pin for test circuit.
EV1 20 | Input | Puil-down | Input | Pull-down |Used normally open.
TEST 21
DI 22 {Output _ Output _ Output pin for test circuit.
Used normally open.
T 23 Output _ Output _ Output pin for test circuit.
T0 24 Used normally open.
Voice output pin.
DAO 25 | Output - Output - Output signal oscillates centering around
vDD/2.
Pin which controls the states of START, SELO
PLS 26 | Input None Input None - SI'ELS pinsin stand-by (Pull-.down resistor
or high-impedance) For details, see 5.11.1.
Pin for assigning presence / absence of puli-
PLDN 27 | Input None Input None down resistor as to SELO - SEL5, START in
manual control.For details, see 5.11.1.
VDD 28 | Power _ Power _ The pin for power supply (positive voltage)
supply supply
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5. SPECIFICATIONS

5.1 Voice Synthesizing Part
Synthesizing system ADM system
D/ A converter 10 bit voltage type
Bit rate ' 32k /22k/16k/11kbps
Maximum number of phrases 63 phrases
Voice'data capacity 256Kbit
o Automatic power stand-by function
. o Audio power down function
Functions .
° Repeat function
= Random function
5.2 Speech Time
Bit rate (kbps) Speech time (sec)
32 8
22 12
16 16
11 24
Condition of fcik (clock frequency) = 640kHz (upon ceramic oscillation)

64kHz (upon RC oscillation)
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53 Operations and Functions
5.3.1 Internal States
Internal states are the following three states.
o Speech state -+ Voice waveform is output from the DAO pin.

e  Waiting state - Non-speech state in which the oscillation is continued while the circuit
being reset to the initial status.
The DAO pin is fixed at VDD/2.

¢ Stand-by state - Non-speech state in which the oscillation is stopped while resetting the
circuit to the initial status. The DAO pin is fixed to the GND level.

Each state above can be monitored at the EOS (End of Speech) output and the APD (Audio Power
Down) output. For the timings of EOS, APD pin signals, see 6.4. AC characteristics.

The three states and outputs of the TC8801 are shown in the following table.

Table 5.1 3 states and outputs of TC8801

. _— DAO voice EOS output {APD output
State of inner circuit . . X
output pin pin level pin level

° i tat \
Speech state Opera.tmg.; state oice waveform Low Low

° |n oscillation output
Waiting state ° Reset'to ujutaal status VDD/2 level High Low

o In oscillation

> Reset to initial status . .
Stand-by state | Oscillation stop GND level High High

In addition, the TC8801 is provided with the ACL and STBY input pins for setting waiting or
stand-by state. By setting the ACL low during speech, the TC8801 becomes waiting slate, while
becoming stand-by state by setting the STBY high during speech or waiting.

Transition between these state is as follows.

Note that, in the automalic power stand-by function(APS =H), the function of the ACL and STBY
become different from those in this case.
For more details, see 5.9.2.
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Speech state

.. Level goes from
low to high

.. Level goes from
high to low

Stand - by state

Fig. 5.1 State transition of TC8801 (APS = L)

5.4 Setting of Phrase

Set a speech phrase using the SELO — SELS5. However, TC8801 does not synthesize with all pins
SELO — SELS5 set low. Therefore, a total number of selectable phrases with SELO — SELS is 63. Each
phrase number corresponds Lo the setting of the pins SELO — SEL5 as shown in the following Table

5.2,
Table 5.2 Phrase no.vs. the SELO — SELS pin
Phrase No. SELS SEL4 SEL3 SEL2 SEL1 SELO

1 ] 0 0 0 0 1

2 0 0 0 0 1 0

§ § § § 1} §
62 1 1 1 1 1 0 1= High level
63 1 1 1 1 1 1 0= Low level

5.5 Speech Start Input

The method for operating the TC8801 is classified into the CPU control using microprocessor etc.
and the manual control using switches. TC8801 is in CPU control mode with the CPUM high, and in
the manual control mode with CPUM low. And there are two kinds of speech start inputs for each
control mode.

Once a speech start input is given, voice waveform is output from the DAO, while the EOS
changes from high to low.
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5.5.1 Manual Control
(1) Speech start input — 1

Speech begins by setting the SELO — SEL5 and then setting START high. The START and the
SELO - SEL5 are connected to a chattering preventing circuit in manual control. Therefore, after
passing the chattering preventing time, the phrase number is read and the speech begins. (Fig.
5.2)(For details on the chattering preventing circuit, see 5.3.6)

SELO-SELS
EQS

| in speech |
1 i

Fig.5.2 Speech beginning input - 1 {manual control)
(2) Speech start input — 2

Speech is also begun by fixing the START pin to high level and all SEL0 - SEL5 pins to low level
and then setting SELO - SEL5 pins to high level. When plural pins among SELQ - SEL5 are set to high
level, they must be changed to high level within chattering preventing time.

In the manual control, the START and SELO - SEL5 are connected to the chattering preventing
circuit. Therefore, after passing the chattering preventing time, the phrase number is read and the
speech begins. (Fig. 6.3) This method of speech beginning input is inhibited with the random
function.

START %

EOS

| In speech |

Fig. 5.3 Speech beginning input - 2 (manual control)
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5.5.2 CPU Control
(1) Speech startinput — 1

At the time of pulse rising of START pin, the phrase being set at the SELQ - SEL5 pins is loaded to
TC8801 and speech begins at the falling of START. (Fig.5.4)

SELO - SELS
START
EOS
In speech |

Fig.5.4 Speech beginning input — 1 (CPU control)

2) Speech start input — 2

At first, fix the START pin to high level, all SELO - SEL5 pins to low level. And then, after
inputting the pulse to one of SELO - SELS5, the setting of the phrase at SELO - SELS5 is read at the
pulse rise time and speech begins at the pulse falling time. (Fig.5.5) Therefore, the maximum
number of selectable phrases is six.

This method of speech beginning input is inhibited with the random function.

One of __/_\
SELO - SELS 3
START %

EOS

in speech |

Fig.5.5 Speech beginning input - 2 {(CPU control)
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5.6 End of Speech

During speech, the EOS pin outputs low level, and changes to high level upon completion of
speech. Speech is forcefully terminated during speech by any of the following three methods.

The EOS becomes high even after forced terminating of speech.
1) The case of using the ACL

The ACL pin is provided for initializing. Speech is forcefully terminated by setting the ACL low.
{See 6.4, AC characteristics ) After termination of speech, the TC8801 becomes waiting or stand-by
state according to low or high level at the APS pin, respectively.

2) The case of using the STBY

Speech is forcefully terminated by setting the STBY high when the APS is set low After
termination, the TC8801 becomes stand-by state.
3) The case of changing speech phrase

In this case, a phrase without voice data (the terminating phrase : the phrase of which the start
and the end addresses are the same in L /T ROM) is first set up upon development of the mask ROM.
Then a speech is terminated when assigning this phrase during the speech and giving the speech
start input during the speech. (For the case of changing a phrase during speech, see next section 5.7)
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5.7 Change of Speech Phrase during Speech
5.7 Method by Speech Beginning Input - 1

A new phrase b is assigned during speech of phrase a by the SELO - SELS5. Next, the talked phrase
ais terminated and speech of the new phrase b begins by inputting high level or a pulse to the START
in the manual or the CPU control, respectively. The relationship among the previous, new phrases

and external input isshown in Fig.5.6.

/\/Phrase a

i

rase b

RE2

SELQ ~SELS

START
EOS

Phrase a Phrase b
I 2| b |

Fig.5.6 Changeover of speech phrase by speech beginning input - 1 (manual control}

5.7.2 Method by Speech Beginning Input — 2

All SELO - SELS5 pins are first set to L level during speech and then the START is set high.
(Where START is already high, it is maintained high. ) The high level or a pulse is given to one of
SELO - SEL5 in the manual or the CPU control, respectively. Thereby the talked phrase is
terminated and the new phrase speech begins. The relationship among the previous, new phrases
and external input becomes as shown in Fig.5.7.

/Phrase X

Phrase y
o —/ N\__/

¥
SELx, SELy show
SELO - SELS5.
START %

EQS

| Phrase x | Phrasey |

Fig.5.7 Changeover of speech phrase by speech beginning instruction — 2 {manual control)
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573 Forced Termination of Speech

Speech is forcefully terminated, as described in 5.6 by change to the phrase of which the start and
the end addresses are the same (the terminating phrase) in the data ROM. At that time, the timing is
as follows.

Phrase 3 Phrase b

SELO~SELS

| Phrase a |

Phrase b -- Phrase of which the start and the end addresses of voice data are the same.
Fig.5.8 Termination of speech by forced changing phrase (manual control)

58 Chattering Preventing Circuit

The chattering preventing circuit is available at the START and SELO - SELS, during the manual
control. It prevents error operation due to chattering by switches connected to the START and the
SELO - SELS.

Speech is begun provided high level is maintained stably at about 32 ms after chattering. Before
the switch is once turned off and then again on, apply low level stably for 32 ms or more.

Switch in P ut H_l_ﬂ.”ﬂ” ﬂ.I-U—U-H
ton | tch |
| | 1

t, | Chattering time (32 ms or less)

ton | Switch ON time (32 ms or above) e

toff | Switch OFFtime (32 ms or above) feLi = 640kHz (ceramic oscillation)
64kHz (RC oscillation)

toff

Fig.5.9 Chattering
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5.9 Stand-by Function

The TC8801 is provided with the stand-by function to decrease current consumption,

Transition to the stand-by state is activated by using the STBY or the APS. In addition, the APD
pin is also useful when turning on / off the power supply to an external circuit (audio circuit such as
Amplifier and Filter).

The stand-by state can be assigned in any of the CPU or manual control.

5.9.1 The Stand-by State
1. Oscillation is stopped.
2. Highlevelisoutput to the EOS and APD.

3. The DAOQ isfixed to low. (The DAO oscillates centering around VDD / 2 as the Voice Output pin in
a state other than stand-by. )

4. Theinternal circuit is reset to the initial state.
5. SELO - SEL5 and START become open.( refer to 5.11)
59.2 The STBY, APS, APD pins and Stand-by State

1. Stand-by state by STBY pin

TC8801 becomes stand-by state by setting the STBY high, when the APS is low. In the stand-
by state using the STBY, synthesis is not begun by any speech start input.
2. Stand-by state by APS (automatic power stand-by state)
1
By fixing the APS to high, the internal circuit is automatically placed in the stand-by state

when speech is finished. Speech is forcefully terminated by setting the ACL low during speech,
resulting is stand-by state.

The STBY pin must be fixed high or open in this case to prevent current of pull up resistors of
STBY pin. The automatic power stand-by function is disabled provided the START is high and at
least one of the SELO — SELS is high.
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3. Stand-by state of the external circuit using APD Output pin

When TCB8801 goes to the stand-by state, the APD (output) goes from low to high. Therefore,
by using this pin signal, the stand-by (power down) for the external circuit is automatically
effected during non-speech period.

Fig.5.10 show the relationships between stand-by state by the STBY input and the APD output
when the APS pin is low, and those when the APS is high. (For more details, see the AC
characteristics. )

Referring to Fig.5.10, time when the output level of the DAO changes is not the same as that of
the APD pin. Now assume the power supply to the external circuit is turned off with the APD
output high. Then, the power supply connected to external audio circuit is in off state when the
level of the DAO Voice Output pin changes between 1/2 Vpp and GND (at tstep in the figure).
Therefore, noise due to the change of output level at the DAO is reduced.
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(1) APS = lowlevel

STBY
(Input) ¢

START E
(Input) _—I £ :
DAO SS'\/\/\I_":_— ----- VDD/2
( Voice output) i 5 L—' GND
EOS i V « { E
(Output) | » :
|

[}
(Output) '
OFF | OFF
powersufp}yof el I A
external circuit 1100 tsTep

(2) APS = highlevel
STBY «eeeeer Invalid

START i1 «

{Input) Jy
((
Oscillation ))

( Voice output) GND

OAARAA AN
_.&——/VV\/‘SS'\/\/\/-———I; VDD /2

1
1
EOS « f
{ Qutput) H 7 4
] |_:__
l t
] )
[ ] ] 5 |
(Output) P :
OFFl ON OFF
power supply of t
external circuit A A
tstee tsTeEP

Fig.5.10 Stand-by state and APD output (CPU control}
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5.10 Other Functions
5.10.1 Repeat Function
In manual control, an assigned phrase is repeatedly synthesized by setting the REPEAT high and
giving speech start input -1 or -2. In the CPU control, speech is begun by speech start input -1 only.
(Speech start input -2 is inhibited. )
Repeat speech is terminated by the STBY (STBY = high ), the ACL(ACL = low ), or resetting of
the repeat function ( REPEAT = low ). With the STBY or ACL used for termination, the speech is

terminated when it is effected. On the other hand, with the repeat function resetting used for
resetting, the phrase in speech upon resetting is synthesized to the end of the phrase then terminated.

REPEAT W \

SELO~SELS >< (set phrase)

START L LAMMIMMMHMIHHIHTTPHITIT mm O> MUIMN

EOS _] n n n n n I (repeat speech

of setted phrase )

Fig.5.11 Repeat function (manual control)
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When a phrase is changed during operation of the repeat mode, the phrase before the change is
talked to its end, then the speech of a newly set phrase is begun. When a new speech start input -1 or -
2 is given upon changing the phrase, the new phrase is talked at the input. (Fig.5.12)

REPEAT _/ \

START _/
(speech beginning

SELO / \/ input)

SELY / \E’ \

£O5 ﬂ

(spoken phrase } No.1[]|No.1 No.3 H No.3

No.2 No.2

e s el mad

Fig.5.12 Change of phrase on repeat function (manual control)

The repeat function cannot be used together with neither the APS function or RANDOM function.
And in the repeat speech, there are non-speech state ( about 80 ms ) between phrases.
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5.10.2 Random Function

bYE D

One phrase is randomly selected out of a certain number of phrases and talked by setting the
RANDOM pin high and giving the speech start input - 1.( the speech start input - 2 cannot be used .)

Maximum of 8 phrases can be talked at random. The number is to be set by the input of the SELO
— SELS5. The following table shows the setting of the SELO — SEL5 pins which instruct quantity of
phrases to be talked randomly and the number of phrase where the phrase is stored.

Table 5.3 SELO — SELS and phrasesin random function

Setting of SEL PINs
Qty. of phrases | No. of phrase
SELS | SEL4 | SEL3 | SEL2 SEL1 SELO
0 0 0 * * * 8 56~63
1] 0 1 1 1 1 7 56~62
0 0 1 1 1 0 6 56~61
0 0 1 1 0 1 5 56~60
0 [ 1 1 0 0 4 56~59
0 0 1 0 1 1 3 56~58
0 0 1 0 1 0 2 56~57

1=
Q0=
* oz

high level
low level
don’t care

The random function cannot be used together with neither the APS function or repeat function,
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5.1 Input Resistors

The ACL and the STBY are connected with pull-up resistors, while the TEST, the EV1 and the
EV2 being connected with pull-down resistors. The START and SELO — SELS5 are connected with
pull-down resistors under certain conditions,

5.11.1 The SELO — SELS and START pins, and Pull-down Resistors

The pull-down resistors are connected to the START, the SELO — SEL5 according to inputs at the
PLDN, the PLS, the CPUM and the RANDOM, as shown in the following table.

Table 5.4 Pull-down resistors of SELO — SELS and START

CONDITION START SELO~SEL5
RAN
CPUM -DOM PLDN { PLS Stand-by { Non-Stand-by | Stand-by | Non-Stand-by
1 * * * None None None None
0 * 0 * None None None None
0 1 1 0 Pull-down | Pull-down None None 1 = high
0 1 1 1 None® Pull-down None None 0 = low
0 0 1 0 |Pull-down | Pullidown | None® | Pull-down |* =Den’t
care
0 0 1 1 None® Pull-down Pull-down Pull-down
Noneg:=wemreee Pull-down resistor is not connected. {Open
input)

Pull-down--- Putl-down resistor is connected.

-------------------- PIN input level is not entered in the internal
circuit which is fixed at high level. (Internal
circuit is stabilized, despite open input.)
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5.11.2 Operating Status and Pins Setting in Manual Control
The settings of pins when actually constructing a system, are shown in the following.

Table 5.5 Operating status in manual control and setting of the PLDN and the PLS

PIN setting
No. : Drawing
APS function Operating status PLDN PLS
1 - Speech beginning input -1 High Low Fig.5- 13 (a)
2 APS=Low | SPeechbeginninginput-2 High High | Fig.5-13(b)
- Random speech . .
3 - (Speech beginning input - 1) High Low Fig-5-13 ()
a - Speech beginning input - 1 High Low Fig.5 - 13 (a)
APS = High s
5 9 + Speech beginning input -2 High High 'Fig.5 13 (b)
TC8801 TC8801 TC8801
T -
START START
P o —t
b O— § —0 Oo— $
SELO
~SELS
—%o—p——
—0
p—0
]
1 |
- —
1
[
1
PLDN =High PLDN =High i PLDN =High
(a) PLS =Low (9] PLS = High () PLS =Low
RANDOM =Low RANDOM =Low RANDOM =High

Fig.5.13 Examples of setting on the manual control and internal states
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5.11.3 APS function and Pull - down Resistance

An example No.4 in the Table 5.5 is described in the following, where speech is synthesized by
the speech start input - 1 using the automatic power stand-by function. (Fi g.5.15)

Stand-by state Speech state
(with external input cut off) (with pull-down resistor connected)
-T -
J .
———0 o——q §
START
( S'I;)Ath =_T—
: Speech beginning
input -
cu?rent /’\ input)
OO~ $—0 =3 f >
SELO i
~SELS i
!
Not
flowing
PLDN =High
(d) PLS =lLow
APS =High

RANDOM =Low

Fig.5.14 Pull-down resistors at the START, the SELO - SEL5 in manual control

In stand-by, the SELO — SEL5 are disconnected from the pull-down resistors to cut off current
entering into the pull-down resistor. (Internally, the SELO — SELS5 are fixed at high level. ) Next,
when a speech start input is given at the START, the pull-down resistors are connected to SELO —
SELS5 pins and speech begins. In other words, current flows into the pull-down resistor only during
speech state, thus reducing current consumption during stand-by.

On the CPU control, the SELO — SEL5 and START are not connected with pull down resistors.
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5.12 Phrase Edition

Follow the following flow chart, when you make TC8801 speak several phrases continuously

(phrase Edition)
( Start )
® I Set the phrase no. ]
® Speech

beginning input

“NO*
Forced
=17
® EOS =17 O
“YES" “YES”
@ Forced ACL =L or
Next phrase to orce inning i

., . t ination speech beginning input
YES be spoken? erminatio of a terminating phrase

~o" :

( Stop )

Fig.5.15 Flow chart; phrase edition

P
SN
N

SELO ~ SEL5 }
START / /_\_

EOS /

O] @ ® @ ® @

Fig.5.16 Timing for phrase edition ( CPU control )

68



B 9097249 opay7sp LT3 MBTOS3

TC8801N/F-25
TOSHIBA (UC/UP)

BYE D

Phrases can be spoken continuously (phrase Edition can be executed), when CPUM is either high

or low. But, when CPUM is low, note that SELO~SELS5 and START are connected the chattering
preventing circuit. (For more detail, see 5.8 and 6.4.3)

EOS goes from high to low, even when a phrase, that has no voice data, is executed.
In this case, the EOS low time (tg0g) is as follows.

EOS b / / )

teos
Item and Conditions Max note

CPUM =L, ,APS =L 2000td

CPUM = L,APS = H 3000td

teos
CPUM = H,APS = L tpwH + 2500td 1
= - tsta + tPwH
CPUM = H,APS = H + 450010 1,2

1t® = 10/ fc k (ceramic oscillation)
1/ fcik (RC oscillation)

Note 1 The start pulse width {tpwh) is added to the EOS low time,when CPUM is high level.
Note2  tsyaisoscillation start time. (refer to 6.3 DC characteristics)

Fig.5.17 teos. when the phrase without voice data is executed.
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5.13 Oscillating Circuit
The TC8801 contains a built-in oscillating circuit which oscillates by connecting a ceramic
resonator and capacitors or a resistor to the XIN and the XOUT, for the ceramic or RC oscillation,

respectively.
When external clock is to be entered, input directly to XIN. At that time, XOUT need not be

connected to an external circuit. (Fig.5.18(c))

TC8801 TC8801 TC8801
XIN XOUT XIN XOuUT XIN XouTt
D | ] AAA l open
. cseeao - R=330kQ~470kQ2 PG,
100pF = 100pF {note;trimming is necessary)
(a)  useof internal oscillation (b)  useof internal oscillation () useof external clock
circuit (640kHz ) circuit { 64kHz ) | ceramic oscillation circuit - 640kHz ]
[ ceramic oscillation circuit | { RC oscillation circuit ) [ RC oscillation cirguit - 64kHz)

Fig.5.18 Example of connecting parts with oscillation circuit

Where the TC8801 is mounted on board, etc. together with resistor R for RC oscillation, there are
stray capacity on the XIN, XOUT and resistor R, so adjust external resistance R accordingly.
The R value of 330k — 470 kQ shown previous relate to a stray capacity of 5 pF or less

Note
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5.14 The ACL pin

Connect a capacitor parallel to the external switch of the ACL to ensure clearing the inner circuit
on supplying the power. (Fig.5.19)

o TC8801

=

1uF

Fig. 5.19 Connection of the ACL

However, power on clear in this case is effective only for a step power rise, and when power rise is
gentle power on clear is not performed.

5.15 The DAO pin
The voice synthesis system is configured by connecting the DAQ with a filter and an amplifier
5.15.1 Active Filter

Fig 5.20 is an example of connection the DAO with an active filter, an amplifier and a speaker.

TC8801 VDD _
100uF
68kQ g ;!-,
0.068uF 100.F
1 N
DAO 1Dkn | +y -
€6
3300PF;L £1004F [ a3gg | BV
GND 7>
Bit Rate R
32kbps 10kQ
16kbps 22kQ Adjust the value of R according to voice quality.

Fig.5.20 Example of connection of active filter
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Fig 5.21 is an example of connection the DAO with an passive filter, amplifier and a speaker

R
1
20k 3
0.0474F N
l l’ 2 100,F SP (802)
GND

TC8801
R
DAQ |
0.047F
Bit Rate R
32kbps 1.2kQ
16kbps 10kQ

VDD

Adjust the value of R according to voice quality.

Fi1g.5.21 Example of connection of passive filter
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6. ELECTRICAL CHARACTERISTICS
6.1 Absolute Maximum Rating
SYMBOL ITEM RATING UNIT
Vbp Supply voltage -03 ~ 60 v
Vin Input voltage -03 ~ Vpp+0.3 v
Vour Output voltage -03 ~ Vpp+03 v
Ts16 Storage temperature -55 ~ 125 °C
6.2 Recommended Operating Conditions
SYMBOL ITEM RATING UNIT
Vop Supply voltage 24~ 55 \
ViN Input voltage 0 ~ Vpp \
Vout Output voltage 0 ~ Vpp \
Torr Operating temperature -10 ~ 70 °C
fouar Operating_; freq_uen.cy 610 ~ 670 KHz
( Ceramic Oscillation )
foz Operating frequency 61 ~ 67 KHz

( RC Oscillation )
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6.3 DC Characteristics
{ Unless otherwise specified , Vpp = 5.0V, Ta = 25°C)

SYMBOL ITEM CONDITION MIN | TYP | MAX | UNIT
. . SELO~SELS. START | Vpp=5V. Vjy=5V
lin High level input current 10 50 100
TEST. EVI1. EV2 { with puli - down resistor )
Iy Low level input current 1 ACTL Vop=5V. Vin=0V 200 500 800 pA
hez Low level input current 2 STBY Vpp =5V, Viy=0V 5 25 100
ik Leak input current Other thanuppers | Vpp=2.4~55V. Vy=0~Vpp - - 3
Vpo=5.5V 4.7 - -
Vi High level input voltage 1 CPUM. APS, oo
PLDN, PLS Vpp =2 4V 20 - -
Vpp=4 5~55V 2.3 - -
Vinz High level input voltage 2 Other than upper
pins Vppo=2.4V 1.8 - -
v
v Low level inout voltage 1 CPUM, APS. Vpp=5.5V - - 0.8
i ow level input voltage
PLON. PLS Vpp=2 4V - - 0.2
i h Vpp =4.5~5.5V - - Q.5
ViLz Low level input voltage 2 0~t er than upper
pins Vop = 2.4V - - 0.2
low High tevel output current APD. EOS Vop = 2.4V, Voyy=2.0V 200 - -
lov Low level output current APD. EOS Vpp=2 4V. Voyr=04v 500 - -
| Current consumption Vpp =50V, lgur=0mA - - 900 A
000 in waiting state vbD Vpp = 2.4V. loyr=0mA - - 400
Current consumption
Ioos , P STBY > Vpp-02V | Vbp=24~5.5V. lour=0mA - - 3
in stand-by state
Vpp=50V - - 500
Ts1a Oscillation starting time XOuT ms
Vop=2 4V - - 700

Precautions: 1) The valuesin the table are the absolute values.
2) Ceramic oscillation - f¢ x = 640kHz, RC oscillation -+ foik = 64kHz
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6.4 AC Characteristics (fosc = 640kHz (ceramic oscillation), 64kHz (RC oscillation) )
6.4.1 Timing In CPU Control (APS = STBY =low)
SYMBOL ITEM MIN. TYP. MAX. UNIT
ts Setup time 400 —_
tH Hold time 360 —
tPwH Start pulse width 600 —

teD1

EOS delay time

900

tns1

No voice time 1

Pim bt

tns2

Na voice time 2

10

40

(1) Speech beginning input- 1

SELO~SELS

START

EOS

DAO

i = NV

s

tH

A MIMMIIHImMIMIINY

VIH — ’
VIL —— /

\

tewy

VoH —

VoL — -\

tED1

VOoH ~—

VoL — Vpp/2

(2) Speech beginning input - 2

START

SELO~SELS

£EOS

DAO

NSt

AVAAYAR LYY VAYA V2

VIH — ¥
ViL —

ts

th

ViH — 3
Vig — /

tNS2

A2.MMIIIHIIHY

tpwi

VoH =—
VoL =—

tep1

VoH —

VoL — Vpp/2

st

tns2
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6.4.2 Standby State and APD Output In CPU Control
SYMBOL ITEM MIN. TYP. MAX. UNIT
taPD1 APD delay time 1 — — 700 ms
tAPD2 APD delay time 2 — — 900 ns
taPp3 APD delay time 3 —_— - 700 ms
taPD4 APD delay time 4 — — 20 o
teD2 EOS delay time 2 — — 200 ns
tsT1 Stand-by delay time 1 —_ — 20
ms
512 Stand-by delay time 2 — - 20
(1) Stand-by state by the STBY pin (APS =Llevel)
VOH wm— ¥
STBY Vor — «
P2
VOH === 4
APD VoL — \ (,(,
tAPD1 tapD2
-] < tsT1 ———
(internal state ) stand-by stand-by
(2) Stand-by state by the APS pin (APS =H level)
VIH —
START Vi — ()()
tep2
VOH w=em \
EOS Vo — k &« /
pY
VOH =—
APD VoL — \c £
tAPD3 tarDa tsT2
. B E— L
(internal state ) stand-by stand-by
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6.4.3 Timing on Manual Control
SYMBOL ITEM MIN. TYP. MAX. UNIT
t™ms Manual control set up time 0 — - ns
toNi Switch on time 1 32 — —
toN2 Switch on time 2 750 — — ms
tep3 EOS delay time 3 — —_ 32
tepa EOS delay time 4 — — 750 ns
NSt No speech time 1 — 2 —
tNs2 No speech time 2 10 - 40 ms
tapps | Nospeechtime5 — — 700
tAPDG APD delay time 6 — — 20 s

(1) Not during automatic power stand-by function ( APS =low )

seto~sels ! \ AL AMNMIHHIHIIDBIMBIOMYMNIMIMINYHY
TART ! |-
EOS ¥gf: —tm_\ /‘——
pAO VT 2/Vop _——W
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(2) During automatic power stand-by function (APS = high )

SEL0~SELs ! JAIHHIIHIHHIHMHHIHIMDMMIKH
tms, ton2
START ¥:[‘ -
teps
£OS Vo — \ /
tapos <—»| tAPDE
aD YN \
tns1 tns2
DAC xgr: Vpp/2
6.4.4 ACL Pulse Width
SYMBOL ITEM MIN. TYP. MAX. UNIT
tacw | ACL pulse width 500 - — ns
AR w = N4
tacw
6.4.5 Measurement Circuit
Measured pin input level Comparison level X R=
° Viy =2.6V ° Vg =24V tace e 10kQ
o V) =0.6V o ViL =08V top e 1kQ
R ° VoH =24V
o VoL =0.8V

CL= 50pFl
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7. OUTLINE DRAWINGS

(1) 28pin shrink dual in-line package (SDIP28 - P - 400)
TC8801N-XXXX unit: mm
ROM Code 0~15°
X
OoNnOooOoOonoOooann }
28 ) 15
1 14 tg:és
[0 O 0 0 S O

| 26.1 MAX

256+0.2

1 1.243TYP . 046+0 1
| He - #[e0)

1778 10201

NOTE . Tolerance of lead position : ows that the leads exist in all circles

with a radius of {{0.46 + 0.1) + 0.18}/2 mm against the center position of lead (geometrical
position).
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(2) 28pin small outline package (SOP28-P-450)

TCBBO1F-XXXX

ROM Code unit : mm
nonoooooooonon_— % B
2 -
~p o™ {450mil )
) i
1] [ 14
qUUIogooduud -
0.995TYP @ Iloqato_1
|| 19 0 MAX | L 10
L 01 2 g0s 10202

NOTE . Tolerance of lead position : ws that the lead flat positions exist in

all range of {(0.43 +0.1) + 0.5}/2 mm against the center position of lead (geometrical
position).

Lead coplanarity : shows the uniformity of bottom of leads,

Maximum value is 0.1.
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8. APPLICATION CIRCUIT

8.1 Normal Speech or Repeat Speech
-~
28
VDD —o0—6-—0 +5v
1
2 {e1on , 100p ® 00,
XN ‘rI—‘—-ocnn
S~o- Hseo 2% =
&~o Asenn xour (=]
o 5 SEL2 100P <+
3~o 3 %
>~o L& FOT R " R
o 8dccis TCBEOIN/F  DA0 |2y
T Speaker =]
L 9 (L
53 START
0047,F (0047 100,
:g,o—"’ REPEAT -
Vi panoom T = - - -
os |26 * 32kbps: R=1.2k} TA7368P
12 ¢+ 16kbps: R= 10k
F~o- STBY ceum |18
APS {17
55 LY pey
.______:{}z_J GND
tu )

Fig.10.1 Normal speech, repeat speech application circuit

8.2 Random Speech

-

PLDN
RANDOM

START

SELO TC8BOIN/F
SELY
SEL2
SEL3
SEL4

@ [~ jo jun |a |w

SELS This figure is in the case of 8 phrase of random speech.
REPEAT

Other pins are the same as the above figure

Fig.10.2 Random speech
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