RCL Semiconductors Ltd. '%
3-Second Speech Synthesizer C5209

GENERAL DESCRIPTION
The C5209 is a speech synthesizer CMOS circuit. Speech data is mask programmable.

FEATURES

« 3 seconds speech capacity for typical sampling « Level trigger for the first three sentences
frequency 6KHz « Mask options for :

+ Stop pulse pin for every sentence - max. 7 times of repeat

+ Built-in D/A converter - either level or edge trigger for the 4th

» 3V power supply sentence

BLOCK DIAGRAM
Built in RC oscillator, adjustable by external RC.

SPEAKER (J)‘— D/A Converter > BUSY
1 i STOP 1
STOP 2
vbDD O
ROM 18K X 6 control | STOP 3
L Circuit —* O STOP 4
vss O Addr. Counter | ' TRIGGER 1
) > | O TRIGGER 2
TRIGGER 3
0SC O—"Clock Generator | | TRIGGER 4
g g
REP TEST

PIN DESCRIPTION

Symbol Pin | Type | Description

Vss 1 In Ground

TRIGGER4 2 In Sentence 4 trigger input with buiit-in pull down resistor (mask
option level or edge trigger)

Voo 3 In Positive power supply

REP 4 In Repeated or single speech selection with built-in puil down resistor

REP = 0 -- disable repeated speech
REP = 1 -- enable repeated speech

TEST 5 In Test input with built-in pull down resistor

TRIGGER3 6 In Sentence 3 trigger input with built-in pull down resistor(level trigger)
TRIGGER1 7 In Sentence 1 trigger input with built-in pull down resistor(level trigger)
TRIGGER2 8 in Sentence 2 trigger input with built-in pull down resistor(level trigger
OSC 9 In External RC input for adjusting sampling frequency

STOP4 10 Out Output = high when sentence 4 is finished

STOP3 11 Out Output = high when sentence 3 is finished

STOP2 12 Out Output = high when sentence 2 is finished

STOP1 13 Out Output = high when sentence 1 is finished

BUSY 14 Out Output = high during speech output

SPEAKER 15 Out Output to drive speaker

RCL reserves the right to make changes to these specifications at any time without notice,
and RCL does not assume any responsibility for use of any circuitry described.
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RCL Semiconductors Ltd.

C5209

ABSOLUTE MAXIMUM RATINGS

Parameter Limits

Power supply voitage range -0.3to +4.5

Input voltage range Vss -0.3 to VDD +0.6
Operating temperature range -10 1o +60°C
Storage temperature range -10to +125°C

DC ELECTRICAL CHARACTERISTICS

Unless otherwise specified, Ta = 25°C, VDD = 3V, Vss = OV.
Limits
Characteristics Symbol | Min. Typ. Max. Unit | Test Condition
Standby current IbD - - 0.5 BA | -
Input voltage VH 24 3.0 3.6 \' -
ViL -0.3 0 0.3 \' -
Input current i1 - - 15 pA [ 1
e - - 0.1 pA | 2
Output current for SPEAKER when | DA -1.0 -3.0 - mA |3
data = 63
Output current loH -1.0 - - mA | 4
loL 1.0 - - mA |5
STOP1,STOP2,STOP3, STOP4 Tstp 7.0 10.0 - ms |6
pulse width
Note: 1 : Vi = 3.0V 4 Vo = 2.0V
2 : Vi = 0.0V 5 Vo = 0.8V
3 : Vo = 07V 6 Vo = 3.0V andfosc = 72KHz
AC ELECTRICAL CHARACTERISTICS
Unless otherwise specified, Ta = 25°C, VoD = 3V, Vss = 0V.
Limits
Characteristics Symbot Min. Typ. Max. Unit
Oscillation frequency fosc - 72.0 - KHz
Operating current (no ioad) lop - 0.5 0.8 mA
Operating voltage VoD 2.6 3.0 3.4 Vv
TIMING CHART
})
TRIGGER n 1 o
ausv __| ! I
STOPn R l—_]
)
SPEAKER / ‘3 AN
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RCL Semiconductors Ltd. C5209

APPLICATION 1 APPLICATION 2
Vope—y VDD o—s
|Recormmdation for Sampling ]' l
1 Rate 6 KHz L 3 3
o 7 3 o7 [ﬂ
L ‘—(0"0 Component Value 13 7
o118
1 R1 330KQ R1 Rt
i c 50 pF
o 2 Q 8050, B 2 160 9 9
sP an 15 15 l/
R1 15 Q R2 68002 1 1 M o
K R2 R2 can optionally be c c R2
[ ! used to attenuate the T T
Vss _I L L O/P current. VSS o—b . >
APPLICATION 3 APPLICATION 4
VDD oy
VOD o—q g
A }ﬂ
o—73 4,
1 13
o7 3 L—LO_J; [ﬂ . Ea 271 &
T
R A1 E ;2
. o ’ 15 6 K Q
L I
1‘5 R o Tc R2
c C R2 Vss i L
Vv T T * A 0.1y capacitor should be added if
SSo—e e h Trigger 4 is set to edge trigger.
APPLICATION 5 APPLICATION 6
VDD o—y
Voo A sV @av) T

l;“’“ f o | .
;

! Vss ,T

Afilter capacitor C2 (0.02uF - 0.1uF) can be added to°
Vss + filter the unwanted high frequency components.

Note : For all application circuit, beware of the speaker noise affecting the power supply of the chip.
PAD ASSIGNMENT

- 1. Vss (2367, 1653)
— 2. TRIGGER4 (2355, 1897)

3. VoD (2354, 2140)

ooooododoo 4. REP (2354, 2361)

O [ 5. TEST (2077, 2316)

- 6. TRIGGER3 (1846, 2316)

s 7. TRIGGER1 (1568, 2316)

g s 8. TRIGGER2 (1388, 2316)
Z c5209 9. OSC (1111, 2316)
10. STOP4 ( 886, 2316)

11. STOP3 ( 663, 2316)

12. STOP2 ( 439, 2316)

13. STOP1 ( 216, 2316)

14. BUSY ( 216, 2071)

e 15. SPEAKER  ( 216, 1668)
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RCL Semiconductors Ltd.

C5209

C5209 PROGRAMMING DETAILS

C5208 is a sound effect generating IC. The
audio output of the chip is a quantized analog
current source which is to be ampilified. The typical
sampling rate of the chip is 6kHz, while the
oscillator input frequency is 12 times the sampling
rate.

There are four hardware triggers. Each trigger
starts an individual 'sentence’, which may consist
of up to 16 'phrases’. The total number of phrases
of all triggers is at most 16. Each phrase consists
of a block of sound data and an optional mute
period. In each phrase, the number of sound data
is a multiple of 128. The length of a mute period is
equal to the play time of the same number of
sound data and it must also be a multiple of 128.

The internal ROM size of C5209 is 18,432 6-
bit words. Data are coded in simple Pulse Code

Exampile

Trigger #1

Phrase #1 Starting address
Ending address
Mute length

No. of play(s): 1

Trigger #2

Phrase #1 Start address
End address
Mute length

Phrase #2 Starting address
Ending address
Mute length

Phrase #3 Start address
End address
Mute length

No. of play(s): 7

Trigger #3

Phrase #1 Start address
End address
Mute length

Phrase #2 Starting address
Ending address
Mute length

Phrase #3 Start address
End address
Mute length

No. of play(s): 1

Trigger #4

Phrase #1 Start address
End address
Mute length

Phrase #2 Starting address
Ending address
Mute length

Phrase #3 Start address
End address
Mute length

Phrase #4 Start address

End address
Mute length
No. of play(s):1

Total No. of phrases: 11

Modulation (PCM). Since the length of a phrase is
a multiple of 128, the starting address of each
phrase must also be a multiple of 128 while the
ending address must be a multiple of 128 minus 1.
Within this limitation, each phrase can use data
anywhere in the ROM. And the data can be used
by other phrases without limitation. The maximum
allowable length of each mute period is equal to
the play time of 32,640 data.

The whole sentence can be programmed to
play from 1 to 7 times continuously. If the REP pad
is not connected to VDD, this repeat function will
be disabled and the whole sentence will be played
once even though it is programmed to play more
than once. At the end of the play a stop pulse is
output at the STP pin corresponding to the trigger,
which can be used to trigger another sentence.

Hex.
Hex.
Hex.

{multiple of 128)

{multiple of 128 minus 1) .
(multiple of 128)

(play once)

97F
780

(multi-phrase)
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.

980
187F
300
1580
1AFF
400
1B00
22FF
800
(play 7 times)

Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.

2400
33FF
(no mute period)

(share data with Phrase #2
in Trigger #2

1580
1AFF
480
3400
36FF
400

Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.
Hex.

3700
3EFF
580
3A00
A1FF
380
4200
47FF
400
4200
47FF
400

(Phrase #1 and Phrase #2
overlap each other)

(Phrase #3 and Phrase #4
are sams)
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