KX Semiconductor

OTP ROM Built-in Voice Synthesis IC

GENERAL DESCRIPTION

The MSM6378A /6379 is an ADPCM voice synthesis IC with a built-in one-time programmable
(OTP) ROM. The MSM6378A /6379 reproduces the voice data, which the user has analyzed and
recorded using the "ANAWRITER" for an exclusive use, through a speaker driving AMP and
speaker. The MSM6378A /6379 can be used in voice cards, small-quantity multi-product toy line-

ups, and personal use devices.
FEATURES

¢ MS5M6379

* MSM6378A

* 4-bit straight ADPCM method
¢ Built-in low pass filter

¢ Built-in 12-bit DA converter

® Data write time

* Oscillation system
* Oscillation frequency

* Sampling frequency
* Activation

: MSM6379

: Bailt-in 512Kbit OTP ROM (500Kbits for recording)
: Built-in 256Kbit OTP ROM (244Kbits for recarding)

16 sec
MSM6378A 8 sec

: R/C oscillation or external clock input

(ceramic oscillation is available.)

: 64 to 256kHz
: 4 to 16kHz (original oscillation frequency/16)
: Power on start or reactivation after one shot output

* Voice output : one-shot or repeat
¢ Law current consumption
¢ Largest voice time : MSM6379  32.0 sec (4kHz sampling)
, MSM6378A  15.6 sec (4kHz sampling)
* Number of phrases that can be output : One phrase only
* Power supply voltage : DAO pin 241055V
AOUTpin - 2.7t05.5V (fgam < 8kHz)
3.5t0 5.5V (fganm = 10kHz)
* Package : 16-pin plastic DIP (DIP16-P-300-W1)
(Product name: MSM6378ARS/MSM6379RS)
Chip
M8378A M6379
ANAWRITER MK2 O X
ANAWRITER MK6 O O
L ART761/ART762 O ) B
AR76-202/AR203 O o
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MSM6378A/6379

BLOCK DIAGRAM
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OKX Semiconductor MSME378A/6379

PIN CONFIGURATION (TOP VIEW)
Voo [ U 6] GND
0sc3 (2] O 18] aouT
osc2 3] 14} pao
0sct [4] 3] Rep
TE  [5] 12] TEST
sck  [6] 1] wR
PeM 7] 10} SA
EaL (8] © 191 Vep
16-Pin Plastic DIP
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MSME378A/6379 OXX Semiconductor
PIN DESCRIPTION
Symbol Type Description

REP | Repeat/one-shot selection pin. in power-on or input to SA pin, one-shot is
output when REP="L" and repeated voices are output when REP="H".
The voice is not output 0 long as this pin is merely set to "H" level.
This pin does not include a puti-down resistor.

SA ] Pin to be reactivated after one-shot output. When a single puise is applied to
SA pin, the IC is reactivated on the falling edge. This pin includes a pull-down
resistor.

WR | Interface pin for the ANAWRITER for exclusive use. Setto "L" or “open” in
playback. This pinincludes a pull-down resistor.

PGM ! Same as above (W/R).

SCK ! Same as above (W/R).

[ I Same as above (W/R).

EQL 0 Interface pin for the ANAWRITER for exclusive use. Set to “open” in playback.

TEST | Internal circuit test pin. Set to "L" or "open" in playback. This pin includes a
puli-down resistor.

08C1 I Oscillation RC connection pin or external clock input pin.

08C2 0 Oscillation RC connection pin.

Set to open to input external clock through the 0SC1 pin.

0SC3 0 Same as above (05C2).

DAO 0 DA converter output pin.

AQUT 0 LPF-output pin.

Vep — i Power voltage pin for writing to the built-in OTP. Set to Vpp = Vpp 0r "open”in
playback.

Vop — Power pin. Insert a bypass capacitor:of 0.1uF or more between this pin and

¢ the GND pin.
GND — Ground pin.
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ORI Semiconductor MSMEB378A/6379
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Power Supply Voltage Voo Ta=25C ~0.3t0+7.0 v
Input Voltage Vin Ta=25C -0.3 to Vpp+0:3 v
Storage Temperature Tste — -5510 +125 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Condition Range Unit
DAQ pin 2.4105.5
Power Supply Voltage Vpn GND =0V AOUT pin 2.7.10 5.5 {f5=8 kHz) v
3.510 5.5 {fs210 kHz)
Operating Temperature !L Tap - -1010 +70 °C
Oscillation Frequency | fosc - 64 to 256 | KMz

ELECTRICAL CHARACTERISTICS (Vpp=Vpp at playback)

DC Characteristics
(Vpp=4.5 to 5.5V, GND=0V, Ta=0 to +70°C)
Parameter Symbol | Condition Min | Typ Max | Unit

*H’ Input Voltage Vin — 0.8<Vpp! — {Vpp+0.1 v
°L" Input Voltage Vi — -0.1 — 10.2xVpg| V
"H* Input Current 1 m A::‘as/%"fi :g:T Ppﬁ:\: 20 | — | 400 | pa
"H" Input Current 2 biHz Apphe:Etz :ii(: and — —_ 10 HA
“L" Input Current i — -10 -— — pA
Operation Current Consumption oo — — 7 | 2 mA
Standby Current Consumption Ins — — 01 10 pA
DA Qutput Relative Accuracy ‘Vpag | No load — — 40 mv

_DA Qutput impedance Roao — 15 25 3 kQ
LPF Minimum Driving Resistance|  Raout — 50 - — |k
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MSMB378A/6379 OXI Semiconductor

AC Characteristics
(Vop=4.5 10 5.5V, GND=0V, Ta=0to +70°C)

Parameter Symbol Condition Min | Typ. | Max . Unit
Oscitlation Duty Cycle Tauty — 40 50 60 %
Sampling Frequsncy fs fosc/16 4 — 16 kHz
Osciflation Stabilization Time fosc 32/0sc 128 — 512 ms
Upper Offset Time tory 1KAsam 64 —_— 256 ms
Lower Offset Time torL 2K/Asam 128 —_ 512 ms
MSMB378A Voice Qutput Time | toyrs 244Kbit/(4bitxisam) 39 | — | 158 | sec
NSMB379 Voice Qutput Time toutz 500Kbit/(4bibdsam) 8.0 — 320 Sec
SA [nput Pulse Width fsa — 10 — — s
MSMGE378A Data Write Time twr1 *Use ANAWRITER — 8 — sec
MSM6379 Data Write Time twrz *Use ANAWRITER — 16 — sec

*. The M5M6378A/6379 ensures only writing by the ANAWRITER, PARAWRITER or voice
analysis editing tools (AR76-202 and AR203). ANAWRITER is a registered trademark of Oki
Electric Industry Co., Ltd.
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OKIX Semiconductor MSME378A/6379

TIMING DIAGRAMS

1. Reactivation after One-shot Output

Von.Ver J

REP(1)
SA{) J—L
.
ton
AGUT,DACD)
tour tor, tosc tour Lofy
- — - I
tory tory

oscae) S| - Woscmsontll -~ - === -~ M oscfiien

2. One-shot after Repeat

Voo Vep _/
Rerly |

SA(l}
ADUT,DAG(O) M
tosc tour Lo, tour tor
Dt B it
fory tory

3. Repeat during Voice Output

Voi-Ver / o
REP() o
SA() [y —

-
W -
AOUT,DAG(O)

tosc tour {op tosc tour tor
[ — P I

Yory tory tory

Note: When REP pin is merely set to "H" level, the voice is not output.

4. Reactivation during Voice Qutput

Voo, Vep /

REP(l)
SA(H
ADUT,DAD(0) M /’LM\
l ‘osc tour 'orL
tcru Noiss toFu

Note: When SA pin goes to "H" level during playback, voice is stopped and a noise is output.
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OXXIX Semiconductor

FUNCTIONAL DESCRIPTION

1. Number of Phrases
One word only.

2. Relationamong External Rand C, Original Oscillation Frequency, and Voice Output Time

C(pF) R1{kQ) R2{k)) | fosc | faam | four | touti(sec) touTz{sec)
SV 5V | 3V | 5V | 3V | 5V | iz} | (kHz} | (kHz) | MSME378A | MSME370
100 1100 | 200 | 200 |565 | 60.5 | 64 4 15 156 20
100 100 | 200 | 200 |345 | 365 | 96 6 22 104 213
100 1100 | 200 | 200 |23 25 | 128 8 29 78 16.0
100 | 100 | 200 | 260 |165 | 18 | 160 | 10 36 6.2 1238
100 100 | 200 | 200 (125 | 14 | 192 | 12 44 52 106
100 1100 | 200 | 200 | 95 | 11 | 224 | 14 5.1 45 91
100 (100 | 200 [ 200 | 75 | 8 | 256 | 16 58 39 8.0
“toyry = ——23AKB MISM6378A/6379
4bit x fgam 0sC1
0862
S 500Kbit G |oscs
0T = i < Toam —

3. Ceramic Oscillator {fogc=256kHz)

MFG.
Corporation.
|08C 1 08C2]
Mo
01

;470& ;470;#

Figure 3-1 Ceramic Oscillator (CS$B256D)
~ Connection Circuit
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i The values of C, R1, and R2 for the above table are for the MSM6378A 16-pin DIP, The oscillation
frequency fluctuates withan externalresistanceand floating capacity. Therefore, since the oscillation
| frequency fluctuates when the board wiring and packages are different, determine the constant after
check with monitoring fogc at OSC3 pin with reference to the above table.

» Figure 3-1 shows an external circuit that used the ceramic oscillator CSB256D made by Murata

* Figure 3-2 shows an external circuit that used the ceremic oscillator KBR256B made by Kyocera

{osC osc2|
{ T
——0t—
L AL
—
560pF | 560pF
e

Figure 3-2 Ceramic Oscillator (KBR-256B)
Connection Circuit




OXX Semicondugtor MSMB378A/6379

4. Pop Noise Prevention

To prevent generation of pop noise before and after voice output, the MSM6378A./6379 contains a
12Kbit offset data area in the built-in OTP. The ANAWRITER for exclusive use automatically reads
the offset data into the MSM6378A./6379.

5. Activation

The MSM6378A /6379 is activated as soon as the power is turned on (power-on start function). To
reactivate from stand-by mode, apply a pulse on the SA pin, and the voice is again output.

Uppgr offset 1 4Kbits
. \

ADPCM

e s, 244Kbits, 500Kbits
i

Data

| Lower offset | | ]
data > 8Kbits

6. Repeat

The MSM6378A /6379 repeats when the REP pinis set to "H" level. However, the voice is notoutput
when the REP pin is merely set to "H" level.

7. Standby Maode

When the REP pinis setto"L" level, the MSM6378A /6379 outputs one-shot voice and enters standby
modeafter the power s turned onora pulseisapplied to the SA pin. Whileinstandby mode, internal
oscillation stops and the OSC3 pin is set to "H" level.

8. Voice Output Pin

The MSM6378A./6379 has two voice output pins. The DAO pin s for internal DA converter output,
and the AOUT pin is for DAQO output via the LPF.

9. LPF Characteristic
The LPF cut-off frequency (fcur) is always proportional to original oscillation frequency. The

following figure shows the LPF characteristic curve at 8kHz sampling frequency (with the original
oscillation frequency set to 128kHz).
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MSME3T78A/6379 OXIX Semiconductor

fosc (kMz) | fsam tkHz) | four (kH2)

64 4 Approx. 1.5

96 6 Approx. 2.2

128 8 Approx. 2.9

160 10 Approx. 3.6

192 12 Approx. 4.4

224 14 Approx. 5.1
256 16 Approx. 5.8 (08}

10. Pop Noise of Low-pass Filter Output
Although the MSM6378 A /6379 has a built-in pop noise suppression circuit, the voltage of the circled

portion in the figure below may be changed abruptly by approximately 0.7 V when selecting the low-
pass filter output and may generate a "pop” sound.

|
|
i

e f—»
Standby transition Standby transition
period period

Pop Noise of L.ow-pass Fiiter Output

When connecting a diode at the output from AOUT, the "pop”sound can be reduced. The following
figure shows its circuit.

AQUT ~——%
=)
=

Pop Noise Suppression Circuit
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QXX Semiconductor MSMGE378A/6379
APPLICATION CIRCUITS
1. Playback
1.1  When Standard AMP is used
|
e—{Hveo " cnlig
~{—{2]0SC3  AOUT[i5} AMP {Q s
l»ﬁfw@ 0Sc2 § DAO[14]
Lo <
\mr%(}sm g REP 1“_3“}—%
-IEICE % TEST[12]
~{E]scKk = WR[T}—
—[7|Pam SA[T0}—5'5—
EQL L
8 Pl :fn;mr

Note: The capacitor connected to the SA pin contributes to noise margin in the case of SA being

opert

1.2 Use of MSC1191 as AMP

TOMF
, o/ = N :
—{1}Voo GND |8} — | T 1w Din [
[V L, 0.01uF -
[;21 H-{Z10scs AOUT [0 : {r—{2]Ain & STBY[7
f—;&w loscz 2 DAO[d}o %;; , ——{3]5F § SP[6]- 4\1
Swefalosen g Aep is}ﬂ% Jlooka oo Vee [51—
—{B|CE % TEST izl B
—{Blsck £ WA i
r~—{Z|Pem safll—os |
(8eaL Vep [A}—— ‘W.wt
= 0Apf ,

i |

Note: The MSC1191 is the most suitable amplifier to drive a speaker for voice ICs. When the
MSMé6378 A terminates the playback of voice data, the MSC1191 is also put into power save
mode automatically.
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0!{.‘! Semiconductor

2.

Note:
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OFF: Duting writing

Voo 0SC1 CE SCK PGM EQL Vpp W/R GND

Example of Write Circuit

(Equivalent to the playback circuit)

ANAWRITER interface pins

N
ON:- During playback \0 :I:
; !
!
S j—J
et Vg GND [6
¢ (
p +—{Z]0sc3 AQUT [i5] ]
;;Nr—-{z 0sc2 & Dpa0{id ’
i) 05C1 S REP [TB——— Vop or GND
S o
——{5|TE g TEST [
Fw—{f_ Sk = WR
\ 7\PGM $A [0)
{ t r{8]eat Vee (3
ol A
| 4*1 {
ey PRSI
S 6 0 o b

To ANAWRITER: During writing
Open: During playback

Be careful about noise margin for input pins that are open during playback.



