OKI Semiconductor

PITCH CONTROL LSI FOR THE SPEECH SIGNAL

GENERAL DESCRIPTION

The M5M6322 converts in realtime the pitch
of the speech signal in a range of one octave
upward or downward.

Two pitch control methods can be selected.
One is to change the pitch in 17 steps by two
switch inputs, and the other is to select one of

FEATURES

Built-in microphone preamplifier
Built-in low pass filters (4th order LPF
on input and 3rd order LPF on output)

16 steps by four binary input lines.

Since a microphone preamplifier and a low
pass filter are built in, the pitch conversion set
can easily be configured by connecting a mi-
crophone, amplifier and speaker in the pe-
ripheral circuit.

* 5V single power supply
¢ Silicon construction (Si gate CMOS IC)
Note) Designed for application to home

¢ Built-in 8-bit AD converter electronic equipment (toys).
¢ Built-in 9-bit DA converter * 24-pin plastic SOP
* Speech pitch alterable in 17 steps (SOP24-P-430-K)
* Oscillation frequency at 4 MHz
PIN ASSIGNMENT
(Top View)
24 Lead Plastic SOP
UP.C(P2) [1:@ [24] DVDO
pDw.c(P1) (2] (23] XT
PD(P3) [3 | [22] x
STB/ACT [ 4 | [27] DGND
PRST(PO) [& | [20] N.C.
MS [ 119] sa
TEST1 [7 | 18] AGND
TEST2 [8 | 117] SGC
DAO [9 ] [16] MICIN
FIN2 [10] [15] Lout
(it 1]
[12] 13]

b3
ég
8 S
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CIRCUIT CONFIGURATION

DAO FIN2

LPF

SG i:: SG 8-bit .
S60 Gircuit ADC 9-bit DAC AVDD
bvDD
AOUT
PD(P3)
AGND
UP.C(P2) Timing VOICE oD
DW.C(P1) Control :> CHANGER
PRST(P0) Circuit Gircuit
MS <‘J: XT
STB/ACT XT
TEST1 TEST2
ELECTRICAL CHARACTERISTICS
+ Absolute Maximum Ratings
Parameter Symbol Conditions Rating Unit
Supply voltage (1) DVDD -0.3~47.0 v
Supply voitage (2) AVDD For DGND and -0.3-~+7.0 v
Analog input volta v
g Inputvorage " AGND AGND -0.3 - AVDD +0.3 v
(ANALOG) Ta=25C
Digital input votage Vi DGND —0.3 ~ AVDD +0.3 v
(DIGITAL)
Storage temperature range Tstg — -55 ~ +150 C
¢ Operating Ratings
Parameter Symbol Conditions Rating Unit
Supply voltage (1) DvVDD For DGND 40~6.0 v
Supply voltage (2) AvVDD For AGND 40-~6.0 v
Rated operating Top _ 4085 ©
temperature range
L724240 0017231 567 WA
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¢ DC Characteristics
[1[]1"MSM6322"[] (Th £340~+85°C, Fosc = 4MHz, DVDD = AVDD = 4.5V~5.5V, DGND = AGND = 0V)

Limits
Parameter Symbol Conditions Unit
Min. Typ. | Max.

“H" input voltage (excluding XT and RST) v - 36 - - v

‘H" input voltage (applicable to XT and RST) |  Viu(2) - 08xVvDD| - - v

“L" input voltage Vi - - - 0.8 v
"H" input current for match 3, 4, 6, 22, 23 pin lint Vig = DVDD - - 10 yA
“H" input current for match 1, 2, 5,7, 8 pin liH2 Vin =DVDD - - 400 pA
"L" output current he ViL =DGND -10 - - pA
Output impedance LOUT ROLour - - 15 - kQ
Output impedance DAO ROpao - - 10 - kQ
AQUT ROaout - - 15 - kQ
FIN ROF1 - - 15 | - kQ
Input impedance MICIN Rimicin - - 100 - MQ
LIN Rlun - - 100 - MQ
FIN2 Riging - - 30 - MQ
AD conversion precision IVape | {AVDD = DVDD = 5V - - 40 my
DA conversion precision Wpae | {AVDD = DVDD = 5V - - 40 my

No load
Operating current consumption Ipp In case of 4 MHz - - 10 mA
oscillator
Standby current Ins In case of 4 MHz - - 7 mA
oscillator with
STB/ACT = "H’
Power down current lop in case of PD = "H" - - 10 HA

32 4T3 N
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* AC Characteristics

n " =-A40~85°C, = : = =4 5V~5.5V, = D=
0[] "MSM#6322 lﬂaﬂ ﬁ 85°C, Fosc = 4MHz, DVDD = AVDD = 4.5V~5.5V, DGND = AGND = V)

Parameter Symbol Conditions Min. | Max. | Unit
DAO output delay from falling edge of STB/ACT teso - — | 1536 ms
DAQ output delay from falling edge of PD troo - - 1536 | ms
Pulse width of PRST, UP.C, DW.C pulses tuopw - 61.44 - ms
Time between UP.C, and DW.C pulses tRup - 30.72 - ms
Scale change delay from positive edge of PRST toHG1 - 61.44 - ms
Scale change delay from falling edge of UP.C and DW.C tchg2 -~ - 1536 | ms
Maximum operating frequency tomax - - 45 MHz

¢ LPF Characteristics

(Ta=25°C, AVDD = DVDD = 4.5V~5.5V,,
DGND = AGND = 0V)

Frequency Gain characteristic (dB)

(H2) Min. | Typ. | Max.
300 ~ fc -3.0 - 30
fe - -3.0 -

2xfc - - -20.0

See the pitch conversion Table
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TIMING DIAGRAM

OO "MSMo632Z" T T

STB/ACT (1)

tesp

PO

trop

1/2AVDD Mfw/\r\/l«»ﬂp
DAO (0) L/

tuopw
PRST (1) J \
tuorw tRUD
UP.C (1)
DW.C (1) / N

tcHa1 tcHe2

Pitch change . . Add (Reduce) pitch
timing Pitch Step is 8 (no change) by PRST step by UP.C (DW.C)
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¢ PIN FUNCTION (Setting method = "UP/DOWN") [MS pin fixed to "L"]
Pin Nam@ 0 "DASMe322"0 [ [

Function

MS I Mode select pin always connected to the "L" level.
MIGIN | Connects the microphone input via a coupling capacitor.
LouT 0 Output obtained by amplifying the audio signal input from the microphone.
LIN | Input pin for connecting the LOUT output or line out signal from other audio
equipment.
FIN1 0 Sets the input audio signal amplitude in combination with the LIN pin.
The gain of the built-in amplifier can be set by two pins each of MICIN and
LOUT, and LIN and FINt.
UP.C | Pulse switch input to raise the pitch by one stage at a time.
DW.C | Pulse switch input to lower the pitch by one stage at a time. The pitch varies by

one stage upward {or downward) each time a pulse is input to the UP.C (or DW.C)
pin along the 17 stages shown in the pitch conversion table.

Cyclic up or down operation is also possible.

STB/ACT I Standby/active pin.

When the standby/active is at the "H* level, the processing is inferrrupted by stopping
only the clocks other than the oscitlator clock.

The DAO pin outputs 1/2 VDD for about 15ms (in case of 4MHz oscillator) after the
standby/active goes to the "L" level.

PD Power down pin,

All clocks including the oscillator are stopped when the power down pin is set to the
H level.

The DAO pin outputs the "L" level in this state.

It requires ten milliseconds after the power down pin is set to the "L" level until clock

stabilization.

PRST ! Reset pin to connect the pulse switch input to set the scale to stage 8 upon resetting.
TESTH | Test pins to be fixed to the "L" level.
TEST2
XT,XT 1,0 Crystal oscillator connecting pins

5G,SGC | Reference voitage pins.

DAO 0 DA converter output.

FIN2 | input pin for built-in filter (for output).
AOUT 0 Output pin for built-in filter (for output).
DGND — Power supply pins.

DvDD
AGND — Analog power supply pins.
AVDD
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¢ PIN FUNCTION (Setting method = "BIN') [MS pin fixed to "H']

Pin hgjmE |IM§M63£2" g Function
MS i Mode select pin always connected to the "H" level.
MICIN | Pin for connecting the microphone input via a coupling capacitor.
Lout 0 Output obtained by amplifying the audio signal input from the microphone.
LIN | Input pin for connecting the LOUT output or ling out signal from other audio
equipment.
FIN1 0 Sets the input audio signal amplitude in combination with the LIN pin.
The gain of the built-in amplifier can be set by two pins each of MICIN and
LOUT, and LIN and FIN1.
P3 | 16 stages are set by 4-bit of P3 (MSB) to PO (LSB). Stages 0 (p3=p2=p1=p0=0) to
P2 16 (P3=P2=P1=P0=1) shown on the pitch conversion table can be set.
P1
PO
STB/ACT ] Chip select pin.
The processing is interrupted by stopping clocks other then the oscillator when the
chip select pin level "H". The DAQ outputs 1/2 VDD for about 15ms (in case of 4 MHz
oscillator) after the chip select pin is set to the "L" level.
TESTH Test pins to be fixed to the "L* level.
TEST2
XT,XT 1,0 Crystal osciflator connecting pins.
SG,SGG | Reference voltage input pins.
DAO 0 DA converter output pin.
FiN2 | Input pin for built-in filter (for output).
AOUT 0 Output pin for buit-in filter (for output).
DGND — Power supply pins.
DVDD
AGND — Analog power supply pins.
AVDD
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FUNCTIONAL EXPLANATION

«  Analog Ingitipde VMICIN, LouT,

theinputgain. Fig.1 shows thebasiccircuit.

LIN and FIN1)

Amplifier 1, and the LIN and FIN1 pins are
connected to the input and output of ampli-

These pins are to connect microphone or fier 2.
otheraudioequipmentlineinputsand toset

. Vmic
Microphone —»T_C ,

g Gy Cy

I_«,L}_l . ?3 E‘W’—l VFint
L R2 lLOUT Rl ™M FINT
LPF
Amplifier 1 Amplifier 2

Figure 1 Analog Input Block

DAC

Finz AQUT

— Amplifier and speaker

[

9-bit
DAC

i

Amplifier 3

Figure 2 Analog Output Block

B L724240 0017237 TAS M

1062



http://www.dzsc.com/icstock/503/MSM6322.html

OKI Semiconductor

MSMe322

The output of amplifier 2 is also connected

to thqﬁl’@(lﬂ gmg ﬁ)ug %ged by the

Forinput from the microphone, DC cutoff of
the microphone input is carried out by ca-
pacitor C1 (approx. 1uF), (1/2 AVDD be-
comes the center internally.)

The amplitude (generally ten millivolts) of
the microphone input is amplified by R1
andR2(toV, =(R2/R1*V ). Smularly,
the DC component of the LOUT output is
cut off by capacitor C3 (approx. 1uF), and
the resultant signal is amplified by R3 and
R4 (to V, = (R4/R3)*V ).

Capacitors C2 and C4 are to prevent oscilla-
tion of the internal amplifier. 20 to 50pF is
used.

When considering connection of other au-
dio equipment, it is recommended to sup-
press the maximum amplitude at the LOUT
pin to within 500mV. The maximum ampli-
tudeshall besuppressed towithin5V(AVDD
- AGND voltage width) by the FIN1 pin.

¢ Analog Output {DAO, FIN2 and
AOUT)

The output signal after scale conversion is
output through the 9-bit DAC (digital-ana-
log converter) to the DAO pin. The maxi-
mum amplitude of this signal is 2.5V with
1/2 AVDD as the reference voltage. The
DAOssignal again goes through the internal
LPF using SCF to amplifier 3 for impedance
conversion, and the resultant signal is out-
put from the AOUT pin.

It is possible to insert an external filter or
equalizer between the DAO and FIN2 pins.

* Analog Reference Voltage (SG and
SGC)

The SG and SGC pins are to connect external
capacitors for stabilizing the internal analog
reference voltage of 1/2 AVDD.

Connect respective these pins to the ground
through capacitor C5 or C6é as shown in Fig.
3.

c5 l

SG

C6

L

SGC

Figure 3 Analog Reference Voltage Block
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* Pitch-control Circuit

[BIN m n n D D

As shown in Fig. 4, this LSI has an internal
46ms chattering prevention circuit. P2 toP0
are internally terminated by over 10kQ re-
sistors.

16 pitch stages are provided however the
16th stage cannot be set.

{UP/DOWN mode] (UP.C,DW.Cand PRST)

As shown in Fig. 4, this LSI has internal
46ms chattering prevention circuit.

(BIN mode]
P3
P2
Valid
Data P1
PO
[UP/DOWN mode]
UP.C
PULSE DW.C
INPUT PRST

Chattering
prevention

To scale register
circuit

R

Chattering
prevention

Ty

To scale register
circuit

Figure 4 Scale Control Circuit

A high input to the UP.C pin raises the scale
by one stage, and inputting one pulse to the
DW.C pin lowers the scale by one stage.
One pulse input to the PRST pin sets the no
scale conversion state (scale stage 8).

Since the scale stage change functions cycli-

B L724240 0017239 858 M
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cally, change from scalestage O to 16 or 16 to
0 occurs. The UP.C, DW.C and PRST pins
are terminated by over 10k resistors. The
tonescale stage is undefined after power on.
First of all, use the circuit at the state of
changeless tone scale by using the PRST.
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¢ System Control Circuit

(BIN mlokte] tehpyiezP L1 ) U

The STB/ACT signal is the power control
signal not affecting the scale.

When the STB/ACT goes to the "H" level,
any scale stage control signal input is ig-
nored.

The DAO pin, however, outputs 1 /2 AVDD
iftheSTB/ACTis "H", or outputs the AGND
irrelevant to the STB/ACT state if the PD is
"HH.

Since the oscillation circuit is instable for ten
milliseconds after power on or the falling
edge of the PD, itis recommended to set the
STB/ACT to"H" in this period and make the
STB/ACT fall after the stabilization of the
oscillator to minimize abnormal output af-

ter power on or the fall of the PD.

Such an abnormal output, however, can
hardly be distinguished from pop noise.

» Oscillation circuit (XT and XT)

Since the feedback resistor and amplifier are
provided internally, the oscillation circuit
can be realized by connecting only a crystal
or ceramic oscillator and oscillation stabiliz-
ing capacitors (C7 and C8) externally. Itis
recommended to use C7 = C8 = 30pF for
Murata’s ceramic oscillator CSA4.00MG,
CST4.00MGW, 4.19 MHz OR 4.5MHz, or
use C7 = C8 = 33pF for Kyocera’s ceramic
oscillator KBR-4.0MS.

Fig. 5 shows the circuit example. To use the
external c_lg:k, input it to the XT pin and
leave the XT pin open.

l__

4MHz crystal
or 4MHz

=

» Internal clock

RFB
£ IMQ(TYP)

ceramic
oscillator T
XT

Figure 5 Oscillation Circuit
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¢ Power Supply Circuit (DVDD/DGND,

AVED and @220 0 0

To prevent the power noise from entering
the analog circuit, insert a capacitor of about
10uF each between AVDD and AGND and

between DVDD and DGND toobtainastable
level without power noise.

Be sure that the capacity between AVDD
and AGND equals the capacity between
DVDD and DGND.

DVDD

DGND
AVDD

AGND

1

Note: The voltages of AVDD and DVDD should rise from OV to 4V within 2ms when the power is risen.

Figure 6 Power Supply Circuit
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APPLICATION CIRCUIT EXAMPLE 1 [BIN mode]

OO " MSM6322" T OO

AVDD DvDD
MIC it M MIGIN DVDD
—'“‘W”—H—%—“ LouT AVDD
LIN DAO
W FIN1 FIN2

(

—>—P3

— AOUT
Effective data P2

— e P1

——P0 STB/ACT STANDBY| L
[ — mark denotes XT

DVOD t O TEST{
$ = (B — XT TEST2 VoD _L . _L .
- DGND 56 M L T - T
_’:———— SGC AGND —(
I DGND l
l = = =
AGND AGND AGND AGND
APPLICATION CIRCUIT EXAMPLE 2 [UP/DOWN mode]
AVDD DVDD
i MICIN DVDD
" ] AVDD
Other audio AGND Lour AVDD
equipment —*—H—‘M"—[T(—_ LIN
line out FINY DAO :l
UP.C FIN2
SE - e
PRST 1
AGND ﬂ
STB/ACT STANDBY
[} mark denates X7 :I =
|
DVDD | It T Ix se l
$|' DGND F TESTH SGC ——"‘—JI T
TEST2 nooa
AGND AGND
= MS— J_ + J_ L+
DGND N T T
POWER PD Achp D8NP T T T
DGND ¢ _l_
AGND DGND
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Pitch Conversion Table
Scale andquiotf frageRGr6:322" (1] [] [

Sole stege | CoWTER | et i,
requency (kHz) quency point {ms)
16 One octave up 60/16.6 7.60 Approx 7.0
15 Major sixth up 71/14.0 7.60 Approx 10.0
14 Minor sixth up 76/13.1 5.70 Approx 12.0
13 Fifth up 80/12.5 5.70 Approx 15.0
12 Fourth up 90/11.1 570 Approx 22.0
11 Major third up 95/10.5 5.70 Approx 28.0
10 Minor third up 101/9.90 4.56 Approx 40.0
9 Minor second up 113/8.84 4.56 Approx 120.0
8 No change 120/8.33 3.80 —
7 Minor second down 127/7.87 3.80 Approx 110.0
6 Minor third down 143/6.99 3.26 Approx 45.0
5 Major third down 151/6.62 3.26 Approx 40.0
4 Fourth down 160/6.25 3.26 Approx 38.0
3 Fifth down 180/5.55 2.85 Approx 30.0
2 Minor sixth down 190/5.26 2.53 Approx 20.0
1 Major sixth down 202/4.95 2.53 Approx 20.0
0 Above one octave down 227/4.40 207 Approx 18.0
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