
MSM5232RS

8 CHANNEL TONE GENERATOR

FOR MUSICAL INSTRUMENTS
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The MSM5232RS is an integrated circuit used as a sound source for musical

instruments and contains a frequency divider circuit and envelope generator

for 8 scale generation, and an 8 bit bus interface circuit integrated in one

chip. The device is capable of outputting 8 tones simultaneously within a 7

octaves range while under microprocessor control.

FEATURES

o 4 + 4 polyphonic tone output composed into 2 groups.

Each group is independently provided with clock input, output bus,

and control register so that many beautiful and deep sounds can be

generated.

o Generation of 7 octave scales in addition to noise output,

o 4 kinds of feet output; 2 ' , 4 ' , 8 ' , and 1 6 ' .

o The envelope generator is incorporated.

There are two kinds of envelope waveforms; lasting sound and damping

sound.

In addition, the attack and decay time constant can be changed.

o Interface to cope with an 8 bit microprocessor.

o ROM is incorporated to convert key number data to divided frequency

to generate scales.

o Low power dissipation due to the CMOS IC.

(This specification is subject to change without prior notice.)
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BLOCK DIAGRAM



EXTERNAL DIMENSIONS
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TERMINAL CONNECTION

(Top View) 42 Lead P las t i c DIP
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ELECTRICAL CHARACTERISTICS

o Maximum Absolute Rating

o Operating Range
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DC CHARACTERISTICS
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(Ta = -10~+70t:)
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SWITCHING CHARACTERISTICS
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Input waveforms
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Interface timing

* These signals denote timing in IC.

Note: The voltage values at timing definition points are set

according to Vss1 which is used as a reference.

TERMINAL EXPLANATION

o DB0 ~ DB7
These are the data input terminals which are connected to the CPU

data bus; various data are input through these terminals.

o AB0 ~ AB3
These are the address input terminals. Using this input, an

internal register is selected to write data in.

o ALE

This input is put in the " H " section, where signals sent to

AB0 ~ AB3 are inputted in the data latch and latched on at the

trailing edge.
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o /WR

This input is entered in the " L " section, where signals sent to

DB0 ~ DB7 are inputted in the data latch and latched on at the

trailing edge.

o CLK1 and CLK2
They are input into the standard clock and output scales can be

obtained through the frequency-dividing of this input.

CLK1 sets the standard frequency for tone generators TG0 ~ TG3
(group 1 ) , and CLK2 for tone generators TG4 ~ TG7 (group 2 ) .

o /RST

This is the input terminals for internal parts initialization and

are incorporated with the pull-up resistance. Figure 2 shows

internal register conditions after initialization.

o CAP0 ~ CAP7
These are terminals that connect the capacitor to the envelope

generator. The envelope is generated by charging and discharging

its capacity through the enclosed resistance. In addition, when

operation of the envelope generator is inhibited, a high impedance

state results, and envelope waveforms can be inputted from the

outside.

o 2' - 1 ~ 1 6 ' - 1 and 2' - 2 ~ 16' - 2

These are tone bus output terminals divided into group 1 and

group 2 , each of which consists of 4 registers; 2 ' , 4 ' , 8 ' , and

1 6 ' . Four tone generators are connected to each tone bus, and they

are mixed in a form of current addition. This is why it is impor-

tant to receive this output from outside at a low impedance.

o SOLO 8 ' and SOLO 1 6 '

These are solo sound source output terminals that constantly

output square waveforms of 8' and 1 6 ' tones from tone generator

TG 7.
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o GATE

This terminal outputs the solo output ON/OFF signals.

In the solo mode case, GF of TG7 is outputted, and in cases when

the solo mode is inhibited, it is set to the " L " level.

o NO

This is the noise sound source output terminal that always outputs

noise generated by the incorporated pseudo random pulse generation

circuit.

o VDD1 and VSS1
These are power terminals for 5V lines.

o VDD2, VSS2, and Vss3

These are power terminals for 5 ~ 15V lines,

Note: Connect VDD1 and VDD2 and VSS2 and VSS3 externally and

respectively before use.
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TG0 data

TG1 data

TG2 data

TG3 data

TG4 data

TG5 data

TG6 data

TG7 data

Group 1 attack time data

Group 2 attack time data

Group 1 decay time data

Group 2 decay time data

Group 1 control data

Group 2 control data

Fig. 1 Internal Register Map
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Condition

GF=0, pitch indefinite

//

//

//

//

//

Attack time = 2 ms

//

Decay time = 40 ms

//
Damping sound assigned, EG
inhibited and all registers OFF
Damping sound assigned, solo mode
inhibited, and all registers OFF

Note: * mark shows that it is indefinite

(a previous condition is maintained)

Fig. 2 Internal Condition after Initial Reset

OPERATION EXPLANATION

o Interface

This integrated circuit is controlled by writing control data in

the internal registers. DB0 ~ DB 7, AB0 ~ A B 3 , WR and ALE signals

are connected directly to the bus and CPU control signals (in case

of a low speed C P U ) , or indirectly through some external parts (in

case of a high speed C P U ) . The device is incorporated with the

address latch to allow direct connection to the address data

multiplexed bus in case of low speed CPUs. CPUs which can be con-

nected directly: 8085A, 8048/49 ( 6 MHz).
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(l) Type of input data

a) TG data

The data assign ON/OFF and tone generator pitch.

It assigns one of the 8 TGs by the lower order 3 bits

(a2 ~ a 0 ) of the address.

• GF (gate flag)

1: TG ON

2: TG OFF

• Pitch data

Data are written only when the pitch information is

b7 = 1 (TG ON). In the case when b7 = 0, the contents

of b6 ~ b0 are optional. (The contents do not change.)

b) Attack time data

The attack time data assigns the envelope generator's

attack time. One of 2 TG groups is selected by the

lowermost order bit a0 , of the address. (a 0 = 0: Group

1 and a0 = 1: Group 2 ) .
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c) Decay time data

The decay time data assigns the decay/release time of the

envelope generator. One of the 2 TG groups is selected

by the lowermost order bit a 0 . (a0 = 0: Group 1 and

a0 = 1: group 2 ) .

d) Control data

The data sets the operational mode of individual TG groups.

One of 2 TG groups is assigned a mode by the lowermost

order bit a0 of the address. (a0 = 0: Group 1 and

a0 = 1: Group 2 ) .

• SF (solo flag, significant only for group 2)

1: Solo mode assignment

0: Solo mode release

• EGE (envelope generator enable)

1: Envelope generator operation

0: Envelope generator inhibited

• ARM (attack release mode)

1: Assignment of lasting sound

0: Assignment of damping sound
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• 2' OE, 4' OE, 8' OE, and 16' OE

1: Individual register output ON

0: Individual register output OFF

(2) Timing

Signals sent to the address and data bus are temporarily

latched respectively by the trailing edge of ALE and /WR in

the internal address and data latch, and pitch data are con-

verted by the incorporated ROM into divided frequency data,

and after that, the data is written in an assigned register

by the address. Accordingly, it is essential that signals

to the address and data bus are stabilized during the period

before set-up time and after the trailing edge holding time

of ALE and /WR respectively.

The timing of writing in each register is set by a strobe

pulse generated from the timing generation circuit according

to an ALE signal. Since this strobe pulse is generated at

the timing shown in the timing chart, it is essential that

more than four ALE pulses are added before the next writing

operation.

o Tone Generator

This integrated circuit is incorporated with 8 tone generators ( T G )

and these tone generators are individually capable of generating

scales and envelopes independently. An individual TG has 4 regis-

ters which output a pitch of 2 ' , 4 ' , 8 ' , and 1 6 ' respectively.

Eight tone generators are divided into 2 groups; 1 group consists

of 4 tone generators, and the TG output is connected by group, to

the internal tone bus. Moreover, the control and envelope data

are set by these groups. Furthermore, clock input. which serves
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as a standard for pitch, is divided into groups.

(l) Frequency dividing circuit

This circuit divides standard clock (CLK 1, CLK2) frequency

to obtain an output frequency which is assigned by the pitch

data, and consists of a programmable counter which generates

tones in octaves, and a binary counter which generates the

tones between octaves. Table 1 shows the relationship between

pitch data and divided frequency.

( 2 ) Envelope generator

This circuit generates signals for TG output amplitude modu-

lation, and functions to form the waveforms shown in Figure 3

by the charging and discharging of the external capacitor

through the incorporated resistance of control data and the

time constant.

When 0 is written in EGE bit in the control data, incorporated

resistance is open, then external envelope signals can be

input from the CAPn terminal.

a) Operation mode

ARM = 1 (lasting sound assigned)

When GF in the TG data register is 1, it is set in the

attack condition, and when GF is 0, it is set in the

release condition.

ARM = 0 (damping sound assigned)

It is set in che attack condition at a point where GF is

changed from 0 to 1 , and it is set in the decay condition
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when the electrical potential of the CAPn terminal exceeds

the EG inversion voltage VT. When GF is turned to 0, it

is set in the damping condition, irrespective of the pre-

ceeding condition.

b) Explanation of individual conditions

Attack condition

CAPn terminal is connected to VDD2 through incorporated

resistance

Decay/release condition

CAPn terminal is connected to VSS2 through incorporated

resistance (RRF or R R S ) •

Damping condition

CAPn terminal is connected to Vss2 through incorporated

resistance (RRF).

c) Time constant control

The speed of attack or decay/release is set by the con-

tents of individual attack time or decay time registers.

The time constant is controlled by changing charge or

discharge current flow time by the opening or closing of

resistance. In case of decay/release, however, two kinds

of resistance are changed over because the change width

is wide. The time constant is always a minimum value in

the damping condition.
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( 3 ) Modulation circuit

This circuit is used to convert a square wave of frequency by

dividing circuit output into amplitude-modulated current out-

put through the amplitude modulation signal. Four circuits

are provided for each TG, and the output is connected to the

tone bus of 2 ' , 4 ' , 8 ' , and 1 6 ' . The modulation signal is

common to the 4 circuits but it can be turned ON/OFF for each

feet by the OE bit in the control data.

o Noise Generator

The device is incorporated with the noise generator which employs a

pseudo random pulse generator by means of the shift register to

generate noise as a noise source. This output is supplied as a

noise source for individual tone generators, and at the same time,

is constantly output to the NO terminal.
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Table 1 Pitch Data vs Divided Frequency

- continued on next page -
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- continued on next page -
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Note: The contents of pitch data 57 H are used as data for tests.

Table 2 Output Frequency Error
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Table 3 Table of Attack Time Data vs Attack Time

*: Don't care
Capacity to be added by external equipment = 0.39UF

Table 4 Table of Decay Time Data vs Decay Time

* : Don't care
Capacity to be added by external equipment = 0.39UF

(Note that a simplified mark may be employed for a product's model name)
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