Col ecoVi si on Sound CGener ati on Hardware

The Col ecoVi si on uses the Texas Instrunents SN76489A sound
generator chip. It contains three programabl e tone generators,
each with its own programabl e attenuator, and a noi se source
with its own attenuator.

1. Tone Generators

Each tone generator consists of a frequency synthesis section
requiring ten bits of information to define half the period of
the desired frequency (n). FO is the npost significant bit and
F9 is the least significant bit. The information is | oaded into
a ten stage tone counter, which is decrenmented at a NN16 rate
where N (3.579MHz) is the input clock frequency. When the tone
counter decrenents to zero, a borrow signal is produced. This
borrow signal toggles the frequency flip-flop and al so rel oads
the tone counter. Thus, the period of the desired frequency is
twi ce the value of the period register.

The frequency can be cal culated by the foll ow ng
f = 3.579MHz/ (32n)

The out put of the frequency flip-flop feeds into a four stage
attenuator. The attenuator values, along with their bit position
in the data word, are shown below. Miltiple attenuation contro
bits may be true sinultaneously. THus, the maxi mum attenuation
is 28 db.

A Al A2 A3 Wi ght
0 0 0 1 2 db
0 0 1 0 4 db
0 1 0 0 8 db
1 0 0 0 16 db
1 1 1 1 Of f

2. Noi se CGenerator

The noi se generator consists of a noise source that is a
shift register with an exclusive OR feedback network. The

f eedback network has provisions to protect the shift register
frombeing locked in the zero state.

Noi se Feedback Contro

FB Confi guration
0 "Peri odi c" Noi se
1 "White" Noi se



Noi se Generator Frequency Control

NFO  NF1 Shift Rate

0 0 N 512

0 1 N 1024

1 0 N 2048

1 1 Tone gen #3 out put

3. Control Registers

The SN76489A has eight internal registers which are used
to control the three tone generators and the noi se source.
During all data transfers to the SN76489A, the first byte
contains a three bit field which determ nes the destination
control register. The register address codes are shown here.

Regi ster Address Field

RO R1 R2 Desti nati on Control Register

0 0 0 Tone 1 Frequency
0 0 1 Tone 1 Attenuation
0 1 0 Tone 2 Freqguency
0 1 1 Tone 2 Attenuation
1 0 0 Tone 3 Frequency

1 0 1 Tone 3 Attenuation
1 1 0 Noi se Contr ol

1 1 1 Noi se Attenuation

4. Data Formats

The formats required to transfer data are shown bel ow

Frequency
LSB VSB LSB VSB
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| | Reg Addr | Dat a || | | Dat a |
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Noi se Contr ol

LSB VSB
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| | Reg Addr | | | Shift |
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Att enuat or
LSB VBB
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