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1. GENERAL DESCRIPTION . \ .

AMY 1 is a digital, pipeline archirectured, additive music synthesizer chip.
There are B voices maximum assignable with & rotal of 64 harmonic oscillators,
available in groups of two, for voice. assignment. AMY 1 has 72 independent,
plecewise linear envelope generators: 8 fundamental frequency envelopes and 64
harwonic amplitude envelopes. A complete sound system requires addition of a
D/A converter IC (up to 16 bit). To provide higher level commands, the system
will generally include a controlling processor such as the Intel B051 single
chip microcomputer.

2. FEATURES . v

¢ Single 40 pin DIP o lnterrupt/Ready pin

o 3u HMOS technology o Bus compatible with multiplexed and

o Pipeline architecture non-multiplexed bus microprocessors

¢ 1C MHz external clock o Full 16 bit digital output width
frequency {maximum) o Independent voice mode

o Integrated exponential ROM o Adjustable sample rate

o 1/128 dB harmonic amplitude o Programmable noise statistics

_ resolution & 1/64 semitone o 72 on chip envelope generators
fundamental frequency resolution o Approximately 37,000 transistors
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Musical Specifications

Given an internal CLK frequency of 8 MHz with 64 Harmonics enabled:

Amplitude Dynamic Range
Minimum Amplitude Slope
Maximum Amplitude Slope

Fundamental Frequency Range

Minimum Fundamental Frequency Slope

Maximum Fundamental Frequency Slope

Maximum Amplitude Increment

Fundamental Frequency Increment

Fundamental Frequency Destination Resclution

Harmonic Amplitude Destination Resolutiom

Number of Harmonics
.Number of Voices
Number of Harmonics/Voice

Harmonic Distortion

* 1 cent = 1/100 of a semitone

W
/s/¢a

LR U

R B
+

.

*a

63.75 dB

1.91 dB/sec 1
g A

3784 dB/sec ("?-"
( j3. casmt

4.8 Hz to 7.8 KHz
(10 2/3 octave range)

5.97 cents*/sec

118 semitones/sec =

9.85 octaveg
SgEconp

31/128 = 0.242 dB

1/64 semitones = | 5§ ¢
(cents s ¢ ) '

1/64 semitones = | §¢( ¢

1/4 dB
64 (maximum)
8 {maximum)

Any multiple of 2
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AMY pP INTERTEFPACE

STANDARD 8-BIT BUS (ASYNCHRONQUS)

ALE OR ADDRESS PIN MODE SELECTABLE IN S/W
ACCEPTS WIDE VARIETY OF CONTROLLING PROCESSORS
AVERAGE COMMAND EXECUTION TIME = 3.2 }JSEC

MAXIMUM REGISTER READ/WRITE DATA RATE = 3.3 Mbytes/SEC



7. REGISTER ORGANIZATION

7.1 AMY 1 Command Set

A command may be sent to AMY ! by setting CS = Al = A = 0, RD = 1 and WR = 0.
The command will be latched internally off the data bus on the trailing edge of

the WR pulse.

length, and one or more operands (see Table 2 below).

Each 8 bit command contains an opcode from 2 to 5 bits in

B7 DB6 DB5 DB4 DB3 DE2 DBl DBO Command

0 0 1 v2
0 1 0 v2
0 1 1 v2
1 0 8s03 so2
1 1 X X
H5 H4 H3 BR2
HP4 HP3 HP2 HP]
N5 N& N3 N2

B5 H4 H3 H2

Vl VO Write Fundamental Frequency Breakpoint

V1l V0 Write Voice Type

V1l VO Read Current Fundamental Frequency
S0l S00 Write System Options Register
SCl SCO Write System Ccntrél Register
Hl HO Write Harmonic Amplitude Breakpoint

HPO DO Write Last Harmonic Pair Flag

(Load SCl bit = Q)
N1 N0 Write Noise RAM
(Load SCl bit = 1)

HI BO Read Current Harmonic Amplitude

e
«*%t 1o o
k> |0 ©
‘(.S 0 o
wd 1o o
VS 0 0
2 o 1
% 1 0
3 1 0
311 1
Table 2.
V2=-V0:
503-500:
SC1-8C0:
H5-HO:
HP4-HEPO:
N5-NO:

X:

AMY 1 Commands

Voice Number

System Options register bits
System Control register bits
Harmonic Number

Harmonic Pair

Number

Noige RAM location

Don't care

I\

ATARI

smiconductor Group

COMPANY
CONFIDENTIAL
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DEVICE NUMBER

Cn21859

DEVICE NAME

AMY 1

DINTUMENT NUNMEER

DO21859
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