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ABSTRACT

With the advent of multimedia era, there are ever increasing interest in computer music and sound synthesis. An

FM type sound synthesizing method makes possible the synthesis of various sounds of musical instruments with a
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relatively simple hardware architecture. Therefore, in this paper, we designed a hardware architecture for real-time

sound synthesizer and its logic gates.

In this paper, we designed a basic sound generator for implementation of real-time logic gates, analyzed char-

acteristics of sounds synthesized in this architecture and extracted parameters of FM sounds of musical instruments

by using the Csound software. The major blocks to build the hardware are a phase-generator, a sine-function-gen-

erator, an envelope-generator and a multiplier-part. Finally, logic circuits are designed and verified in VHDL and

logic gates by 1.0um standard cell library, which will be easily implementable by the form of ASIC.
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Fig. 2 Waveform of a cello synthesized by the paremeters
listed in Table !
(a)a whole region (b)an atlack region

(c)a decay region (d)a sustain region
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Fig. 5 Overall block diagram of the designed FM sound synthesizer
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Table 2. Operation sequence of the overall logic circuit
29 14 A qet A A
| | RIA_IA|=M[WmT];R[A_IB]=M [dOm]
2 if (O_add > 2n) R{S_I11=R[A _IA]
RIA IA]1=0 add:R[A _IB]= —2x
3 M{WmT]=0 add - B R[M_IA]=0 sin
R[M_IB|=0_env
R[A_IA]=M[McT;RIA_B]=0_mul R[S_11=0_vib -
_RIA_IA]=0_add:R[A_IB|=0_sin* o o o
if (O_add > 2n) - RIS_1]1=0 tre -
RIA IA]=0 add:R[A IB]= -2z
else if (O _add < 0)
| RIA_IA]=0_add;R[A_I1B]=2n
7 | RIA_IA|=offsel;R[A_IB]=0O_sin* RIS_[1=0_add | B
8 RIA_IA]=M[WcT);R[A_IB]=M |ddc] R[S 11=0_add "RIM_IA|=O_sin
- ) R[M_IB]=0_env
9 if (O_add> 20) ' RIM_IAI=R(S 1] |
) R[A_IA]=0 add:R[A IB]= ~ : RIM_IB]=0_mul
10 M[WcT]=0_add o "1 Riout]=0_mul
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