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Zilog Design Contest Entry 
Project Number Z4130 
 

A Karaoke and Audio Effects Processor 
 

Overview 
This project consists of hardware consisting of the Zilog Z8 Encore Evaluation Board 

and an analog processing board for conditioning the input analog waveform, and to 
process the PWM output from the Eval Board.  Software was developed on the XTools 
ZDS II IDE.  The software consists of a set of signal processing routines that provide 
features desired in a typical Karaoke environment such as voice echo, voice reverb, and 
pitch transformation.   

The analog hardware consists of a small board containing a number of op-amps and 
amplifier sections.  It’s main purpose is to amplify the input, which could be a 
microphone or guitar, and provide an anti-aliasing low-pass.  It also allows for gain and 
offset controls in order to maximize the dynamic range of the on-chip Z8 A/D.  In 
addition to the front-end filter, there is a filter that converts the PWM signal from the Z8 
into an analog waveform.  Finally, there is a small audio amplifier to drive a set of 
headphones or a small speaker. 
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Figure 1—Analog Block Diagram 



 

Project Number Z4130       Page -2- 
 

 

R4

5.6K

R12

10K

R24

47K

R8 22K

1 2 3 4 5 6 7

C15

47pF

R9

11K

R13

20K

VCC

VCC

R29 100K

R3

22

VCC

VCC

+
C4

22uF

VCC

+

-

U1A

TS972

3

2
1

8
4

R6
5.6K

R22

300K

+

-

U3

LM386

3

2
5

6 1
4 8

7

+ C19
10uF

+

-

U2A

TS972

3

2
1

8
4

C6
.022

+

C10

220uF

R23

47K

R11

100K

C8

.0022

+

-

U1B

TS972

5

6
7

8
4

+ C3
1uF

R2

22

R18

100K

R10
10

C14
2.2nF

VCC

J2

PHONEJACK

1
2
3

C1

.1

C17

10nF

C2
100pF

JP1

HEADER 5

1
2
3
4
5

R5

22K

+ C11
100uF

A/D
OFFSET

VCC
TA2011S

C9

220pF

R30
10K

1
3

2

+

-

U2B

TS972

5

6
7

8
4

R14
10K

1
3

2

R21
10K

C13.047

R27

20K

A/D GAIN

R7

7.5K

+

C12

1uF

R15
10K

1
3

2

R25

7.5K

R26 10K

R28

100K

C21

.1

VCC

C7
.033

C18
.1uF

J1

PHONEJACK

1
2
3

R20

100K

C16

.1uF

+

C5
1uF

<Doc> A

ANALOG PRE AND POST PROCESSOR

A

1 1Thursday , October 30, 2003

Title

Size Document Number Rev

Date: Sheet of

R1

2.2K

R31

10K

1 3

2

VCC

R19

160K

+ C20
100uF

 
 
   
 

Figure 2 – Schematic of Analog Section 
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 2 – Entire system consisting of Z8 Encore 
opment Board, Analog Board, microphone, and 
hone. 



 

Project Number Z4130       Page -4- 
 

 

Software Description 
The software consists of four separate project modules, pwm.pro, reverb.pro, 
pitch_shift.pro, and echo.pro.  Each module shares the same API.C module.  This module 
was provided by Zilog and is called only once to set up timers.  They also share two 
common header files, ez8.h and api.h. 
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Figure 3 – Echo block diagram.   


