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Case Study 2:
Serial Servo Controller

• Michael Dvorsky, “Low-Cost Serial Servo Controller,” Circuit Cellar 188, March 
2006.

• ftp://ftp.circuitcellar.com/pub/Circuit_Cellar/2006/188/Dvorsky-188.zip
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Hexapod/Octopod Actuators

• 6 legged creatures are 
inherently stable, but must 
remain balanced

• 8 legged creatures can be 
designed to be unconditionally 
stable

• Legs work on more surfaces 
than wheels do
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Hexapod/Octopod Actuators

Tilt & swivel, plus parallelism & focus (2 - 4 DoF)

• Two visual systems allow 
stereoscopic vision, but 
require one more degree of 
freedom

• Focus adds another DoF
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Hexapod/Octopod Actuators

• “Knees” require one DoF
• “Hips” require two DoF

Appendages (3 DoF each)
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Hexapod/Octopod Actuators

2 to 4 vision controllers
6 to 8 appendages 18 to 24 controllers

20 to 28 controllers
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Hexapod/Octopod Actuators



CpE450
4/16/2007

Copyright ©2005-2006
Stevens Institute of Technology - All rights reserved 11-8/120

Hexapod/Octopod Actuators/Controller
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Distributed Control
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Servo Operation
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Servo Controller Options

Atmel
ATmega8515

IO1

IO30
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Servo Controller Options

Atmel
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Servo Controller Options
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Pulse Timing

Servos 1-8

Servos 9-16

Servos 17-24

Servos 25-32

20 ms
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Pulse Timing

Servos 1-8

Servos 9-16

Servos 17-24

Servos 25-32

20 ms

Servo 27

Servo 29

Δt = 1.49 μs



CpE450
4/16/2007

Copyright ©2005-2006
Stevens Institute of Technology - All rights reserved 11-16/120

Command Array
Command 1

Pulse Control Data Flow

UART

Receive buffer

Modified
Flag

Target
Pulse Width Speed

Command 32

Modified
Flag

Target
Pulse Width Speed

Interrupt
on character

Pulse Array
Channel 1

Current
PW

Target
Pulse Width

Max
Δ

Channel 32

Current
PW

Target
Pulse Width

Max
Δ

Edge Array
Edge 1

Edge
Date

Edge
Time

Fcn
ptr

Edge 40
Pulse
output

Edge
Date

Edge
Time

Fcn
ptr

Interrupt
on timer

A
sy

nc
hr

on
ou

s 
up

da
te

s



CpE450
4/16/2007

Copyright ©2005-2006
Stevens Institute of Technology - All rights reserved 11-17/120

Pulse Generation

.

.
for (element:=0;element<=N_pulse_array;element++)

{
if(current_PW < target_PW)

{
current_PW += max_delta;
if(current_PW > target_PW)

current_PW = target_PW;
}
else

{
current_PW -= max_delta;
if(current_PW < target_PW)

current_PW = target_PW;
}

}
.
.
.
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Pulse Timing

14.7456 MHz
Clock

Timer/Counter
16 bit

Comparison
register

Compare = Timer
Interrupt
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Timer INT
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Homework

• No homework this week


