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update the information contained herein. Merlin Systems Corp. Ltd’s products are not
authorized for use as critical components in life support devices or systems.
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Overview

The Merlin Multi-Valve Control Board (MVB) isaboard-level interface subsystem
designed to control multiple Merlin Air Valves.

In use, the MV B controls a group of Merlin Proportional Air Valves or ‘Leaky Muscles .
It also provides an analogue input for each control output.

The MVB is controlled by a master/d ave host command protocol which can address
multiple boards on the same link.

It can be accessed either over an RS232 serial link, or viaa 10-BaseT Ethernet convertor
(optionally fitted).

For larger or physically distributed systems, multiple MV Bs can also be controlled over a
single common communications channel.
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Specifications

Power Requirements

The board is powered by a 4-pin PC disk-drive type connector. This carries two separate
voltage rails :-—

The main control supply is+7-12V at about 0.5A for the control electronics itself

The separate valve drive supply is normally at +5.0V, and requires around 0.75A peak
capacity per valve (i.e. about 6A per i/o board).

Drive Outputs

Outputs are current-controlled with a maximum output drive of about 0.75A.
They also incorporate foldback current limiting to avoid overload situations. Thisis
normally configured to drive Merlin Air Valves from a 5.0V input rail.

Outputs are driven by a smoothed PWM signal running at about 100Hz.

Sensor Inputs

The standard input configuration measures currents up to around 0.1mA, with afixed
imposed |load voltage of around 0.1V.

This arrangement is suitable for force-sensitive resistors, or other resistive inputs down to
about 1.5kOhm.

Alternative input configurations can be ordered for any ground-returned current- or
voltage-sensing: Merlin stretch sensors, photodiodes, or pure voltage or current inputs
can easily be supported.

Inputs are scanned continually, at a rate of about 2000 per second, and can be read out at
any time with approx 7-bit (1%) precision.

Ethernet Link

The Ethernet connection is supplied by athird-party TCP/I P-to—RS232 convertor
module. Thisisthe CHARON-I module, supplied by “HW group” of Prague
(see http://www.hwgroup.cz/products/charonl/index_en.html).

The convertor supports 10-baseT, and provides an IP serial port for communications.
Each unit has its own unique MAC address.

Settings can be controlled from a standard setup program running on aPC: This can
connect to the MVB by its 9-way serial port or via TCP/IP.

In use, the board is addressed over a TCP/IP serial protocol. It can be controlled from a
PC viaaTCP/IP“Virtua Serial Port” driver providing a standard Windows COM port
interface for applicationsinterfacing.

For full details, see the vendor site.
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Command Protocol

The board is controlled and interrogated via a bidirectional master-slave protocol, which
can run over the ethernet link or the local serial port.

Communication consists of a sequence of host commands. Following each command, the
addressed unit may issue a response.

Some commands also control continuous output updates, which are then interleaved with
any further comand responses.

Command Structure

All commands begin with the command-start character @and end with the command-
end character @©

The next character identifies the command, after that characters are free-format
(determined by the specific command used).

EG. [V] (version command)
[ @3=25] (set output 3 to 25% pwm drive)

When a correctly formatted command is received, aresponse may be sent. Thiscan bea
return value or status message, normally enclosed in angle brackets <>.

EG. [I2] ® <l 45>
[t] ® <test>

Extra characters after command-arguments and before @&re ignored and extra characters
between commands (after @&nd before @are a so ignored.

Unrecognised commands are also just ignored.

Command Set
Currently supported commands are as follows —

name ident-char description
TEST read software serial version

t
VER Q read software serial version
OUTPUT @) set output power-level

I

INPUT read input sensor

ALL-OUT set multiple outputs

ALL-IN read multiple inputs

PARAM access non-volatile control params
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TEST (commstest)
Form: ‘[t]’

The device responds with atest string.
EG. “<test>"

VER (read softwareversion)
Form: ‘[ Q"

The device responds with a string specifying its software version.
EG. “<Merlin Systens Corp. Ltd: Muscle Driver OS M. 3>"

OUTPUT (set single output level)
Form: ‘[ O { <channel>} ‘=" <number> ‘]’

The number before the ‘=" isan ascii decimal specifying an output number, O-n...
The number after the ‘=" isthe power level for this output as percentage, 0-100.

Power control values are

vaue=0 Zero power
value=1..99 current proportionally adjusted 50-99% (approx)
value =100 full (maximum safe) power

The 100% power-level isa " maximum safe level”, equivalent to about 700mA steady
drive current for the muscle.

The OUTPUT command value controls the pwm duty-cycle, and is thus linear in the
output current. Note that there is a zero offset, except when power=0.

EG.  “<0r=30>"

INPUT (read input levels)
Form: ‘[ |1’ <channel>{ ‘, ' <chan#2>} { ‘=’ <repeat>} ‘]’

The first number is an ascii decimal specifying the first input to read, 0-7.
The second number is the last input to read (single channel if omitted).
If the“=" option is added, the outputs are re-transmitted every <repeat> milliseconds.

The command response gives the output value as a hexadecimal value in the range 00-FF.
The actual available range of numbers is somewhat less than this, typically 00-CO.

[13] <l = B3>
[14, 7=100] <I= 07 43 45 17>, repeating 10 times a second.
[10, 7] if already doing repeated output, change channels output
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[ 1=100] if already doing repeated output, changes repeat rate
[1=0] stops repeated output

ALL_OUT (set all output levels)
Form: ‘[ !’ { <character>}* ‘]’

Following the *!” isa series of single ASCII characters.

Each character specifies an output level 0-100, by using character-codes 96-196 (hex 60
to C4).

( Thisrange simply avoids the command control characters, ‘[* and ‘] ).

If there are less characters than c, the remaining outputs remain unchanged.
The command response is a simple acknowledge.
E.G. “[!abcdef gh{| } ~zyxwabcdef gh{| } ~zyxw] "

ALL-IN (read all input levels)

Form: ‘[ ?" { ‘=" <repeat>} ']’

The command response gives all input values, interpreted as single charactersin the
range 96-196 (as for the all_out command), where the input value is 0-200 (decimal).

Note that, compared to the ‘I’ command, values are divided by two to fit, giving
somewhat less than 7 bits effective precision.

In theory, the readable value-range is a'so smaller than that of the ‘I’ command, but in
practice the electrical saturation point is below this maximum level.

If the“=" option is added, the outputs are re-transmitted every <repeat> milliseconds.

EG. “[?]” . response <?=onma~~pny>
E.G. “[?=50]" : response repeats every 50 msecs (20 Hertz)
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Connectivity

The basic MVB comprises amain control board coupled to an i/o board that can monitor
and control up to 8 inputs and outputs.

Up to 15 additional i/o boards can be fitted to the control board to expand thei/o
capability with more inputs and outputs (up to 128 maximum).

All the boards in use plug together into aboard ‘stack’ with plug-through connectors and
spacers. All i/o connections are presented as 2-pin right-angle connectors at the i/o board
edges.

Each control board has the following external connections :—

4-way PC disk-drive type power connector, providing low-current supply (7-15V) for
board power, and hi-current valve drive power (5.0V)

6-pin RM5 network connector, for control via an ethernet link

9-pin RS-232 d-type plug, can be used for loca control in place of the ethernet
connection.

Each i/o board has the following external connections :—

8* 2-pin 0.1” right-angle square pin crimp connectors for outputs
8* 2-pin 0.1” right-angle square pin crimp connectors for inputs

The control board layout is as follows—

Power Supply On/Off Switch  Ethernet Jack

S v Y
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The muscles/FSRs are wired to the “i/0’ pcb(s), which fit underneath the control pcb.
These connections are organised like this :—

012 3 456 7
FSR inputs

Muscle outputs E>

0123 456 7

Power Connections
The board is powered by a 4-pin PC disk-drive connector.
As seen from the outside, the connections are as follows —

O O o O

1 2 3 4

1= V+ : muscle-drive power (5.0V or +3.3)
2 = PE : muscle-drive return (ground)

3 = GND : board ground

4 = VDCIN : board power (+7-15V)

Page 7/8



v0.10 PP 07/05/05

I/O Connectors
The following show which way round the input + output connections connect.

NOTE: Thei/o pads can be fitted with 2-pin 0.1” crimp connectors. If fitted, these are
arranged on the underside of the lower pch. Straight connectors can be fitted, but right-
angled ones are the normal choice, as shown below.

NOTE: diagrams show BOARD UNDERSIDE VIEWS, asthisistheusual side
for wiring or connector s (board components are al on the other side)

FSR sensor input connectors

End Side- Side-
Straight 90 deg
] | I o I
I Lol
X X D

v

FSR connection

GROUND (common)

Muscle drive output connectors

End Side- Side-
Straight 90 deg
] | I T 1
] Lol
X X D

v

Muscle Drive connection

V+ (common)

NOTE: where multiple driver boards are fitted, it is simplest to fit 90° i/0 connectors, so
connections can be plugged and unplugged without dismantling the board stack.
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