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1 Introduction

The MSA-20 can be operated in two modes. h & used with Flair as a mimic system, or it can be used as a
standalone (no Flair) record/playback system for theHditid.

Data Cable

Power Data Cable

Supply Ulti-Head
Power Cable

+35V Powear Cable Power Cahbls

Figure 1. Flair Mode Setup

Sarial Cabls

Power

Supply Ee—8 MSA-20 :EUII:I -Head

+38V Power Cable Power Cahle

Figure 2. Standalone Mode Setup

1.1Standalone System Features

When used as a standalone system with theHditid the MSA20 operates as a repeat remotalr®stem. All axis
controls can be configured to achieve the desired motion. The 20SAcludes the following features:

Record and Playbadkincluding bloop light and camera synchronization

Softlimits i to limit axis range of movement

Velocity limitsT to ensure axes do not trip

Acceleration limit§ to give smooth movement

Lens axis contrdl to give absolute hand wheel position control when required

Standard axis contrdlto give relative hand wheel position control when required

Hand wheel scaling to allow fine adjustment or a fast response

Hand wheel to motor axis mappiingo switch between hand wheel controls

Low level motor control (current limits, motor tunings, étdp control a range of small and large motors
Control of DC, Stepper, andrsa lens motors (e.g. Prestanp DC (35V 8A max), 3 Stepper, and 3 serial lens
Back-Pani The pan axis can be sgp to compensate for rotate axis movement.

Timelapse Playback record at normal speed and playback slowly in-&tame or slow motion mazl

Wireless Head Communicati®nMRMC wireless modules can be connected and are automatically detected
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1.1.1 Record and Playback

The MSA-20 can record moves to internal Flash memory. Up to 2.9 axis hours of move data can be regphded (
recording 3 axes thmaximum recording time would be 58 minutes). These moves can then be played back any number
of times.

Each UltiHead axis can be set to one of the following record modes

1. Recordi The axis movement is saved to flash memory when recording starts.

2. Livei The axis can be moved during record and playback but the movement is not recorded.
3. Ignorei The axis holds position during recording and playback and is not recorded.

4. Learni The axis can be backdriven and the movement is recorded for playback.

The stariposition of all axes is recorded ensuring that playback always starts in the same position every time. Recording
and playback can be synchronized to a camera exposure pulse if required. A bloop light is triggered at the start and end
of recording to assisthen editing.

1.1.2 BackPan
The Pan axis position can be modified by another axis position (.e.g. Rotate) as well as a controlling hand wheel.

A typical application uses an encoder on a rotate axis to allow the 2038 measure the rotate position, this fosi
is then scaled such that the Pan axis is moved so it remains parigdieriginal position when no hand wheel change
is applied. The hand wheel is used to offset the Pan axis relative to the parallel position.

1.1.3 Timelapse

A recorded move can be pkxy back at a slower speed. There are 2 timelapse playback options:

1. Slow Motioni The head moves continuously at the selected speed.

2. Stop Framé The head will perform a goto at each frame and hold position while the frame is exposed.

When wudiopg Frfa$ned a camera trigger pulse can be generat

1.1.4 Preston Controls
The Preston lens control system can be used with the-B0StA give record and playback of Preston lens motors.

The Preston MDR2 is connected to ti&-Head via a serial cable. The user then has control of the Preston lens motors
via the Preston Hand Unit. A move can be recorded in the normal way with the®MBand wheels controlling the

head axes and the Preston Hand Unit controlling the Presterakes. When the MS20 is playing back the move, it

takes control of the Preston Lens motors and plays back the recorded pdsitiensexiting playbackcontrol of the

Preston lens motors is returned to the Preston Hand Unit.

1.1.5 Move Archiving

Recorded raves stored in the MSR0 Flash memory can be transferred to a PC using the MRMC Move Archiver

Utility. The MSA-20 connects to the PC via a standard PC serial cable (RS232)on the second serial port (Serial B). The
MSA-20 acts a slave device respondingeiguests from the PC. Each move is saved to a separate move file, this can
then be imported into other applications for further processing. The MRMC utility MC Tools can be used to convert the
move data between formats for different applications.
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Move files can also be transferred to the M3&Afor playback. When creating such move file it is important that the
correct axis names are used and that they are unique as it is the axis name that is used to determine which axis the data
should be allocated to.

The MSA-20 settings can also be transferred to and from the PC for configuration backups.

1.2 Flair System Features
When operating in Flair mode the MS2 acts as a mimic hand wheel system. Flair is responsible for using the hand
wheel position data to cawl the UltiHead.

Note: For the system to work with Flair the Serial cable must be disconnected from the Ullead at the Ulti-
Head elbow.
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2 The Standalone User Interface

The user interface consists of an LCD display, 4 buttons, and a jog dial. @histasface does not function when in
Flair mode, with the exception of the back button which can be used to select between 'Wheel 3' and the 'Zoom' port as
a controller for the "8 Mimic axis.

2.1Buttons

2.1.1Select Button/Jog Dial

Press this to access the m@&md sub menus and to adjust the MBRAsettings. Rotating the jog dial moves the
current menu selection or changes the currently selected item when adjusting settings.

2.1.2Back Button

Use this to return to the previous menu, and cancel changes te2MS&tings.

2.1.3The Camera Button

Use this to start and stop the camera

2.1.4The EStop Button

Use this to stop the Ultilead. A single press stops any axis movement, and a double press disables all axes. Pressing
the Camera and-Etop buttons simultaneously-eaableghe Ulti-Head axes.
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2.2Menu System Overview

ICamera Setup

FPS

LPF

Enable

Cam Sync

Sync Timeout

General Setup

IAxes Setup

Set Soft Limits

Set Limit On/Off

Set Scales

Set Ratios

Set Direction

Set Max Vel

Set Max Acc

Set Feathering

Set Goto Vel

Set Axis Name

Set Axis Type

Set Internal Axes

Inputs Setup

Set Controller

Set Panel Controls

Set Input Method

Set Input Deadzone

Set Pot Range

Back-Pan Setup

Serial Setup

Low Lewel Setup

Set Current Limits

Set Temp Limits

Set Motor Tunings

Set Motor Control

Set Max Error

Home Axes

IAll Axes

Select Axis

Direct Zero

Set Axis Home Vel

Set Homing Power

Rec-Play Axes

Record

Select Record Axes

Record

Playback

Select Play Move

Play Options

Playback

Modify

Select Play Move

Select Mod Axes

Record Mod

[Timelapse

Select TL Play Move

TL Options

TL Playback

Delete

Delete Mowves

Delete All Moves

Diagnose Axes

Encoder Values

IAxis Positions

IA2D Values

Switch Inputs

ITest Outputs

[Test Serial

Ulti-Head Comms

Restore Defaults

\Version Info

Head Diagnostics

Axis Current

Axis Temperature

Limit Inputs

Encoder Values

Auto Enable

Ulti-Head Voltage

Version 3.1
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2.3Top Level Display

The top level display provides information about the state of the system. Figure 3 shows what is normally displayed
upon a successful system startup.

Figure 3. Normal top level display after booting the thtead

The following information is available when in the top level display.

1.1.6 System Ready

The system powered up successfully and the M8As running.

1.1.7 Camera Running

The MSA-20 isrunning the camera. There are several methods of driving a camera, seeSetdlamera Screem
pagel2for details.

1.1.8 Ulti-Head Load Fail

The MSA-20 Failed to load the UHHead. Possik causes are:

1. The Ulti-Head is not powered.

2. The MSA20 is not connected to the Ukliead via the serial cable. Segror! Reference source not found.on
pageError! Bookmark not defined. Error! Reference source not found.for details of the correct connections.

3. The data was corrupted. Use a shorter cable to improve the communication, ensure the cable is not running near any
high current devices.
1.1.9 Home All Axes

This remindshe user that the Ultlead has not been zeroed, or one or more axes have lost position. SedHeeagon
Axes Menuon page2s.

2.4Information Messages

1.1.10 E-Stop Dropped
If the E-Stop is dropped the follang message is displayed.

E-STOP DROPPED
PRESS CAMERA AND
E-STOP TO REENABLE

If the E-Stop is pressed once then the Blgad will hold position. If the £5top is pressed twice then the tHiead

will disable all axes. In both cases normal operatiohrefflume when the Camera an&®p buttons are pressed and
released simultaneously.

11
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3 The Standalone Menu System

The menu system provides access to all the M8Aettings and control features. This is not available when in Flair
mode.

3.1Main Menu

Figure 4. Main Menu

Pressing the select button when in the top level display opens the main menu. From here you can access the following
submenus:

Set camera
Set Axes
Home Axes
RecPlay Axes
Diagnose Axes

orwNE

1.1.11 Set Camera Screen

The MSA-20 can be configured to control a camera motor. There are 3 types of control:
1). Camera on/off signal, either a continuous signal or a pulsed signal.

2). DC motor drives

3). Stepper motor drives

The MSA-20 can be set to synchronize to a camera pulse when recording and playing back moves.

Figureb. Set camera screen

1.1.11.1 FPS

Frames per SecdnSet this to the number of frames per second required. This only applies when controlling DC or
stepper motors.

12
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1.1.11.2 LPF
Lines per Frame. The number of encoder lines (DC motor) or steps (Stepper motor) that are required when the camera
motor rotates in orddp expose 1 frame. This only applies when controlling DC or stepper motors.
1.1.11.3 Enable: Continuous/Pulsed/Tirh@pse
The enable mode of the camera being used. There are three options:
Continuous- Enable signal stays high to keep the camera on
Pulse- Generag a pulse to turn the camera on/off.

Time-Lapsei When in Timelapse playback steframe mode a camera pulse is generated at the start of each frame.

1.1.11.4 Camera Sync: Disabled/Ultihead/MSA Video/MSA GPI 1/Internal

The MSA-20 can be set to synchronize recard playback to a camera synchronization pulse so that-pasi shots
match.

There are 7 synchronization modes, these are:

1). Disabledi Record/Playabck starts without a sync pulse.

2). Ulti-Headi The Ulti-Head GPI1 input on the 'Camera Accessory' connector.
3). MSA-Videoi The video input BNC connector on the M&A rear panel.

4). MSA-GPI1i The MSA20 GPI1 input on the 'GPIO 1' connector.

5). Internali The move is synchronized to the internal camera which is controlling either a DC or a Stepper motor

If synchronizatioris enabled and no camera pulse is detected the record/playback will not begin.

1.1.11.5 Camera Sync Timeout
This is the number of seconds that the M&Awill wait to receive a sync pulse at the start of the move. If no sync
pulse isreceived in thistimethenh e move wi | | not start and the message

Note 1: The camera must already be up to speed before record/playback is started as the M8Adoes not check
the camera speed.

Note 2: All synchronization sources are rising ediggjéred.

13
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3.2General Setup Menu

Figure6. General Settings Menu

The General Setup menu provides access to the setup menus for tH2OMSA

14
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3.3Set Axes Menu

Figure7. Axes Setup Menu

1.1.12 Set Soft Limits Screen

A soft-limit is a user controlled position that a motor axis cannot move beyond. This can be useful when the range of
movement of an axis is restricted by arbitrary physical limits (e.g. A wall or the door of a car) that the axis must not
collide with.

When an axisoft-limit is enabled the axis will not be allowed to move outside it'slgits. If an axis is outside it's
soft limit the user will only be able to move the axis towards the nearest soft limit.

To change a soft limit select the soft limit you wistmodify and rotate the hand wheel associated with that axis.

1.1.13 Set Limit On/Off Screen
The softlimit for each axis can be enabled and disabled.

To enable/disable a sdftmit select the axis and rotate the jog dial.

1.1.14 Set Scales Screen

The scalef an axs determines the ratio of movement between theHdtd axis and the hand wheel to which it is
mapped. e.g. Scale = 2.5, ratio 1:2.5, hand wheel movement:axis movement.

To change an axis scale select the axis scale you wish to modify and rotatediaé jog
Note: When homing lens axes the scale is automatically calculated to give control of the full range of the lens axis

within the physical limits of the FIZ Pot controlling that axis.

1.1.15 Set Ratios Screen

The ratio of an axis is the number of encodteed per unit of motion, e.g. cm. If you want the positions to be displayed

15
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in real units then you must set the axis ratio to the correct scaling factor. Thisefsevted moved to be displayed in
real world units.

1.1.16 Set Direction Screen
The direction thiathe motor turns in relation to hand wheel rotation can be changed, options are:

FWD i Hand wheel rotates forward motor rotates forward.
REV1 Hand wheel rotates forward motor rotates backwards.
OFFi Motor not affected by hand wheel movement.

This will also change direction in which the axis will move when homing. For Lens axes this will not take effect until
the axis has been-temed. Once raomed the lens axis zero position will be at the opposite end of the lens travel.

To change the hand wheeletition select the hand wheel, rotate the jog dial, and press the select button.

1.1.17 Set Axis Max Velocity Screen

The maximum axis velocity is set here. This value limits the maximum velocity command that th2OW&A send to
that Ulti-Head axis.

To changehe axis maximum velocity select the desired axis and rotate the jog dial.

1.1.18 Set Axis Max Acceleration Screen

The maximum axis acceleration is set here. This value limits the maximum acceleration command that 20ecstSA
send to that UltHead axis.

To change the axis maximum acceleration select the desired axis and rotate the jog dial.

1.1.19 Set Axis Feathering Screen

The axis feathering controls the maximum deceleration an axis can have as it approaches a soft limit. The lower the
feathering the further awaan axis is before it starts slowing down to come to a stop on it's soft limit.

To change the axis feathering select the desired axis and rotate the jog dial.

1.1.20 Set Axis Goto Velocity Screen

This controls the maximum speed an axis can move at when dviagnto the start position of a move that is to be
played back. It is set as a percentage of the normal maximum axis velocity.

To change the axis goto velocity select the axis and rotate the jog dial.

1.1.21 Set Axis Name Screen

If an axis is given a name th#émt name will appear in subsequent menus in place of the axis number. This is to assist
in axes selection and is also used when transferring recorded moves to the PC Move Archiver software.

To change an axis name select the desired axis and rotatg thaljo

1.1.22 Set Axis Type Screen

An axis can have one of the following types:

16
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1). Stnd- A standard type axis (e.g. Tilt) is homed using datum limits and has relative hand wheel control.

2). Lens- A lens type axis is homed using physical limits and has absolateviizeel control.

3). Barsi A pan bars type axis is homed using datum limits and has absolute hand wheel control.

4). Analogi An analog type axis is direct zeroed when homing and produces an analog Voltage proportional to the axis
position*.

To change an axigpe select the desired axis and rotate the jog dial.

*The Analog axis type has been designed to drive a Canon Lens Controller (e.g. KJ20X8.5B KTSM). This output is
only applicable to MRMC Quadxis based systems on axes 5 to 8, currently as part of tHe88Bystem. Please
contact MRMC for details.

1.1.23 Set Internal Axes Screen

The MSA-20 can directly drive 2 stepper motors using the GPO outputs on the expansion conneety ZBype).
These outputs are shared with the LED enable outputs that are useMiwhehandwheels are connected to the
MSA-20. These stepper motor axes are known as internal axes.

The 2 stepper motor outputs can be set to copy the movement of any of theOMR£ernal motor axes, e.g. Pan. If the
internalaxis is mapped to an extermabtor then the GPO output will be set to drive a stepper motor. If the internal axis
is not mapped then the GPO outputs will behave as LED enable outputs.

Note: A datum limit is magnetic switch (Reed switch) on the axis that is closed when the éxésl tbacdatum limit
position (This is the same as a datum sensor).

17
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3.4 Set Inputs Menu

SET CONTROLLER
SET PRNEL CONTROLS
SET INPUT METHOD
SET INFUT DERDZONE
SET POT RRANGE

Figure 8. Set Inputs menu.

1.1.24 Set Controller Screen

The ontroller settings determine which hand wheel is mapped to whiclHekd axis. If an MSA0 hand wheel is
mapped to a motor that is enabled, the green enable LED on theM8&érresponding to that handwheel will
illuminate.

There are 13 handwheel axa@sthe MSA20, these are:

1). Wheel 1 on left side of MSR0

2). Wheel 2 on front of MSA20

3). Wheel 3 on right side of MSR0

4). Focus input on rear panel of MS20

5). Zoom input on rear panel of MS20

6). Expansion input 1 on rear panel of M2A
7). Expansion input 2 on repanel of MSA20
8). Expansion input 3 on rear panel of M2A
9). Expansion input 4 on rear panel of M2A
10). N/A

11). N/A

12). Camera controller (Virtual handwheel)
13). Joystick Axis 1

14). Joystick Axis 2

15). Joystick Axis 3

There are 12 motor axes on the Head, these are:

1). Pan DCmotor

2). Aux 2 DC motor

3). Aux 1 DC motor

4). Tilt DC motor

5). Focus DC motor

6). Zoom DC motor

7). Stepper motor 1

8). Stepper motor 2

9). Stepper motor 3

10). Preston lens motor 1
11). Preston lens motor 2
12). Preston lens motor 3

To change a hand wheel mapping select the hand wheel you wigtptand rotate the jog dial to change the selection.

18
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If an axis has already had a hand wheel mapped to it higher in the list then the new mapping will not be stored. Remove
any mapping to the desired axis andrap as required.

1.1.25 Set Panel Controls Screen

The panel controls are the 3 columns of switches and knobs on the top of th2OMIS# allow the user to quickly
modify the scaling and direction of an axis. These can be assigned to any axis, though they are usually assighed to hand
wheels 1,2 and 3.

To change the axis to which a control is assigned select the axis and rotate the jog dial.

1.1.26 Set Input Method Screen

The controller style can be set to normal or speed boat.

Normali Handwheel encoder position affects motor position

Speedboat Hand wheel ecoder position affects motor velocity (requires speedboat style controller).

To change the input method select the hand wheel, rotate the jog dial, and press the select button.

1.1.27 Set Input Deadzone Screen

The input deadzone affects axes with their inpuhioe: set to speedboat. The deadzone affects the amount of input
movement before the motor axis responds to the movement. The greater the input deadzone the more input movement is
required before the motor axis responds.

To change the input deadzone setbethand wheel, rotate the jog dial, and press the select button.

1.1.28 Set Pot Range Screen

Lens axes are controlled by FIZ pots that have a limited physical range of movement. In order for the Lens homing to
automatically calculate the correct scale for & laxis (so that the full range of the FIZ pot can be used), the range of
the pot can be entered here.

Figure 9. Set Pot Range Screen

To enter the range of a FIZ pot follohese steps.

1). Select the hand/heel who's range you wish to set, and press select.

2). Rotate the han@heel to it's minimum physical limit, and press select.
3). Rotate the han@heel to it's maximum physical limit, and press select.
4). The range of the FIZ pot is callated, press select to store the new value.

To cancel the change at any time press the back button.
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3.5Set BackPan Screen

Back-Pan allows the pan axis to maintain a set direction when used as part of a rotate system, e.g. A crane with a
manual rotate.

Figure 10. Set BackPan Screen

1.1.29 BP

BackPan control enabled/disabled. When enabled the selected Back PangRistate), see below, will be used to
modify the podion of the Pan axis (axis 1), when disabled the Pan axis will only be affected by it's hand wheel.

To change the BaeRan enable state select this option and rotate the jog dial.

1.1.30 Pan Axis:

By default Back Pan uses the Pan axis as the axis to whichtkd®Ba compensation is applied. However, it is
possible to assign a different axis to apply the compensation to, e.g. Tilt.

To change the Pan Axis select this option and rotate the jog dial.

1.1.31 BP Axis

The BackPan axis is the axis who's position is useohtdlify the Pan axis position. The amount of adjustment to the
Pan axis is dependent on the Bd&&n scale, see below.

To change the BaeRan axis select this option and rotate the jog dial.

1.1.32 BP Scale:

The BRScale is the ratio of Pan movement to B&eak axis (e.g. Rotate) movement. The user is taken through a
sequence of steps that automatically calculate the-Baokscale. The Pan axis is set to point in a specific direction,
then the BackPan axis (e.g. Rotate) is moved by hand, and the Paisagj®ositioned such that it points in it's original

direction.
To begin setting the BadRan scale select this option and follow the on screen prompts.
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3.6 Serial Setup Screen

Figure 11. Serid Setup Screen

Serial Port B on the MSAR0 has 2 different uses, these are:
1). PC backup of moves and settings

2). Mobo position output

1.1.33 PC Backup

The MSA Archiver is a PC application that can communicate with the-RIE8A he recorded moves and settings in the
MSA-20 can be transferred to and from the PC. For more information see $&CtRackup Facilitypn page39.

Default Speed: 115200bps

1.1.34 Mobo Position Output

In this mode the MSA0 outpus 3 floating point positions that represent the positions of handwheels 1 to 3. The rate at
which they are output is dependent on the following factors:

1). If the MSA-20 is communicating with the Ultilead then the output rate is 50Hz
2). If the MSA-20 is not cexmunicating with the UltHead and there is no video sync then the output rate is 50Hz

3). If the MSA-20 is not communicating with the Uldlead and there is a video sync source then the output rate is
double the video sync source. E.g. At 30fps the outpatisa@OHz.

The data is in ASCII and can be viewed using Windows hyperterminal or equivalent. The data format is as follows:
AR: ff, aaa.aaaa bbb.bbbb ccc.ccco

Where

ff = frame e.g. 34

aaa.aaaa = floating point position 1, rar@@9.9999 to 999.9999

bbbbbbb = floating point position 2, rang@99.9999 to 999.9999

ccc.cccc = floating point position 3, rand®9.9999 to 999.9999

The data is terminated with a carriage return.
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Default Speed: 38400bps
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3.7Set Low Level Menu (Advanced Users Only)

These settingaffect the DC motor control on the Uldead, they have been factory set and should not normally be
changed unless instructed to by an engineer.

CCT ) ol
SET CURRENMT LIMUTS
crC ol

SET TERMP LITUTS
COT MATAD T)OMINMS
SET MOTOR TUMNINGS
SET MOTOR COMNTROL
crC np

SET MAX ERROR

Figure 12. Low Level Settings Screen

1.1.35 Set Current Limits Screen
The first 6 axes on the UllHlead drive DC motors. The maximum current that a DC motor can draw before it trips can
be set here.

The on screen values are proportional to theeoty but are not the current in Amps. A change of 20 represents a value
of approximately 1A (e.g. 180 = 9A).

To change the current limit select the desired DC motor axis and rotate the jog dial.

1.1.36 Set Temp Limits Screen
The first 6 axes on the Ulllead dive DC motors. The built in amplifiers for these motors have temperature sensing to
protect against over temperature. The maximum temperature that an amplifier can reach before it trips can be set here.

The on screen values are proportional to the teatpre, but are not the temperature in Celsius or Fahrenheit . A
change of 20 represents a value of approximately 10°C (e.g. 180 = 90°C).

To change the temperature limit select the desired DC motor axis and rotate the jog dial.

1.1.37 Set Motor Tunings Screen

The DC motor drives for the Ultdlead use a PID loop to maintain the motor position. The three tuning parameters for
these control loops can be adjusted to change the response of the DC motor. It is not recommended that you change
these unless instructedity an engineer or if you are familiar with PID control theory.

To change the motor tuning parameter select the desired value and rotate the jog dial.

1.1.38 Set Motor Control Screen
There are four different motor drive options for the DC motor axes. Theas fokows:

1. 80KHz UniPolar
2. 20KHz UntPolar
3. 80Khz BiPolar
4, 20KHz Bi-Polar

Option 2, 20KHz UniPolar, is the default value and is suitable for all motors supplied with theléitl. Please
contact Mark Roberts Motion Control for assistance with seletii@gontrol option for motors not supplied with the
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Ulti-Head.

WARNING: Selection of an incorrect drive option may damage the motor.

1.1.39 Set Max Error Screen

The maximum axis position error can be set. The maximum position error is the difference betvekssirdid motor
position and the actual motor position beyond which the axis will trip. The larger the maximum error the less likely an
axis will trip due to position error.

Having a large maximum error prevents the user from being able to make hanchetiees that will cause an axis to
switch off. However, having the error too large can cause problems forpaatifilm effects.
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3.8Home Axes Menu

The MSA20 can home the axes of the tHigad so that playback of recorded moves can be repeated frameedgcura
when used with a sync source (E.g. Video sync). There are 2 types of homing for the 3 different types of axis:

1). Datum Limit homingi used for axis types Standard (Stnd) and Pan Bars (Bars)

2). Physical Limit homing used for lens type axes

When using daim limit homing an axis will move until it finds a datum limit. Once a datum limit has been found the
axis will reverse direction and move away from the datum limit a much slower speed. When the axis detects that it has
moved off the datum limit it will gfp moving and zero at that position.

When using physical limit homing the axis will move until it reaches alrait(e.g. One end of travel of a lens). The

axis will store this position and then start moving in the opposite direction. When the alxesrérechardimit at the

opposite end of axis the axis will stop moving and store the current position. The axis will zero at this position and then
calculate the axis controller (FIZ pot) scale so that the controller can move the axis between the: fimitsiar

Note: For the correct FIZ pot scale to be calculated the number of encoder lines that the FIZ pot has must be known.
See sectiorset Pot Range Screen pagel9for details.

Figure 13. Homing Menu

1.1.40 Home All Axes Screen

All DC motor axes find their home positions and stepper axes will direct zero. The user will be prompted to move all
FIZ Pots fully clockwise, failure to do so will result in loss of full range control of the lens motors.

1.1.41 Home Select Axis Screen

The selected axis will be homed. In the case of a DC motor axis it will find it's home position. In the case of a stepper
motoraxis it will direct zero. The user will be prompted to move all FIZ Pots fully@atkwise, failure to do so will
result in loss of full range control of the lens motors.

1.1.42 Direct Zero Screen

The selected axis will be zeroed at it's current position.

Note: For homing to complete successfully the correct axis type must be selected, se&seétiis Type Screeon
pagele6.

1.1.43 Set Axis Home Velocity Screen

This controls the maximum speed an ada move at when it is homing. It is set as a percentage of the normal
maximum axis velocity.
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To change the axis homing velocity select the axis and rotate the jog dial.

1.1.44 Set Homing Power Screen

This allows the user to set the maximum amount effort thadtar can apply when homing an axis. This is used when
homing lens axes to limit the force applied when a lens motor reaches a hard limit (i.e. at each end of travel of the lens).
If this value is too high the lens motor gear will jump out of mesh withetiand homing will fail.
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3.9Record and Playback Menu

The MSA20 can record over 174 axisinutes of move data. Should more space be required the data can be transferred
to a PC to free up space on the M3@ Data idransferredising the MSA Archiver PGoftware.

The MSA20 record and playback facility includes:

1). Selection of which axes to record

2). Playback of recorded moves

3). Rerecording/adding axes to previously recorded moves (Modify)
4). Deletion of individual moves

5). Deletion of all recorded moves

Figure 14. Record and Playback Menu

The record and playback menu provides accessubmenus for record, playback, modify, timelapse, and move
deletion.
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3.10Record Menu

SELECT RECORD RXES
RECORD

Figure 15. Record menu.

1.1.45 Select Record Axes Screen

The recording mode for each axis can be selected. The three recording modes are:

RECOREDiI The axis movement is saved to flash memory when recording starts.

LIVE T Theaxis can be moved during record and playback but the movement is not recorded.
IGNORET The axis holds position during recording and playback and is not recorded.

LEARN T The axis can be backdriven during recording and the positions are repeated dwtiaghpl

PN RE

To select a recording mode highlight the axes and press the select button to cycle through the recording modes.

1.1.46 Record Screen

1.1.46.1 Before Recording

Once the desired axis record modes have been selected, see above, moves can be recorded. Wirnal isctieeme
all axes that have been mapped to a hand wheel can move to allow the start position eHbadhi be set.

1.1.46.2 Starting and Stopping Recording

To begin recording press the select button. Recorded and live axes will respond to hand wheehtmelvidenignored

axes will remain at the start position. To start and stop the camera at any time (including before and after as well as
during recording) press the camera button. To end the recording without saving press the back button, to end the
recoding and save the move press the select button. The bloop light is flashed at the start and end of recording to assist
editing.

Note: The camera should be up to speed before recording starts otherwiggmssauthots will not match.

1.1.46.3 Recording Time

During recording the amount of recording time left is displayed, this is the amount of time before the internal flash
memory will be full and is dependent on the number of axes that are being recorded, the more axes the less time
available. Up to 2.9 axis houo$ move data can be recordedd.If recording 3 axes the maximum recording time

would be 58 minutes). Moves and be transferred to a PC for archiving to free up internal Flash memory, see section
Move Archivingon pager.

1.1.46.4 Camera Synchronization

If record and playback camera synchronization is enabled, see seatira Sync: Disabled/Ultihead/MSA
Video/MSA GPI 1/Internabn pagel3, then the recording will not begin until the camera exposure/video odd/even
pulse is detected. If no pulse is detected then recording will never start. If camera synchronization is disabled then
recording will begin immediately.
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3.11Playback Menu

Figure 16. Playback menu.

1.1.47 Select Play Move Screen
A list of recorded moves is displayed and the user can select which move to use for playback.

To select aecordednove move through the tisvith the jog dial and press the select button to highlight the desired
move.

1.1.48 Play Options Screen

The number of repeat passes can be set from 1 to 65535 and infinity. The user is prompted to start the first pass, once
this is complete the MSAZ0 will autanatically perform a goto and playback without any user input until it has
completed the set number of passes.

1.1.49 Playback Screen
If a valid move has been selected, see above, then playback can begin. There are 8 playback states, these are:

1. Ready to Gotd The axes are ready to move to the start position for the recorded move.
Performing Gotd The axes are moving to their start positions.

Ready to Shodt The axes are at their start positions.

Awaiting Cam Syné@ Camera syncing is enabled and the M&Ris wating for a synchronization pulse.
Cam Sync Faile@l No camera sync pulse occurred in the allowed time

Shootingi The recorded move is being played back

Calculatingi Move data is being calculated

No Move Selected No recorded move has been selected fayhack.

N A~®ON

To continue to the next step press the select button. To cancel a playback press the back button.

1.1.49.1 Ready to Goto

The system is ready to move the tHiead to the axes to the start position of the move. To begin the goto press the
select button.

1.1.49.2 Goo

The Ulti-Head is moving all axes to the start positions stored at the start of recording.

1.1.49.3 Ready to Shoot
The Ulti-Head is at the start position and is ready to begin playing back the recorded move. Press the select button to
begin playback.

1.1.49.4 Awaiting CamSync

If record and playback camera synchronization is enabled, see seatimra Sync: Disabled/Ultihead/MSA
Video/MSA GPI 1/Internabn pagel3, then the playback will not begin untile synchronization pulse is detected. If
no pulse is detected then playback will never start. If camera synchronization is disabled then playback will begin
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immediately.

Note: If this message appears then rpdiss shots will not match as the cameraihalready be up to speed at this
point.

1.1.49.5 Cam Sync Failed
No sync pulse was detected within the time limit allowed and so the move could not start. The sync timeout can be
changed in the camera setup menu, see sgctorera Sync Timeown pagel3.

1.1.49.6 Shooting

The MSA20 is playing back the selected recorded move. Recorded axes will follow the recorded movement, ignored
axes will remain at the goto position, and live axes can be controlléa inabhd wheel to which they are mapped. The
amount of time left before playback ends is displayed, when the move ends the playback state changes to read to goto.
The bloop light is flashed at the start and end of playback to assist editing.

1.1.49.7 No Move Selectd

If no move wasaected before playback thammessage is displayed indicating this. If a new move has just been
recorded this is automatically selected as the playback move.
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3.12Modify Screen

Modify allows new axes to be added to a previous recomiigor oveswriting of recorded axes within a move. The
user selects which move they would like to use for playback, and which axes are to be reewrcamdied. The user
then plays back the previous recording while recording the playback axes andshmder hand wheel control to a
new move.

SELECT PLRY MOVE
SELECT MOD AXES
RECORD Moo

Figure 17. Modify menu.

1.1.50 Select Play Move

All recordednoves are listed and the user can select which move will be played back darMgdify process.

To select aecordednove move through the list with the jog dial and press the select button to highlight the desired
move.

1.1.51 Select Modify Axes

Any axis that has been assigned a hand wheel can be recorded in Modify. Informati@aaba@xes is shown, the
possible axes state are:

PLAY i The axes has already baemordedand will be played back if not mecorded.
IGNORET The axis was not previously recorded and so will not move.

LIVE T The axes is free to move but will nmtrecorded

MODIFY i The axis is controlled by a hand wheel and wiltésordedre-recorded.

To select and axis for Modification, select the desired axis, rotate the jog dial clockwise and press select.

1.1.52 The Modify Screen

The Modify screen is a comlation of the playback screen, see sechtayback Screean page29, and the record
screen, see secti®ecord Screenn page28.

If a valid move has been selected, see above, then modify can begin. There are 10 playback states, these are:

9. Ready to Gotd The axes are ready to move to the start position for the recorded move.

10.Performing Gotd The axes are moving to their gtpositions.

11.Ready to Shodt The recorded axes are at their start positions.

12.Awaiting Cam Synd Camera syncing is enabled and the M&Ais waiting for a synchronization pulse.

13.Cam Sync Faile@l No camera sync pulse occurred in the allowed time

14.Recordirg i Both playback and modify axes are being recorded.

15.Completingi Modification was ended before the recorded move finished, the remainderetdnéednove is
being appended to the new move, modify axes will maintain their last position.

16.Calculatingi The move number is being calculated.

17.No Modify Axesi No axes have been selected to modify.

18.No Move Selecteil No recorded move has been selected for playback.
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To continue on to the next step press the select button. To cancel Modify without savinye¢haess the back
button.
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3.13Timelapse Screen

Figure 18. Timelapse menu.

1.1.53 Select Timelapse Play Move Screen
A list of recorded moves is displayed and the user can select whichtonase for timelapse playback.

To select aecordednove move through the list with the jog dial and press the select button to highlight the desired
move.

1.1.54 Timelapse Options Screen

The user can change the following Timelapse playback settings:
Framed Thenumber of frames required for the tidegpse move
Frame Timd The number of seconds per frame

Typei The timelapse playback type, either Slow Motion or Stop Frame

1.1.54.1 Frames

The number of frames in the tirt@pse move, this multiplied by the number of sesoper frame below determines the
move length in seconds. E.g. 100 frames at 20 seconds per frame would give a move duration of 2000 seconds.

1.1.54.2 Frame Time

The duration of each frame in seconds, this multiplied by the number of frames above determines thegtioin
seconds. E.g. 100 frames at 20 seconds per frame would give a move duration of 2000 seconds.

1.1.54.3 Type

Slow Motion timelapse will result in the axes moving continuously at slow speed. Stop Frame timelapse results in the
axes performing gotos betwe&ames with the axes holding position during the exposure. In Stop Frame mode the

camera trigger can be setup to output a pulse to start the camera exposure, sdensdtio@ontinuous/Pulsed/Time
Lapseon pagel3.

1.1.55 Timelapse Playback Screen

If a valid move has been selected, see above, then playback can begin. There are 8 playback states, these are:

19.Ready to Gotd The axes are ready to move to the start position for the recorded move.
20.Performing Gotoi The axes are moving to their start positions.

21.Ready to Shodt The axes are at their start positions.

22.Awaiting Cam Syné Camera syncing is enabled and the M&Ais waiting for a synchronization pulse.
23.Cam Sync Faile@l No camera sync pulsecurred in the allowed time

24.Shootingi The recorded move is being played back
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25.Calculatingi Move data is being calculated
26.No Move Selected No recorded move has been selected for timelapse playback.

To continue to the next step press the select bulmeancel a timelapse playback press the back button.
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3.14Delete Screen

Modify allows new axes to be added to a previous recording and/emoiierg of recorded axes within a move. The

user selects which move they would like to use for playback, and wkéshare to be recordedhexorded. The user

then plays back the previous recording while recording the playback axes and the axes under hand wheel control to a
new move.

Figure 19. Delete meu.

1.1.56 The Delete Moves Screen
All recorded moves are listed and can be individually selected for deletion. To delete selected moves follow these steps:

1. Go through the list of moves by rotating the jog dial and highlight each move to delete by presséhectHautton.

2. Return the selection pointer to the top line of the menu and press and hold the select button.

3. The selected moves will then be deleted, Flash memory will-beraaged to provide the maximum amount of free
space for recording more moves.

Note: If a large amount of memory has been used up then the delete process may take some time to complete (Worst
case is 1minute 22 seconds).

1.1.57 The Delete All Moves Screen
All recorded moves can be instantly deleted.

To delete all moves press and hold thlest button.
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3.15Diagnose Axes Screen
To help fault find, the MSA0 has a diagnostics menu to allow viewing of system parameters.

Figure 20. MSA20 Diagnostics Menu

1.1.58 Encoder Values

Each handwheel/FIZ pot is attached to an encoder which allows the2@%Aaccurately measure the position of that
handwheel/FIZ pot.

This screen shws the position of all 9 encoders that can be connected to the2dSAno encoder is connected then
the encoder reader may pick up noise causing small position changes, this is normal. Where an encoder is connected,
the position will change with the eader movement. The position range is 0 to 65535.

1.1.59 Axis Positions
This is the position of an axis displayed in real units, e.g. Degrees. The position of the axis in encoder lines is scaled by
the ratio setting (see secti@et Ratios Screemn pagelb) to give the position in real world units.

1.1.60 A2D inputs

These are the analogue to digital inputs on the A8AThe 3 scale potentiometers (pots) on the front of the-RIBA

are connected to the first 3 analegnputs inside the MSR0. Rotating these pots changes the analog input which is
represented as a number in the range 0 to 255. On systems that have a joystick the second 3 analogue inputs are
connectedo the 3 axes of the joystick, moving the joystiaill cause these values to change.

1.1.61 Switch Inputs

The position of the 6 front panel switches and the mode switch on the back of the(MBaA displayed, if there is a
problem with a switch then the description of its position will not represent its pbiysital position. The descriptions
are:

Upi the switch is angled away from the user.

Centrei the switch is in the central position.

Down'i the switch is angled towards the user.

Errori the switch is in an impossible position, there is a connectiohvigthl the switch.

1.1.62 Test Outputs

The enable LEDs for hand wheels on the M&Acan be tested here. Highlighting the selected hand wheel will cause
the LED to light. If the LED does not light then there is a fault with its connection. If there are notframdievheels
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connected on the expansion connector then you will not see any enable LED's light up for these additional handwheels.

1.1.63 Test Serial

The serial ports and the MS20 can bet tested to ensure correct communication. Alphabetic characters are@ent out
each port and any received characters are displayed. Loop back testing is the best method of testing, this is where the
transmit pin is connected to the receive pin, so all sent characters are echoed back to the display-Hfghe idlti

connectedhen this test will fail.

1.1.64 Ulti-Head Comms

This display the following information:

Uptimei The amount of time the MS&0 has been power up.
Received The number of packets of data that have been successfully received from-tHeadlti
Failedi The numbeiof packets that were corrupted.

1.1.65 Restore Defaults

All settings are restored to factory defaults andeadbrdedmoves are erased. The user is prompted to confirm the
restore, once this has been done it cannot be undone.

1.1.66 Version Information

This displayghe software and hardware version information for the M8Aand UltiHead. If the UltiHead is
disconnected or there is a problem the-Hie a d

3.16Head Diagnostics Menu

ver si
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nf or mat.i

EMPE

RRTURE

1.1.67 Axis Current

Figure 21. Ulti-Head Diagnostics Menu
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The amplifiers that drive the 6 DC motors that can be connected to tkdddlti have built in current sensing to protect
the amplifier andhe motor against over current. The recorded current of the amplifiers is displayed here, this will be
zero when an axis is not driving any load.

1.1.68 Axis Temperature

The amplifiers that drive the 6 DC motors that can be connected to thHéddlti have builin temperature sensing to

protect against over temperature. The recorded temperature of the amplifiers is displayed here.

Note: The temperature value displayed is NOT in ei@asiusnor Fahrenheit

1.1.69 Limit Inputs

Each DC motor that connects to the tgad has connections for limit and datum switches. The state of these switch

inputs is displayed here. A 1 represents an open switch a 0 represents a closed switch.
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1.1.70 Encoder values

The position of the 6 possible DC motor encoders is displayed. If no ensamemiected then the encoder reader may
pick up noise causing small position changes, this is normal. Where an encoder is connected the position will change
with the encoder movement. The position range is 0 to 65535.

1.1.71 Ulti-Head Voltage
The Voltage that ipowering the UltiHead. This is useful when running the head from batteries.

Note: If the UltiHead Voltage drops below 12V the DC motor outputs will not work, and below 7V the head will not
function at all.
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4 PC Backup Facility

The MSA Move Archiver is #C application that can transfer recorded moves and settings between tH20NIS# a
PC. This allows the system to be backed up and restored to suit different situations ardgsfraee in the MSR0
move memory. You can also use the MSA Move Arehio update the MSR0 with new software releases.

Note: A session is a set of moves that are transferred to the MSA Move Archiver.

A copy of the MSA20 move archiver and the latest M@A software can be downloaded from

http://www.mrmoco.com/downloads

2 |mMsa Archiver v2.3 x| vy
Part - Transter Window
#- 02-16-07-15:12.56 Sellings
Send MSA Settings |
Gt M3A Setlings |
Morwes
Send MSh Moves |
GetMS Moves |

MMove Window — _— | Progress Bar

Figure 22. MSA Move Archiver Software

4.1 MSA-20 Connections (For Transfer of Moves and Settings)

See sectionBower Supply Connections Ulti-Head Connectionsn pagegt2to 43for connection information.

For the MSA20 Move Archiver to communicate with the MS8 the following must be true:

1). The MSA20 is poweredlp in standalone mode ¢Bt Mode switch in center).

2). The MSA-20 must be running (top level display says 'System Ready").

3). The PC serial cable must be connected to Serial B on the2@Saar panel and to a PC serial port (e.g. COM 1)
4). Start the MSA Move Archiver.

5). Ensure theorrect port is selected in the 'Port' Menu.

4.2 BackingUp MSA-20 Settings
Setup the MSA20 and MSA Move Archiver as above.
1). Click 'Get MSA Settings'.

2). The progress bar should increase as the settings are transferred to the PC.
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3). Once all the settings have beengiged the user is prompted to save the settings to a file, e.g. HarryPotter.msa.

4.3Restoring MSA20 Settings from a Backup

Setup the MSA20 and MSA Move Archiver as in sectibtf5A-20 Connections (For Transfer of Moves and Settings)
on page39above.

1). Click 'Send MSA Settings'.

2). The user is prompted to select a settings file from which the settings in the&M& be restored, e.g.
Spiderman3.msa.

3). The progress bar should increas#¢h&ssettings are transferred to the M3&

4). Once all the settings have been transferred a message will appear to indicate the transfer has completed.

4.4BackingUp MSA-20 Moves

Setup the MSA20 and MSA Move Archiver as in sectibtiSA-20 Connections (For Transfer of Moves and Settings)
on page39.

5). Click 'Get MSA Moves'.
6). The progress bar should increase as the moves are transferred to the PC.

7). Once all the moves' have been receivechthg session is shown in the 'Transfer Window' and the user is prompted
save them to a set of move files in a session directory, e.g. C:/M3/&/02-15-12-56/. The directory is a date and
time stamp generated by the MSA Move Archiver and each moveafihe iis the unique move numbBO NOT
EDIT THE FILE NAMES as this will affect transfer back to the MSA.

8). If the new session is saved it will appear in the 'Move Window'.

4.5Restoring MSA20 Moves from a Backup

Setup the MSA20 and MSA Move Archiver as gectionMSA-20 Connections (For Transfer of Moves and Settings)
on page39.

1). The 'Move Window' displays a list of all the MSA sessions that have been stored in the PC. Selssiothg@e
wish to transfer to the MSR0.

2). Click 'Send MSA Moves'.

3). The user is prompted to confirm they wish to send moves to the 205 this will erase any existing moves in the
MSA-20. Click 'OK" if you wish to overwrite the existing moves in the M&A

4). The progress bar should increase as the moves are transferred to #20MSA

5). Once all the moves have been transferred a message will appear to indicate the transfer has completed.

WARNING: TRANSFERING MOVES TO THE MSA -20 WILL ERASE ANY MOVES ALREADY ST ORED
IN THE MSA -20.
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4.6 Updating the MSA20 Software
The MSA20 software is updated via the MSA Move Archiver.

Note: The connections for updating the MSA20 are different to those for transferring moves and settings.

1.1.72 The connections for updating the M3

1). Disconnect the 'Up Link', 'Down Link', 'Serial A, and 'Serial B' connections.

2). The PC serial cable must be connecte&émial A' on the MSA20 rear panel and to a PC serial port (e.g. COM 1).
3). Move the 'Bootmode’ switch to the lower position.

4). Ensure the MA-20 power cable is connected to the M3&and the power supply unit.

1.1.73 Powerup Sequence
1). Powerup the MSA20.

2). The MSA-20 screen should be filled with solid squares on lines 1 and 3, if not check the position of the 'Bootmode
switch and repeat the poweap.

1.1.74 Updating the MSA0:

1). Start the MSA Move Archiver.

2). Ensure theorrect port is selected in the 'Port' Menu.
3). Open the 'File' menu.

4). Click 'Re-Flash'.

5). The user is prompted to select an 'M3&btl' file that will be used to update the M8, select dile and click
'Open'.

6). The user is prompted to confirm that they wish teAResh the MSA20, click 'OK' to confirm.
7). The 'ReFlash’ program is transferred to the M0, (This program is what performs the software update)
8). When the 'Ré-lash’' program has hed¢ransferred the MSA0 is erased.

9). After erasing the new MSA0 software is transferred, this may take several minutes.-RIB4ill display the
progress of the update.

10). After the MSA20 software has been transferred it is verified, this may take severakesi

11). After verification succeeds the MS20 software update is complete. The M3@ can be poweredown and
the normal connections restored.
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5 Quick Reference Guide (Standalone)

5.1Power Supply Connections

1). MSA-20 power
2). Mains power

5.2MSA-20 Connecbins
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1). Ulti-Head SlipRing poweri optional (The head can have a separate power supply)
2). MSA-20 power- required

3). Focus pot (Wheel 4)optional

4). Zoom pot (Wheel 5) optional

5). Ulti-Head SlipRing serial required

6). PC serial (For use with PC Backup Facilityptional

7). The boot mode switch must be in the center positioequired
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5.3Ulti-Head Connections

Figure 25. Ulti-Head SlipRing side panel with (Standalone) connection

1). Ulti-Head SlipRing serial
2). Ulti-Head SlipRing power

\

Figure 26. Ulti-Head SlipRing lower panel and UkHead Elbow lower panel with
(Standalone) connections

1). Ulti-Head SlipRing to UltiHead Elbow Pan motor
2). Ulti-Head SlipRing to Ult-rHead Elbow serial
3). Ulti-Head SlipRing to Ult-rHead Elbow power
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5.4Power Up (Using One Power Supply Unit)

See sections5.1 5.1 Power Supply Connections 5.3 Ulti-Head Connectionaboveon pageg2to 43for connection
information.

Once everything is connected the mains power and 34VDC switches can be turned on. Ttup phweklist is:
1). 1 Red LED on Power Supply Unit is on.
2). 1 Blue 'Power' LED, and 1 green 'Running’' LED are on M2BAront panel are on

3). 4 Blue 'Power' LEDs and 1 Yellow 'Inhibit' LED on the tHtead upper panel are on.

5.5Power Up (Using Separate MSZ and UltiHead Power Supply Units)

If the Ulti-Head and MSA20 are running from separate power supplies the power up sequence is impbeant
powerup sequence is:

1). Turn on the MSA20 power supply.

2). Turn on the UltiHead Power supply.

The powerup checklist is:

1). 1 Red LED on Power Supply Unit is on.

2). 1 Blue 'Power' LED, and 1 green 'Running' LED are on M®Aront panel are on.

3). 4 Blue power [EDs and 1 Yellow inhibit LED on the Ultiead upper panel are on.

5.6Loading the UltiHead
Once the system has been powered up theHglid needs to be loaded by the M3&

The MSA2 0 screen shoul d sale d@dPd .e sisf stsk énsureitha boat dooeasdticBionag i
the MSA20 rear panel is set to the center position and repeat the-ppvpeocedure.

Press the select button. The M@0 scr een shoul dHeslowafldoadi mgcUletaisi n
the head. Ifthe 8A-2 0 scr een-Hehdws oddl Ffiail 06 then there was a
connections from the MSR0 rear panel 'Serial A’ connector to the {Hléad Elbow lower panel 'Serial' Connector.
Rectify any connection fault and repeat the pup and UlttHead Loading procedures.

Once the Head is loaded the M2A will go to the top level display, see sectiomp Level Displayon pagell, and
show ASystem ReaAxyeds ta.nd A Home Al I

5.7Homing the UltiHead

After powerup and loading the UHHead has to be homed so that previously recorded moves will repeat accurately.
Homing the head will have the following effect.

1). Standard and PaBar axes will find and zero on their datum iisn

2). Lens axes will locate their upper and lower hiardts and scale their FIZ pots to give the full operating range of the
lens.

3). Stepper motors will direct zero where they are.

4). Re-enabling the system after anFop will cause the Lens motors to rettortheir FIZ pot positions if they have
moved.

The homing procedure is as follows:

1). Press select to enter the menu system.
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2). In the menu systé@ml selAheaesofiHome Axeso
3). A message will appear telling the user to move all lens controfcfattkwise.
4). Rotate all control pots (e.g. Focus and Zoom) fully clockwise.
5). Press select to start homing.
6). The UlttHead will start moving the axes to their home positions.
7). Once homing has completed the homing menu will show 1 of 3 messageatiioaxis:
1. Zeroed: The axis was successfully homed.
2. Failed: The axis tripped during homing, or there is a communication problem with tideditti
3. No Motor: No motor is plugged into the Uldead axis port.

8). Once all the required axes have been homedseaan return to the top level display by pressing the back button 3
times.

If the lens control pot (FIZ pot) does not give the full range of movement of the motor to which it is assigned then the
pot range is set incorrectly for that pot. The pot raragebe adjusted to suit the control pot, see se&eatrPot Range
Screemon pagel9. Once the pot range has been set, repeat homing of the axis, once homing is complete the full range
of movemenshould be available.

If the full range of movement is not available then the hard limits of the lens were not detected correctly, this can occur
with stiff lenses. This problem can be overcome by increasing the homing power, this is the amount of éfftrt th
Head will use to home an axis. To change the homing power:

1). Press select to enter the menu system.
2.l n the menu system fBRdtecHomiHogMeP Awers®.
3). From the list select the axis to modify.

4). Rotate the jog dial to increase or decreasehtoming power, steps of 50 are suitable for a noticeable change in
homing power.

5). The homing can now be repeated.

If the focus motor jumps out of gear when it reaches a hard limit then the homing power is too high, follow the above
steps to decrease therhing power.

If the direction of movement of the lens is not as required it can be reversed by changing the axis direSgbn, see
Direction Screemn pagel6. The axis will have to be #fleomedfor the direction change to take effect.

5.8Recording a Move

All move data is stored internally in the M&, up to 2.9 axitiours can be recorded. Space can be freed up using the
PC Backup Facility, see secti®C Backup Facilitpn page39.

1.1.75 Axis Recording Mode

Before recording a move the user must select which axes are to be recorded. There are 3 recording modes, these are:
1). Record: The axis movement is recorded for playback.

2). Ignore: Theaxis start position will beecordedand maintained during playback.

3). Live: The axis is notecordedand is free to move during both record and playback.

I f an axis is displayed as AUNASSI GNEDO t heitwiltnbter e i s
be recorded as it cannot be moved.

The procedure for modifying the axis recording mode is:

1). At the top level display press the select button.
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2.Sel ec-Pl aRetrReEa@d> 0Sel ect Rec Axeso
3). Set the axes recording mode as desired.
4). Press th back button to return to the Record menu.

1.1.76 Recording
IntheReePl ay menu sel ect ARecordo, the Recording screen i

TIME LEFT: 025402

Figure 27. Example Recording screen.

Ifnoaxeswereesl ect ed for recording then the screen wil.l di sp
AxesO0O menu and set at | east one axis recording mode to

If 1 or more axes were set to record then recording can begin. The procedure for recording is:
1). Move all axes to their desired start positions:
2). Press the select button to begin recording.

3). If recording is set to synchronize to a sync source then the-RIBAill wait for a sync pulse from the selected sync
source €.9.MSA video), see sectioBet Camera Screem pagel2 or sectionSetting Up Synchronizatioon page
50. If synchronization is disabled theacording will begin immediately.

4). The axes selected for recording will hdkeirp osi t i ons st ored for playback and
decrease.

5). To end the recording press the select button. If the back button is pressed the user isoetutndd ¢P | iaRye CAXx e s 0
menu and the recording is lost.

6). A new move number is generated for recording another move.

If a bloop light is connected to either the M2A or the UltiHead this will flash at the start and end of each move.

If a camera is being otrolled bythe MSA2 0 t hen this can be started or stopp
button on the MSA20 front panel.

5.9Playing Back a Recorded Move
The MSA-20 can playback recorded moves of up to 2.9-axess in length.

1.1.77 Selecting a Move to Byback

Before playback can begin a previoustgordednove must be selected.

1). In the top level display press the select button.

2).Sel ecPl aRetrPRlaybadk> ASel ect Pl ay Movebod

3). Select the desired move to playback. If no moves are stored in th2MSAt he message ANO MOVES
RECORDEDO is displayed.

4H.Press the back button to return to the APl aybacko mei
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1.1.78 Playback
IntheReeP| ay menu s ed eRltayiPd makytb,actkhe Pl ayback screen is sh

Figure 28. Example Playback screen.

I f no move was selected then the screen wild/l di splay @
select a move.

If a move was selected then playback can begin, the procedure for playkrg iave is:
1). Press select to goto the start position.
2).When at the start position the screen will display Al

3). If playback is set to synchronize to a sync source then the-RBAill wait for a sync pulse from #hselected sync
source €.9.MSA video), see sectioBet Camera Scream pagel2 or sectionSetting Up Synchronizatioon page
50. If synchronization is disabled then playback will begin immediately.

4). The recorded move is played back, recorded axes will follow the recorded axis movement, ignored axis will remain
stationary at the start position, and liveax wi | | respond to hand wheel mov e me
much time of the move remains.

5). The playback will stop when the move ends or when the user presses the back button.

6). The move can be repeated by repeating steps 1 to 5.

If a bloop light B connected to either the MS2 or the UltiHead this will flash at the start and end of each move.

If a camera is being controlled bythe M2A0 t hen this can be started or stopp
button on the MSA20 front panel.
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5.10Modifying a Recorded Move

A previously recorded move can be modified in two ways:

1). Recorded axes can benecorded, overwriting the previous axis position data.
2). Previously uarecorded axes can be added to an existing move.

Any number of axes can beirecoided or added to the move in one go.

1.1.79 Selecting a Move to Modify

1). In the top level display press the select button.

2.Sel ecPl aReax Mpad*+»f &l ect Play Moveo

3). Select the desired move to modify. If no moves are stored intheM8A t h e meMGVaEgSe RRENDGDDRDE DO
is displayed.

1.1.80 Selecting Axes to Modify/Record

An axis can either be played backyreeorded, or recorded.

1). In the top level display press the select button.

2).Sel ecPl aReax édMo i fAiySel ect Modi fy Axeso

3). The recording state @fach axis is displayed. Axes indicated as 'Play' will be played back. Any axis can be selected
for recording.

4). To select a move for recordingfrecording select the desired axis and rotate the jog dial. The axis will display
AAddO when i tecordisg/resceotdiage Toeanfirmh prass the select button again.

5). Once all axes have been set as desired press the back button to return to the 'Modify' menu.

1.1.81 Modifying
IntheReeP| ay Axes menu> sieMeditf yficdModti Heg 0Modi fy screen is dis

Figure 29. Example Modify screen

I f no move was selected then the screen wil/l di splay A
and select a move.

If a move was selected then modification can begin, the procedure for modifying a move is:
1). Press select to goto the start position or recorded axes.

2>.When at the start position the screen will display

=t

3). If playback and recording is set to synchronize to a sync source then th 0A&A wait for a sync pulse from the
selected sync source.§.MSA video), see sectioBet Camera Screem pagel2 or sectionSetting Up
Synchronizatioron pageb0. If synchronization is disabled then playback will begin immediately.

4). Recorded axes will follow the recorded amisvement, ignored axes will remain stationary at the start position,
live axes will respond to hand wheel movement, and ',
much time of the move remains.

5). Recording and playback will stop when the mewels or when the user presses the select button.
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If a bloop light is connected to either the M2A or the UltiHead this will flash at the start and end of each move.

If a camera is being controlled by the M&A then this can be started or stoppedhaya t i me by pressing
button on the MSA20 front panel.

5.11Using Timelapse to Play Back a Recorded Move at Slower Speeds

1.1.82 Selecting a Move for Timelapse Playback

Before timelapse playback can begin a previously dstbmove must be selected.

1). In the top level display press the select button.

2).Sel ec-Pl a Re&xrXimedapse> ASel ect TL Play Moveo

3). Select the desired move to playback. If no moves are stored in the2MBAt he message ANO MOVE:!
RECORDEDO is displayed.

4). Press the back buttontoragtur t o t he ATi mel apseo0 menu.

1.1.83 Setting the Timelapse Playback Speed and Type

The seconds per franzan be set to determine the timelapse playback speed.

1). In the top level display press the select button.

1). Sel ecP|l ARe&Ximdapse> ATL Optionso

2. Seect AFrame Timeo and rotate the jog dial to adjust

3. Sel ect ATypeodo and rotate the jog dial to select eith
Slow Motioni The head moves continuously at the selected speed.
Stop Framei The head will perform a goto at each frame and hold position while the frame is exposed.

4). Press the back button to return to the ATi mel apsed m

1.1.84 Enabling the Camera Trigger when in Stop Frame Timelapse
The camera trigger can be set to generate & ptithe start of each frame. This pulse is generated once the axes have
had time to come to a complete stop after performing a goto to the current frame.

1). Inthe top level display press the select button.
2. Sel ect HACawEabke Set upo
3). Rotatethejogdia and selapgsedo ATi me

1.1.85 Timelapse Playback
IntheReeP| ay menu sededtPl@ayi Mmelbapsde Ti mel apse Playback s
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RERDY 70 GOTO
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HME LEFT. DOO0C38

Figure 30. Example TimelapgsPlayback screen.

I f no move was selected then the screen wild/l di spl ay
menu and select a move.

If a move was selected then timelapse playback can begin, the procedure for playing back a move is:
1). Press select to goto the start position.
2).When at the start position the screen will display

3). If playback is set to synchronize to a sync source then the-RIBAill wait for a sync pulse from the seled sync
source €.9.MSA video), see sectioBet Camera Scream pagel2 or sectionSetting Up Synchronizatioon page
50. If synchronization is disabled then playback will begin immediately.

4). The recorded move is played back, recorded axes will follow the recorded axis movement but at a much slower
speed, ignored axis will remain stationary at the gt@sition, and live axes will respond to hand wheel movement.
The ATime Lefto indicates how much time of the move

5). The playback will stop when the move ends or when the user presses the back button.

6). The move can be repeated by repeating steps.1 to 5

If a bloop light is connected to either the M2A or the UltiHead this will flash at the start and end of each move.

If a camera is being controlled bythe M2A0 t hen this can be started or stopp

button on the NMA-20 front panel.

5.12Setting Up Synchronization

A synchronization source can be used to trigger record and playback of moves on #2MSA
Synchronization sources are:

1). Disabledi Record/playback starts immediately without a sync pulse.

2). Ulti-Headi The first optoisolated general purpose input on the Bléad.

3). MSA Videoi Video input (BNC) on the MSA0 (oddeven signal)

4). MSA GPI 1/2/3/4i One of 4 optdsolated general purpose inputs on the MZEA

To change the record/playback synchronization souraeifdliese steps:
1). In the top level display press select.

2). Select 'Set Camera'.

3). Select 'Cam Sync' at the bottom of the list.

4). Rotate the jog dial to select which input the record/playback should sync to and press select.

50

q]

il

[



MSA-20 User Guide Version 3.1

5.13Setting up the MSA0 to Control a Canma

The MSA-20 can be used to control a camera in 2 ways.

1). To switch the camera on an off with either a continuous signal or an on/off pulse.

2). To directly control a camera motor, either a DC motor or a stepper motor.

There are 12 handwheel axes availablehenMSA-20, the 18 handwheel axis is a virtual handwheel controlled by
software for use with camera motor axes. This axis is started and stopped using the '‘Camera’ button on the front panel of
the MSA20.

1.1.86 Assigning the Camera Controller to a Motor Axis

1). In the top level display press the select button.

2). Select 'Set Axes> 'Set Controller'.

3). In the set controller screen scroll to the bottom of the list and select the ‘Cam' controller.

4). Rotate the jog dial to change the motor to which the camera contra@ksigmed and press select. If using an Arri
Moco interface the camera controller should be assigned to motor axis 7, '‘Cam’, this is the first stepper motor output
on the UltiHead. For more information on assigning handwheels to motors see &sitiGontroller Screeon
pagels.

1.1.87 Setting the Camera speed

1). In the top level display press the select button.

2). Select 'Set Camera'.

3). Select 'FPS', this is the Frames Per Second that the camera shaild run

4). Rotate the jog dial to change the FPS and press select.

5). Select 'LPF', this is the number of encoder lines (DC motor) or steps (Stepper motor) per frame that the camera will
turn through.

6). Rotate the jog dial to change the LPF and press select.

7). If the camera does not run at the required FPS then the LPF is incorrect. Rotate the jog dial to change the LPF and
press select.

8). If a camera is connected to the assigned motor axis, see skssigning the Camera Controller to a Motor Agis
page51, then pressing the 'Camera’ button on the front panel of the 20S#ill start and stop the camera.

5.14UsingPreston Lens Motors

Preston Lens motors can be used with the A28An record and playback move is recorded while the Preston Lens
motors are under the control of the Preston Hand Unit. During playback the2Bl&kes control of the Preston Lens
motors and repeats the movement recorded from the Preston Hand Unit.

1). Setup Preston controls as normal with the Hand Unit cdinyjdghe MDR2 either wirelesslgr wired.

2). Connect the MDR2 to the Ultilead via the serial connectorir Lemo) using an MRMC cable.

3). Load the UltiHead as normal.

4). Select which axegou want to record, the Preston axes appear as the last 3 axes in the list of axes to record.
5). In the top level display press the select button.

6). Select'Re® | ay Axé@dRecomd&el ect Rec Axeso.

7).Scroll down to theombestohnhhaxéstéeéom ofiPNhE | ist.

8). Select the desired axis and rotate the job dial to
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9). Record a move as normal using the M3&to control the normal axes such as Pan and Tilt, and the Prestn Han
Unit to control the Preston motors.

10). Playback the move as normal.

11).When the move is played back the M38 takes control of the Preston motors (the hand unit will have no control
during playback) and uses the recorded data to position the Prestions.

12).When exiting playback the Preston Hand Unit regains control of the Preston motors which do a small goto to match
the Hand Unit positions.

5.15Using Canon Lens Controls

When using thtMSA-20with the SFH30 the system consists of 4 step and dioecoutputs and 4 analogue outputs.

Two of the step and direction output are used to drive the Pan and Tilt axes and 3 of the analogue output are used to
drive the Canon lens motorEhe steps below explain how to setup Bh®A-20 to control a Canon LerfE.g.

KJ20X8.5B KTSM):

1). Setupghe Canon lens controller as normal with the lens controllergopowered from the camera.
2). Connect the lens controller to the SB8icontrol unit via the pin Hirose connector.
3). Load the SFFBO as normal.

4). The analogeaxes that control the lens correspond to axes 5 to 8 (axes 1 to 4 are the steppéoasbsuld
assign names likd~ocu® andfiZzoomod to these axes to identify them, see secBehAxis Name Screesn pagel6.

5). Assign a controller (A handwheel or joystick) to the Canon lens axisgstenSet Controller Screeon pagel8.

6). Remove any Front Panel Controls that are assigned to the controller as this will affect the controller to lens scaling,
see sectiorbet Panel Controls Screen 19.

7). If a controller is controlling the lens position (as opposed to the lens velocity in the case of speedboat inputs) then
the scaling has to be set to give control of the &ulge of movement. To do this you must set the Pot Range, see
sectionSet Pot Range Screen pagé9. If the controller for an axis is changed then this step must be repeated to give
the correct sling.

8). If a controller is controlling the lens velocity (as opposed to the lens position in the case of hormal inputs) then the
axis scaling can be set manually to adjust the affect of the speedboat input on the lens velocity, s&et8cttes
Screeron pagelb.

9). The Canon lens position is directly proportional to the Voltage applied to it. Since this is automatically limited it is
not necessary to use Soft Limits, to disable the softdisge sectioBet Soft Limits Screean pagels.

10). For the full range of travel of the lens to be achieved the lens must be calibrated. To do this rotate each controller
(handwheel etc) to its mamum travel in both directions.

11).If the lens is moving in the wrong direction then the axis direction can be changed to reverse the effect of the
handwheel movement on the lens, see se&@airDirection Screean pagel6.
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5.16Wireless Head Communication

The serial cable the connects the WHlgad to the MSA20 can be replaced with 2 MRMC wireless modules. When the
head is running from batteries this gives a completely wireless system \aityeaf up to 100

The steps for connecting the wireless modules are as follows.

1.1.88 MSA20
1) Unplug any seri al c a bWagDtypkferngapled i nt o AS
2) Plug the Wireless -Waydemofmalent o AGPI O10 (

3) Apply power to the MSA20.
4) Verifythat t he APowero (Blue) and #Aln Rangeodo (Green)

wrong wireless module is connected.

L E

1.1.89 Ulti-Head
1) Unplug any serial cable plugg¢lead. into the AProgo corl
2) Plug the wireless module intodsh connect or | abeled ACam Acco.

3) Apply power to the UltiHead.
4) Verify that the APower o (Blue) and dAln Rangeo ( Gr ec

MSA-20 is not powered or the UlHlead is out of range of the MS20.

1. This is goreliminary value and is subject to change without notice.
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6 Quick Reference Guide (Flair)

6.1 Power Supply Connections

3). MSA-20 power
4). Mains power

6.2 Roothox Connections

Figure 32. Rootbox rear panel with connections

1). Hand Held Box datalink optional

2). MSA-20 datalink- required

3). PC serial optional (For us with PC Backup Facility when in standalone mode)
4). Monitor -required

5). Rootbox power required (Connects to separate 24V rootbox power supply unit)
6). Mouse- required

7). Keyboardi required

Version 3.1

54



