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1 Quick-Start Guide

1.1 Warnings

HIGH VOLTAGE: The AOS Drive Electronics produces high voltage! High voltage
can cause injury or death. Please use the AOS Drive Electronics only with an AOS
deformable mirror properly attached to minimize the risk of injury.

USING HYPERTERM: The Microsoft Windows Hyperterminal program can be used
to interface to the AOS Drive Electronics, but it cannot send the character 0x00, even
using the Alt+000 on the numeric keypad.

FUSE: This device contains a fuse to prevent damage to the internal components. If the
device is not responding, check the fuse.

1.2 Quick-Start Instructions

Details for each of the following steps are shown in the following document.
1. Install the AOS software.
2. Attach the Drive Electronics to the deformable mirror, the USB port of the control
computer, and then to the power.
3. Turn on the Drive Electronics. The computer should recognize the drive
electronics upon power-up. Follow the driver installation instructions.
4. Run the DM Controller software.
a. Make sure that the software has properly connected to the drive
electronics.
b. Load the *.AOS file associated with your deformable mirror.
5. At this point, the deformable mirror should be responding to computer
commands.
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2 Introduction

This manual covers model number DE1-32-0001. It begins with a brief introduction to
the Drive Electronics including a summary of device operation. The introduction
concludes with some important warnings about the usage of the AOS Drive Electronics.
Then a description of the software installation is provided. Finally, a description of the
DMController software and its features are included. This manual should be read in its
entirety before using the AOS Drive Electronics.

2.1 Device Operation

The AOS Drive Electronics (DE) is designed to be used to drive the AOS membrane
deformable mirrors (MDMs). An operational schematic is shown below. The USB input
from the computer sends a command to the firmware inside the DE. Some commands are
documented below. This command is then interpreted by the on-board microcontroller
and sent to the 32 channels of low-voltage DACs on the board. The low-voltage signals
are then amplified by a factor of 72 up to a peak of 295V. There is a 12-bit parallel
digital interface in the drive electronics that is used for expanding the capability of the
single board. For example, additional drive electronics boards can be commanded using
the digital interface so that a user can command additional drive electronics boards to get
more channels. The drive electronics board is also optionally equipped with a
transimpedance amplifier and a photodiode input to enable the board obtain feedback and
do metric based control.

Used for Expansion

Digital Interface

I
I
12-bit Parallel [
I
|

SR

usB |_,| Micro-
Interface controller

High
— 32 DACs Voltage
Amplifier

Photodiode| | Transimpedance
Input Amplifier

Optional Add-On
________________ ]

Schematic View of the AOS Drive Electronics

2.1.1 Automatic Reset

The AOS Drive Electronics firmware is setup for an automatic command reset if a
command has not been completed in 1 second. This was setup to avoid the firmware
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locking-up if a command is interrupted. This feature can be toggled on and off using the
“T” command.

2.2 Warnings about the AOS Drive Electronics

e HIGH VOLTAGE: The AOS Drive Electronics produces high voltage! High
voltage can cause injury or death. Please use the AOS Drive Electronics only
with an AOS deformable mirror properly attached to minimize the risk of injury.
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3 AOS Drive Electronics Software Installation

e To install the software provided by AQOS, insert the provided disk and run the
installer.

e Plug in the Drive Electronics to the wall socket (120 VAC).

e Connect the USB port of the drive electronics to the computer using the cable
provided.

e Turn on the Drive Electronics.

e The following message box should appear off of the task bar:

jr,i Found Mew Hardware E

Drrive Electronics

e

Then the following dialog box may appear. Choose “No, not this time”.

Found New Hardware Wizard

Waelcome to the Found New
:l?\ Hardware Wizard

Windows will search for current and updated software by
laaking an vaur computer, on the hardware installation CO, ar an
the ‘windows Update ‘web site [with pour permizzion).

FAead our privacy policy

Can windows connect to Windows Update to search for
zoftware?

7 Yes, thiz time only

£ “Yes, now and every time | connect a device

Click Mest to continue,

¢ Back I MHewt > I Cancel |

e Then the following dialog box will appear. Choose to install from a specific
location.
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Found MNew Hardware Wizard

5

Thiz wizard helps you install software faor:

Dirive Electronics

Z;:'f\,l If your hardware came with an installation CD
-~ or Hoppy disk. inzert it now.

What do ol want the wizard bo do?

™ Install the zoftware automatically [Fecommended)

% Install from a list or specific location [Advanced]

Click Mest to continue.

< Back I Mest » I Cancel

e When the following dialog box appears, do not search removable media. Instead,

specify the location “C:\Program Files\AOS\AOS Adaptive Optics” and select
“Next”.

Found Mew Hardware Wizard

Please choose your zearch and installation options.

' Search for the best diver in these locations.

Uze the check boxes below to limit or expand the default zearch, which inclides local
paths and removable media. The best diver found will be installed.

[~ Search remowvable media [floppy, CO-ROM...]

¥ Include this location in the search:

|C:\Frogram Files403'408 Adaptive Optics =]

" Don't search. | will choose the driver to install

Choose thiz aptian to zelect the device driver from a lizt, ‘Windows does nat guarantee that
the driver you chooze will be the best match for your hardware.

< Back Mewt > Cancel
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e Windows will then warn you that this driver has not passed Windows Logo
testing. Select “Continue Anyway”.

Hardware Installation

' 'f The software wou are installing far this hardware;
L

Drrive Electronics

haz not paszed Windows Loga testing to vernfy its compatibility
with Windows XP. [Tell me why thiz testing is important. ]

Continuing your installation of thiz software may impair
or destabilize the correct operation of your zpstem
either immediately or in the future. Microzoft strongly
recommends that you ztop thiz installation now and
contact the hardware vendor for software that has
pazzed Windows Logo teshting.

Continue Arypaay | ‘

e The drivers will now be installed. The following dialog box will appear.

Found Mew Hardware Wizard

Pleaze wait while the wizard installs the zoftware...

(3 Cirive Electronics

7, L/

Setting a zystemn restore point and backing up old files in
case vour system needs to be restored in the future,

¢ Back Hent = Eanzel

e When the installation is complete, the following dialog box will appear. Select
“Finish”.
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Completing the Found New
Hardware Wizard

5

(3 Dirive Electronics

Clizk Finizh ta claze the wizard.

The wizard haz finizhed installing the zaftware for:

ANBS

www.aos-llc.com

< Black

[Eancel |

e A pop-up from the task bar (shown below) will appear to inform you that the

hardware is ready to use.

]

Your new hardware is installed and ready to use,

5 Swskemn ... |

i) Found New Hardware
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4 DM Controller Software

The software package that is provided for sending commands to the AOS Drive
Electronics is called DM Controller. The main program window is shown here:

. Drive Electronics Controller (Active Optical Systems, LLC) - |EI|£|

| Table I Dynammsl Conflguratlonl

Mouse Click Funchionality Fra Al |
& Increment Yoltage
Ungraup Al |
 Increment Al
" Grouping
© Betal

Increment |5 3:
Group |1 3:

Instructions:

Left click an actuatar ko increment the valtage counts.
Right click to decrement the voltage counts,

iy, aos-lic.com

4.1 The Configuration Tab

Upon launching DM Controller, the program searches for the drive electronics by
opening every port and sending it the letter “I”. Ports with attached drive electronics will
be listed in the list box on the Configuration tab, as shown here:
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. Drive Electronics Eontruller (Actlve Optical Systems, LLC)

|
Serial Port I I Update |

Status: Mot Connected Setto 3600, M. 8, 1

=10l x|

Max DAL Counts I 255 3:

Fdax Output Counts [Limit] 50

[ Configuration File:
|F'DM1 -2159-HR1064-002-5M0001-nm30de

Load Mew Dt Configuration |

Dizplay Options
|7|7 Show Group Mumbers

iy, aos-lic.com

In the case shown here, there was no drive electronics connected to the computer, so the
serial port list box is empty. If the drive electronics is connected after running the
software, the list box can be updated using the update button. If a successful connection
is able to be established, the status will change to Connected.

The Drive Electronics is designed to be built with variable levels of accuracy on the
digital to analog converters (DACs). The user can specify the maximum DAC counts
that can be sent to the device using the Max DAC Counts box. This should be normally
be set to 255 and should only be adjusted by advanced users. If the user wants to setup a
limit on the output voltage, they can specify this limit in counts in the Max Output
Counts (limit) box.

The DM configuration can be changed or new voltages or groupings can be restored by
load a new AOS file by pressing the Load New DM Configuration button.

4.2 DM Control

There are several ways to control the DM by clicking on the actuator picture window
interface. The modes of operation can be selected in the “Mouse Click Functionality”
group box. The most common use is the “Increment Voltage” mode. In this mode the
user can click on any of the actuator with the left mouse button to add an increment
(specified by the “Increment” box) or right click to decrement the voltage. The
“Increment All” mode works in a similar way except all the actuators are incremented or
decremented when any one of them is clicked.
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The “Grouping” mode allows the user to gang together any set of actuators so that and
operation done on any one of them affects all of them in the same way. To begin
grouping a set of actuators together, start by select the “Grouping” mode from the
“Mouse Click Functionality” group box. Then choose a group number for the actuators
in the “Group” box. The 0 group is reserved for ungrouped actuators. When a group
number is selected, click on any of the actuators with the left mouse button to add them to
the group. Right click on an actuator to remove it from all groupings. The “Ungroup
All” button removes all actuators from any groups. As actuators are grouped, the border
of each of the actuators changes color and, if selected in the Configuration tab, the group
number appears near the center of the actuator.

Drive Electronics Controller (Active Optical Systems, LLC)

=10l x|

| Table I Dynamicsl Configurationl

Mouse Click Funchionality Fra Al |
" Increment Yoltage
Ungraup Al |

 Increment Al

' Grouping
© Betal

Increment |5 3:
Group |1 3:

Instructions:

Left click to add an actuatar to the aroup. Right click to
remave it from the group, Group 0z ungrouped,

iy, aos-lic.com

The “Set All” mode is a way of setting all actuators to the same voltage as one of the
other actuators. In this mode, simply select the actuator that you want all the others to
mimic in voltage and all the voltages will change.

4.3 Table Tab

The Table tab is simply a convenient way to see the state of all the actuators numerically.
There is no way to do any form of data entry in this tab at this time. To save or load the
state of the drive electronics, right click on the table and a pop-up context menu will
appear with these options. Be careful when loading a DM file because the voltages will
automatically be written to the DM upon load.
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Drive Electronics Controller (Active Optical Systems, LLC)

DM Cantiol  Table IDynam\cs' Comfigurationl

Copy Selected

ChrC

1 2
2 3
3 4
4 5
5 E
E 7
7 g
i k]
] 10
o il
" 12
12 13
13 14
14 15
18 18
16 17
17 18
18 14
19 20
20 21

fPoooUEoOOCoOUOODo

0

0
0
1
0
0
0
0
0
0
0
1
0
0
0

wans-llc.com

v0,a258
w0326
v0,a14
v0,315
Wi a27 vi,a5

v 828 v0,a6

vO,ald

w0829

w0830

www.aos-llc.com

=1o]

v0,233

v0,all

. -

v0,a10

v a1

w0820

4.4 Dynamics Tab

The dynamics tab is shown below.

Drive Electronics Controller (Active Optical Systems, LLC)
DM Control | Table i i

| Configuration |

— Poke

Chart | Poke Value [counts] |54 3:
FPoke Hold [ms) |1E|D|j 3:
¥ Skip Actuator |5 5:

r— Function Generatar

Start |

P [counts] |54 3:
Period [ticks) |1E|D 3:

Actuator |5 5

Signal
¥ Sine

€ Square ‘Wave

vy, 30s-llc,cam

=10l x|

In the Dynamics tab, the user can either poke each actuator or apply a function to a single
actuator. In the poke mode, all the actuators are set to zero except one actuator that is set
to the poke value. The actuator remains poked for the number of milliseconds specified
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by the user in the “Poke Hold” box. Then the next actuator is poked. The user can
specify to skip a single actuator (typically that corresponding to the mirror surface) by
specifying that actuator in the “Skip Actuator” box and checking the check box adjacent
to the label. The “Period” box allows the user to have some control over the frequency,
but due to Windows timing issues, the number of ticks per millisecond varies from
machine to machine. The “Actuator” box allows a user to select the actuator to fire. The
Signal group box allows the user to select a sinusoidal voltage signal or a square-wave
signal. There is no control possible for the offset. It always assumes that the lowest
voltage is zero counts.

The “Function Generator” group box allows the user to apply a signal to a single actuator.
In this mode, all actuators except one are set to zero. The “PV” box allows the user to
specify the peak-to-valley amplitude of this signal.
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5 Virtual COM Port Command Interface

The following commands are supported by the AOS Drive Electronics over the Virtual

COM Port (VCP) interface:

5.1 Command Format

Commands are sent to the AOS Drive Electronics as a command byte followed by
parameters if necessary. Some of the commands have return values that can be ignored
or used for diagnostics. The table below describes all the commands implemented in the
AOS Drive Electronics firmware. Commands should not be sent to the Drive Electronics

that are not on the table below.

5.2 Commands

Description Command | Parameters Return Value

Setall channels | A Byte 1: DAC level None

to the same

value.

Zero all channels | R None None

Zero a single Z Byte 1: Channel None

channel

Set a single S Byte 1: Channel None

channel to a Byte 2: DAC level

value

Turn the T None “TIMER ON” if the timer has

command timer been turned on.

off “TIMER OFF” if the timer
has been turned off.
If a command is interrupted
the timer will return “RESET”
after ~1 second.

Request the type | | None “DE1.1\r\n” if the device is

of device and the drive electronics with

version version 1.1 of the firmware.
The \r\n is a carriage return
and a line feed.

Request the value | P None Text value of the measured

of the photodiode photodiode input.

input (if

installed)

Optimizationof | O Byte 1: Type of None

the channels optimization NOTE: Optimization is still

based on Byte 2: Number of under development and

photodiode input milliseconds between | should not be attempted at

15
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(if installed) sending the command | this time.
and sampling the
photodiode.

Bytes 3 and up: To be
determined in later

versions.

Enter into B None NOTE: This is an advanced
firmware loading feature that should not be
mode. used at this time. Using this

may cause the device to stop

working until a double reboot

IS executed.
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6 DLL Interface

The DM is controlled by a C# class library DLL which issues the low-level DM
commands to the selected COM port. All functions are members of the class
DMiInterface. Creating an instance of the class initializes the COM port settings and
makes sure that the port is closed. After the class is created, the enumCOMPorts function
will check all of the computer’s COM ports to see if a DM controller module is attached.
The function returns an array of ports with attached DM controllers. If no ports were
found, the function returns an empty array. If ports were found but no DM controllers
responded on any of them, the function returns an array of all COM ports found. This was
done to handle the case where old revision DM firmware does not return an 1D code
when queried.

The user software should then call the OpenComPort function with the name of the
desired port. If the function returns true, the DM controller is ready to receive commands.
Next the software should call the SetVoltLimits function to set the maximum values for
output. By default all outputs are clipped to 0. Reasonable values for MaxOutput and
MaxDAC are 64 and 255, respectively.

At this point, the software may call the SetVoltage and SetAllVVoltage functions as
needed to control the DM.

Deleting the instance of the DMInterface class will close the COM port. Before doing
this, the software should set all of the DM channel voltages to zero .

6.1 DMinterface Functions:

Function Description

public ArrayList enumCOMPorts() Query all available COM ports for DM
controller response.

public void SetVoltLimits(int MaxOutput, Set the output voltage limits
int MaxDAC)

public int SetAllVoltage(int val) Set the voltage for all actuators

public int SetVoltage(int act, int val) Set the voltage for one actuator.
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7 WaveTrain Component

The figure to the right shows the DM
control component in WaveTrain. The
tempus system description (TSD) for this
component is shown below. To operate
this component in WaveTrain, a special St DMOt dmeut]|
interface DLL is required. This DLL can

‘ector<float> Commandsin ZeroVeck{(S0) B

ol Vector<int> CommandsOut XN

be obtained from MZA Associates - [int mirrortumber 0
H -+ | ool On true .
Corporatlon (WWW'mza'C()m)' .. |const char * DriverName  "DMinterface.dil” |-
© " | const void * pParams 1} .

DMOut Component in WaveTrain

NAME = DMOut [Interface: 15 Jun 2005 16:43:02 GMT]
[Implementation: 15 Jun 2005 16:43:02 GMT] )

DESCRIPTION

Writes an input vector of commands out to a physical DM via a driver
DLL. The driver DLL may perform some limiting of the commands; the
output vector will contain the commands actually output.

C++ CODE

PARAMETERS
int mirrorNumber = 0 // Deformable mirror selection
bool On = true // 1T false, DLL is not even loaded
const char * DriverName = "HVDD.dlI" // name of driver dll (see

dmdriver._.h for spec)
const void * pParams = 0 // optional parameter block for driver
init data

INPUTS
Vector<float> Commandsln = ZeroVecF(80) // Vector of DM Commands

OUTPUTS
Vector<int> CommandsOut = // Commands that were output (with
limiting)

SUBSYSTEMS
CONNECTIONS

PROPERTIES

#Sat Dec 15 16:45:09 MST 2007
CommandslIn.position=(46, 71)
CommandsOut.position=(49, 100)
Version=2007A\n
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8 Matlab Interface

Matlab has a serial port interface that can be used to command the AOS Drive
Electronics using the commands outlined in Section 0 above. Here is an example script
on how to search for the drive electronics by opening a range of COM ports and looking
for the response from the “I” command:

function [] = TestDM
% TestDM
% Demonstrate communication with DM via Matlab serial port interface
ports = instrfind; % close all ports
fclose(ports);
for ii = 1:length(ports) % try to find DM on some port
try
port = ports(ii);
set(port, "BAUD", 9600);
% could also do port = serial("COM12", "Baud®, 9600);
fopen(port); % open the port
fprintf(port, "1%); % send query character
idn = fscanf(port); % read response
if (strncmp(idn,“DE",2)) % response should be "DE1.1" or similar
disp(["Found DM on port " get(port, "Port")]); % report success
break;
end
catch
%disp(["No DM on port * port]);
end
fclose(port); % close port and continue
end
fclose(port); % ensure port is closed on exit
return
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9 Appendix: AOS File Format

The AOS file format provides the DMController with information about the deformable
mirror and how to adjust the user interface. The first character if each line specifies the
type of information that is on that line. The type specifers are as follows:

A = Actuator Definition

V = Voltage Information

G = Grouping Information

C = Communication Specification
Each line is comma delimited and terminated with a newline character.

“A” = Actuator Definitions
Following the A in this order is:

1. the number of points in the shape definition,

2. the channel number of the electronics that controls this actuator, and

3. aseries of x and y coordinates for the shape representing that actuator.
The index number in the AOS DM Controller software is given by the order in which
these actuators are read into the program.

“V” = Voltage Information
Following the V is a comma delimited list of the voltage on each of the actuators in
counts on the DAC.

“G”=Grouping Information
Following the G is a comma delimited list of each actuator’s group.

“C” = Communication Specification

Communication with the AOS Drive Electronics is done using a virtual COM port. The
specifications for this communication is stored in the “C” section. The first line specifies
the baud rate. Subsequent lines specify the parity, data-bits, and stop bits. Following
lines are no longer used.

Example AOS File

Here is an example AOS file for a 31 actuator hex-grid DM:
A,7,1,3.034615,1.559956,2.965385,1.559956,2.930769,1.500000,2.965385,1.440044,3.034615,1.
440044 ,3.069231,1.500000,3.034615,1.559956,
A,7,2,3.034615,1.688527,2.965385,1.688527,2.930769,1.628571,2.965385,1.568616,3.034615,1.
568616,3.069231,1.628571,3.034615,1.688527,
A,7,3,3.145961,1.624241,3.076731,1.624241,3.042115,1.564286,3.076731,1.504330,3.145961,1.
504330,3.180577,1.564286,3.145961,1.624241,
A,7,4,3.145961,1.495670,3.076731,1.495670,3.042115,1.435714,3.076731,1.375759,3.145961,1.
375759,3.180577,1.435714,3.145961,1.495670,
A,7,5,3.034615,1.431384,2.965385,1.431384,2.930769,1.371429,2.965385,1.311473,3.034615,1.
311473,3.069231,1.371429,3.034615,1.431384,
A,7,6,2.923269,1.495670,2.854039,1.495670,2.819423,1.435714,2.854039,1.375759,2.923269,1.
375759,2.957885,1.435714,2.923269,1.495670,
A,7,7,2.923269,1.624241,2.854039,1.624241,2.819423,1.564286,2.854039,1.504330,2.923269,1.
504330,2.957885,1.564286,2.923269,1.624241,
A,7,8,3.034615,1.817098,2.965385,1.817098,2.930769,1.757143,2.965385,1.697187,3.034615,1.
697187,3.069231,1.757143,3.034615,1.817098,
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A,7,9,3.145961,1.752813,3.076731,1.752813,3.042115,1.692857,3.076731,1.632902,3.145961,1.
632902,3.180577,1.692857,3.145961,1.752813,
A,7,10,3.257308,1.688527,3.188077,1.688527,3.153461,1.628571,3.188077,1.568616,3.257308,1
.568616,3.291923,1.628571,3.257308,1.688527,
A,7,11,3.257308,1.559956,3.188077,1.559956,3.153461,1.500000,3.188077,1.440044,3.257308, 1
-440044,3.291923,1.500000,3.257308,1.559956,
A,7,12,3.257308,1.431384,3.188077,1.431384,3.153461,1.371429,3.188077,1.311473,3.257308, 1
.311473,3.291923,1.371429,3.257308,1.431384,
A,7,13,3.145961,1.367098,3.076731,1.367098,3.042115,1.307143,3.076731,1.247187,3.145961,1
.247187,3.180577,1.307143,3.145961,1.367098,
A,7,14,3.034615,1.302813,2.965385,1.302813,2.930769,1.242857,2.965385,1.182902,3.034615,1
.182902,3.069231,1.242857,3.034615,1.302813,
A,7,15,2.923269,1.367098,2.854039,1.367098,2.819423,1.307143,2.854039,1.247187,2.923269, 1
.247187,2.957885,1.307143,2.923269,1.367098,
A,7,16,2.811923,1.431384,2.742692,1.431384,2.708077,1.371429,2.742692,1.311473,2.811923,1
.311473,2.846539,1.371429,2.811923,1.431384,
A,7,17,2.811923,1.559956,2.742692,1.559956,2.708077,1.500000,2.742692,1.440044,2.811923,1
.440044,2.846539,1.500000,2.811923,1.559956,
A,7,18,2.811923,1.688527,2.742692,1.688527,2.708077,1.628571,2.742692,1.568616,2.811923,1
-568616,2.846539,1.628571,2.811923,1.688527,
A,7,19,2.923269,1.752813,2.854039,1.752813,2.819423,1.692857,2.854039,1.632902,2.923269, 1
.632902,2.957885,1.692857,2.923269,1.752813,
A,7,20,3.145961,1.881384,3.076731,1.881384,3.042115,1.821429,3.076731,1.761473,3.145961,1
.761473,3.180577,1.821429,3.145961,1.881384,
A,7,21,3.257308,1.817098,3.188077,1.817098,3.153461,1.757143,3.188077,1.697187,3.257308,1
.697187,3.291923,1.757143,3.257308,1.817098,
A,7,22,3.368654,1.624241,3.299423,1.624241,3.264808,1.564286,3.299423,1.504330,3.368654,1
-504330,3.403269,1.564286,3.368654,1.624241,
A,7,23,3.368654,1.495670,3.299423,1.495670,3.264808,1.435714,3.299423,1.375759,3.368654,1
.375759,3.403269,1.435714,3.368654,1.495670,
A,7,24,3.257308,1.302813,3.188077,1.302813,3.153461,1.242857,3.188077,1.182902,3.257308, 1
.182902,3.291923,1.242857,3.257308,1.302813,
A,7,25,3.145961,1.238527,3.076731,1.238527,3.042115,1.178571,3.076731,1.118616,3.145961,1
.118616,3.180577,1.178571,3.145961,1.238527,
A,7,26,2.923269,1.238527,2.854039,1.238527,2.819423,1.178571,2.854039,1.118616,2.923269, 1
.118616,2.957885,1.178571,2.923269,1.238527,
A,7,27,2.811923,1.302813,2.742692,1.302813,2.708077,1.242857,2.742692,1.182902,2.811923,1
.182902,2.846539,1.242857,2.811923,1.302813,
A,7,28,2.700577,1.495670,2.631346,1.495670,2.596731,1.435714,2.631346,1.375759,2.700577,1
.375759,2.735192,1.435714,2.700577,1.495670,
A,7,29,2.700577,1.624241,2.631346,1.624241,2.596731,1.564286,2.631346,1.504330,2.700577,1
.504330,2.735192,1.564286,2.700577,1.624241,
A,7,30,2.811923,1.817098,2.742692,1.817098,2.708077,1.757143,2.742692,1.697187,2.811923,1
.697187,2.846539,1.757143,2.811923,1.817098,
A,7,31,2.923269,1.881384,2.854039,1.881384,2.819423,1.821429,2.854039,1.761473,2.923269,1
.761473,2.957885,1.821429,2.923269,1.881384,
v,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
G,o0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
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10 Appendix B: Software Channel to 37-D Pin-Out

Software Channel to 37-D Pin Mapping

Mapping
10.1.1

Software 37D Pin

Channel
0 34
1 15
2 35
3 16
4 32
5 13
6 33
7 14
8 30
9 11
10 31
11 12
12 28
13 9
14 29
15 10
16 26
17 I
18 27
19 8

20 24
21 &)
22 25
23 6
24 22
25 3
26 23
27 4
28 20
29 1
30 21
31 2
GND 17,36
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11 Appendix C: Troubleshooting

Problem

Potential Resolution

The AOS Drive
Electronics is not being
recognized by my
computer.

e Check that the USB cable is attached between the
computer and the Drive Electronics.

e Check that power is connected to the Drive Electronics and
that the switch is turned on.

e Check that Windows is responding.

e Check to see if the Device Manager (Start-Control Panel-
System-Hardware Tab-Device Manager Button) changes
when the Drive Electronics is turned on. A COM port should
appear under the Ports section.

e Try connecting the hardware to another computer.

e Remove the power connection. Check the fuse in the
power entry module.

The DM does not appear
to be moving in
response to voltage
commands.

e Check the USB and power connections to the Drive
Electronics. Make sure the device is turned on.

e Check that the computer is connected to the Drive
Electronics in the Device Manager (Start-Control Panel-
System-Hardware Tab-Device Manager Button) under the
Ports section.

o Start the DMController software. A message box should
appear indicating that the software has found the drive
electronics. If this does not appear, the device is not properly
connected.

e Apply up to 255 counts to each of the actuators and look
either at any diagnostic like a focused spot reflected from the
deformable mirror, an interferometer, or a Hartmann sensor.
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