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Quick Start Guide: Isomet iMS Studio

Isomet iMS Studio v1.3.0.xxx is a Windows graphic user interface for the iMS4- series of 4 channel
synthesizers and supplied with the SDK. Please check web site support page for latest revision (July 2021
SBK =v 1.8.2)

This guide gives a brief description of the iMS4 functions, how to use the Isomet GUI and concludes with
several examples.

[Note: This guide assumes individual file sizes < 1024 frequency data points. The iMS4-P is capable of
storing >10 million points however the GUI will react slowly for Image files exceeding ~2000 points.
Please contact Isomet for guidance on using the GUI for large image sizes ]

The current release of GUI does not support the following SDK features:

- Diagnostics
- Image Play Sequences

(All these features are supported in the SDK for C++ ).

Download the appropriate installation program from: http://www.isomet.com/software.html

Uninstall any previous versions of the SDK and/or GUI

Depending on your computer select and run one of the following :

Isomet iMS SDK v 1.8.x Win7 Setup.exe
Isomet iMS SDK v 1.8.x Win10 Setup.exe

Follow the installation instructions.

NOTE: We are aware that some 64-bit PC’s will not install the 64-bit Isomet iMS SDK.
In this case, please install the 32-bit version.

A full explanation and supporting SDK documentation is found under:

. Isomet iMS SDK

a, Start menu > All Programs > Isomet iMS SDK " UrinatalTzomet M5 SOK
b, GUI tool bar, About menu P

¢, from the installed folder
...>> Program Files / Isomet / iMS_SDK / v1.8.x / doc



http://www.isomet.com/software.html
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Run: Isomet iMS Studio.

e Communication
At DC power on, all LEDs on the iMS4-P will illuminate during an initialization phase that includes
reading EEPROMs, initializing peripherals, powering up the USB controller and requesting DHCP IP

address from a connected Ethernet Server. If the DHCP request times out after ~10sec , the iMS reverts
to a static IP address.

After this period, the upper red LED’s will remain illuminated and two green LED’s will beat at ~1Hz rate

It is recommended that USB or Ethernet are connected to the iMS4- prior to power up.
We recommend attempting USB communication AFTER initialization is complete.

iMS Library versions 1.4 (and onwards) will allow Ethernet or USB connection using the Isomet GUI and
Microsoft Visual Studio software.

NOTE: If the GUI is not closed correctly, crashes or will not open, then please use Windows Task
Manager to delete the Isomet iMS Studio and ims_hw_server processes. Then restart GUI.

" Windows Task Manager e

File Options View Help

m

Applications | Processes |Services | Performance | Networking | Users |

T
o

Image Mame User Name CPU Memory (... Description
Isomet iMS Studio.exe *32 Mike oo 50,400 K IsometiM...
ims_hw_server.exe *32 Mike 0o 7,000 K ims_hwi_s...
infetrau ave Mika nn 7 IRRK  infeTraw

Ethernet (iMS4-P-):

The default static IP address for the iMS4 is 192.168.1.10.

This can be set to another value by the user through the SDK

You may need to disable other Ethernet adaptors to avoid a contention.
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Overview: GUI Windows and tabs
Opening window

Depending on the selected page either the Enhanced Tone mode or New Image panel will be displayed
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If the New Image panel is selected, the default page will look similar to
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Hardware Console

The central window is the main input array. This behaves much like a typical spread sheet.
- Copy and paste can be applied to individual cells, cell groups, entire rows or columns.
- Rows can be deleted or inserted.

The array is used to input the Frequency, Amplitude , Phase, and Synchronous output data.
The column data is predefined and differs depending on the selected operating mode.
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A brief description of the available operating modes is presented below followed by an example for
each.

Tone buffer(s) mode
One or more tables of 256 frequencies/amplitude/phase* (F/A/P) values.
e Columns display the Frequency, Amplitude and Phase values.
This is repeated for each of the 4 channels.
e Rows display the buffer entry. Up to 256 max lines per buffer.
e Frequency dependent Phase/Amplitude compensation look up table (LUT) may be applied.

Array values can be entered directly into the GUI array or copied from an Excel spread sheet.

Image files (s) mode
One or more files containing many frequencies/amplitude/phase*/sync data points.
o Columns display the Frequency, Amplitude and Phase values PLUS a 12bit wide digital output
register and two synchronous output DACs.
The F/A/P data is repeated for each of the 4 channels.
e Rows display the image point entry.
e Frequency dependent Phase/Amplitude compensation look up table (LUT) may be applied.

Image mode is useful for generating larger more complex frequency scan patterns.
Values can be entered directly into the GUI array or data copied from an Excel spread sheet.

In both modes, selected cells within a column can be inserted, deleted, auto filled or interpolated.
Left click mouse to select a start cell, shift-left click mouse to select an end cell.
Right click mouse to reveal options menu for the highlighted cells.

*Phase values are typically applied via the compensation LUT and not in the data entry fields.

Enhanced tone mode (Ramp / Step mode)

This mode uses the inherent sweep functions built into the DDS chip.

Frequency, amplitude** or phase can be ramped in value. For conciseness, only frequency ramps and
steps will be described.

e Ramp Mode
A ramp or chirp is generated by rapidly incrementing the frequency. The number of increment steps and

duration of the ramp are user programmable. Each output can be programmed with different ramp
parameters.
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The ramps are initiated from the GUI or applying a signal to the external Profile inputs on connector J8
Available functions:

- Independent Up - Down ramp slopes.

- Dwell (stop at end value) or no-dwell (return to start value) at end of sweep duration.

- Set amplitude value for ramp. (remains constant for the ramp duration).

The Ramp mode offers the fastest frequency sweep capability, with a minimum dwell time of 8nsec per
frequency increment.

Independent sliders for each of the four output channels define:
- Duration of the rising slope increment.
- Duration of the falling slope increment.
- The number of points for each ramp, up or down.

The falling slope only applies if ‘Dwell’ is selected in the Mode pull down menu.

A Frequency Sweep no dwell immediately returns to the start value after the end value has been
reached

Output
A No-Dwell sweep Eo
immediately returns to
the Start slider value (S0)
after the End slider value

(EO) has been reached S0/

A Frequency Sweep Dwell only returns to the start value after a falling edge transition on the
appropriate profile input

Output
A Dwell sweep only

returns to the Start slider E0
value (S0) after a falling

edge transition on the
appropriate profile input

SO |

|

|

|

|

|

|

|

|

|

|

|

|
>le
P1=0 P1=1 ‘ P1=0 P1=1

Both plots show a ramp on output J2, controlled using input P1

(**An internal limitation in the DDS chip prevents amplitude ramps in the Enhanced tone mode).
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e Step mode
This is essentially a two-level sweep or two-level modulation.

Step mode may be applied to the Frequency, Amplitude or Phase.
Dwell/No dwell has no function.

Plot shows a frequency oWl |-——————

step sweep for output J2
controlled using input P1.

FREQ = Start Value FREQ

CW1 = End Value

P1=0 P1=1 P1=0 P1=1

e Amplitude

The amplitude level across a Frequency or Phase sweep (or step) remains a constant.
The value is set by a combination of the DAC Current level buttons (Full , %, %, %) and the sliders on the
Signal Path panel.
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1 Signal Path tab

Main purpose this tab is to set the RF power limits and enable RF power amplifier(s) that are connected

to the control outputs of the iMS4 (connector J5) .

Overview: Output Power control
Block diagram of typical iMS4-

ISOME;})>
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Conceptual diagram for iMS4-L with PA

The output RF power is determined by the combination of three parameters

All three amplitude values should have non-zero values, as described in sections 1.1, 1.2 and 1.3 below.

1.1 Frequency and Channel specific 10-bit Amplitude data.

Specified Amplitude % value for each frequency point in the Image File or Tone Buffer.

This value is multiplied by a
compensation factor stored in a
calibration look up table (LUT).

The LUT can be bypassed if required.

The LUT is applied by default.

]I AL UWEOY

Small Image X

ncy (MHz)  Chl Amplitude (3£) Chl Phase |
00 100.0000 0.0
144 94,5455 0.0
00 £9.0209 0.0
00 83.6364 0.0
00 781818 0.0
00 727273 0.0
00 67.2727 0.0
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1.2: Global control: DDS Power Level.

8-bit non-volatile digital pot.
GUI slider control is provided .
in the Signal Path tab LU=

0.

DDS Power

As a general rule, start with a value of 50% or less

oo oooo0o0

Amplitude Conti

Approximate full-scale control 10:1

1.3: Output RF mixers, proportional amplitude control.

The control signal for the mixers is selectable; internally generated using one of two slider controls or by
an externally applied input(s) on J7.

» 30431 [ D1384.90-130M_swp_100%A.ip]
| e X0 o
L Ch1 Frequency (MHz) Ch1 Amplitude (%) | Ch1 Phase (deg) Ch2 Freg cn: litude c Ch3 Frequency (MHz)
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" 1 904000 100.0000 0.0000 90.4000 100.0000 00000 90.4000
B soomo o con N T sous
6 92.4000 100.0000 0.0000 92.4000 100.0000 00000 92.4000
ot ot S Tosos soes
T - o e  —rT )
o ot ot T sos
Name Entries s 196.0000 100.0000 0.0000 96,0000 1000000 00000 96,0000 2 tput Source A
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27 1002000 1000000 00000 100 2000 100 0000 nonnn 100 2000 Digital Sync Pulse Lengtn
(V] Enabled
Numberf g Pints: | 120]E] Dt neml Gk e e | 100000]E] bttt clockvier: | 13] o8] s
Selection and slider options are provided under the
Signal Path tab
sth >0 xX |

A typical selection is Wiper-1, Settings
which is an 8-bit non-volatile % os0%  s0% !
digital pot with GUI slider control ;

Approximate full-scale control 1000:1

Dlea Fuwer
Wiper L Power
Wiper 2 Power

Rev-C features channels scoped control Ch1...4 Amplitude Control Source
Range equivalent to Rev-B Wiper-1

nplifier Enable
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The optimum slider settings will depend on the connected RF power amplifier and AO device.
Recommended values will be provided on the AO test data sheet supplied with the iMS4-

Sliders values will increment/decrement in steps of 0.1 by using the up-down arrow keys

In a typical system, the iMS4- will be the frequency source to a power amplifier(s). This in turn is
connected to the AO modulator, frequency shifter , deflector or tuneable filter.

1.4 Amplifier Enable controls

Depending on the amplifier model connected to the iMS4-, an Amplifier enable (”Gate” signal) and PA
RF Channel Enable signal will be required to turn on the external power amplifier(s).

Signal Path o
Power Settings g
mplitude (%) Ch2 Phase [deg) chiFrea’ | o%  s0%  130% &
0.0000 0.0000 0. ’ ’ .
0.0000 0.0000 0. h:;
A
g 2 2 _ . -
& = m 3 i g
@ 5 5 K & = e
Toggle Buttons, as shown 8 £ £ 8 | & L3 8
: 2
Turn Green when active ) 3
Amplitude Cantrol Source fAm piftidelEontolSotxe 2
N Wiperl 'l =
[Wlperl A =
- Amplifier Enable -
. Amplifier Enable B R cranress 122 Erable
. RF Channels 1+2 Enable I e crsones 34 enavie
Sync Data Settings
. RF Channels 3+4 Enable Analog Sync Cutput Source A
ImageAnalogh 7 |
Sunr Nata Sathinne Analog Sync Output Source B
ImageAnalogs |
4 Digital Sync Qutput Source
| Clock Divider: 12 Lo Degital )
Examples of when to apply:
Connected PA model Amplifier Enable RF Channel 1+2 RF Channel 3+4
500C- series x x x
RFA0110- series v x x
RFA0120- series v x x
RFA200-2 series v x x
RFA1170-4- series v v v
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2: Compensation tab

ISOME;}))

A calibration or compensation look-up-table (LUT) contains frequency specific phase and amplitude
data. It may be applied to Image and Tone Buffer frequency points in order to :

a: to compensate for amplitude non-linearities

b: apply a predefined phase shift between adjacent RF channels *.

* For beam steered AO deflectors with multiple RF inputs, a frequency dependent phase shift “steers” the acoustic column in
the crystal. This optimizes the Bragg angle relationship resulting in higher efficiency across the scan angle. (see App Note

“Beam Steered AO Deflectors”)

e LUT values are AO device specific.

e New LUT tables can be generated within the Isomet GUI.

Refer app note Compensation LUT Table Generation in Isomet GUI

Step 1: Import the desired LUT table
A graphic representation of the selected LUT data will appear in the panel.
Use the radio buttons to view a plot of the amplitude, phase or sync data

(Right click mouse over plot axis to zoom)

Step 2: DOWNLOAD into iMS4

Download will abort if there is no iMS4 is connected.

Name

Comoarstion e~
Name Type Phase Steering H
] 21 0 g T ey (42 Ampltute 00 Co2 P (4] £
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iMS4 hardware rev-C permits multiple compensation LUTs. These may be applied to selected channel(s)
or channel pairs. Prior revisions only permit the Global LUT option i.e. one LUT for all 4 channels.

10
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e XY AOD (Dual Axis Deflectors)

If a single iMS4- is driving X-Y AO deflector, check the “Sync Phase Pairs” box
In this case, the same compensation LUT will apply to both the X and Y axis
Channel 1 and Channel 3 will both be at zero phase.

Channel 2 will have a phase offset relative to Channel 1 (e.g. X-axis)

Channel 4 will have a phase offset relative to Channel 3 (e.g. Y-axis)

3: Calibration tab (Single Tone output)

This mode does not use the input array.

Values are controlled using the sliders.

The same frequency , amplitude and phase increment are applied across all channels

(Channel 1 is always zero phase)

Use this mode to check basic iMS4 operation and initial AO device alignment or create a compensation
LUT.

Click Calibration tab on right side toolbar
Adjust sliders to the desired value.

Use with caution.

The Slider limits are fixed and may exceed the range of any connected power amplifier and AO device.
The Compensation LUT values are bypassed.

Click the large RED button to activate . This will change to Green (arrowed).
Click again to disable. It will toggle back to RED.

% eomet 78 Stodia VIOLAT memm—_ [P
Ble Edit Window  Help
wmE, DCF JHL B T.X, 0000, O
Project Explarer “New Tone Buffer % SmallImsge Signal | Calibration ~ax|Q
image Groups / Free Images = Power 3a34 |§
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el | 5 1000000 00000 00000 00000 0.0000 ol= =
1 100.0000 0.0000 00000 00000 0.0000 o k]
2 100.0000 00000 0.0000 0.0000 0.0000 o o
3 100.0000 0.0000 0.0000 0.0000 0.0000 o %.
s 1000000 00000 00000 00000 00000 0 %
s 1000000 00000 00000 00000 00000 0. g
s 1000000 0.0000 00000 00000 00000 0 )
? 1000000 00000 0.0000 0.0000 0.0000 o g
s 1000000 0.0000 0.0000 0.0000 0.0000 0. | | et 3
s 100.0000 00000 00000 00000 00000 o) | ot Z
= — » 1000000 00000 00000 0.0000 0.0000 M 3
Sompenshon funchens * | * 100.0000 0:0000 00000 00000 0.0000 0
Mame|Edtis | 000000 00000 0.0000 00000 0.0000 o (M-
| bt} 00.0000 0.0000 00000 0.0000 0.0000 0. . b
g 00.0000 00000 00000 0.0000 0.0000 o
1 00,0000 00000 00000 00000 00000 0. | swmet
-= 000000 00000 00000 00000 00000 o | Al | e
Tane Bufiers 7 00,0000 0.0000 00000 0.0000 0.0000 ol || | g 2 -
Mame * [ 00.0000 00000 00000 00000 0.0000 o | | E| B | 3
New Tone Buffer | [ 000000 Q0000 00000 00000 09000 o | [mee | = | < T
n 100 /00N AfOD AMAN LT n A AT
[ L Digaa
Amplitude Compensation: [#] Phase Compensation: [ Control Source: |User = | L -
Hardware Cansole
Connectad to iMS: IMSLODOTA
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4: Player Configuration tab
These functions apply to the Image File output.

e.g. Choice of Trigger and Clock Source.
Select the active edge for external clock and/or trigger.
Action at the end of the Image play.

Check boxes allow selective disabling of the Image mode LUT compensation.
WHEN UNCHECKED:

- Image point amplitude values are multiplied by 100%

- Phase offset = 0 deg all frequencies, all channels.

WHEN CHECKED:

- Image point amplitudes are multiplied by the corresponding value in the compensation LUT.
- Phase value is set according by the corresponding value in the compensation LUT.

(See section 2)

"y} Isomet iMS Studio v1.0.L47 [New Image Project’]

File Edit Window Help

wmE, ODC Jd ' 1. X, 0000, @

FlafmeilEy o Small Image X Player Configuration vax g
linagelSroups/jreclmage: o Image Clock Source H
Small Image (10 entries) Chl Frequency (MHz) | Chl Amplitude (%)  Chl Phase (deg) Ch2 Frequency (MHz) | Ch2 Amplitude (%)  Ch2 Phase (deg) Ch3 Frequ g
+ @ Internal External s
- » 60.0000 100.0000 0.0000 60.0000 100.0000 0.0000 0. o
1 644444 1000000 0.0000 644441 1000000 00000 0. 2
Image Trigger 3
2 568839 1000000 0.0000 688889 1000000 0.0000 0. o
®
3 723333 1000000 0.0000 723333 100.0000 0.0000 o Ne Trigger Excternal £
5
s 77.1778 1000000 0.0000 777778 100.0000 00000 0. Host Delay <
s 822222 1000000 00000 822222 1000000 0.0000 0. Fi
[ 86,6667 1000000 0.0000 266667 1000000 0.0000 0.  Jmage Repeats -
B oL1111 1000000 0.0000 oL111L 1000000 00000 0. L g
s 95,5556 1000000 0.0000 955556 1000000 0.0000 0. N - - F“"“-’ ki
2 1000000 1000000 00000 1000000 1000000 00000 0. |[poncheste g
Programmed g
Compensation Functions 00 ms
Name Entries b
External Clock Polarity
@ Nomal (L-H) © Inverse (H-L)
External Trigger Polarity
P ® Normal (L-H) © Inverse (H-1)
+
Name
= Enable Compensation
Amplitude Phase
n
Number of Image Points: 10 3 Default Intemal Clock Rate Mz~ 100000 5 Default External Clock Divider: 12

Hardware Console

Not Connected
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5: Image Play control [ -

O O
'up[—%&nc 5 /\

hl mplitude/{%) hl Phase (dfg) Ch2F

O
o

Tool bar buttons

To Start image play

(Reserved for future use)

Stop at end of current Image play
Stop immediately

Emergency Stop, reducing RF power controls to Zero %
and disabling any connected power amps

The lower left tool bar along the bottom of the GUI window will indicate the current state.
e.g. Stopped, Playing Image, Not connected

Note:
PLEASE ALLOW time for the GUI to respond.

Click on Hardware Console banner at foot of GUI window to review the messages between the host and
iMS4-.

13
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Example 1: Image Mode
To create an Image, follow steps 1: to 4:
To load an existing Image file, go to step 5:

1 Create a 10-point Image

Example specs:
10-point image on all Channels (Ch1, Ch2, Ch3 and Ch4).
Linear frequency scan : 60-100MHz ( or choose different values according to your AO device)
100% amplitude
Compensation LUT applied
Synchronous output at mid-scan point, data = 255
Internal Clock, No trigger, Repeated continuous output
iMS4 only. No connected power amps.

Enter Number of Image Points (rev-B window shown)

5 orec s st o i ven e e e — = (= e

File Edit Window Help
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7 00000 00000 00000 00000 00000 00000 o B
B 00000 00000 0.0000 00000 00000 0.0000 0. | Ampltude Control Source B
72 T R— 00000 00000 00000 00000 00000 o | Wiert g £
| e 2
+

R —.
[ —.

Sync Data Settings
Analog $ync Output Source A

ImageAnalogA -
! Analog Syne Output Source B
r ImageAnalogB. -
- (|
< I} ] 3 Digital

N ImageDigital Bl

Number of Image Points: 10 5  Defaultnteral Clock Rate (kHz) | 100000 3 Default External Clock Dividers 1

Hardware Console

Not Connected

2: Input Channell frequency end points
Point O, input 60.00 MHz, Point 9, input 100.00 MHz

E
o

3) Isomet iMS Studio v1.0.1.47 [New Image Project]

File Edit Window Help

wh, OCs JU, & 1.X, 0000, ®

Project Explor Signal Path

SmallImage X

e
Image Groups / Free Images & Power Settings g
Small Image (10 entries) Chl Frequency (MHz) Chl Amplitude (%)  Chl Phase (deg) Ch2 Frequency (MHz) Ch2 Amplitude (%)  Ch2 Phase (deg) Ch Freq” 5% 0% 0% 8§
+ E
A= 600000 1000000 00000 00000 00000 00000 0. .
1 644404 00000 00000 00000 00000 00000 0. g
2 68.8889 00000 00000 00000 0.0000 00000 0. o
s 733333 00000 00000 00000 00000 00000 o s OE s 2
- 77778 00000 20000 00000 0.0000 00000 0 H £ ]
B 822022 0.0000 00000 00000 0.0000 00000 o == % i §
5 866667 —————"oeon—————00000 00000 0.0000 00000 0 e H I
7 ot | J Cory CieC ooy 00000 00000 00000 o g
O 955556 | [ paste =V pooo 00000 00000 00000 offBapEicam st H
» 1000000 000 00000 00000 00000 o | [Wieer v §
i
Interpolate H
+
= Insert Rows W & cromess 1-2enave
DecEhon W R cremnes 32 enabie
ettings
Analog Sync Output Souree A
ImageAnalogh -
! Analog Sync Output Source B
r ImageAnalogB. -
al 0 ]

N ImageDigital Bl

Numberof mage Points: 10 3 DefaultInternsl Clock Rate (¢zh 100000 3 Default Externsl Clock Dividers 1

Hardware Consale

Not Connected

14



AN
Rev 1.4.7: 2021-07-05 ISOMET )>

Click on the column header to highlight the cells and right click to reveal the options window.
Choose Interpolate to auto fill incrementing values between the start and end point frequencies.

3: Input Channell Amplitude
Click on the column header to highlight the amplitude cells.

Enter 100. A 100% value will auto fill down all highlighted cells.
Navigate away from the amplitude column to complete

Ele Edit Window Help
[ ] > i @
wE, S5C« 0, # 1. X, 0000
Project Explorer Smallmage X Signal Path g
Image Groups / Free Images E Power Settings H
Smal Image (10 entries) B Chl Frequency (MHz) | Chi Amplitude (%) | Chl Phase (deg)  Ch2 Frequency (MHz) | Ch2 Amplitude (%) | Ch2 Phase (deg) | Ch3 Freqt * o% [ so% o | B
re g
i (1D 600000 100.0000 00000 00000 1000000 00000 o .
4 644444 100 0.0000 0.0000 100.0000 00000 o. ;f
2 688889 1000000 00000 00000 00000 00000 o. 9
: REEEEE) 1000000 00000 00000 00000 00000 0. ] )
4 77778 1000000 00000 00000 00000 00000 0. kS = s |8
5 22222 w0000 oco00 00000 00000 poosss o g |3 L &
s 866667 1000000 00000 00000 00000 00000 o. = )
o H]
7 s11111 1000000 00000 00000 00000 00000 o — E
s 955556 1000000 00000 00000 00000 00000 o. e
s 1000000 100.0000 0.0000 00000 00000 00000 [ g
==
< i ]
Number of [mage Points: | 10 3 DefaultIntemal Clock Rate (kHz: | 100000 3 Default External Clock Divider 17 I
Hardware Console I
Connected to iM: IMSLOD07A

4: Copy to Channel 2
Left click cell: Channell_Frequency_Row 0 to select and highlight
Navigate to cell: Channell_Amplitude_Row 9. Shift- left click this cell.

This will select the Frequency and Amplitude data for Channel 1

Copy & Paste into Channel 2

Ele Edit Window Help
[ = 5 i @
wE, SC€+# 0, # 1. X, 0000
Project Explorer Small Image X Signal Path Iy
Image Groups / Free Images a ower H
SmallImage (10 entries) : Chl Frequency (MHz) Chil Amplitude (%) Chil Phase (deg)  Ch2 Frequency (MHz) Ch2 Amplitude (%) Ch2Phase (deg) Chi Freqt * % % % | §
* e 25 50 50 H
|| IC 600000 1000000 00000 o000 | 1000000 00000 o .
1 644424 100.0000 0.0000 644444 100.0000 00000 o &
2 630880 1000000 00000 688880 1000000 00000 0. a
s 733333 1000000 00000 733333 1000000 00000 0. . =R
O 777778 1000000 00000 72.7778 1000000 00000 o H H g
s 822222 1000000 00000 822022 1000000 00000 o =] % i 0§
s 86567 1000000 00000 866667 1000000 20000 0 8 H EN
B sLin 1000000 00000 o111 1000000 00000 o g
s 955556 1000000 00000 955556 1000000 00000 0. | Ampltude Control Source 3
s 00w 1000000 00000 1000000 1000000 00000 0 g
W sroiter vzt °
W % cramves 1-22naie
W % cravves 32 znaie
Sync Data Settings
Anslog Sync Output Source A
Analog Sync Output Source B
1 i ]
~ - - ImageDigtal -
Number of Image Points: | 10 3 Default Intemal Clock Rate (kHz:: 100000 3 Default External Clock Diiders 1

Repeat to copy into Channel 3 and Channel 4.

Go to step 6, Apply Compensation table

15
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5: Import an existing Image File2

From top tool bar, select File > Open

J— — p R
o met s Studio v1.0.1.206 [New Image Project] - =@ =
File Edit Window Help

LwmE DC# U0, #F 1. X, 0000, D,

Signal Path I

Power Settings g

3

Amplitude (%) Ch2 Phast * e en| o] g

|« Datadisk (E) » Dropbox » iMS-Studio-data » D1372-Example Search D1372-Example gumn ) 3% so% 5% 5

1 ) -

Organize ¥ New folder = - 0.0000 o 3

i

[a]

¥ Documents  * Name Date madified Type g

o Music . &

o L] D1372_100-140M 5x5_Matrix 99A.iip 13/07/201717:54 TP File =

ictures : g

H vi L] D1372_100-140M_45degSQR_99A.iip 13/07/201717:57 TP File = o g

e L] D1372_100-140M_diag-line_100A.iip 14/07/20171432 TP File N ; s p

b g

S H 3 |3

% Homegroup & = 5 b

w B H 2

[ o a8 &

a H H g

'8 Computer 3
& Local Disk (C:) Ampilitude Contrel Source

o) DVD RW Drve (¢
Data disk (E:)

=

W ~oiferEnasie

e

. RF Channels 1+2 Enable
File name: ~ |Isomet Image Project

i
ncel

Sync Data Settings
Analeg Sync Outpat Source A

ImageAnalogA -

Analeg Sync Output Source B

’ ImageAnalogB -

Digital Sync Output Source
| mn ] » .
ImageDigital =

Number of Image Points: 2 = Default Internal Clock Rate (kHz): 100000 5  Default External Clock Divider: 1

Tone Buffers

Name

Hardware Console

Not Connected

Select the desired *.ipp file

Press Open

16
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6: Apply Compensation table

e IMPORT the desired LUT table. This will depend on AO deflector model.
o DOWNLOAD into iMS4

") Open X - B
Fle
| + [\ V]| | searcho1382-2110 »
prgd OEe T Newfolde . e @ oo % o
imal [ Desktop. A Name Tyoe size Dt Phase Steering g
3 Documents 2] 180521 JUK_180deg LUT LUTFile s7ke 21 fauency (MH2) | Ch2 Amplitude (%) _| Ch2 Phase (deg) H
& Downiosds ] CONST.S0%ampl_NonlnvUT wrie 1000000 00000 500000 000000 3607 -
P wusc ] ConstS03ta Phasestsnm_ 180deg LUT LUT File 1000000 00000 I 904000 1000000 240 N— £
el & LT 011 D1384LUT LT File 1000000 00000 508000 1000000 2
Shaws 1000000 00000 512000 1000000 320 H
e[| (e [ 080000 ] 600 00000 H
20000 1000000 00000 520000 1000000 g
[open Cancel 1924000 1000000 00000 924000 1000000 280 o
7 1000000 o000 | o2aom 1000000 250 H
0 532000 1000000 00000 532000 1000000 00000 532000 1000000 H
9 936000 1000000 0.0000 936000 1000000 0.0000 936000 1000000 240 g
1 5200 1000000 0000 52000 1000000 00000 540000 1000000 203
ki saz000 Toago0n 00000 544000 1000000 00000 544000 000000
2 243000 1000000 o0 | sasom 1000000 o0 | sasomm 1000000
I 552000 Toago00 0000 552000 Toag000 00000 552000 1000000
18 sseon Toago0n o000 | oseom 1000000 o000 | oseom 1000000
1 950000 1000000 00000 960000 1000000 00000 5600 1000000
16 se2000 Toago0n 00000 964000 1000000 00000 964000 1000000
” secon Toago0n 00000 962000 1000000 00000 962000 1000000
8 972000 100.0000 0.0000 972000 100.0000 00000 972000 100.0000 120
Compensation Funcions - |9 576000 1000000 00000 s7600 1000000 00000 s7.6000 000000 1005
Neme Entries Tl 980000 1000000 0000 | esooom 1000000 0000 | o800 1000000
= o[ s o000 G000 sea000 o000 G000 sea000 o000 £
2 secon Toago0n 00000 585000 1000000 00000 585000 1000000 s
s 50200 1000000 000% 50200 1000000 00000 992000 1000000 0
2 soc00 Toago0n 00000 595000 1000000 00000 595000 1000000
2 [ 1000000 1000000 00000 1000000 Toago0n 00000 000000 Toago0n 20
2 [ 004000 1000000 0000 1004000 1000000 0000 1004000 1000000 o
Z [ 1o0s0m0 1000000 00000 1005000 1000000 00000 1005000 1000000
) 101.2000 1000000 00000 101.2000 1000000 00000 101.2000 1000000 B s e e s e S
e T 1000000 o000 1015000 1000000 o000 1015000 1000000 T6 80 4 8 S % 100 104 108 12 106 120 124 128 132 136 140 14
Tonehufes 2 |5 1020000 1000000 00000 1020000 1000000 00000 1020000 1000000 Frequensy (M)
amsy - 3 1024000 100.0000 0.0000 1024000 1000000 0.0000 1024000 1000000 Plot:
2 1028000 1000000 0.0000 1028000 1000000 00000 1028000 100.0000 O Amplitude
B[ Toago0n o000 | 1030000 1000000 om0 | os2000 1000000 ) Ansiog LT
3 [ e 1000000 00000 1036000 1000000 00000 1036000 1000000
Channel Scope X a0D.
35 [ oo Toago0n 00000 1040000 1000000 00000 1040000 1000000
3% 1044000 1000000 0000 | 1044000 1000000 0000 | 1044000 1000000  Gbal 0 Sync Phase i
f A oo 2o e oo 2o e T
Number o mage Paints: | 120[2] 100000[%]  Defout s Lo I C =D

Hardware Console:

" ” N o N6 1801
HoTypehevetusezvch > @ D 5 oo B

7: (If desired) Set Synchronous digital output (outputs through connecter J7)

Use the lower slider to navigate to the Sync Data Dig column. Input the 12-bit hex coded data at the
desired cell(s) locations.(In example screen shot below, 0x001 - 0x000 in alternate cells throughout )
Note: the opto-isolated J7 connector output(s) are inverted with respect to this Sync Data.

Ensure Digital Sync Output Source field is set to ImageDigital

[Note for iMS4-L users. Sync data can only be applied via the Compensation LUT.
In this case, the Digital Sync Output Source is set to LookUpFieldCh1]

'R 30431 ot 4 90-130M_swp_100%A.ip] - O Xk
FEile Edit Window Help
e, J0.i ¥.X.i0
rojct Eplrer boncedTone. ATonX OnON  NewImage signal Pan g
Image Groups / Free Images =] Power Settings g
Rion (120 enie ¥ [ ) [ChAreauency Mo Cod Ampltude (9| ChAPrase Geg) | Sync Doa Dig)__ yne Doa Grig#1)_ Sy Dot g 2 = =% =x | §
Newinsge & ene) Z*k 500000 1000000 00000 =
w1 90.4000 100.0000 00000 %
2 b 50000 1000000 o000 g
sl 512000 1000000 o000 el el e
“h o100 1000000 00000 e [<¢ s %
s h 520000 1000000 00000 8 B i3
oo 24000 1000000 00000 0
7k 92.8000 1000000 00000 Ampitude ControlSource 3
o b 532000 1000000 00000 Wert
9 f 936000 1000000 00000 g
o0 00 L) ) [ —— g
nh sad000 1000000 00000 W Cromes 1-260a0e
2p 54000 1000000 o000 [ —.
nl 552000 1000000 o000
Compensaton Functons 1 h 556000 1000000 ac000 Sy Dot etings
Nome Enries sl e e S0 Ao S Ot Sorce A
16 o 964000 100.0000 0.0000 mageAnalogh
h 555000 1000000 00000
8 p 572000 1000000 o000 e -
10 fo 576000 1000000 o000
2 J 98,0000 1000000 00000 Digital Sync Output Source
Bl ssa000 1000000 00000 et
Tone Buters =l 2p ssa000 1000000 00000
e ek 9200 anoom0 ocone -
Ve 556000 1000000 00000
B 1000000 1000000 00000 0] =
% fo 1004000 1000000 00000 e
[ Enabled
Number of mage oits: [ 120]8]  DefutnteralClock Rate (¢t | 100000]E]  Defot ExernalClock Dvicr | 15] oo
P
|
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e Digital Sync Output Delay and Pulse Length
By default the Digital Sync Output Delay = 0 and Pulse Length control is disabled

See scope traces.

“Fi ; :  E—

Trace 1 (blue) is an RF output. The iMS4- is running
in Image mode at 100KHz clock rate.

Alternate points are programmed with

50% amplitude to aid explanation.

RF Output (J1)

Trace 4 (magenta) is the Digital Sync Output, SDORO,
on connector J7.

Digital Sync Output (17)

E womy - @ 40045 250MS/s @ 10 Mar 2019
| € 5.0V H+~0.00000 5 10k points 2.50 19: 04: 14

The same signals apply to the following examples below.

Digital Sync Output Delay
Using the slider, up-down arrow or direct number entry in the window, a delay can be applied to the
Digital Sync Output. Bl ; I Trige

e.g. 4usec delay

Digital Sync Output Source

ImageDigital

Digital Sync Qutput Delay

=N
b
Digital Sync Pulse Length +

—_— [ Enabled =

00 ps @ o o 1000 Z50MS s o 0 Mar 2010]
) 500V W-v0.00000s 10k points 2.50v | 10:04: 52

Pulse Length
Check the Enabled box to select a pulse per Image point rather than a constant logic level per Image

point < E T Ty

e.g. 2usec pulse width , (not delayed)

Digital Sync Qutput Source

ImageDigital 2
Digital Sync Output Delay
000 s
Digital Sync Pulse Length
— Enabled 43
20 us ]
& 100m¥ 2 4.00us 250MS/s @ 10 Mar 2019
€ coov ->0.00000 5 10k points 2,50V L 16: 061 54

18
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Pulse length will not exceed Image point duration (clock period).

Pulse Length with Delay

A delay can also be applied to the pulse

e.g. 2usec pulse width , 3usec delay

Digital Sync Qutput Source
ImageDigital *

Digital Sync Qutput Delay

L 30R] s

Digital Sync Pulse Length

Enabled |
o1 s F’ s €@ sV J[Eov&sa.oaooom fﬁfhﬁﬁs &%50\\/ ]Hgng;r SGZUIQJ
SDIO output switching time
iMS4- Fall time Rise Time
Build All bits Bits 0...3 Bits 4...11
Rev A 50ns 800nsec 800nsec
Rev B 50ns 100nsec 800nsec
Rev C 50ns 100nsec 800nsec
8: Set Player Configuration
Image Clock Source: Internal
Image Trigger: No Trigger
Image Repeats : Repeat forever
(153} Isomet iMS Studio v1.0.047 [New Image Project”] LI:E" o

File Edit Window Help

e SC# U0, # ¥ X, 0000, @

Project Explorer
Image Groups / Free Images i Image Clock Source
Small Image (10 entries) . Chi Frequency (MHz) Chi Amplitude (%)  Chl Phase (deg) Ch2 Frequency (MHz) Ch2 Amplitude (%) Ch2 Phase (deg) hfreq o S
- ) Inte © Exte
bl WD 600000 1000000 00000 600000 1000000 00000 0 e e
1 644444 1000000 00000 644444 1000000 0.0000 o
Image Trigger
2 683839 1000000 00000 68.8889 1000000 00000 o |
3 733333 1000000 00000 733333 1000000 0.0000 0. NoTrigger  © Bxternal
4+ 717778 1000000 00000 727778 1000000 0.0000 0 Host © Delay
s 822222 1000000 00000 822222 1000000 00000 0.
€ 86.6667 100.0000 0.0000 866667 100.0000 00000 0. | mage Repeats
7 g11111 1000000 00000 911111 1000000 00000 0 B
s 955556 100.0000 00000 95.5556 1000000 00000 0 N o 3 F"“"
B 1000000 1000000 00000 1000000 1000000 00000 0. ||poRepeats
Programmed
Compensation Functions 005 ms
+

Name Entries,

External Clock Polarity

© Normal (L-H) © Inverse (H-1)

External Trigger Polarity
Tone Buffers © Normal (L-H) © Inverse (H-1)

Name
Enable Compensation

Amplitude Phase

a i ]

Number ofImage Points: 10 5 Default Internal Clock Rate (kHz): ~ 100.000 5 Default External Clack Divider: 1

Hardware Console

Not Connected

Small Image X Player Configuration -8 X

uoesusdwo) UopembyUoD sakelg uopeiqeD
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9: Set power levels

In this example

DDS power = 63%
Power Settings

h3 Frequ *

Amplitude Control Source = Wiper-1

Wiper 1 setting = 80% /

DDS Power

Wiper 2 Power

Signal Path v ax

627% 700% 130%

0.
0.

Rev-C, the equivalent settings are o || fAmp itddelio
0.

Chl =Ch2 = Ch3 =Ch4 = 80%
. Ampilitier Enable

. RF Channels 1+2 Enable
. RF Channels 3+4 Enable

Sync Data Settings
Analog Sync Output Source A

[ImageAnangA

Analog Sync Output Source B

[ImageAnangB

4 Digital Sync Output Source

[ImageDigitaI

10: Start Play

20000 O,

‘oup [--sequence--]

hl Amplitude (35) Chl Phase (deg) Ch2 F

20

uonesuadwoy uonembyuod safeld  uoneigie)
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Example 2: Tone Buffer Mode

Create Buffer with 16 tones on 2 channels.

Channel 1: Linear frequency increments, 150-90MHz
Channel 1: Linear amplitude slope : 100 — 70%
Channel 2: Static frequency increments, 120MHz
Channel 2: Static amplitude : 55%

No Compensation LUT applied

iMS4 only. No connected power amps.

Tones are selected using the GUI software (USER)

1 Click in the Tone Buffer window, bottom left of main window .

or click “+ ” to add another buffer file. A Tone Buffer tab is created

W\
ISOMET

Edit the name if desired.

The input array will fill with 256 rows = 256 x 4 channel F/A/P data points

Not all 256 need be used.

r“}) Tsomet iMS Studio v1.0.147 [CAU \Mike\Desktop\GULimage s\Manualip] ol Tl 1 = | B |l
File Edit Window Help
mE, D€L JHA, # 1. X, 0000, @
Project Explarer Smalllmage  Tone T6pt X Signal Path g
Image Groups / Free Images 4 Power Settings &
Small Image (10 entries) - Chil Frequency (MHz) | Chi Amplitude (%) Chi Phase (deg) Ch2 Frequency (MHz) | Ch2 Amplitude (%) Ch2 Phase (deg) esbea ] oo oon ew 5
M D 00000 00000 00000 00000 00000 00000 o= : = i
00000 00000 00000 00000 00000 00000 0. z
2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0. i
00000 00000 00000 00000 00000 00000 0. B s s |2
4 00000 00000 00000 00000 00000 00000 0 H 2 2 e
B 00000 00000 00000 00000 00000 00000 o. 2 i i g
s 00000 00000 00000 00000 00000 00000 0. 8 = = | _
B 00000 00000 00000 00000 00000 00000 0. S
s 00000 0.0000 0.0000 0.0000 0.0000 0.0000 oJf| Amott:ide Coniral Sourcs 3
s 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 o) | |lMiss u g
) 00000 00000 00000 00000 00000 00000 ol e =mne E
feonme tsotonlkinctons Pl I 00000 00000 0.0000 0.0000 0.0000 0.0000 0.
NamejErties) il 22 0.0000 00000 0.0000 0.0000 0.0000 0.0000 0. - RF Channels 1+2 Enable
= 00000 00000 00000 00000 00000 00000 o | pup=——
1 00000 00000 00000 00000 00000 00000 0.
15 00000 00000 00000 00000 00000 00000 0. | SyncData Settings
1 00000 00000 00000 00000 00000 00000 0. | Anslog Sync Output Source A
Tone Buffers 7 00000 00000 0.0000 0.0000 0.0000 0.0000 0 ImageAnalogh )
Name * | n 00000 00000 00000 00000 00000 00000 0. | analog sync Output Source B
Tone 16pt =i = 00000 00000 00000 00000 00000 00000 0. | [imageAnaiogh -
20 nonnn nnnnn nnnon nnnnn nnnnn nnnnn nT
n ¢ | Digital sync output source
Amplitude Compensation: [7] Phase Compensation: [[] Control Source: %l
User
Hardware Console External
Connected ta iMs: iMSLODOTA Extended External
In this example we are not applying compensation table.
2: Uncheck Amplitude Compensation box, Phase Compensation box

In the Control Source, select User

For external control, select Extended Control (disregard External).

Apply external inputs to the LTB address pins on connector J8
(See J8 Connector Pin out table, Alternate Use colomn)
Note: unterminated LTB address bits are pulled high.
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The 256 possible F/A/P tones may be addressed at up to 90KHz rate using the 8x external LTB address
bits on connector J8, ( pins 3,4,5,6,16,14,7,8). See page 31 for further details.

4. Ch1 Frequency, enter end point values
Tone 0, enter 150.00 MHz 9 (Start) ; Tone 15, enter 90.00 MHz (End)

5: Ch1 Amplitude , enter end point values
Tone 0, enter 100 % ; Tone 15, enter 70 %

6: Ch2 Frequency, enter end point values
Tone 0, enter 120.00 MHz 15 (Start) ; Tone 15, enter 120.00 MHz (End)

7: Ch2 Amplitude, enter end point values
Tone 0, input 55 % ; Tone 15, input 55 %

8: Repeat for Ch3 and Ch4 fields if required.

Use the Interpolate feature to fill the remaining 14 cells
For each column:

- Left click on Start cell

- Hold down the shift key

- Navigate to the end cell and left click
(This should select and highlight all 16 cells)
- Right click to open sub window

- Select Interpolate

"y} Isomet iMS Studio v1.0.1.47 [CAUsers\Mike\Deskiop\GUI-images\Manual.ip*] . = | O |
File Edit Window Help
- ¢ 1 B + + E
Hd D2C« U0, # . X 0000 @
Project xplorer Tone 169t X Small Image Signal Path &
Image Groups / Free Images & Power Settings g
Small Image (4000 entries) Chl Frequency (MHz) Chl Amplitude (%)  Chl Phase (deg) Ch2 Frequency (MHz) Ch2 Amplitude (%)  Ch2 Phase (deg) Ch3 Freq: 0% 50 % 50% g
I 1500000 1000000 0.0000 1200000 55.0000 0.0000 0/ -
1 1460000 28,0000 0.0000 1200000 55.0000 0.0000 0. £
2 1420000 96,0000 0.0000 1200000 55,0000 00000 0. o
3 1380000 940000 0.0000 1200000 55,0000 0.0000 o & s ES
H H &
s 1340000 22,0000 0.0000 1200000 55.0000 0.0000 0. H 8 E
s 1300000 20,0000 0.0000 1200000 55.0000 00000 0. @ 3 5
5 1260000 88,0000 0.0000 1200000 55.0000 0.0000 0. o = I
7 1220000 86,0000 0.0000 1200000 550000 0.0000 0. S
s 1180000 84,0000 0.0000 1200000 55.0000 00000 0. | |Ampitude Control Source L
s 1140000 82,0000 0.0000 1200000 55,0000 00000 o |lr ] g
) 1100000 80.0000 0.0000 1200000 55.0000 0.0000 ol | e e H
o E"“‘f"" Einciioos + = 106.0000 78.0000 00000 1200000 55.0000 00000 0.
llame; Eniries - | 2 102.0000 76,0000 00000 1200000 550000 ) Copy Ctri+C o | Il recrames 12 sna0e
B 98,0000 740000 0.0000 1200000 55000 1 pce Gn O | Il % Crarmet 34 Evase
14 240000 72,0000 0.0000 1200000 55,000 0. B
3 90.0000 70,0000 0.0000 120.0000 55.000 0. Sync Data Settings
=k ‘Analog Sync Output Source A
1 0.0000 0.0000 0.0000 0.0000 0.0000 [
Tone Buffers 7 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 o ImeneAnalogs, z)
Name | = 0.0000 0.0000 0.0000 00000 0.0000 0.0000 0. | Analog Sync Output Source 8
Tane 160t = = 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0. | [ImageAnalogB |
20 nnnnn nnnAn nnnAn nnnan L0 A nnan nT
< L) - Digital Sync Output Source
ImageDigital -
Amplitude Compensation: [] Phase Compensations [[] Cantrol Source: [User +| e )
Hardware Console
Connected to iMS: iMSLO0OTA
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8: Set power levels

In this example

DDS power =63%

lsaME:))

Signal Path * o Xx
— Power Settings
'h3 Freqi
. . . = g27%  799%  139%
Amplitude Control Source is Wiper-1 0.
0.
o =
Wiper 1 setting = 80% e . )
= [+ o
’ & o ~
0. w ] w
. . = 2 =i
Rev-C, the equivalent settings are 0. = =
0.
= = = = 9
Ch1 = Ch2 = Ch3 =Ch4 = 80% 0. Amplit ontrol Source
0. [Wiperl A
. Amplifier Enable
. RF Channels 1+2 Enable
. RF Channels 3+4 Enable
Sync Data Settings
Analog Sync Output Source A
[ImageAnangA ']
Analog Sync Output Source B
[ImageAnangB VI
¥ Digital Sync Qutput Source
[ImageDigitaI - ]
9: Enable output
- .

20000, O,

‘oup [--sequence--]

hl Amplitude (35) Chl Phase (deg) Ch2 F
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10: Tone Selection

Click on then desired Row to output that frequency set

Hle Edit Window Help
Lmd, DCs JU, # X, 0000, @,
Project Explorer Tone 16pt X Small Image Signal Path e
Image Groups / Free Images Power Settings &
small Image (4000 entries) :: Chi Frequency (MHz)  Chi Amplitude (%) Chi Phase (deg) Ch2 Frequency (MHz) Ch2 Amplitude (%) Ch2 Phase (deg) ChiFrea | o j00% 0% B
A 150.0000 1000000 0.0000 1200000 550000 0.0000 G.H = :
g 2 1460000 98.0000 0.0000 1200000 550000 0.0000 L% 2
2 1420000 96.0000 0.0000 1200000 550000 0.0000 % > =
3 1380000 94,0000 0.0000 1200000 550000 0.0000 % g~ B 5 é.
4 1340000 92.0000 0.0000 1200000 550000 0.0000 o £ 2 <
s 1300000 900000 0.0000 1200000 550000 00000 o 2 1 E
4 126,0000 88.0000 00000 120.0000 i 0.0000 0. S H 4 = |
7 1220000 85,0000 0.0000 1200000 0.0000 [ B
s 1120000 240000 0.0000 1200000 0.0000 0. [ Ameftude Control Source 3
s 1140000 £2.0000 0.0000 1200000 0.0000 % g
. ) 1100000 80,0000 0.0000 1200000 0.0000 ol E
e R 1 106.0000 780000 0.0000 1200000 00000 o
Name Entries 12 102.0000 76.0000 00000 1200000 00000 o | I = crenness 12 Enabie
= 98.0000 74,0000 0.0000 1200000 0.0000 b M7 mezsn o
1 940000 72,0000 0.0000 1200000 0.0000 X
15 90.0000 70.0000 0.0000 1200000 0.0000 0. | SyncData Settings
1 20000 00000 0000 0000 0000 o, | Anelog Sync Oufput Source A
AT 7 00000 00000 0.0000 0.0000 0.0000 [
Nome + [ 00000 00000 0.0000 0.0000 0.0000 0. | Analog Sync Output Source 5
Tone 16pt - = 00000 00000 00000 00000 00000 o
x anonn nnonn o e e n
< m ] * Digital Sync Output Source
Amplitude Compensation: [[]  Phase Compensation: [[] Control Seurce: uaggmgml =
Hardware Console
Connected to IMS: iMSLOOOTA

11: To disable output

Click as shown

L. 0000, ©,

‘oup [--sequence--]

hl Amplitude (3) Chl Phase (deg) Ch2 F
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Example 3: Enhanced Tone Mode - Frequency Ramp

Typical mode for AO Scanning applications, non-beam steered AO deflectors

To enable sweep or step modes, ‘hit’ the large square On/Off button (upper right).
Colour will change from Red to Green

Using the pulldown Mode menu, one for each iMS4 output channel (1,2,3 or 4), select the
sweep type. Inthe example below Frequency Sweep no (Dwell) is selected on all Channels.

) Isomet iMS Studio v1.2.0.81 [\\Server\e\Isomet General\Test_Data\RFA\RFA0110-4-20\iM5 files\80-140M_RFA0110 test file2.iip] =lalx|
Fle Edit Window Help
. + o+
= % g
o = = o o = = =
Project Explorer Enhanced Tone  New Tone Buffer New Image Signal Path ax g
- Image Groups / Free Images - Power Settings g
New Image (120 entries) ) = = e 3
+ 80.00 | [140.00 100.0 1250 [100.00 100.0 1250 [100.00 1000 on/off =% [@% [2* |8
= NS E 1] g g | g 4 : : © oz
E E = E E E - : : 3
e : - : 2 B - : : : =
: e S z z z ]
T/ Bl B : : : &
: - H - : Z5 "5 | 8§
- . oo (i - e B
. - _ 4 I I
T oE tE g
-8 -3 R = = |2
-2 -£ N - N :
3 =
- -z Amplitude Control Source g
- - Wipert -
Manual Trigger
 Compensation Functions up 100 ps W smoiier Enatie
Name N
- Down Down 200 s W = channels 142 £nabie
.|
# steps 50.0 # steps 50.0 I =+ channels 344 Enable
Mode |[Frequency Sweepro | Mode  [Frequency Sweepno x| Mode  [Frequency sweepno x| Mode  [Frequency sweepno x| Sync Data Settings
DAC Current DAC Current DAC Current DAC Current ,@%
magesnalog -
_ Tone Buffers & Full C 12 & Full Co1p & Full Coap = Full (ol 7]
Name * ICia C 18 C 1ja C 18 C 14 C 18 C 14 (ol T} #Analog Sync Output Sourca B
New Tone Buffer - ImageAnalogB -
|
Digital Sync Qutput Source

Hardware Console

Consider Channel 1 (1) above,

Pull down menu
Mode selected = Frequency Sweep no dwell.

Sliders
- Start Freq = 8OMHz.
- End Freq = 140MHz.
In this case Start Phase slider as no meaning.

Input windows
- Up (rising) slope = 2000us duration,

- Down (falling) slope = 1us
- Number points = 50 points (i.e. 50 points Up and 50 points Down)

Buttons

- Full scale DAC current selected. Normal condition
- Manual Trigger is selected (button is Green)
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Set amplitude

In this example

DDS power =63%

Signal Path v ax

— Power Settings

'h3 Freq
0.

627% 700% 130%

Amplitude Control Source = Wiper-1 0.
0.
0.

Wiper 1 setting = 80% /

0.
0.
0. Amplitude Co
0. [Wiperl

DDS Power
Wiper 2 Power

uonesuadweory  ucneinbyuosy sadely  uoneigie

Rev-C, the equivalent settings are
Chl = Ch2 = Ch3 =Ch4 =80% . Amplifier Enable

. RF Channels 1+2 Enable
. RF Channels 3+4 Enable

Sync Data Settings
Analog Sync Output Source A

[ImageAnangA -2 |
Analog Sync Output Source B
[ImageAnangB & |
4 Digital Sync Output Source
[ImageDigital & |

Ramp or Step Trigger Inputs
e With Manual Trigger selected (button = green), the Ramp or Step is initiated using the

dedicated buttons across the lower edge of the Channel window area.

Logic:
Button green = profile bit (Px) high
Button red = profile bit (Px) low.
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} Isomet iMS Studio v1.2.0.81 [\\Server\e\Isomet General\Test_Data\RFA\RFAO110-4-20\iM5 files\80-140M_RFA0110 test file2.iip]

Fle Edit Window Help

e
Project Explorer

-~ Image Groups [ Free Images
New Image (120 entries)

- Compensation Functions
Name

~Tone Buffers
Name
New Tone Buffer

Hardware Console

3 3 (o)
= —— = = =
Enhanced Tone New Tone Buffer New Image
-
H 80,00 [ 140.00 100.0 12.50 [ 100.00 100.0 12.50 [ 100.00 100.0 1250 [100.00 1000 onjoff
* - I - 1 - 2 - - - 4
. E I @ | .
- A 0.0 0.0 0.0 0.0 -
-y -3
3 3
£ £
E H
Manual Trigger
up 20000 ps Up up 100 ps
-
Tlhom [ 0w own O -
A |5 sims 50.0 # steps 50.0 # steps 50.0
Mode |Frequency Sweepwit | Mode  [FrequencySwespro v|  Mede  [Frequency Sweepno v ttise  [Frequency swezp o x|
DAC Current DAC Current DAC Current DAC Current
& Ful C 12 @ Full C 12 @ Ful C 12 & Full 12
Sl e 1/4 18 © 1s 18 © 1a 18 14 18

=lolx]

Signal Path 2
- Power Settings &
3

25% 50/% s0% | 8

2 ’ : ’ N

z z 2

z : E

g : : o

g

z z z S

= - = g

B N .| g

i 2 SN

iz -& & |8

-2 % N S

-] -i ‘& | g

o Iz = 2
Amplitude Control Source g
Wiperl || >

. amplifier Enable
[l &F Channels 142 Enable

[ 7 chennels 344 Enable

Sync Data Settings

Analog Sync Output Source A
ImageAnalogh d

Analog Sync Output Source B
Imagefnalogs -
Digital Sync Qutput Source
ImageDigital -

(Manual trigger )

e For external control using 5V compatible logic, the Manual Trigger button must be deselected

(= Red).

The sweep is then initiated by toggling the profile inputs (P0..3) on connector J7 .

It is not controlled from the SMA inputs J10 and J11

Each channel has a specific profile input.

Connector, pin

Profile input

iMS4- output

J8, pin 3

PO

Sweep output J1

J8, pin4

P1

Sweep output J2

J8, pin 5

P2

Sweep output J3

J8, pin 6

P3

Sweep output J4

Unless requested at time of order, the default iMS4 interface for external digital signals is opto-isolated.
A dedicated 5V supply is required on connector J7 or J8

To exit Ramp mode and return to Image Mode or Tone Buffer Mode, ‘hit’ the large square On/Off
button (upper right) and ensure colour = red
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Example 4: Calibration Mode

Use internal amplitude control, Wiper 1.
Apply caution with initial power settings.
Set slider of AO centre freq e.g. 80MHz
External Amplifier connected to J5

1: Set power level limits

Signal Path -qx g
In this example —  Power Settings E_'
L 400%  300% 0% $

DDS power = 40% H
=
®
g
Amplitude Control Source is Wiper-1 5 g 5 =
Wiper 1 setting = 30% & L8 2 | 5
= a1 i i
[=] a =1 =

. . o S =

Rev-C, the equivalent settings are 5 0
- - - - 3
Ch1 = Ch2 = Ch3 =Ch4 = 30% Amplitudefiontrol Source o
[Wfperl - i
=
=2

. Amplifier Enable
. RF Channels 1+2 Enable
. RF Channels 3+4 Enable

Sync Data Settings
Analog Sync Output Source A

[ImageAna log A & ]
2: Enable amplifier Analog Sync Output Source B
[ImageAnangB "]

Digital Sync Qutput Source

[ImageDigitai = ]
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3: Select Calibration tab

Adjust sliders as required

h2 Phase (deg)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
1 nnan

Ch3 Freq
0

[=1

TO 0O 0D 000D 000000000000

[

C

Signal | Calibration v R X

Powsl g01 M 502 % 00 d
401

Amplit

e

Sync [
Ana

mage
a

1=

C
log
Imag
nalog
Image
gital

(=)

Frequency
Amplitude

Phase

Click the large RED button to activate . This will change to Green.

Click again to disable. It will toggle back to RED.

ucnesuadwoy  ucneinbyuo) Jade|ld  uoneigiE)

ISOME;}))

This mode is used to create a Compensation LUTs for use with Image Mode or Tone Buffer Mode .
Please refer to app note ‘iMS4 Compensation LUT Guide (rev-X) .pdf’
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Pin outs
(XT_ = External, OC_ = Opto coupled, A_ = analog)

J8, 25-way micro-D connector

25W_microD
P2
o o 4 OC GPI2
o XT REF IN
o 5
o XT PO
o 6 OC_GPI1
o XT P1
o 7
o XT P2
° 3 0C_GPo2
o XT P3
° 9
o oC GPi3
° 0 OC_GPOI
fe OC_GPl4
o ! B>5V_iso
o o OC RST
o o RFMOD2
© o RFMODI
o Reordered to match output channels
o RFEMOD4
o o RFMOD2
\
& =
J7, 44-way High Density D-type
Pl
CDN
3 > CDP
: ccp
3 CCN
4 CBN
3 CBP
g CAP
7 XT ENC A N
i 0C GPO4
¢ 0C_GPO3
10
[ —
- i ' A FRQ
T'_\ 13 AUX_ADC2 AFRQ |
= AUX_ADCI
™2 Ol s
o o
o
o o
o g o }f’ 0C SDOR3
o o
oo |1 0C SDORS
o
o o 3 <
00 |} >V 0C SDORII
e %0 |3 ]
o 2 o |5 0C GPI6
n
o o
A cie e oc Gpis
a [a] a 25
L . AUX DAC O
o T 2
EE 2 A AMP AAMP |
L — % 1
30 ||I-
, 0C SDOR2
HD-44 FE R/A 3] OC_SDORI
% OC_SDOR0
34 OC SDORY
o OC_SDORI0
5 OC_GPIS
'1‘;‘ 0C_GPI7
2 OC_SDOR4
» OC_SDORS
= OC_SDOR6
i C_SDORT
2 Laser 24V
5 2 Laser Bit
z M Laser Gnd
"
2

&
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J8, 25way micro-D connector

Main connection for external control signals

(Micro-D to full size D-type converter cable available).

W\
ISOMET

Connector Type 25way micro-D
Ident J8

_Signal Signal Type Description Alternate use Pin
Designation
RFmod4 In Analog, 0-10V External amplitude control for RF4 12
A Rtn Analog Analog return 24
RFmod3 In Analog, 0-10V External amplitude control for RF3 13
A Rtn Analog Analog return 25
RFmod2 In Analog, 0-10V External amplitude control for RF2 10
A Rtn Analog Analog return 22
RFmod1 In Analog, 0-10V External amplitude control for RF1 11
A Rtn Analog Analog return 23
RST In Opto isolated logic Reset 9
REF _IN In Opto isolated logic Reference Frequency (Optional) 2
GP I1 In Opto isolated logic Async general purpose input LTB location/address, bit4 16
GP 12 In Opto isolated logic Async general purpose input LTB location/address, bit5 14
GP I3 In Opto isolated logic Async general purpose input LTB location/address, bit6 7
GP 14 In Opto isolated logic Async general purpose input LTB location/address, bit7 8
GP O1 Out Opto isolated logic Async general purpose output 20
GP 02 Out Opto isolated logic Async general purpose output 18
D _Rin DC isolated OV / signal return input oV 17
PO In Opto isolated logic Profile select, bit0 LTB location/address, bit0 3
P1 In Opto isolated logic Profile select, bit1 LTB location/address, bit1 4
P2 In Opto isolated logic Profile select, bit2 LTB location/address, bit2 5
P3 In Opto isolated logic Profile select, bit3 LTB location/address, bit3 6
D _Rtn DC isolated OV / signal return input ov 1
D _Rin DC isolated OV / signal return input oV 15
5V _iso DC Isolated 5V DC supply input 5V output, 10mA 19
5V _iso DC Isolated 5V DC supply input 5V output, 10mA 21
D _Rtn DC isolated OV / signal return input ov 17
Notes: Key:

Logic =5V TTL or 5V CMOS

GP = General Purpose

Drive inputs with 5V compatible logic, capable of 16mA sink.
Internal 220R pull up to 5V _iso

LTB = Local Tone Buffer

Open collector outputs with internal 1Kohm pull-up to 5V _iso

Note: Untermimnated opto-isolated logic inputs are pulled high
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J7, 44way high density-D connector

Connection for auxiliary 1-O signals

W\
ISOMET

Connector Type 44way HD-D
Ident J7

_Signal Signal Type Description Alternate use Pin

. _Designation
SDORO Out Opto isolated logic Synchronous-Digital Output bit0 33
SDOR1 Out Opto isolated logic Sync-Digital Output bit1 32
SDOR2 Out Opto isolated logic Sync-Digital Output bit2 31
SDOR3 Out Opto isolated logic Sync-Digital Output bit3 17
SDOR4 Out Opto isolated logic Sync-Digital Output bit4 38
SDOR5 Out Opto isolated logic Sync-Digital Output bit5 39
SDOR6 Out Opto isolated logic Sync-Digital Output bité 40
SDORY7 Out Opto isolated logic Sync-Digital Output bit7 41
SDORS8 Out Opto isolated logic Sync-Digital Output bit8 19
SDOR9 Out Opto isolated logic Sync-Digital Output bit9 34
SDOR10 Out Opto isolated logic Sync-Digital Output bit10 35
SDOR11 Out Opto isolated logic Sync-Digital Output bit11 21
D _Rin Out isolated OV / signal return input oV 26
ENC D N In Differential 5V logic Encoder Input N, Channel D 1
ENC D P In Differential 5V logic Encoder Input P 2
ENC C P In Differential 5V logic Encoder Input P, Channel C 3
ENC C N In Differential 5V logic Encoder Input N 4
ENC B N In Differential 5V logic Encoder Input N, Channel B 5
ENC B P In Differential 5V logic Encoder Input P 6
ENC A P In Differential 5V logic Encoder Input P, Channel A 7
ENC A N In Differential 5V logic Encoder Input N 8
D _Rin In (5V_iso supply req'd) i isolated OV / signal return input oV 16
GP 15 In Opto isolated logic Asynchronous GP logic input 25
GP 16 In Opto isolated logic Async GP input 23
GP I7 In Opto isolated logic Async GP input 37
GP 18 In Opto isolated logic Async GP input 36
GP O3 Out Opto isolated logic Async GP logic output 9
GP 04 Out Opto isolated logic Async GP output 10
D _Rtn Out isolated OV / signal return input 24
24V laser In PLC Laser Opto-Supply 42
Laser Bit Out PLC Laser Opto relay bit Tr/Tf < 50usec) 43
Gnd_laser In PLC Laser Opto-Gnd 44
AOUT Frq Out Analog 8-bit analog representation of Image freq 13
AOUT _Amp Out Analog 8-bit analog equivalent of Image amplitude 28
A Rtn Out Analog Analog return 30
AOUT DAC Out Analog GP 12-bit DAC analog output. 27
A Rtn Out Analog Analog return 29
Aux ADC1 In Analog GP Analog input to a 12-bit ADC (0 to 10V). 15
A Rtn In Analog Analog return 11
Aux ADC2 In Analog GP Analog input to a 12-bit ADC (0 to 10V). 14
A Rtn In Analog Analog return 12
5V _iso DC Isolated 5V DC supply input 5V output, 10mA 22
5V _iso DC Isolated 5V DC supply input 5V output, 10mA 20
D _Rtn DC isolated OV / signal return input oV 18
Notes: Key:

Logic =5V TTL or 5V CMOS

GP = General Purpose

Drive inputs with 5V compatible logic, capable of 16mA sink.
Internal 220R pull up to 5V _iso

Open collector outputs with internal 1Kohm pull-up to 5V _iso
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Other Connectors

ISOME;})>

Connector Type see table
Ident see table
_Signal Signal Type Description Connector Ident Pin
. _Designation
Communication
Ethernet In/Out Logic GbE RJ45
USB Serial In/Out Logic USB Il / USBIII B-type -
RX-P In Logic RS422 receive+ 9-way D J12 2
RX-N In Logic RS422 receive- 9-way D J12 1
TX-P Out Logic RS422 transmit+ 9-way D J12 7
TX-N Out Logic RS422 transmit- 9-way D J12 6
Rtn Gnd Sig Rtn 9-way D J12 5
DC Supply
Vdc DC DC-In Supply 15V -24V dc, <0.4A 3w TINI-Q 1
oV DC-In 3w TINI-Q 2
SMA Coax Connections
Gate In Logic Enable power amplifiers via J5 SMA coaxial J9 Centre
Rtn Gnd Sig Rtn Outer
Trigger In Logic Trigger Image Data Output SMA coaxial J10 Centre
Rtn Gnd Sig Rtn Outer
Clock In Logic Clock Image Data SMA coaxial J11 Centre
Rtn Gnd Sig Rtn Outer
Cho Analog RF RF1 frequency output, 50Q SMA coaxial J1 Centre
Rtn Gnd Sig Rtn Outer
Ch1 Analog RF RF2 frequency output, 50Q SMA coaxial J2 Centre
Rtn Gnd Sig Rtn Outer
Ch2 Analog RF RF3 frequency output, 50Q SMA coaxial J3 Centre
Rtn Gnd Sig Rtn Outer
Ch3 Analog RF RF4 frequency output, 50Q SMA coaxial J4 Centre
Rtn Gnd Sig Rtn Outer
J5 Power Amp Control *
5V_RFA In Opto supply from connected PA 15w-HD D J5 1
5V_RFA In Opto supply from connected PA 15w-HD D J5 10
0V_RFA In Opto 0V from connected PA 15w-HD D J5 4
0V_RFA In Opto 0V from connected PA 15w-HD D J5 7
SCL_RFA TX 10 Opto isolated logic i 12C Clock TX 15w-HD D J5 2
SCL_RFA RX Opto isolated logic 12C Clock RX 15w-HD D J5 3
SDA RFA TY 10 Opto isolated logic i 12C Data_TY 15w-HD D J5 5
SDA RFA RY Opto isolated logic i 12C Data_RY 15w-HD D J5 6
EXT-CONVST Out Opto isolated logic Start ADC conversion 15w-HD D J5 8
-EXT_GATE Out Opto isolated logic Enable connected amplifier 15w-HD D J5 9
EXT-BSY In Opto isolated logic ADC conversion busy 15w-HD D J5 11
EXT-INT_MON In Opto isolated logic Interlocks valid monitor 15w-HD D J5 12
* Applies only when signals supported by connected PA
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5V logic

Gate 19 Only required if RF amplifer connected to iMS4 output J5

External TRIG 110 [

External Clock J11 |—| |—| |—| |—| |—|

Image Mode | . . . |
. Freq Point 1 Freq Point 2 Freq Point LAST

Output frequency points | |

Sync Output 17 | SyncO 1 | SyncO 2 | SyncO Last |

® ® )
Ja @ &
B{al,
= iMS4-P Bo |
o 7 & El5
= B
- J1 y ‘E‘
~— _

186,2
166

1
68

2
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