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Using the Image File Generator Software

The scan angle and efficiency of a besteered AO deflector depends on the frequency, amplitude,

and phase of the RF driver signal. The soagie is determined by the frequency. For a beam steered

AO deflectorthese have 2 or more RF inputs per axis) the phase between the RF inputs must be set
correctly for optimum efficiency. The phase value depends on the frequerenyelengthandthe

AOd& A Iy @ C2NJ aAYLX AOAGEeT GKS !'h RSaAday FI O02N&
t KIasS |/ 2y fgilreis/piodided witk thedach model The amplitude value controls the

intensity of the scanned laser beam.

The iIHHS! synthesizer canate up to 1 millionpoints. Each point contairfeequency, amplitude,
and phase data Asetof pointsis calledanimage. For an-X scanner, the Ima@® can be a circle
or square outline, spiral, solid shagesingle poinetc. Many imagesan be prgrammed,
downloaded andhen output as required

We supplyt 2 A Y R2 ¢ & ImhgnBRieBhiderstor (version 1.2.0.102)p ¢ KA a LINRPINI Y Syl
Images to be generated or importeldii 1 $a NXIFt dall é FTNBIdSyoOe oI f dzf
the data format reqired by the DDS synthesiagithin the iHH$A. This softwarghen calculateghe

correct phase value and amplitude weighting

The Imagd-ileGenerator software cannot generat®mplexfrequency patterns directly e.g. spiral
shape However it is possibl® use(say) an ¥cel spreadshedb generate Frequency values and
thenimport these intolmageFile Generatorsoftware.

Theexample below illustrates the processing three image<Circle Vertical lineand Horizontal
line. Lines are generated using frequency valaakulated usinghe inbuilt function generator. The
circledatauses imported frequency values.

1: Qeate one or more ImagEiles

PressCreate Image Filand enter file name
EacHfile will containone or manyimages

”bﬁ Isomet Image File Generator [New Project] H@M
| File
image Fies in Project Image Fie Details
Description
mage Fie #Images Image Fie Name g E
- Descrp
_WFirst Image Set 0 Created 09/06/2015 12:27:30
) Second Image Set 0
Modfied 09/06/2015 12:27:30
Author Mike
*§) Create New Image File (=] E
Enter New Image File Name:
Third Image Set]
( oK ] Cancel Image Trigger
[ Create Image Fie | [
I Fil
[ Delete Image File | ot s W -
W
I Import Image File | 'SOME ’ »
\ Export image Fie J iHHS Image File Generator v1.2.0.12 I
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We now need to generafamport the Imagedatafor eachimageFile
Highlightthe desiredimageFilee.g.First Image Set

Presdmage Editorbutton.

This opens a second window. Note the Tools tab, top left.

2: Set the DisplayedJnits

Using the Tools talselect Tools > Display Preferences

For this exampleselectHex, MHz, % and Degreas shown below

[C] Select / Deselect Al

Syne Digital Output Stye:

@ Level © Pused

Tool
i Image Name Index. # Poirts Channel 0| Chiannel 1 | Channel 2 | Chianel 3
pariam] {1 20 Syne Control Data
Display Preferences =] No Sync Data .
Syne Cortrol View
Syrc Data {decimal)  Freauency (decimal) _Ampliude (decimal) _Phase (decimal) =
Hexadecimal - il
» o 0 [ E
|
Frequency View 2|0 o o o M
_— 3 o o 0 [
-
4 o o 0 []
Ampltude View 2 i o 0
Percert . 6 o o 0 [
7 o ] 0 [
———|  Phase View - s o [ 0 [
< v
Degrees - 9 o o 0 [
0 |0 o 0 [
[— . n 5 . >
Nare of PR 00 Nabor ot Chamnee o e 1o o o 0
max 1,000,000 (4 cha) 1 |0 o o 0
max 2,000.000 (2 chan) Apply Delay to Sync Digtal Out Bits: 5 0 0 0 o
Oe b+ [Os 16 [0 0 0 0
(=R s s 17 [0 o 0 [
02 be 10 18 |0 o 0 [
b3 B7 Bn 19 |0 0 0 []
[] o 0 [
[} o 0 [
[} o 0 [
[] ] 0 0
[} o 0 [

PresgOKto update and ®re selection

3: Create one or more Images

SelectCreate New Image
Enter a mmefor the first image e.g.Patternl

Tools
Image Name Index # Poirts Channel 0 | Channel 1 | Channel 2 | Channel 3
Bt o 2 Sy Control Data
= - e
Syne Data (hex) Frequency (Hz) Ampitude (%) Phase (degrees)
 EE— o o
2 | md0n [T 000 0.00
3|00 000 000 000
4 o000 000 000 000
5 | m00 [T 000 0.00
6 | o000 000 000 000
7 o000 000 000 000
0 || 8 e [T 000 0.00
9 | m00 000 000 000
( Create New Imzge ] [ Move Up ]| 10 |oo0 000 000 0.00
[ Delete Image ] Move Down ] | ooon ooo 000 000
120000 000 000 000
Number of Chamnels (1-4) 4 = 13| 0000 000 000 000
14| 0000 [T 000 0.00
Apply Delay to Syne Digtal Out Bits: 15 | B000 000 000 000
Oo 04 Os 16 | 0000 000 000 0.00
01 Os Os 17| 000 000 000 000
H2 He ©Dw 18 | 0000 000 000 000
{3 H7 B@n 19 | 0000 000 000 0.00
20 |&000 000 000 0.00
[T] Select / Deselect Al
Sync Dighal Output St
@ Level © Pulsed
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Repeated to create Pattern2 and Pattern3

3.1 Enter Image Data

HighlightPatternl

/SO/V/ET‘\)>

EnterNumber of Gannels using pull down box. (For an XY AOD enter}4
EnterNumberof Points (For clarityJess than 25 pointare usedn the examples)

%) Image Editor

Tools

e

Image Name

e |

Index. # Paints

( Create New Inage ) Move Up

J

(
(

Maove Down

Mumber of Channels (1-4y  [4 &

Apply Delay to Syne Digtal Out Bits:

Oo o4 Os
o+ bs B9
02 Os (=R}
bs @7 O

[7] Select / Deselect Al

‘Syne Digital Output Style:
© Level *) Puised

Channel 0 | Channel 1 | Channel 2 | Channel 3|

[

Sync Cortrol Data
No Syne Data

Sync Data (decimal)

Frequency (decimal)  Ampitude {decimal)
[]

Phase (decimal)

For Patternl, we will impofrequency data from &preadsheethat generates a circle pattern for

X-Y AO deflector.

SeleciTools>mport Data

Navigate to the required Spreadsheet us@genbutton
Select the desired Worksheet tab of the Spreadsheet using the pull Wavksheet

For an XY AOD,

Frequency values for Ch&h= Chari
Frequency values for Chah= Char8

Uncheckhe Interleave Channeldox

SelectChan 0 tab

CheckFrequencyboxonly

Input the spreadsheet cell reference for the first frequency value (Egll Q2)

Set theNumber of Rows to Impor{(in this example 20)
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HE92--= . "
Home | Insert  Pagelayout  Formulas  Data  Review  View
- 3} cut Calibri 11 e AT = g%] e SiwrapTedt
23 Copy -
Paste e —— B 7 U~ - A EE= 5 Merge & Cent
Clipboard & Font G Alignment
U Chameld] G @ G e =$B32+(38%3/2712)
C:\Users\Mike"\Dropbox\Excel_AQ\Spiral-Circle HalfCirc Sp xdax Open Syme Cortrol A | B & o [p] a I R | i
o smen| L A9D Point Frg-X [Chan0,1) Fra-Y (Chan1,2)
Workshest  Cicle - 2 |Fe 110 MHz 1 130,000 110,000
| 3 |sw 40 MHz 2 129021 116.180
Worksheet Data Syne D IAmp 100 % 3 126.180 121756
Interleave Channels n Channels in Image: Starting Channel Offset b1 MDD | 5 | 4 121756 126.180
2 eow | & |Points 20 5 116.180 129,021
a0l G| GanZ (a3 3 |pow || 7 Step 1 6 110,000 130000
T T F—— 4 zoo | 8 lincr 0.31416 7 103820 129021
SmcDsta Al Deomd o+ Phsse Al Deomd = 5 [eom |[2 ] 8 98244 126.180
—_— S i {10 ) 93820 121756
Frequency 12 MHz v [ Ampitude Al Decimal B 6 o000 || B 10 s0979) 116180
7800 145 cire 528319 1 90000 110,000
| —— | ; S
LA 110.000 9 |eooo || 14] 13 93.820 98.244,
20§ 116180 0 |Goo0 || 15| 14 98.244 93.820]
3 (12176 1 [eono || 26 15 103820 30979
4 [126180 H o [oom |27 16 110,000 20.000
5 129021 5 loow 122 17 116.180 20979
5 T w oo 122 18 121756 93.820
+ T s E 19 126180 98.244
21 20 129021 103.820
8 [126.180 16 |mono IF-=1 —
g 0000
0000
0000
0000
20 Number of Rows to mport (Max 1026)
Mppend / Insert instead of Overwrite

Repeat all channels

Chan 0 = Chan Ejrst Celk Q2
Chan 2 = Chan Bjrst Celk R2

Click Channel tabs in main window to cheakues

PresgOKto update and store
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4: Phasevalues

Next step is to calculate theoretical Phase valef®r frequency

Note: The phasgalues are only correct IF the AOD Bragg angles have been adjusted at the Bragg
Angle Frequency display below. This value is set by the user.

Initial Laser alignment is described in a separate document.

SelectTools>Beam Steering AOD Phase Qdddor

Too
Beam Steering AOD Phase Calculator 5] |#Poirts
20 Syne Contrel Data
Brogg Angle Frequency 10 Wz No Syme Date =
ez 03 - Syrc Data ) Frequency (WHz) Ponpitce () Prise (degrees)
A0 Crystal Materel v EE [ 2001
2 [oo00 12902 [ 32603
AOD Geometic Constant 1529 3+ om0 s 00 i
Dual s XY Scarning (4-channel mages o) 4| 000 12176 [ 14018
5 (o000 11618 [ 35005
(e A =) 6 [oo00 11000 ) 35998
7 [odn 10382 [ 628
‘ . u ] s Jmom 824 [ 1556
) ) ) 2101
[ Croate New Image ] [ Move Lp J | 10 e 3038 [ 2395
[ —— I [ P [ D 000 ) 2450
12 | o000 058 ) 285
Number o Poirts 2 Nurber of Crianmels (1-4y 4 = 13 |edo0 a8 [ 2101
:gf‘.mmp (4chan) 14 | 000 3824 0.00 1598
mx 2,000,000 (2 chan) Aoply Delay to Sync Digtal Out Bits 15 | Boo 10382 00 see
Oo e Os 16| GO0 110.00 0.0 359.98
[wh bs =k 17| B000 11618 000 350.05
H2 He Hu 18 |o000 12176 ) 2018
B3 H7 Bn 19 |m000 12618 [ 3172
20 |00 12902 000 32603
[C] Select / Deselect Al
Syme Digtsl Output Stie
© Level © Pulsed

Input Bragg AngleFrequency(Usuallyset atthe AOD centre frequen¢f10MH2

Input Laser Wavelengtt{355nm)

SelectAO Crystal Material(a-Quartz)

Input AOD Geometric ConstanfThe value 0fl.9298is correct for the D134X¥aQ110Q

Checkhe Dual Axis XY Scanningdpox
Chan 0 and Chan 2 walwayshave zero phase valu¢sr 360 deg)

Chan 1 and Chan 3 wsthowfrequency dependent phase valsie

If frequency values are subsequently changed, the Phase calculator must be run again
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5: Amplitude values

The final RF amplitude is controlled by a combination of 3 methods described in the illustration
below.

Dynamic External [>—AN—y
Modulation

(Software Slider LVL_O or LVL_ 1)

Mod_G >—AAA L
[ o
Static Power Level Set i )
| Lw\fj}

(=

Static,Global

Power Level Set
(Software Slider LVL_D)

®
o | [

Limit

MIXER
level

Digital_Pot_Control
7
oA XA——0

Select: Software Level Control
or External Modulation

Select 2C

Chl

FPGA SPI DDS ®
4-chanl o o
SDRAM [ Ch2 %

Image File @ IMAGE RF Mixer
Amplitude Data data
uController l—CiI}

usB I

RF Output
D5

The Image data defines the fundamental value.
For initial operation, this isetat aconstant valudor all frequencies

[At a later stage during fine tuning and calibration of the system, these amplitude valudsemay
adjusteddepending on the frequency. This is one methwith the aid of anoptical power meter,
to optimize the uniformity across the-Xscan field ]

Topre-set amplitude to 75% maximum, all channels

SelectTools>Function Generator
Functionpull down selectLinear Interpolation
Applied topull downselectAmplitude
Check bogs Ch 0, Ch 1, ChahdCh 3
SetParameters
Starting Value75 %
Endingvalue 75%
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Tools

/SO/V/ET‘\)>

image Name Index #Faints Channel 0 [ Channel 1 | Charnei 2| Channet 3
Pattem1 o 20 Sync Control Data
No Sync Data -
Function Generator [=]
Sync Data (hex) Frequency (MHz) Amplitude (%) Phase (degress)
Function »i 110.00 7498 5358
e —— S 2 |oan 11618 7498 35005
3 o000 121.76 7498 4018
Appliedto;  Ampliude - + [oan 12618 7498 a2
5 o000 129,02 498 2803
Moo Mot Fhz @3
6 |e000 130.00 7498 2401
Parameters 7 |ed00 129.02 7498 2603
! | I — g |od00 126.18 7498 33172
gl Stating Valoe 75 % E v
9 o000 12176 7498 4018
Encholiaks s - ove Up 10 |0c000 116.18 7498 350,05
i 11 |ec000 11000 7498 35998
€ Down
12 |ed000 102.82 7498 288
Nur 1y @ 13 o000 5824 7498 15,98
m
o 14 o000 5382 7498 2101
1 R 15 | D00 90.98 7498 2395
Descr =] 16 |a<000 90.00 7498 2490
No Dx wk] 17 | nen0 90.98 7498 2385
Foirt R
o renas [ 10 18 |ed00 9382 7498 2101
Fom 1 = To [& BN 19 o000 5824 7498 15,98
2 [ed00 103.82 7498 888
A
P oA PO
Level @ Pused

Point Range

Different sections of the image may peogrammedwith different amplitude values by changing the
ToandFrompoints. For this exampleve set the amplitude to be the same for all points of the image
Thus:
From1 To 20

PresOKto save and exiPattern 1

6: HighlightPattern2

For Pattern2, we will use the-ouilt function generator to create a vertical line midway along the X

axis.

1 Y-axis(scans)

SelectTools>Function Generator

Functionpull down, selecLinear Interpolation Functon
Applied topull down selecErequency Linear rerpizton -
Check boxe<h 2andCh 3only opied o Frecuency -
SetParameters oo Dot Moz Bl
Starting Value90 MHz Porameters
EndingVaIue 130MHz Starting Value 90 MHz
Ending Value 130 MHz
Paint Range:
Fom [1 = To |21 =
!

Function Generator i —
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Function Generator

1 X-AXxis(static) Fancton T
SeleciTools>Function Generator Urear Fiepletor .
Functionpull down, select.inearinterpolation Popiedts: |Froquency .
Applied topull down selecErequency G0 Mot Aoz Do
Check boxe<Zh OandCh lonly Parametes
SetParameters SatngVeke 110 Wt
Starting Valuel10 MHz S e
Endingvalue 110MHz
Paint Range
0K Cancel

Phasevalues, repeat step 4: above
Amplitude values, repeat step 5: above

Pres9OKto save and exit Pattern 2

7: HighlightPattern3

For Pattern3, we will use the-ouilt function generator to create a horizontal line midway up the
Y-axis.

1 Y-axis(static)

SelectTools>Function Generator
Functionpull down, select.inearinterpolation
Applied topull down selecErequency
Check boxesCh 2andCh 3only

SetParameters
Starting Valuel10MHz
Endingvalue 110MHz

1 X-Axis(scans)
SelectTools>Function Generator
Functionpull down, selectinear Interpolation
Applied topull down selecErequency
Check boxesCh 0andCh lonly
SetParameters
Starting Value90 MHz
Endingvalue 130MHz

Phasevalues, repeat step 4: above
Amplitude values, repeat step 5: above

Pres9OKto save and exit Pattern 3
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8: Sync ContrdData

The iHHS! can outputdigital and analog signals synchronously with the frequency datjaut on
any of the 4 channelsThis is theSync Control Datandcan be used to synchronize external
equipment.

In the standard iHH8, there are &ynchronousligital outputsignas. Each can be set
independentlyli 2 2 dziHighdzii dLdwé & & ATHeyebutputs mayalsobe delayed by a
predeterminedperiod after thefrequencydatahaschanged. This delay option is applied to
individual bits selectetly the user.

The digial outputs can set tgive anoutput Levelor Pulsed per data clock (Internal or External)
This is a global setting for all synchronous digital outputs.

Level= Constant level for the entire clock period
Pulsed= High level Pgk at ¥ clock period

Typically the Sync control data is set on Channel 0 only
HighlightChannel Gab

Sync Control Datpull down, selecSync Digital output

# Points Channel 0 | Channel 1 | Channel 2 | Channel 3

2 Syne Control Data

Sync Data hex) Frequency (MHz) Ampitude (2) Phas
v N o 7498 000
2 [0 129,02 7498 000
3 | o000 126,18 7498 000
4 |00 12176 7498 000
5 | oa0o 116,18 7498 000
&

<000 110.00 7498 0.00
7 | <000 103.82 74398 0.00
8 | <000 9824 74398 0.00
9 | <000 93.82 74398 0.00

b

SelectTools>Function Generator
Functionpull down, selectinear Interpolation
Applied topull down selecBync Data
Check boxCh Oonly

We will set for a pulse to be generated on all 8 outputs at every point of the image

SetParameters
Starting ValueOFFhex
Endingvalue OFFhex
Check thePulsedradio button
(Pulse width= 1usec)

Digital outputs are available on Connector J6
SDIO bit0 = pinl8 SDIO bitl = pinl7
SDIO bit2 = pinl6 SDIO bit3 = pinl5
SDIO bit4 = pin14 SDIO bit5 = pinl13
SDIO bit6 = pinl2 SDIO bit7 = pinll
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We will also @t to haveadelay applied tdour of the lower bits (outputs)
The delay value is set latigrthis procedure

Checkthe boxesApply Delay to Sync Digital Out Bit§, 1, 2, 3

1l b |

ew Image Move Up ]

J [
—— ] T ]

20 Number of Charnels (1-4): 4 |2

ian)
ian) Apply Delay to Sync Digital Out Bits:

o = s
1 Bs B9
o2 =l3 [ 10
&3 m7 11

[] Select / Deselect Al

Sync Digital Output Style:

O Level @ Pulsed

10



