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Getting the System up and Running

ZX-1 mini PMS

The following diagrams show the cable connecticgtsessary to correctly setup your
ZX-1 mini PMS system running Windows 98.

(If your system was only supplied with a BNC to BNfGd USB cable please refer to
the section titled USB Interface Connections.)

Where possible, lock connectors in place securglygueither the thumbscrews or a
small flat bladed screwdriver. Incorrect connecsiomay seriously damage the computer
and the ZX-1 mini PMS system.

Check to ensure that the computer voltage switgls set to the correct AC
supply voltage.

Figure 1.

The ZX-1 mini PMS system and the computer moniteraato ranging and do
not require adjustment.

Connect the plug on the mouse to the socket oretireof the computdR).
Connect the plug on the computer keyboard to tbketan the rear of the
computer(3)

Connect the USB Cable from the USB port on theterito the USB port on the
computer(4)
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Figure 2.

Connect the 15 way high density D-Type plug from tfonitor to the 15 way
high density D-Type socket on the top of céylon the rear of the computer.

Connections for the ZX-1 mini PMS interface cable as follows:

Connect the BNC connector with the red sleevintgpéobottom connector on card
(6) on the rear of the computer.

Connect the 37-way socket to the 37 way D-Type fbegledA/D (8) on the rear
of the computer. Connect the 37 way plug to thev8y D-Type socket labeled
I/O (7) on the rear of the computer.

1| Rescarch Lump"aﬁED
Lovin Interferomeler
Wi o 4 Ghe

SE DR

Figure 3.

Connect the BNC plug, to the BNC socket labalidEO-1 OUTPUT (9)
on the rear of the ZX-1 mini PMS.
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Connect the 15 way D-Type plug to the socket labBNG ERFACE (10)on
the rear of the ZX-1 mini PMS.

Double check that all connections have been madeatty and are secure.

Connect power cables to the ZX-1 mini PMS, proceSéGA monitor and
the printer.

USB Interface Connections

Due to continuing product development, DORC hasamadjor improvements to
simplify the connections necessary to set up thelaXini PMS system.

USB Cable

Connection
to Monitor

BNC Video
Connection

Figure 4. USB Connections.
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Connect the one end of the supplied USB cabledadhr of the computer and the
other end into the USB Interface Box. Connect tldew cable between the
framegrabber on the rear of the computer and th€ Bixtput labeled Video-1
output on the rear of the ZX-1 mini.

Connect the 15 way D-Type connector to the 15 waylpbeled Interface on the
ZX-1 mini and securely fasten using the 2 screw

Please note that the connection for the monitoukshiee made as shown in figure
4 and not as notated by the Micron color code.

6 — =
‘ I ‘ (Direct Optical Research Company () zx_' M""

WWW.D0RC.COM  ....cnr

AC INPUT
85-264V.

A7-63Hz

AC FU! St
e i i) 15 Way D Type

Video

Connection /
UsB

“\ — Interface

Connector

Figure 5. ZX-1 Mini PMS and ngBthterface Box Connetionsv.h:'“ ;

Turn on the power switch for the ZX-1 mini PMS, &eesor, VGA monitor and the
printer. Assuming everything is connected correctig computer should
automatically boot up and start the DORC PMS pnaogi&a connector was left in
the ZX-1, and the reReference Outor Inspect Modebutton on the ZX-1 mini PMS
front panel is illuminated, an image similar touig 6 should be obtained. In the
event that no connector is inserted, the image @fréee screen will remain blank.
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Figure 6.
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Making a measurement

Making a measurement on a PC (Physical Contact) negtor

Performing measurements on a ZX-1 PMS system issieiple. By following this
procedure, a measurement can be performed verklguaiod easily.

Before making a measurement the operator shouldedtfe type of connector to be
measured i.e. PC or APC, the name of the sampteqdiild be a work order
number), and a folder and filename where the resuilt be stored. All this
information can be entered using the pull down nséiile andType as shown in
figure 7.

Ei%7 Edit Mode Type Yiew MT Tools
Hpen... Ctrl+0
Sawe Setup...

Sawve As.

Save Scresn As.

Print Screen

Sawe Array As * CSY

History File ...

Sample Mame

Delete Current History Recaord

Add comment to OCHistory Report

1 CADORCV\RESULTEV2 3652535

2 CADORCY, A2365295 WAFlate

3 CADORCY, MWAPEX CAL 2385235

4 CADORC, ANCHUCK TEST 2365245

Exit

Figure 7.

To change the sample name, seleciSample Namefrom the pull-down menu. The
following dialog box will be displayed.

Sample MName

Sample Mame: ID:::ru:

k. I Cancel |

Figure 8.
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Type in the sample name and sel@é&t. This will be displayed with the results.

To select the sample type, PC in this case, sé&igm from the top menu bar and
then checkC as figure 9.

Type, Yiew MT
B

APT.

Flat...

ARG

FFiC...

AEFC...

GlassFerrule

Figure 9.

To choose a file name and location to store thesoreanent results, selddtstory
File from theFile pull-down menu. A dialog box will be displayed shog the
present History path and file name as shown inrédi0.

History File x|

IC:\DORC\,RESULTS\ZM 081100 1126.C5Y

Change | Cancel |

Figure 10.

To define a new file name or path, select the Hyskale button. This will then display
the Open dialog box as shown in figure 11.

Open

Loak jr: I 5 Results

F8,] (CReportData ) Z¢1 092595 1332
Fa] 741 082495 1205 5] 241 092595 1341
51711 082495 1206 385)241 092895 1557
55,121 092595 1427
55,121 091798 1621
55121 092595 1054

File name:  |batch 1234 Open |
File:s of twpe: IHish:nry File: [*.c5v] j Cancel |
Figure 11.
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It is now possible to choose or create a folderfdadame in which to store the
measurement results. In the example above a filerfaatch 1234” was chosen with the
file being saved in the Results folder. It is gessible to open an existing file at this
point. Any new measurement results would be autmailft appended to this file.

Once the required details have been entered skk0ipen button.

The PMS program will confirm the filename and patltorrect, select th®K button to
return to the main window.

Hiztory File

IE:‘\D ORCARESULTS batch 1234 csv

Hiztor File Cancel

i

Figure 12.

In order to make a measurement the ZX-1 mustbesiet to live video mode at
maximum magnification. If the image area is displgyanything other than live

video then click on the ica®===l to activate this mode or press the right mouse key
Press th&oom In button on the front panel of the ZX-1 until maximu

magnification is reached.

Ensure that the micrometer read out on the vari@bkage (if fitted) is set to

exactly zero degrees, or below zero degrees. Fully insertbnnector to be tested

into the fixture on the front of the ZX-1. If usirggv-groove chuck fitted with a

locking bar, ensure that the locking bar is inrtleased position before inserting the
connector. After the connector has been insertiet#, the bar to lock the connector in
position. See figures 13 and 14 for details onutbe of this type of chuck.
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Lacking bar in
unlocked position

Figure 13. Chuck In Unlocked position.

Lacking Bar In Locked
Pasition

Figure 14. Chuck In Locked position.

If no image is seen on the monitor then selectdospn mode by pressing the
Reference Outor Inspect Modebutton on the ZX-1 front panel until it is lit. She
Intensity front panel knob fully clockwise. Adjust the X aNdposition if necessary
to center the sample on the screen. Focus the samplg the Z micrometer on the

XYZ stage on the front of the ZX-1.

ZX-1 PMS5 Software Manual Version 7
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Select Interference mode by pressingRieéerence Outor Inspect Modebutton on
the ZX-1 front panel until it isot lit. Make small adjustments of the focus (2)
micrometer to obtain fringes and maximize the feimgntrast.

Enter the sample ID in the dialog box displayethatbottom of the Video screen,
labeledSample ID.

Activate the Measure LED icc LEE2_ using the left mouse key or press the right
mouse key from anywhere on the active window. TKelAwill then automatically
acquire phase-shifted data of the sample and digglaesults that are defined in the
Setup menu under the PC tab. Upon completioneofrteasurement, the screen will
display the results, along with the image seleaotdtie Auto tab that can be found in
the Setup menu. The default is the Fringe Screeshawn in figure 15.

1= PMS 4.13 — 12345 — (HF: C:\Dorc\Results\2x1 013101 0907.csv) T _ o x|

Eile Edit Mode Type View BT Tools AboutPMS.

Sarmple Type: (PC)
Physical Cortact
Sarmple Name
DORC
Sample D
128345

Fiiing Regions D/E/FIA.
260 /140 /50 /1000 urn

Fadius of Curwature:
10.08 mm
iAssyrn 310 % @603 deg)
Anes Offset
T7.62 um FAIL|
+0.442 denrees FAIL
Bieating 257 7 degrees
Fiber Heialt
Sphere -157.0 e FaIL
(IEC rain 1242 nin)

Flane _+43.6 nm PASE

Fiber Roughness:

Bnm FASE
Ra §nm PASS
Fenule Roughness:
Fa Tom PASS
Ra B nm PASS

Fiber/Epoxy Diameter.

132.0um PASS

Fhase Measurement System. \PC |Default \H\gh Res. \HF 2

ghstar| | 1@ < >0 |[Drmsa13 1230 F@TE a15am
Figure 15. Fringe Screen for A PC Connector.

Making a measurement on an APC (Angled Physical @act) connector

The Universal or V-groove Chuck is extremely vdlsanh that it can accept virtually
any 2.5mm diameter connector or ferrule for meanerg¢. However, because the
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Universal or V-groove Chuck does not contain a kieg,applicable keying adapter
plate must first be fitted before performing APCaserements. The adapter plate is
held in place by two M3 socket cap head screwsfiggdver the universal holder or
v-groove. To ensure correct alignment of the adgptege to the chuck assembly
place the adapter plate over the connector anddfienthis to the chuck assembly.
Lock the connector in place in the v-groove chuatt then insert and gently tighten
the two M3 screws, applying light downward pressurehe adapter plate. The plate
is only used to orientate the key and is not supmpthe connector; therefore it is
only necessary to tighten these screws sufficidontgnsure that the plate does not
move during insertion of a connector.

PMS.ini and PMS.ids Tl x|
MT | Angled MT | TR | white Light (MT Measurements)
PC | apc | FLaT | aFc [ wre | aFFc

Sample Type Auto | Instrument Setup | Scratch
Sample MNarme: IDORC
Sample Type —Special Cases
I~ Counterbore I £ | Pixel radius scale factor
I~ Ferrule Elank
C (AFC)  Angled Flat Connector i e Rl
- (FFC)  Flat Fiber Cleave = IWan-intuitive [EC sign reversal affiber ieight
C (AFFC) Angled Flat Fiber Cleave (iRliEetoRpiEael cnly
Enable |
I 126 Display Mask for Fiber Diameter

oK I Cancel

Figure 16.

Adjust the tilt micrometer to the expected anguiffiset. This is normally 8.0 degrees
but can be any value between 0.0 and 15.0 degreesd the operator, the tilt chuck
has a mechanical stop at approximately 8.0 deghle@s.angle greater than 8.0
degrees is required to be measured then this mieahatop can be removed. Ensure
that APC has been selected in the Sample Typeedbé¢tiup Menu as shown in figure
16 or from the pull down menu displayed in the nfARMS window as shown in
figure 17.
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Figure 17.

The exact angle reading on the tilt micrometenigred into the tilt offset box in the
menu found under the APC tab, as shown in figure 18

Figure 18.

In order to make a measurement the ZX-1 mustbesiet to live video mode at
maximum magnification. If the image area is displgyanything other than live

video then click on the ica®===l to activate this mode or press the right mouse key
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from anywhere on the active window. PressZbem In button on the front panel of
the ZX-1 until maximum magnification is reached.

If no image is seen on the monitor then selectdaospn mode by pressing the
Reference Outor Inspect Modebutton on the ZX-1 front panel until it is lit. She
Intensity front panel knob fully clockwise. Adjust the X aNdposition if necessary
to center the sample on the screen. Focus the samplg the Z micrometer on the
XYZ stage on the front of the ZX-1.

Select Interference mode by pressingRa¢erence Outor Inspect Modebutton on
the ZX-1 front panel until it isot lit. Make small adjustments of the Z micrometer to
obtain fringes and maximize the fringe contrast.

Enter the sample ID in the dialog box displayethatbottom of the Video screen if
required.

Activate the Measure LED icon using the left mouse key or pressing the right
mouse key from anywhere on the active window. TKelAvill then automatically
acquire phase-shifted data for the sample underdgsn completion of the
measurement, the screen will display the resuttisgalvith the image selected in the
Auto tab. The default image is the Fringe Scresrghown in figure 19.

Figure 19. Fringe Screen for an APC Connector
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Measuring A Ferrule Blank

A ferrule blank is defined as a ferrule with nceimtal hole. The value obtained for the
apex offset on the ferrule blank will be referentethe center of the screen. This
reference will be used until a new measurementidenwith the ferrule blank check box
not selected. The ZX-1 will measure radius of ctuxe apex offset and surface
roughness for a blank PC ferrule. It will measw@ius of curvature, apex offset, angle of
polish, key error and surface roughness for a bRPE ferrule.

If you wish to measure a ferrule blank, ensureféineile blank check box is checked in
the Sample Type tab, as displayed in figure 20.

Figure 20.

You will need to enter a password to enable thasuie and will receive a warning of the
consequences as follows.

Figure 21.
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Making Measurements On A Glass Ferrule

To make measurements on a glass ferrule it is sapeto select this option from the
type pull-down menu as shown in figure 22.

Figure 22.

During a standard measurement, the ZX-1 softwaratés and finds the center of the
fiber. This is not possible in the case of a gfasaile as the reflectance from fiber and
ferrule will be almost identical, with no highlyfileed boundary. Once selected a
warning will be given on the screen. If you areta@ierthat you want to measure a glass

ferrule select OK.

Figure 23.

The operator will be presented with three choidess activating the measure routine.
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Figure 24.

If the operator has a ceramic ferrule of the sarameter they will receive confirmation
on the screen that the center position has beesateghd

Figure 25.

If the operator selects to use the center of theescthey will receive a reminder on the
screen before the first measurement that the sodtwdl not automatically find the
center of the fiber.

Figure 26.
As an added notification that the operator is msglferrule mode, Glass is displayed in
the bottom right hand side of the status bar.

Figure 27.
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The Toolbar

The toolbar icons along the left-hand side of ttrean perform many functions. These
are enabling live video, initiating measuremenispladying results in a wide variety of
formats, changing the system setup, saving andmgiresults.

The function of each icon is described below:

Measure Red Icon

The Measure RED icon is used to initiate a standa@dsurement. Before pressing this
key, ensure that there are high contrast fringeglaisplayed on live video in the
interferometric mode. The right mouse button exestihe measurement sequence from
anywhere on the active window if the system isalsedisplaying live video.

Video Icon

The Video icon is used to set the display to liidew. This enables the user to optimize
the focus and contrast of a sample before selettmgieasure key. The right mouse
button selects video from anywhere on the activedeowv if the system is not presently
displaying live video. If the Video icon is actieat twice it will freeze the image on the
monitor.

Inspect Icon

This will display the captured inspection imagenfrthe last measurement performed, or
from the last OPD file opened. This button will ¢bg between three different displays.
The first display shown in figure 28 is the compesmnage. During the measurement
sequence, the software captures 2 images at differensities as determined by the
source settings in the ZX-1 control panel. Cuttngl pasting the fiber image into the
ferrule image generates the composite image.

If the Inspect icon is selected again it will theiaplay the image with the intensity
settings for the ferrule. When the icon is actiddi@ the third time it will display the
ZX-1 PMS5 Software Manual Version 7
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image with the intensities set to show detailstenfiber. These are shown in figures 29
and 30.

Figure 28.

Figure29.
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Figure 30.
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Fringe Icon

The Fringe icon displays the image as shown inréci.

Figure 31. The Fringe Screen For A PC Connector

The Fringe screen comprises of a frozen interfetomienage with a circular cross hair
to indicate the center of the fiber and a squasexhair to indicate the position of the
apex. The results for the sample under test apagisd down the right hand side of the
screen. The yellow circles show the fitting regioised for the measurement D, E and F.
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The 2D Converted Surface

The 2D Converted Surface icon displays the 2D serfeormalized to the fitted sphere.
This display will clearly show the fiber height aady local deviations from the spherical
fit.

Figure 32.
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The 2D Icon

The 2D icon is used to display a two-dimensiongp rothe sample surface as shown
below in figure 33.

Figure 33. 2D Display.

The XY profile maps are cross-sections taken thinahg surface at the positions
indicated by the cross-hair cursors. Moving the s&oio any position on the two-
dimensional map and clicking the left mouse buttdhcause the XY profiles to be
updated for the new co-ordinates.

It is possible to zoom in on any part of the 2Dptay. This can be achieved by using the
mouse wheel or selecting the right click on the sgot'he red square on the image in the
top right hand corner shows the area displayed.
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Figure 34. 2D Display showing zoomed section.

It is also possible to obtain a readout of distdmetsveen 2 points on the 2D surface and
the maximum height between these 2 points. To aetithis function move the cursor to
the desired first point that will become the anchoint. Select and hold the right mouse
button down and drag the cursor to the desiredngkposition. A box will appear in the
bottom right hand corner of the screen displayirgdistance between the 2 points, the
height and co-ordinates of the second point andhéight and co-ordinates of the highest
point on the surface between the 2 points.

A white cross also indicates the position of thghlest point on the surface. It is possible
to scan across any point on the surface and tipdaglisvill update automatically as you
move the mouse.
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Figure 35.
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The 3D Mesh Icon

The 3D Mesh icon is used to display a three-dinmradimap of the surface of the
samples end face.

Figure 36.

The image can be rotated to any three dimensiargtipn. Simply use the left mouse
key to select any part of the 3D image. The displdlychange to a three-dimensional
wire frame of a box as shown in figure 37. Whilstding down the left mouse key, drag
the image to the desired viewing angle and thezasgl the mouse button. The image will
then be re-drawn at the desired position.
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Figure 37. 3D Wire Frame
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The 3D High Resolution Screen

The 3D Hi-Res icon is used to display a renderdcséueen three-dimensional map of
the surface of the samples end face. The imagbeaotated around the center of the

fiber by selecting the buttons and tilted up and down by using the buttons

and tipped left or right by using if the operator wishes to
look at a specific feature.

This will return the image to its original rotati@ position when 3D Hi-Res was
first selected.

Figure 38. 3D Hi-Res Display
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To exit this display, select the Normal button.

Scratch

The Scratch Icon activates the scratch analgsisne.

Figure 39.

The blue circles are the zones defined under that&cTab.

Figure 40.
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Features circled in Green indicate surface detéetisare smaller than those defined in
the Pass/Fall criteria as shown in figure 41, e $cratch setup menu and therefore do
not constitute a failure. Features circled in regllarger than those defined in the Scratch
setup menu and are therefore considered “Bad”.

Figure 41.

The details for each zone are listed at the botibthe results screen. Included in the
results are the total number of features for eacte zthe number of “bad” features and
the total surface area of all the features foumafxwh zone.

By placing the mouse pointer over a feature itasgible to display the depth or height,
surface area and the index number of that fealumes.is shown below in figure ##.

If the Show on converted 2D and show on 2D boxeshecked the surface defects will
appear on these 2 displays as in figures 43 and 44.

Figure 42.
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Figure 43.

Figure 44.
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Quad Display

The Quad display will show 4 images as selectetbuthe Auto tab. In
the example below in figure 45, Inspection, ScraBfhand 3D Hi Res were the chosen
options.

Figure 45.

Figure 46.

Each window of the Quad has full functionality ahi$ possible to Zoom In or Out on
the individual display by using the scroll wheelloe left button on the mouse.
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Print History Icon

The History icon prints out the history file. Thistiory file is in a tabular format with one
row of data per measurement. All of the measuredmpaters will be displayed along
with a P for pass or F for fail. This format is rhaseful for production environments
where a hard copy of the results in a compact forsn@quired. If thd’review History
Report was selected in the Setup menu, then a print@newiindow will open in Excel.
At this point it is possible to check the reporinpthe report or save the report by using
the buttons at the top of the print preview winddwou selectSaveor Print/Save, the
file will be saved in the Results directory as ndmEhe Results directory is a sub-
directory of the DORC directory.

Figure 47.

If the Preview History Report was not selected then the results will be autarabyi
sent to the default printer.
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Print OC Report Icon

The QC icon prints a one-page report for the lastde measured. The report will
contain the last displayed image along with allrtieasured parameters. The report will
also contain the pass/fail limits entered in theuBenenu. If all the parameters pass, a
large green Pasgill be displayed at the top of the report. If amemore of the
parameters fail, a red Fail will be displayed & tbp of the report. A typical report is
shown in figure 48. After previewing the report yioave several options. You can
choose to either Close the report by selectinglbse button or print the report by
selecting the Print button. You can also choossate the report as an Excel file by
selecting the Save button or you can choose td gnid save the report by selecting the
Print/Save button.

Figure 48.
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Save JPG.

The SAVE JPG. Icon saves the image as defineceiSé¢tup Menuunder theAuto tab
as a JPG file.

Save Icon

The Save icon activates an additional dialog btowahg the current measurement to be
saved in full. Measurements saved using this keysaved in such a way that they can be
completely reviewed at a later date. When savexbetiiiles must have the file extension
OPD. When opened at a later date it will be posdiblsee all of the display formats as if
the measurement had just been made. To save an@a@&su in this way uses
approximately 720KB for a low resolution image dndMb of disk space for a high
resolution image. It is therefore not recommendaedefery measurement in a production
environment.

ZX-1 Control Panel

The ZX-1 Control icon allows the operator to cohaib of the ZX-1 front panel

functions directly from the computer. In additianis also possible to manually move the
PZT to estimate fiber height for connectors witlarge undercut or protrusion. The front
panel controls on the ZX-1 are disabled whilsthi@ software ZX-1 control panel. The
intensity levels used by the ZX-1 to perform meaments are set using the controls
found under this icon. The procedure for setthmgintensities is described below.

Select the ZX-1 Control icon. The ZX-1 control panel will be displayed
(figure 49).
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Figure 49.

TheMode button allows the operator control of the ZX-1nfr¢he software. The
options are Fringe, Inspect Ferrule or Inspect=ibee current mode is displayed in
the box under the Mode button.

To ensure that the ZX-1 has the correct settingstensity, select thall button
under the source slider control. The system witleyhrough each measurement
mode and set the intensities automatically. Tocséle correct intensity for one
mode only select thauto button.

If your system has the extended range optiongbssible to selecoto White and
repeat the above steps after selecting the button.

When making any changes it is necessary to selgdate on the control panel.
When the software exits you will be asked for ylewel 2 password to update the
new values.

Note: It is only necessary to update or check tivadees if the connector ferrule
material has changed since the previous intensitijrgys. It is not necessary to check
these levels before each measurement.
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The Setup icon is used to display the Setup menth&zZX-1 as shown below in figure
50.

Figure 50. Setup Menu.

The Setup menu allows the operator to accessagigpid change all of the ZX-1's
measurement options, pass/fail limits and calibraiarameters. It is possible to set up
the measurement options, pass/fail limits ancdhfittiegions for each individual sample
type. These are found under the individual tabsARL;, FLAT, AFC, FFC and AFFC.

If an operator makes any changes in the Setup in@yuwill be prompted for their level
1 password.

The following is a description of the function afah element of the Setup menu.
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Sample Type

Figure 51.

This section allows the operator to select the $anype to be measured. The
abbreviation for the sample type selected is alvegslayed in the result column. The
dialog box labele@ample Name currently showing "DORC", may be selected and
changed at will by the operator. This box may bedus enter the description type or
batch of the connector under test and will appe#reatop of the result column. This
name can also be entered from e Menu.

Figure 52.
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Special Cases Section

It is also possible to measure ferrule blanks @es with no internal hole). To measure
ferrule blanks the ferrule blank box must be chddkethis section. For full information
read the section labeled “Measuring Ferrule Blanks”

To measure glass ferrules, check Measure Glass Ferrulebox. A full description of
the procedure to measure glass ferrules is detailddrMaking Measurements On
Glass Ferruleslater in this manual.

If following Telcordia or IEC procedures fiber hbigs defined as eithésndercut (+U)
or Protrusion (-U). We believe that this sign notation is very coifgdut if desired the
user can select this option by checking the boarrigfg toNon-Intuitive IEC sign
reversal of fiber heightin the software to follow these standards. Nog&t this will only
change the sign for the spherical calculation leéifiheight.

If this box is selected the description in the P@ APC setup tabs will change from
Fiber Height (Spherical) to Fiber Undercut (Spherical). This is shown below.

Figure 53.

PC Tab

Under the PC tab it is possible to set all the p&tars for a PC connector. These
parameters will be used when PC has been selestib@ sample type. The pass/fail
limits can be changed for Radius of Curvature, APéfset, Fiber Height using the
spherical fit, Fiber Height using the planar findular Offset, Fiber Roughness (Rq),
Fiber Roughness (Ra), Ferrule Roughness (Rq), [EdRaughness (Ra) and Fiber/Epoxy
or Hole diameter. It is also possible to choosectwimeasurement parameters will be
displayed with the results. Removing the check ftomMeasurement check box
disables the measurement parameter. If you do isbt to display the pass or fail simply
remove the check from tHaisplay Pass/Failcheck box.
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Figure 54.

If you wish to follow the latest Telcordia or IE@adards for fiber height it is necessary
to selectEC Variable as shown above. When selected the minimum fibighhbox is
grayed out as the software will use a formulana the minimum fiber height based on

the radius of curvature.
This formula used is:- Undercut = -.02R1.3R — 31R + 325. The maximum allowable

undercut is —=125nm.
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Fitting Regions

By changing the diameter of the fitting regions@gions of interest), it is possible to
conform to international standards. The regiongdafsed as fitting area D, extracting
area E, and averaging area F. A pictorial view pE&nd F is shown in figure 55. If the
Show D/E/F/Abox is checked in the Auto Tab then the fittingioas will be displayed
as yellow circles on all of the result displays.

Y

A

Y

o | — Fitting Area

-

Extracting Region Ave{:aging Area Extracting Region
Fiber Ferrule
Adhesive
Figure 55.

The Aperture A is unique to Direct Optical Reseaanl is not defined by standards
organizations. The diameter defined under this imgaavill be the total area of the
captured data used to calculate the connector gdeasn This value cannot be less than
the fitting area D. The aperture is used to excllata outside of the defined diameter, A.
The data excluded will not be used for calculaaing of the connector parameters.
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APC Tab

Under the APC tab it is possible to set all theapseters for an APC connector. These
parameters will be used when APC has been selastdte sample type. In addition to
all the parameters found under the PC Tab, itss pbssible to set limits for Angular
Offset and Key Error when measuring APC connecflins. angle set on the tilt
micrometer is also entered into the tilt offsetmicrometer box found under the APC
tab. It is also possible to change the diameté¢hefitting regions used for calculating
the parameters of an APC connector.

Figure 56.
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Flat Tab

Under the Flat tab it is possible to set all theapeeters for a Flat polished connector.
These parameters will be used when Flat has béectesa as the sample type. As a flat
polished connector is not spherical in shape, theasurement parameters such as radius
of curvature, apex offset, bearing and fiber he{ghherical) will not be valid. The
measurement parameters available on a flat polisbedector are Fiber Height using the
planar fit, Angular Offset, Fiber Roughness (RdpeFf Roughness (Ra), Ferrule
Roughness (Rq), Ferrule Roughness (Ra) and Fibexjer Hole Diameter. These are
shown below in figure 57.

Figure 57.
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AFC Tab

Under the AFC tab it is possible to set all theapagters for an Angled Flat polished
connector. These parameters will be used when AdSbhen selected as the sample
type. In addition to all the parameters found urttlerFlat Tab, it is also possible to set
limits for Key Error when measuring AFC connectors.

Figure 58.
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FEC Tab

Under the FFC tab it is possible to set all thepeaters for a flat fiber cleave. These
parameters will be used when FFC has been selastéte sample type. As the
measurement is made on a bare fiber, the onlgdittegions available are the Aperture
settings. The measurement parameters availab&effoer cleave are Angular Offset,
Fiber Roughness (Rq), Fiber Roughness (Ra) ana Bibeneter.

Figure 59.
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AFEC Tab

Under the AFFC tab it is possible to set all theapzeters for an angled flat fiber cleave.
These parameters will be used when AFFC has béertes as the sample type. In
addition to all the parameters found under the FBE, it is also possible to set limits for
Key Error when measuring angled flat fiber cleaves.

Figure 60.
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Auto Tab

The Auto tab contains access to the following fiomns:

Changing passwords, choosing which image will Ispldiyed after the measurement has
been completed, setting up an automatic sequenoeasurements, changing the
resolution used for the 3D displays, options fonfang, saving and displaying data.

Figure 61.
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Changing Your Password

It is possible to change the level 1 and level &sperds from the default values of
DORC1 and DORC2. To change the level 1 passwoettstielevel 1 button. You will
be prompted for yourevel 2 password as below in figure 62.

Figure 62.

Enter your Level 2 password and sel@ét. A dialog box will appear as in figure 63.
Enter your new password in thew Passwordoox and confirm your password by
entering it again into th€onfirm new passwordbox. A password must have 4 or more
characters. Sele@K. If both passwords matched and contained 4 chesaot more
then computer will close the dialog box.

Figure 63.

If the passwords were different or contained less ¥4 characters then an error message
will appear as in figure 64. If this is the casertlsimply repeat the above procedide.

not forget your passwords In the unlikely event that the passwords are faggothen
contact Direct Optical Research for further assista

Figure 64.
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Selecting the Default Results Screen

It is possible to choose which screen will be digptd on completion of a measurement.
Simply highlight the bullet next to the desiredpdés/ as shown in figure 65. If you select
the Quad display then you can check up to a maximindisplays.

Figure 65.

Setting Up an Automatic Measurement Sequence

It is possible to set up the ZX-1 to make a spediiumber of measurements with a
defined interval between subsequent measuremenésk@heRepeat Measurements
box and enter the number of measurements to be makleNumber section and the
desired interval in seconds in timerval box as shown in figure 66.

Figure 66.
After entering the desired values sel@&t. When the Measure LED icon or Measure

White icon is selected, the computer will ask itiygish to begin the sequence as shown
below in figure 67.

Figure 67.

If you wish to abort the sequence once startedthedesckey on the keyboard.
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History Reports and Print Options

This section of the Auto menu determines how meamsants will be saved and printed.
All the measurement parameters including Sampleeraamd 1D aresavedautomatically

in a history file. Unless otherwise specified bg thperator, this will be named by default
ZX1 MMDDYY-HHMM.CSV, where MM is the month, DD thday, YY the year, HH
and MM the time the measurements were made.

However if you have selectadse PartID for name of history file then this will become
the file name in which the results are stored.

The file is automatically linked to Excel and wik in a comma separated values format
(CSV). Itis saved by default in the direct®RESULTS that is a sub-directory of the
DORC directory unless otherwise specified. Measuremargsappended to the same file
name unless either of the two check boxes shoiigune 68 are selected. These will
either create a new file name when the PMS progsastarted or after the history file is
printed or both.

The operator has the option to preview the QC aistbH reports before they are
printed. If print preview is required, a check markist be placed in tHereview QC
Report or Preview History Report check box. If the History Statistics is selecteel th
History report will automatically calculate the ti$tics for the results contained in the
history report.

Figure 68.
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It is possible to change the default zoom usediervideo and displayed results. The
original settings are shown in figure 69 and aferZany result display and 1 for live
video.

Figure 69.

If a different resolution is required for the 3D-Res image it is possible to select the
sampling interval displayed by changing the numbéhe box below next to the label
3D Sampling interval.

If the Show D/E/F/Ais checked the fitting regions will be displayedy&llow circles on
the results screen.

If you wish to prompt the operator to enter thesehtisn Loss and Backreflection after the
measurement has been completed or you wish tmriei@icomments entered from the
previous measurement then the relevant box shauiklected.

Figure 70.

Small Fiber Diameter Warning

This section is used to display a warning messagest operator if the fiber diameter is
smaller than the value entered in the Min. fibenaeter box. This could be due to an in-
correct intensity for the inspection image, or tiet ZX-1 is not at maximum zoom. This
warning message will only be displayed if the b®xhecked as below.

Figure 71.
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Creating a History File

Rather than using the default file name and pathpbssible to choose a file name and
path to store the results. This can also be peddrfrom the main PMS window from the
Eile pull down menu.

Figure 72.

To define a new file name or path, selectiistory File button. This will then display
theOpen dialog box as shown in figure 73.

Figure 73.

It is now possible to choose or create a folderfdadame in which to store the
measurement results. In the example above a filerfaatch 1234” was chosen with the
file being saved in the Results folder. It is g@ssible to open an existing file at this
point. Any new measurement results would be autimadft appended to the bottom of
this file.

Once the required details have been entered skk0pen button.

The PMS program will confirm the filename and pashshown in figure 74.

Figure 74.
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If the Insist on Sample IDbox is checked then it is not possible to makesasurement
without entering a sample id. If you try to takenaasurement the following warning
dialog box is displayed.

Figure 75.

If the Retain SamplelDbox is checked the last Sample ID entered at ¢t@im of the

live video window will be retained for the next nseeement. This is a useful feature
when measuring a series of connectors whose IDadpges by the last digit. With this
option selected it would not be necessary for ferator to type in the whole ID number
for every measurement.

If Auto Inc Sample ID is selected the Sample ID is retained and thenlasiber in the
string is increased by 1 automatically.

Many suppliers now have multiple requirements ftbeir customers that may define
different pass/fail limits or fitting regions. Tmgure that the correct Part ID has been
selected it is possible to embed this Part ID exdample ID. If th&xtract Sample

Type and Part ID from Sample ID is selected the software will check the SamplédD
see if there is a Part ID embedded. If it locat®ad ID string it will use all of the
parameters in this Part ID.

Figure 76.

Printing and Saving Screen Images

Under the JPEG Images section it is possible tosadettings to define the image
quality, what window you want to print or save dhd page orientation either Portrait
(P) or Landscape (L). In the example below in fegid, if the Print Screen icon was
activated the active window and results would beted in portrait mode at a quality of
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70%. If the Save JPEG icon was selected, the asfiveows and results would be saved
as a JPEG file with an image quality of 70%.

Figure 77.
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Instrument Setup Tab

The Instrument Setup tab contains all of the catibn data unique to each ZX-1. Many
of the values have been factory set and will nedreny adjustment or calibration. The
only suggested user calibration is ®a&librate PZT button. This calibration ensures that
the PZT is moving in quarter wavelength steps.

Figure 78.

Calibrating the PZT

Place a PC connector in the chuck assembly. Proggleaptimizing the connector as
for a normal measurement. Ensure that the intessitie set correctly in the ZX-1
Control menu. Select tHastrument Setup tab in the Setup menu. Select alibrate
PZT button. The ZX-1 will automatically check that tR&T is moving the correct
distance and calibrate if necessary. After thebcatiion is complete sele@K. Enter
your password when prompted.
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Scratch Tab

Figure 79.

Under the scratch tab it is possible to definezitiees and number and size of defects in
each zone. The sensitivity scaling can be adjustetiow more or less surface defects
according to a customer’s criterion. For more infation refer to the Scratch section of
this manual.

Delete From History Icon

TheDelete From History allows the operator to delete the last measuremade. The
measurement data will still be available in the fmsmat with the text “deleted” in the
comments field but will not appear on any of thetbliy reports. When the file is
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converted by the DORC97 macro into an Excel foratlatesults with the text string
“delete” in the comments field are ignored. Thestieldialog box is shown below.

Figure 80.

Print Screen Icon

Selecting this icon will initialize a screen priiithe window and format of the print out
will depend on the settings selected in the JP@é&aaection of the Auto tab in the setup
menu.

Figure 81.
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Insert Loss/BR Icon

Selecting this icon after a measurement has bempleted, displays the following

dialog box. It is possible for the operator to etite insertion loss and back reflection for
the connector just measured along with any comm@his will be displayed on the
history and QC reports.

Figure 82.
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Calibrating Apex Offset

The Null Apex calibration should be performed afteanging chuck assemblies and on a
routine basis to ensure that the system is perfaymwithin specifications. It is suggested
that this should be performed at least once per day

To activate the routine select the Null Apex icomi the toolbar.

For optimum results, adjustments should be perfdrmiéh a mapped reference
connector, available as an option from Direct GgtResearch, although it is possible to
use any spherically polished connector to perfdnstask. If a Direct Optical Research
reference connector is not available then chod3€ aonnector with an apex offset
between 20 and 50 microns and a radius of curvékeirgeen 10 and 20mm.

After the icon is selected follow the instructiggresented. You must have fringes before
pressing the measure button. As in standard measatenode the right mouse button
will also perform a measurement.

Figure 83.
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After the measurement a blue dot will show the tomsiof the apex. The segment of the
pie corresponding to this position will turn green.

Figure 84.

Rotate the connector so that the apex lies in éxé $ection and re-focus for fringes if
necessary. If using a chuck with a locking bahtdd be un-locked and locked at this
point to ensure that there is no bias in the ferpdsition. After this measurement is
complete, the corresponding section of the pietwith green as shown below.
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Figure 85.

Continue to rotate the connector until all of tegments have changed to green. The
software apex offset will be displayed along whik aisymmetry of the X to Y radius.

The chuck quality percentage indicates if themnig wear present on the chuck
assembly. Generally this number should be largar 85%. If this number is below 85%
perform the Null Apex again in case one of the measured was invalid. If the chuck
quality is repeatability below 85% verify that tBennector Asymmetry is less than 3%.
If the connector asymmetry is higher than 3% tmgmbother connector to perform the
calibration. If the chuck quality is still below &bthen contact DORC to have the chuck
repaired.

The final software correction is also reported glanth the actual apex of the connector
used for the null apex.
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Figure 86.

Select the “Update Null Ref Values and Exit” buttdnbrief message will be displayed
confirming that the values have been updated.
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Figure 87.

In some cases, especially after a chuck changeytnot be possible to rotate the
connector to fill all of the sections of the pikafter several measurements the pie is not
being filled in the following message will be diapéd.
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Figure 88.

Select the “Go To Manual Adjustment” button.
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Figure 89.

The software will indicate the direction and magdé of each adjustment screw on the
reference mirror to compensate for the calibragionr. In the case above it was not
necessary to adjust the Y screw. The referenceniies on the right hand side of the
ZX-1. The adjustment screws are accessible thrawgjlding door and are made using an

M2.5 ball driver. There are 3 possible adjustmeRis,Ry and Rz. These are identified in
the figure below.
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Figure 90.

After making the adjustment select the “Measuretdiu The software will track the

changes indicated by the yellow line and updatenduessary adjustments to be made on
the reference mirror screws. Make the adjustmentvahand select “Measure”.

Once the measured apex offsets are within the fegedimits the calibration will show
the message above and return to the software atibrautomatically.
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Figure 91.

Measure White Light Icon

The Measure White icon activates the extended raregsurement. It is only necessary
to use extended range if the sample under tesarhasstantaneous change in height of
more than 165nm. For standard production connett@sisually only necessary to

perform a standard measurement using the Measurecbor

To perform an extended range measurement, folleveéime initial steps as when
making a standard measurement as detailed earlibeimanual under “Making a
measurement”.
From theMode pull-down menu sele@xtended (White Light).
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Figure 92.

Select the Measure White icon or right click on the mouse. The following
dialog box will be displayed as in figure 93.

Figure 93.

The software will perform a red led measurementthed switch to white light mode.
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Figure 94.
Adjust the focus micrometer to ensure that the ésgjlcontrast fringe is on the highest
point of the connector. If you are expecting adangdercut, adjust the focus of the

sample so that the highest contrast fringe is erfdéhrule surface just outside of the
glue line as shown in figure 95.

Figure 95.

If you are expecting a large fiber protrusion, tlaeljust the focus to obtain the
highest contrast fringe on the fiber. This is shawhgure 96.
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Figure 96.

If you are not sure if the connector has an undescprotrusion then focus as in
figure 96 above.

SelectEnter on the keyboard or right click on the mouse. TheZZXill now acquire
the extended range data set that will take apprataiy 20 seconds.

If the focus you have chosen is not correct offither height is larger thas6mm, the
ZX-1 will display a series of warnings after theasarement has been completed as
in figures 97 and 98.

Figure 97.

Figure 98.
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If you see either of these warning messages theunement may be invalid. Repeat the
measurement from the first step, re-focusing timepda so that the highest contrast fringe
appears on the fiber if previously on the ferruid ¢he ferrule surface if previously on

the fiber.
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The Result Column

The result column appears on completion of a measemt on the right hand side of the
screen. The parameters displayed depend on thetymanector and the measurement
options chosen in the Setup menu. The result colstmmn in figure 99 is for a PC
connector.

Figure 99.
The various parameters are described below.

Sample Type: (PC)- The abbreviation within the brackets is deteediby the sample
type selected in the Setup menu or from3aenple Typepull down menu. In this case,
PC signifies a Physical Contact type connector.

Sample Name: DORC- This string is user definable from the Setup menfrom the
Eile pull down menu. It can be used to identify theetgh connector or its batch number.
In this case DORC was entered as the sample name.

Sample ID: 12345 -This string is user definable and can be uniqueémh connector
measured. It is entered into tBample 1D dialog box at the bottom of the live video
screen. This information should be entered befaaking a measurement
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Fitting Regions D/E/F/A: - The values displayed under this title are theniittiegions
used to calculate the measurement parameters s&thple under test as defined in the
Setup menu.

Radius of Curvature: - The value under this title displays the measurddisaof
curvature of the connector in millimeters. In tlewunlikely event that a connector
endface was concave this value would become negdthe asymmetry value is a
measurement of the difference between the X anadif of the elliptical surface formed
by the polish. The bearing is the compass direaiahe X component of the ellipse.

Apex Offset: - The first value under this title displays theasered apex offset of the
connector in microns and is defined as the linéstadce between the center of the fiber
or fiber hole and the highest point on the fittptlere. The second value is the angular
format of the apex measured from the center ot#beulated virtual sphere and is
reported in degrees.

Bearing: - The value under this title displays the commhs=ction of the apex in
degrees. (For example 0 degrees being the twelglck direction and 90 degrees being
three o’ clock)

Fiber Height:

Sphere- The value under this title displays the measumnegnitude of the protrusion or
undercut of the fiber with respect to the virtyathere in nanometers. Positive values
indicate protrusion and negative values indicaidencut.

(IEC min) — Defines the minimum fiber height or undercut asraef by the formula
based on radius of curvature by Telcordia and IEC.

Plane- An alternative method of calculating protrusioruadercut is the planar method.
This represents the difference in height betweerfibier center and the average height of
the ferrule adjacent to the fiber perimeter.

Fiber Roughness:

Rq - The value under this title displays the surfaceghmess of the fiber. Rq is an
indication of the RMS (root mean of the square$yvben the fitted sphere and raw data.
Ra - Ra is the average difference between the fafgtere and raw data.

In the case of an angled flat or flat polished @ar, an angled fiber cleave or flat fiber
cleave, the roughness calculations will be perfatric@mparing the fitted plane and raw
data.
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Ferrule Roughness:

Rq - The value under this title displays the surfaceghmess of the ferrule. Rq is an
indication of the RMS (root mean of the square$yvben the fitted sphere and raw data.
Ra - Ra is the average difference between the fafgtere and raw data.

In the case of an angled flat or flat polished e@rtar, the roughness calculations will be
performed comparing the fitted plane and raw data.

Fiber/Epoxy Diameter: - The value under this title displays the measuaiatheter of
the fiber and glue line, or hole in the ferrulanicrons.

PASS/FAIL - If the PASS/FAIL box is checked in the Setup mehe computer will
compare the measured value of each parameterhatmaximum and minimum limits
defined in theMeasurements Optionsbox. Providing the measured value falls within
these limits a "PASS" will be displayed to the tighthe measured value. Measured
values outside of the limits will cause a "FAIL"iied to be displayed.

If APC is selected in the Setup menu, then thevalg additional parameters will b